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Answers

1. Answer: c

Explanation:

Calculating the Ratio of Mixed Rice Quantities

This problem involves mixing two types of rice with different costs to achieve a
specific average cost for the mixture. We are given the price per kg for Quality A rice
(Rs 35), Quality B rice (Rs 65), and the desired average price of the mixture (Rs 50).

Understanding Mixture Problems and Alligation

Mixture problems often deal with combining two or more items with different
properties (like price, concentration, etc.) to get a mixture with a desired average
property. The rule of alligation is a helpful technique to solve such problems,
especially when finding the ratio of the quantities of the components.

The rule of alligation states that if two ingredients are mixed, the ratio of their
quantities is inversely proportional to the difference between their individual
price/concentration and the mean price/concentration of the mixture.

Applying the Rule of Alligation to Rice Mixture

Let's apply the rule of alligation to find the ratio of the quantities of Quality A and
Quality B rice in the mixture. We place the prices of the two types of rice on the left
and right sides and the average price of the mixture in the middle.
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. Mixture .
Component Price ) Component Price
Price
Rice A: Rs 35/kg Rice B: Rs 65/kg
Rs 50/kg
Difference (Mixture - Price A): |50 — Difference (Price B - Mixture): [65 —
35| = 15 50| = 15

According to the rule of alligation, the ratio of the quantity of Rice A to the quantity of
Rice B will be the ratio of the differences we calculated, but in a cross-wise manner.
Specifically, the quantity of Rice A is proportional to the difference |65 — 50|, and the
quantity of Rice B is proportional to the difference |50 — 35|.

Ratio of Quantity A : Quantity B = (Difference B) : (Difference A)
Ratio of Quantity A : Quantity B = |65 — 50| : |50 — 35|

Ratio of Quantity A : Quantity B = 15: 15

Simplifying the Quantity Ratio

The ratio 15 : 15 can be simplified by dividing both parts by their greatest common
divisor, which is 15.

Ratio of Quantity A: QuantityB= 12 : 12 =1:1

Thus, the ratio of the quantity of Quality A rice to the quantity of Quality B rice in the
mixture is1:1.

Verification using Weighted Average

Let Q4 be the quantity of rice A and Qg be the quantity of rice B. The total cost of the
mixture is 35Q 4 + 65Q 5. The total quantity is @4 + @p. The average price is given by:
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Total Cost
Total Quantity

Average Price =

s _ 35Q4 +65Q5
Qs+ QB

Multiplying both sides by (Q4 + QB):
50(Q4 + @) = 35Q4 + 65Qp
50Q4 + 50Q5 = 35Q4 + 65Q5
Rearranging the terms to group Q4 and Qp:
50Q4 — 35Q4 = 65Qp — 50Qp
15Q4 = 15Qp
Dividing both sides by 15Q5 (assuming Q5 # 0):

15Q4  15Q3B

15Q 3 N 15Q 3
Qs 1

Qs 1

So, the ratio Q4 : Qp is 1 : 1. This confirms the result obtained using the rule of
alligation.

Conclusion on Rice Mixture Ratio

The ratio of the quantity of Quality A rice to the quantity of Quality B rice required to
achieve an average price of Rs 50 perkgis1:1.

Revision Table: Key Concepts for Mixture Problems
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Application in Rice

Concept Description
P P Problem

Combining two or more components to

Mixture Mixing Rice A and Rice B.
form a new substance.
Average Desired mixture price of
. d Total value divided by total quantity. P
Price Rs 50/kg.
Method to find the ratio of quantities when
Rule of ) 4 . Used to find the ratio of
o components are mixed to get a specific . .
Alligation Quantity A : Quantity B.
average.
. . . The final answer is a
Ratio Comparison of two quantities.

ratio (1:1).

Additional Information: Weighted Averages in Mixtures

The average price of a mixture is a type of weighted average. If you mix a quantity @,
of an item with price P, and a quantity Q, of an item with price P,, the average price

of the mixture (P,,,) is calculated as:

vg

(P X Q1) + (P X @)

Pav =
3 Q1+ Q2

In our rice example, P, = 35, P, = 65, and P,,, = 50. We were looking for the ratio Q; : Q.
The algebraic method shown earlier demonstrates how this weighted average
formula is used to derive the ratio.

Weighted averages are commonly used in various fields, such as calculating average
grades (where different assignments have different weights), average speed over
different distances, or average density of a composite material.

2. Answer:c
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Explanation:

Understanding Ancient Indian Dynasties: Successors to
the Mauryas

The question asks which dynasty came into power immediately after the decline of
the great Maurya Empire. To answer this, we need to look at the historical timeline of
ancient India.

The Decline of the Maurya Empire

The vast Maurya Empire, founded by Chandragupta Maurya and famously ruled by
Ashoka, began to decline after Ashoka's death. The last Mauryan ruler was
Brihadratha.

The Rise of the Shunga Dynasty

Historical sources indicate that the Maurya Empire was brought to an end by its own
commander-in-chief, Pushyamitra Shunga. Around 185 BCE, Pushyamitra Shunga
assassinated Brihadratha and established his own dynasty, known as the Shunga
dynasty. This event marked the transition of power from the Mauryas to the Shungas
in Magadha and surrounding areas.

Let's briefly consider why the other options are not correct:

e Gupta Dynasty: The Gupta Empire arose much later, in the 4th century CE,
centuries after the fall of the Mauryas and the rule of the Shungas (and other
dynasties like the Kanvas and Kushanas).

¢ Sisunaga Dynasty: The Sisunaga dynasty ruled in Magadha before the Nanda
dynasty, which in turn preceded the Maurya dynasty. So, the Sisunagas ruled
much earlier than the Mauryas.

¢ Chola Dynasty: The Chola dynasty was a prominent South Indian dynasty. While
they existed during various periods of ancient and medieval Indian history, they
were not the immediate successors to the Maurya Empire in the core Mauryan
territory in North India.
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Therefore, based on historical records, the dynasty that succeeded the Mauryas was
the Shunga dynasty.

Succession of Major Dynasties in Ancient
Magadha/North India

Period (Approximate) Dynasty

C. 6th - 4th Century BCE | Haryanka, Sisunaga, Nanda

c. 321 - 185 BCE Maurya
c.185 - 73 BCE Shunga
c.73-28BCE Kanva

C. 4th - 6th Century CE | Gupta

The transition from the Maurya Empire to the Shunga dynasty is a significant event in
the history of ancient India, marking the end of a vast, centralized empire and the
beginning of a new era with different political and cultural dynamics.

Revision Table: Maurya Successors

Key Dynasty Period Successor Dynasty

Maurya Empire | c. 321 - 185 BCE | Shunga Dynasty

Additional Information on Shunga Dynasty

e Founder: Pushyamitra Shunga.

e Capital: Pataliputra (initially), later possibly Vidisha.

¢ Religion: Often associated with a revival of Brahmanism, although Buddhism
also coexisted.

e Notable Rulers: Pushyamitra Shunga, Agnimitra.

e Territory: Primarily controlled Magadha and parts of central India and Punjab.
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e Art and Architecture: Period saw developments in art, including the expansion of
the Sanchi Stupa and the construction of gateways (toranas).

3. Answer:c

Explanation:

Finding the Author of To Kill a Mockingbird’

The question asks us to identify the author of the classic novel To Kill a Mockingbird'.
This is a well-known work of American literature.

To Kill a Mockingbird' is a very famous book, and knowing its author is common
knowledge for literature enthusiasts and students. Let's look at the options provided.

Analyzing the Author Options

We are given four potential authors:

A. Umberto Eco: Umberto Eco was an Italian novelist, literary critic, philosopher,
and semiotician. He is famous for novels like The Name of the Rose'. He is not the
author of To Kill a Mockingbird'.

¢ B. Salman Rushdie: Salman Rushdie is a British-American novelist of Indian
origin. He is known for books such as ‘Midnight's Children’ and 'The Satanic
Verses'. He is not the author of To Kill a Mockingbird'.

e C.J.K. Rowling: J. K. Rowling is a British author, best known for the Harry Potter
series of fantasy novels. While hugely popular, she did not write 'To Kill a
Mockingbird'.

e D. Harper Lee: Nelle Harper Lee was an American novelist. She is widely known for

her 1960 novel To Kill a Mockingbird'. This book was an instant success and won

the Pulitzer Prize for Fiction in 1961.

Based on literary history and the fame associated with 'To Kill a Mockingbird), the
author is Harper Lee.
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The Correct Author of To Kill a Mockingbird'

The author of To Kill a Mockingbird' is indeed Harper Lee. Her novel explores themes of
racial injustice and childhood innocence in the American South.

Comparing this to the provided options, option D lists Harper Lee.

The final answer is Harper Lee.

Revision Table: Key Authors and Books

Author Famous Works
Harper Lee ‘To Kill a Mockingbird’
Umberto Eco ‘The Name of the Rose'

Salman Rushdie | ‘Midnight's Children’

J. K. Rowling Harry Potter series

Additional Information: To Kill a Mockingbird'
Significance

To Kill a Mockingbird' is a foundational text in many school curriculums due to its
powerful themes and enduring relevance. Key aspects include:

e Setting: The fictional town of Maycomb, Alabama, during the Great Depression.

e Narrator: Scout Finch, a young girl whose perspective evolves throughout the
story.

e Major Characters: Atticus Finch (Scout's father), Boo Radley, Tom Robinson.

e Themes: Racial prejudice, justice, moral growth, courage, social class.

The book has been adapted into an equally famous film.
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4. Answer: a

Explanation:

Understanding Fossil Fuels

The question asks us to identify which among the given options is not considered a
fossil fuel. To answer this, we need to understand what fossil fuels are and how they
are formed.

What are Fossil Fuels?

Fossil fuels are natural fuels formed over millions of years from the remains of dead
organisms, such as plants and animals. These organic materials were buried under
layers of sediment and rock, and over time, high pressure and temperature
transformed them into energy-rich substances like coal, oil, and natural gas. They
are considered non-renewable resources because they take millions of years to
form, and we are consuming them much faster than they are being created.

Let's examine each option provided:
Analyzing the Options

e A. Codl: Coal is a combustible black or brownish-black sedimentary rock,
formed as rock strata called coal seams. Coal is mostly carbon with variable
amounts of other elements; chiefly hydrogen, sulfur, oxygen, and nitrogen. Coal
is formed from the remains of trees and other vegetation that lived millions of
years ago. It is a primary example of a fossil fuel.

e B. QOil: Oil, or petroleum, is a naturally occurring, yellowish-black liquid found in
geological formations beneath the Earth's surface. It is commonly refined into
various types of fuels. Oil is formed from the remains of ancient marine
organisms, such as plankton and algae. It is another key example of a fossil fuel.

e C.Peat: Peat is an accumulation of partially decayed vegetation or organic
matter. It forms in wetlands like swamps, bogs, and mires. Peat is often
considered a precursor to coal, representing an early stage in the formation of
fossil fuels from plant matter. While not as energy-dense as coadl, oil, or natural
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gas, peat is burned for fuel in some regions and is closely related to the fossil

fuel family due to its organic origin and formation process, albeit over shorter

timescales compared to coal.

e D. Electricity: Electricity is a form of energy. It is not a primary fuel source itself,
but rather an energy carrier or secondary energy source that is generated from
the conversion of primary sources. Primary energy sources used to generate
electricity include fossil fuels (coal, oil, natural gas), nuclear energy, and
renewable sources (hydro, solar, wind, geothermal, biomass). Therefore,
electricity is the energy produced, not the fuel used to produce it, and it is not

formed from ancient organic matter in the way fossil fuels are.

Identifying the Non-Fossil Fuel

Based on the definitions and analysis, Coal, Oil, and Peat are all derived from ancient

organic matter and fit the description of fossil fuels or precursors. Electricity, however,
is a form of energy that must be generated from other sources and is not itself a

fossil fuel.

Therefore, Electricity is the one that is not a fossil fuel among the given options.

Revision Table: Types of Fuels and Energy

Term Description
Coal Solid fuel from ancient plants
Oil Liquid fuel from ancient marine

(Petroleum) | organisms

Peqt Partially decayed vegetation, precursor
to coal

Electricit A form of energy generated from
ectrici ,
Y various sources

Classification

Fossil Fuel
Fossil Fuel

Organic Fuel [ Pre-fossil
Fuel

Energy Carrier

Additional Information: Importance of Fossil Fuels and Alternatives
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Fossil fuels like coal, oil, and natural gas have historically been the primary source of
energy for industrial societies due to their high energy density and relative ease of
extraction. However, burning fossil fuels releases greenhouse gases, contributing to
climate change, and they are non-renewable, meaning their supply is finite.

This has led to increasing interest and investment in alternative energy sources,
including renewable energy like solar, wind, hydroelectric, and geothermal power, as
well as nuclear energy. Understanding the difference between energy sources (fuels)
and energy carriers (like electricity) is crucial when discussing the energy sector and
transitioning towards sustainable energy systems.

5. Answer: d

Explanation:

Understanding the Beginning of the Sepoy Mutiny

The Sepoy Mutiny of 1857, also known as the Indian Mutiny or the First War of Indian
Independence, was a significant uprising against the rule of the British East India
Company. Understanding where this pivotal event began is crucial for studying
Indian history.

The question asks about the starting point of the Sepoy Mutiny. Let's examine the
historical facts regarding its commencement.

Where the Sepoy Mutiny Started: Meerut

Historical records indicate that the Sepoy Mutiny officially began on May 10, 1857, in
the cantonment town of Meerut, located in present-day Uttar Pradesh.

The immediate trigger for the uprising was the introduction of new Enfield rifles,
whose cartridges were rumored to be greased with animal fat (specifically, beef and
pig fat). This was offensive to both Hindu and Muslim sepoys, as it required biting off
the paper casing, which was seen as a violation of their religious beliefs.
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Events in Meerut unfolded as follows:

e On May 9, 1857, 85 sepoys of the 3rd Bengal Light Cavalry in Meerut refused to
use the new cartridges.

e These sepoys were court-martialed, sentenced to ten years of rigorous
imprisonment, and publicly humiliated on May 9th.

e The harsh punishment and public disgrace of their comrades enraged the other
sepoys in Meerut.

e On the evening of May 10, 1857, the sepoys in Meerut rose in revolt.

e They attacked the jail, freed their imprisoned comrades, killed several British
officers, and marched towards Delhi, reaching there the next day.

This outbreak in Meerut marked the beginning of the widespread Sepoy Mutiny that
soon spread to other parts of North and Central India.

Other Centres of the 1857 Revolt

While Meerut was the starting point, the Sepoy Mutiny saw major uprisings in several
other places. The options provided represent some of these key centres, but they
were places where the revolt became prominent *after* it had started in Meerut:

¢ Jhansi: Led by Rani Lakshmibai, Jhansi became a major centre of resistance
later in the mutiny.

e Kanpur: The revolt in Kanpur was led by Nana Saheb. The massacre at the Sati
Chaura Ghat is a tragic event associated with the Kanpur uprising.

e Lucknow: The siege of the Residency in Lucknow was a prolonged and significant
event during the mutiny, led by figures like Begum Hazrat Mahal.

These locations played crucial roles in the Sepoy Mutiny, but none of them were the
initial spark; that distinction belongs to Meerut.

Therefore, based on historical evidence, the Sepoy Mutiny started in Meerut.

Revision Table: Key Centres of the Sepoy Mutiny
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Starting Key

Event : Prominent Leaders (in subsequent stages)
Location = Date
Sepoy May Nana Saheb (Kanpur), Rani Lakshmibai (Jhansi),
Mutiny / Meerut 10, Begum Hazrat Mahal (Lucknow), Bahadur Shah
1857 Revolt 1857 Zafar (Delhi), Tantia Tope, Kunwar Singh, etc.

Additional Information: Causes and Spread of the 1857 Uprising

The Sepoy Mutiny was not just caused by the greased cartridges. It was the
culmination of various political, social, economic, and religious grievances that had
built up over decades of British East India Company rule.

e Political Causes: Policies like the Doctrine of Lapse (annexing states where the
ruler died without a natural heir) and subsidiary alliance alienated Indian rulers.

e Economic Causes: High land revenue demands, destruction of traditional Indian
industries due to British goods, and impoverishment of peasants and artisans.

¢ Social and Religious Causes: British social reforms interfering with Indian
customs, activities of Christian missionaries, and fears about forced conversion.

¢ Military Causes: Discrimination against Indian sepoys compared to British
soldiers in terms of salary, promotions, and service conditions, coupled with the
greased cartridge issue.

From Meerut, the mutiny quickly spread to Delhi, where the sepoys proclaimed the
aging Mughal emperor Bahadur Shah Zafar as the Emperor of India. The revolt then
engulfed areas like Awadh, Bihar, parts of Central India, becoming a widespread
challenge to British authority.

6. Answer: b

Explanation:

Identifying Programming Software
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Programming software, often called a programming language or an integrated
development environment (IDE), is a set of tools that allows developers to write, test,
and debug computer programs. It provides the necessary environment and syntax
rules for creating software applications.

Let's look at the given options to determine which one is programming software:

¢ ABasic: This does not correspond to a widely recognized or standard
programming language or software.

¢ RBasic: This also does not correspond to a widely recognized or standard
programming language or software.

¢ TBasic: This does not correspond to a widely recognized or standard
programming language or software.

¢ QBasic: QBasic is a legitimate programming language and integrated
development environment (IDE). It was developed by Microsoft and is based on
earlier versions of the BASIC (Beginner's All-purpose Symbolic Instruction Code)
language. QBasic was popular in the late 1980s and 1990s, especially for
teaching programming fundamentals to beginners. It allowed users to write,
edit, run, and debug programs within a single environment.

Based on the options provided, QBasic is the only one that is a recognized form of
programming software.

Revision Table: Comparing Options

Here is a quick comparison of the options:

Option  Is it Programming Software? Notes

ABasic | No (Not standard) Not a recognized language/IDE.

RBasic | No (Not standard) Not a recognized language/IDE.

TBasic | No (Not standard) Not a recognized language/IDE.

QBasic | Yes Microsoft's BASIC IDE, popular for beginners.
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Additional Information: What is QBasic?

QBassic stands for Quick Beginner's All-purpose Symbolic Instruction Code. It's an IDE
and interpreter developed by Microsoft. It was bundled with MS-DOS versions 5 and
later, and Windows 95. Key features of QBasic included:

A user-friendly text editor.

Support for graphics and sound programming.

Line numbers were optional, unlike older BASIC versions.

It was primarily used for teaching programming concepts to students due to its
simple syntax and interactive environment.

While not used for modern commercial software development, QBasic remains a

historical example of programming software that was instrumental for introducing
many to the world of coding.

7. Answer: b

Explanation:

Solving Letter Analogy: AFKP:FK:?

This question is a letter analogy problem. We need to find the relationship between
the first pair of letters (AF and KP) and then apply that same relationship to the third
term (FK) to find the missing term.

Analyzing the Relationship between AF and KP

Let's look at the alphabetical positions of the letters:

e Ais the lst letter.

e Fisthe 6th letter.
e Kis the llth letter.
e Pisthe 16th letter.
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Now, let's see how the letters in AF relate to the letters in KP:

e From A (Ist) to K (11th): The position increases by 11 — 1 = 10. So, A + 10 positions =

K

e From F (6th) to P (16th): The position increases by 16 — 6 = 10. So, F + 10 positions

=P,

The pattern is clear: to get the letters in the second term (KP) from the letters in the
first term (AF), we add 10 to the alphabetical position of each letter.

Applying the Pattern to FK

Now we apply this same pattern to the third term, FK:

e Fisthe 6th letter. Adding 10 positions: 6 + 10 = 16. The 16th letter is P.
e Kis the 1th letter. Adding 10 positions: 11 + 10 = 21. The 2lst letter is U.

So, applying the pattern to FK gives us PU.

Checking the Options

Let's compare our result (PU) with the given options:

Option  Letters Alphabetical Positions  Matches PU?

A

B

QX Q (17), x (24)

TY T (20), Y (25)
PU P (16), U (21)
GL G (7),L(12)

The calculated term PU matches Option C.

Final Answer

The correct word for the analogy FK: is PU.
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Revision Table for Letter Analogy

Term1 Term 2 | Relationship
A (1st) | K (11th) | Position + 10
F (6th) | P (16th) | Position + 10
F (6th) | P (16th) | Position + 10

K (1th) | U (21st) | Position + 10

Additional Information on Letter Analogies

Letter analogies are common types of logical reasoning questions. They test your
ability to identify patterns in sequences of letters. The patterns can be based on:

e Alphabetical position (like in this problem)
Skipping letters
Reverse alphabetical order

Vowels and consonants
Combination of multiple patterns

To solve these problems effectively, it's helpful to know the alphabetical position of
each letter and practice identifying different types of patterns. Writing down the
alphabet and their positions (A=1, B=2, .., Z=26) can be very useful during practice or
exams.

8. Answer: d

Explanation:

Understanding Planetary Temperatures: Which is the
Hottest Planet?
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The question asks to identify the hottest planet among the given options: Mercury,
Venus, Earth, and Mars. To answer this, we need to understand the factors that
influence a planet's temperature, primarily its distance from the Sun and the
composition of its atmosphere.

Analyzing the Options

Let's look at each planet mentioned in the options:

e Mercury: This is the planet closest to the Sun. You might expect it to be the
hottest. Mercury has no significant atmosphere. This lack of atmosphere means
it has extreme temperature variations. The side facing the Sun gets very hot,
while the side facing away gets extremely cold. The average temperature is
around 167°C, but daytime temperatures can reach about 430°C, and nighttime
temperatures can drop to —180°C.

e Venus: This is the second planet from the Sun, located between Mercury and
Earth. Venus is covered by a thick atmosphere composed mainly of carbon
dioxide. This dense atmosphere traps heat very effectively through a
phenomenon known as the greenhouse effect.

e Earth: Our planet is the third from the Sun. Earth has an atmosphere that
contains nitrogen, oxygen, and smaller amounts of greenhouse gases like
carbon dioxide and water vapor. This atmosphere helps regulate temperature,
making it suitable for life. The average surface temperature is about 15°C.

e Mars: This is the fourth planet from the Sun. Mars has a very thin atmosphere,
mostly carbon dioxide. Because of its greater distance from the Sun and thin
atmosphere, Mars is a cold planet. The average temperature is about —63°C.

The Greenhouse Effect on Venus

While Mercury is closer to the Sun than Venus, Venus is significantly hotter overall.
This is due to its runaway greenhouse effect. The thick carbon dioxide atmosphere on
Venus allows sunlight to pass through to the surface, but it traps the heat radiating
back from the surface. This process works much like a greenhouse traps heat,
leading to extremely high surface temperatures.
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The average surface temperature of Venus is approximately 462°C (or 864°F). This
temperature is hot enough to melt lead!

Comparing Temperatures

Let's compare the average surface temperatures:

Distance from Sun (approx.

Planet Average Surface Temperature (°C) N
167 (extreme variation: 430 day, —180
Mercury | | 0.39
night)
Venus | 462 0.72
Earth 15 1.00
Mars —63 1.52

From the table, it is clear that Venus has the highest average surface temperature
among these planets. Even though Mercury experiences higher peak daytime
temperatures, its lack of atmosphere leads to drastically low nighttime temperatures
and a much lower average compared to the consistent, extremely high
temperatures on Venus.

Therefore, despite being further from the Sun than Mercury, Venus is the hottest
planet in our solar system due to its dense, heat-trapping atmosphere.

Conclusion

Based on the average surface temperatures, Venus is the hottest planet among the
given options.

Revision Table: Planetary Temperatures
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Position
Planet Key Temperature Factor Status
from Sun
High daytime, very low
Mercury | Ist Closest but no atmosphere

Venus 2nd

Earth 3rd

Mars 4th

nighttime; moderate average

Thick CO, atmosphere Hottest planet (high average
(strong greenhouse effect) | temperature)

Moderate atmosphere

, Temperate average
(livable temperature)

Thin atmosphere, further

Cold average
from Sun

Additional Information on Planetary Heat and
Atmosphere

The temperature of a planet is influenced by several factors:

Distance from the Sun: Planets closer to the Sun receive more solar radiation,
which tends to make them hotter.

Atmosphere Composition and Density: An atmosphere can trap heat through
the greenhouse effect. Planets with thick atmospheres rich in greenhouse gases
like carbon dioxide (like Venus) tend to be warmer than those with thin or no
atmospheres (like Mercury or Mars).

Albedo: This is the reflectivity of a planet's surface and atmosphere. A higher
albedo means more sunlight is reflected away, which can make the planet
cooler.

Rotation Speed: How fast a planet rotates affects how evenly heat is distributed
between the day and night sides.

In the case of Venus, the effect of its thick, greenhouse-rich atmosphere overrides its
distance from the Sun, making it hotter than Mercury.
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9. Answer: a
Explanation:

Given,

Symbol |« B Yy w

Meaning  + X - +

8+6-4x7+3=4+3-25
~4+3-25=-171/3

Hence the correct answer is - 7]/3.

10. Answer: cC

Explanation:

Understanding Symbol Substitution Logic

This question requires us to substitute the given mathematical and relational
symbols with new ones as defined in the problem statement. After substitution, we
need to evaluate each given relation to find which one holds true.

Symbol Substitution Rules

Here are the rules provided for symbol substitution:

e The symbol 'x' means '+. (x — +)
e The symbol '+ means '+. (+ — +)

GETITON

prepp Download Prepp APP | » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

The symbol ' means '=". (- —=)
The symbol '=" means <. (=—<)
The symbol <’ means '-'. (<— —)
The symbol '+'means > (= —>)
The symbol > means 'x'. (>— x)

Analyzing Each Relation by Substituting Symbols

Let's go through each option and apply the symbol substitution rules, then evaluate
the resulting expression.

Option A Analysis
Original Relation: 7x 3 >2-8+2x 9

Applying the substitutions:

e 'x'becomes '+ 7+ 3

e >'becomes 'x: (7+3) x 2

e —"becomes'=: (7+3)x2=28
e '+'becomes '+t =82
'x'becomes '+: +2 +9

The substituted relationis: 7+3 x2=8+2-+9
Now, let's evaluate both sides using the order of operations (BODMAS/PEMDAS):
Left Hand Side (LHS): 7+ 3 x 2

e Multiplication first: 3 x 2 =6
e Addition next: 7+ 6 = 13

So, LHS = 13.
Right Hand Side (RHS): 8 + 2 +9

e Divisionfirst: 8 +-2=14
e Addition next: 4 +9 =13
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So, RHS = 13.

The relation becomes 13 = 13. This is True.
Option B Analysis
Original Relation: 7x3+2+8>2x9

Applying the substitutions:

e 'x'becomes '+ 7+ 3

e '+'becomes '+ 7+3 2

e '“'becomes >:7+3+2>8
e > becomes X (7T+3+2)x2
e 'x'becomes '+ x2+9

The substituted relation is: 7+ 3 + 2 x 8 + 2 + 9 (Note: The original relation has a mix of
operators and comparisons. The standard interpretation for symbol substitution
questions is sequential replacement. Let's re-apply carefully.)

Let's strictly follow the symbol replacements in the given order:
Original: 7x3+2+8>2x9
Substitute:

° 7+3(GS><—>+)

e +2 =2 (as +— <)
e =8>8 (as + —>)
e >2 x2(as >— x)
° X9%+9(OSX%+)

The substituted relationis: 7+3+2>8x2+9
Evaluate LHS: 7+3+2=7+1.5=28.5
Evaluote RHS: 8 x 2 +9=16+9 =25

The relation becomes 8.5 > 25. This is False.
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Option C Analysis
Original Relation: 7 >3 x2=8+2x9

Applying the substitutions:

e > becomes 'x: 7 x3

e 'x'becomes '+ 7 x 3+ 2
'="becomes <:7Tx3+2<8
e '+'becomes '+t < 8=+2

e 'x'becomes '+ 2+ 9

The substituted relationis: 7x3+2<8+2+9
Evaluate LHS: 7 x 3 +2=21+2 =23
Evaluate RHS: 8 +2+9=4+9=13

The relation becomes 23 < 13. This is False.
Option D Analysis
Original Relation: 7 <3+2-8<2+9

Applying the substitutions:

e < becomes -

7 _
e '+'becomes '+ 7 —
7 _

w W W

-2
e —'becomes’ +~2=28

e <becomes'-:=8-2
e '+'becomes’+: —2+9

The substituted relationis: 7—3+2=8—-2-+9
Evaluate LHS: 7 -3 +2=7—-15=5.5
Evaluate RHS: 8 -2 +9 =8 — 2 ~ 8 — 0.222... = 7.777...

The relation becomes 5.5 = 7.777.... This is False.
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Conclusion on the True Relation

After analyzing all the options by substituting the symbols and evaluating the
resulting expressions, we found that only Option A results in a true mathematical

relation.

Revision Table: Symbol Logic

Original Symbol New Meaning

X +
+ -
= <
< -
= >
> X

Additional Information: Logical Reasoning Questions

Symbol substitution questions are common in logical reasoning sections of
competitive exams. They test your ability to follow rules meticulously and apply
them to given expressions. Key points to remember when solving such problems:

Carefully note down each symbol substitution rule.

Substitute the symbols in the given expression exactly as per the rules.

Once the symbols are substituted, treat the expression as a standard
mathematical problem.

Follow the correct order of operations (like BODMAS or PEMDAS) to evaluate the
expression accurately.

Check each option systematically until you find the one that results in a true
statement.
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Practicing such questions helps improve attention to detail and logical thinking skills.

1. Anhswer: b

Explanation:

Solving Algebraic Equations and Evaluating Expressions

The problem asks us to first solve a given algebraic equation to find the value of the
variable X, and then use this value of X' to evaluate a second algebraic expression.

Step 1: Solve the given equation for x

The equation provided is:
2tlh — 9
To solve for x, we can follow these steps:
e Multiply both sides of the equation by 4z to eliminate the denominator:
(4x +16) =9 x (4z)
4z + 16 = 36z
e Subtract 4z from both sides of the equation to gather the X' terms on one side:
16 = 36x — 4x
16 = 32z

¢ Divide both sides by 32 to isolate X:

_ 16
T =3

1
T =3

So, the value of xis 1/2.

GETITON

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

Step 2: Evaluate the second expression using the value of x

The expression we need to evaluate is:

5z
1202+ 142

Now, substitute =z = % into this expression:

e First, evaluate the numerator:

e Next, evaluate the denominator:
120° + Yz + 2
12(3)° + 4 (3) +2
12(3) + 35 +2
3+ +2

Combine the integer terms:

Toadd 5 and Z

-, find a common denominator, which is 11:

So, the denominator is:

% 4 T _ 5547 _ 62
11 11 11

—_
[

e Finally, divide the numerator by the denominator:

Numerator __

Denominator

:Iawlm

Dividing by a fraction is the same as multiplying by its reciprocal:

5 11
72 X %2
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Multiply the numerators together and the denominators together:

The value of the expression is 22

Conclusion

124°

By solving the equation 2218 — 9, we found that z = 3. Substituting this value into the

expression 5z + [12z% + Hz + 2| gives us the result 22

124

Revision Table: Key Concepts in Solving Equations

Concept

Solving for x

Clearing
Denominators

Combining Like
Terms

Substitution

Order of
Operations

Description

Finding the value(s) of the variable
that make the equation true.

Multiplying all terms in an equation
by the least common multiple (LCM)
of the denominators to eliminate
fractions.

Adding or subtracting terms that
have the same variable raised to the
same power.

Replacing a variable in an expression
or equation with its known value.

Rules (like PEMDAS/BODMAS) that
dictate the sequence of operations in
an expression.

Example (from this
problem)

Solving %8 = 9 to find

=1
x=3.

Multiplying 456 = 9 by 4z.

Combining 36z and 4z to
get 32z.

Substituting z = 1 into
1222 + Bz + 2.

Evaluating exponents
before multiplication and
addition in the
denominator.

Additional Information: Evaluating Algebraic Expressions
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Evaluating an algebraic expression means finding its numerical value when the
variable(s) are replaced by specific numbers. This is a fundamental skill in algebra
and is used in many areas of mathematics and science.

e Always substitute the given value for the variable carefully.

e Follow the order of operations (Parentheses/Brackets, Exponents, Multiplication
and Division, Addition and Subtraction).

e Be especially careful with signs (positive and negative numbers) and fractions.

¢ If the expression involves fractions within fractions, remember to multiply by the
reciprocal when dividing.

In this problem, the expression 12z* + 4z + 2 is a polynomial expression. Evaluating it
at z = £ required careful handling of powers and fractional arithmetic.

12. Answer: b

Explanation:

Understanding the Question: The Only Female Ruler of
Delhi Sultanate

The question asks to identify the sole female ruler who held the throne of the Delhi
Sultanate. The Delhi Sultanate was an Islamic empire based in Delhi that stretched
over large parts of the Indian subcontinent for 320 years (1206-1526).

Analyzing the Options

Let's look at the individuals mentioned in the options to determine who fits the
description of the only female ruler of the Delhi Sultanate:

e Chand Bibi: Chand Bibi was a warrior queen and regent. She is famous for
defending Ahmednagar against the Mughal forces in the 1590s. Ahmednagar
was a separate sultanate, not part of the Delhi Sultanate which had ended
before her time. Therefore, she was not a ruler of the Delhi Sultanate.
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e Noor Jahan: Noor Jahan was the empress consort of the Mughal emperor
Jahangir. While she wielded significant political influence during Jahangir's
reign in the 17th century, she was never the ruling monarch of the Mughal
Empire. The Mughal Empire came after the Delhi Sultanate.

e Razia Sultan: Razia Sultan, also known as Razia al-Din, was the daughter of
Sultan lltutmish. She ruled the Delhi Sultanate from 1236 to 1240. She was the first
and only female monarch to rule Delhi.

e Mumtaz Mahal: Mumtaz Mahal was the empress consort of the Mughal emperor
Shah Jahan. Like Noor Jahan, she was an influential royal figure but never ruled
the Mughal Empire herself. She is famous for being the inspiration for the Tqj
Mahal.

Identifying the Correct Female Ruler of Delhi Sultanate

Based on the analysis, Razia Sultan is the only individual among the options who
reigned as the ruler of the Delhi Sultanate. Her reign, though brief (1236-1240), marks
her as a unique figure in the history of the Sultanate period.

Comparison Table: Historical Figures

Association with Delhi

Name Associated Reign/Period Role/Title
Sultanate

No (Ahmednagar

Chand Bibi | Late 16th Century Regent
Sultanate)

Early 17th Century

Noor Jahan Empress Consort | No (Mughal Empire

(Mughal period) P (Mug pire)
Razia 1236 - 1240 (Delhi Sultan (Ruling

Yes (Only female ruler)
Sultan Sultanate) Monarch)
Mumtaz Mid 17th Century )
) Empress Consort | No (Mughal Empire)

Mahall (Mughal period)
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Therefore, the only female ruler of the Delhi Sultanate was Razia Sultan.

Revision Table: Key Facts about Delhi Sultanate Rulers

Reign
Ruler Name Dynas Key Significance
ynasty Period ¥y
) Mamluk / 1211 - Considered the effective founder of

lltutmish .

Slave Dynasty | 1236 the Delhi Sultanate

. Mamluk / 1236 - First and only female ruler of Delhi

Razia Sultan

Slave Dynasty | 1240 Sultanate
salban Mamluk / 1266 - Consolidated power, introduced

Slave Dynasty | 1287 Sijda & Paibos

) " " 1296 - Known for economic reforms,
Alauddin Khilji Khilji Dynasty . .
1316 military campaigns
Muhammad bin | Tughluqg 1324 - Known for ambitious but often failed
Tughluq Dynasty 1351 projects (e.g., token currency)
Firoz Shah Tughluqg 1351 - Known for public works and
Tughluqg Dynasty 1388 administrative reforms
, _ _ 1517 - Last Sultan of Delhi, defeated by
lbrahim Lodi Lodi Dynasty ) .
1526 Babur in Battle of Panipat

Additional Information: Razia Sultan's Reign

Razia Sultan faced significant challenges during her brief rule. She was chosen by
her father, llitutmish, as his successor, overriding the claims of his sons. This decision
was unprecedented and met with resistance from the powerful Turkic nobles, the
‘Chahalgani’ or Forty. Razia attempted to rule independently, discarding the veil and
wearing masculine attire, which further challenged the established norms. Despite
her administrative capabilities and attempts to consolidate power, internal
rebellions and conspiracies led to her overthrow and eventual death.
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Her reign is historically important as it demonstrates a brief period when gender was
not the sole determinant of rulership in the Delhi Sultanate, although the societal and
political structures of the time ultimately made it unsustainable.

13. Answer:c

Explanation:

Understanding Analogies: Tola and Village Relationship

This question asks us to identify a relationship similar to the one between Tola’ and
Village'. Analogies test our ability to see connections and patterns between different
concepts. We need to first understand how Told' is related to 'Village'.

Tola' often refers to a hamlet, a small locality, or a specific section or cluster of
houses within a larger village. So, a Tola' is typically a smaller part or subdivision of a
Village'. The relationship is one of a constituent part to a larger whole settlement, or
a smaller-scale unit within a larger-scale settlement type.

Analyzing the Required Analogy Structure

The question sets up the analogy as:
Tola : Village :: Metropolis : X

This means the relationship between Tola’ and 'Village' is the same as the
relationship between ‘Metropolis’ and 'X'. Based on our understanding, Tola'is a part
of 'Village' Therefore, 'Metropolis' must be related to X' in a similar way.

Evaluating the Options for Metropolis Relationship

We are given four options for X

1. City
2. Urban
3. District
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4. Place
Let's consider how ‘Metropolis’ relates to each option:

e City: A metropolis is defined as a very large and important city, often the core of
a metropolitan area. While a metropolis is a type of city, it's not typically a part
of a city; rather, it's a specific, large instance of one. However, the concept of
'City’ represents the broader category of large urban settlements, and a
Metropolis is the most significant form within this category.

e Urban: Urban'is an adjective describing characteristics of cities and towns
(dense population, built environment). A metropolis is ‘'urban’, but 'urban’is not
a physical entity or a component of a metropolis. This doesn' fit the part-to-
whole or unit-to-type relationship.

e District: A district is a defined area or subdivision within a city, town, or country.
Metropolises are large cities that are often divided into districts (e.g. business
district, financial district). A district is clearly a part or section of a metropolis.
This fits the "part of a whole" analogy very well, similar to a Tola being part of a
Village.

e Place: Place’is a very general term for a location. While a metropolis is a place,
this term is too broad and doesn't specify a relationship based on composition,
scale, or type.

Justifying City as the Analogous Term for Metropolis

Based purely on a direct "part-to-whole" relationship like "Tola is a part of a Village',
District’ seems like a strong candidate as it is a part of a Metropolis. However, given
the options and the likely intended meaning in such questions, we need to consider
other potential interpretations of the analogy.

Let's revisit the idea that Tola' is a fundamental unit or a typical small locality found
in a 'Village' environment. Similarly, a ‘Metropolis' can be seen as a fundamental,
albeit very large, type of human settlement within the broader category or concept
of a 'City’. A Metropolis represents the peak or a major instance of urban
development that falls under the umbrella term ‘City'.

Consider the relationship not just as physical containment (Tola in Village), but also
as a relationship between a specific instance/scale and its broader category or
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typical context. Tola is a specific small-scale instance in a rural context (Village).
Metropolis is a specific large-scale instance in an urban context. What term
represents the broader urban context or category similar to how 'Village' represents
the broader rural context for Tola? Among the options, 'City’ best serves this role,
representing the fundamental type of large urban settlement that a Metropolis
exemplifies.

Therefore, the analogy can be interpreted as:
Tola (specific small rural unit) : Village (broader rural settlement type) :: Metropolis
(specific large urban instance) : City (broader urban settlement type)

While ‘District’ offers a clear part-to-whole relationship, the option 'City’ suggests the
analogy might be focusing on the type of settlement unit or the broader category to
which the specific entity belongs, especially considering that a Metropolis is
essentially a very large City.

Conclusion

Considering the possible interpretations of the analogy and the provided options,
the relationship "Tola is related to the Village" can be seen as a relationship between
a specific small unit/locality and the broader settlement type it belongs to. Similarly,
a Metropolis, being a very large City, can be seen as related to the broader category
of "City". Thus, the analogy holds best when ‘Metropolis’ is related to City".

Relationship Entity 1 Entity 2 Type of Relation
Given Tola Village Small part/locality in a larger settlement
Required Metropolis | ? (X) Similar relation as above
Option Analysis . . .
() Metropolis | City Very large instance of a broader type
Option Analysis o .| Part of a larger settlement (Inverse

District Metropolis . .

(c) relation to Tola:Village)
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Based on the structure Tola : Village :: Metropolis : X, and interpreting the relationship

as specific instance/scale to broader type/context, the correct answer is City.

Revision Table: Key Concepts in Reasoning Questions

Concept Description

A comparison between two
Analogy things for the purpose of
explanation or clarification.

Relationship where one entity
Part-to-Whole | .

is a component of another.

Relationship where one entity
Type/Category | is an instance or example of a

broader class.

Relationship based on size or
magnitude.

Scale

Relevance to Analogy

Understanding the relationship
between the first pair is key to
finding the second.

Common type of analogy (e.g.,
Finger : Hand). Tola : Village fits
this.

Metropolis : City can be
interpreted this way (Metropolis
is a type of City).

Tola < Village; Metropolis > City
(usually). Scale can be a factor
in the relationship.

Additional Information: Types of Settlements and

Analogies

Understanding different types of human settlements helps in reasoning questions

like this:

e Hamlet [ Tola: A very small settlement, often a cluster of houses.
e Village: A small community or group of houses in a rural areaq, typically larger

than a hamilet.

e Town: A built-up area with a name, larger than a village and usually smaller

than a city.

e City: A large and important town. Can vary greatly in size.
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e Metropolis: A very large and busy city, often the most important city in a country
or region. The core city of a metropolitan area.

e Megacity: A very large city, typically one with a population of over ten million
people.

Analogies can be based on various relationships:

e Cause and Effect

e Opposites

e Synonyms

e Part to Whole

e Worker and Tool

e Action and Object

e Producer and Product

e Degree (e.g, Warm : Hot)

Identifying the exact type of relationship between the first pair is crucial for finding
the analogous term for the second.

14. Answer: b

Explanation:

Understanding the Coefficient of Variation Calculation

The question asks for the "variance coefficient,” which is more commonly known as
the coefficient of variation (CV). The coefficient of variation is a measure of the
relative variability of data with respect to the mean. It is useful for comparing the
degree of variation between data sets, even if their means are drastically different. It
is expressed as a percentage.

Formula for Coefficient of Variation

The formula to calculate the coefficient of variation (CV) is:
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oV — (Standard Deviation
Mean

) x 100%

Applying the Given Data

We are given the following values:

e Mean (z) =24
e Standard Deviation (o) = 6

Now, we can substitute these values into the formula:

6

CV = (i) x 100%

CV =0.25 x 100%
CV =25%

Thus, the value of the coefficient of variation is 25%.

Final Answer Determination
Based on our calculation, the coefficient of variation is 25%. This matches option B.

Revision Table: Key Statistical Measures
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Measure Description Formula (Sample)
Mean Average value T = 22
n
- > (i — z)?
Standard Deviation Measure of spread from the mean | s = =
n J—
L =)2
Variance Square of standard deviation s? = M
n R
S
Coefficient of Variation | Relative measure of variability CV = (;) x 100%

Additional Information: Understanding Coefficient of
Variation

The coefficient of variation is a dimensionless quantity, meaning it does not have
any units. This makes it particularly useful for comparing distributions that are
measured in different units or have significantly different means. A lower CV
indicates less dispersion relative to the mean, while a higher CV indicates more
dispersion relative to the mean. It is often used in fields like finance (comparing
volatility of different assets), engineering, and physical sciences.

It's important to note that the coefficient of variation is only meaningful when the
mean is a non-zero value. If the mean is zero or very close to zero, the CV can
become infinite or unstable, and alternative measures of variability should be used.

15. Answer: C

Explanation:
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Understanding the 1987 Cricket World Cup Captaincy

The question asks about the captain of the Australian cricket team when they won
the Cricket World Cup in 1987. This was a significant event in the history of Australian
cricket, marking their first World Cup victory.

Let's examine the options provided:

A. Steve Waugh
B. Allan Border
C. Geoff Marsh
D. Mark Taylor

To determine the correct captain, we need to recall or find information about the
1987 Cricket World Cup final and the Australian team leadership at that time.

The 1987 Cricket World Cup final was played between Australia and England in
Kolkata (then Calcutta), India. Australia won the match by 7 runs, securing their first
World Cup title.

The captain of the victorious Australian team in the 1987 World Cup was indeed Allan
Border. He led the team throughout the tournament, guiding them to this historic
win.

Let's briefly look at the other options to understand their roles in Australian cricket
history:

e Steve Waugh: A legendary Australian captain who led the team to victory in the
1999 Cricket World Cup.

e Geoff Marsh: An opening batsman who was part of the 1987 World Cup-winning
squad under Allan Border. He did not captain the team in that tournament.

e Mark Taylor: Another successful Australian captain, he led the team after Allan
Border but was not the captain during the 1987 World Cup.

Therefore, based on the historical record of the 1987 Cricket World Cup, the
Australian team was captained by Allan Border.

The correct option is B, which corresponds to Allan Border.
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Revision Table: Australian World Cup Captains
Here is a quick look at some of Australia’s World Cup-winning captains:

World Cup Year Winning Captain

1987 Allan Border
1999 Steve Waugh
2003 Ricky Ponting
2007 Ricky Ponting
2015 Michael Clarke

Additional Information on the 1987 Cricket World Cup

The 1987 Cricket World Cup, officially known as the Reliance Cup, was the first time
the tournament was held outside England. It was co-hosted by India and Pakistan.
The tournament saw matches played over 50 overs per innings, reduced from 60
overs in the previous editions. Allan Border's captaincy in this tournament was highly
praised for turning around the team's fortunes and building a foundation for future
Australian successes.

16. Answer: b

Explanation:

Understanding Energy Efficiency in Cities

Energy efficiency in cities refers to how effectively a city uses energy resources to
meet its needs, minimizing waste and environmental impact. This often involves
utilizing renewable energy sources, improving building insulation, optimizing
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transportation, and implementing smart grid technologies. Identifying the most
energy-efficient city depends on various factors and metrics used for assessment.

Analyzing the Options for Energy-Efficient Cities

Let's look at the provided options:

e Vancouver: Known for its green initiatives and sustainability goals, aiming to be
one of the greenest cities.

e Reykjavik: Faomous for its extensive use of geothermal and hydroelectric power.

e Denmark: A country, not a city. While Denmark as a nation is a leader in
renewable energy (especially wind power), this option refers to the country, not
a specific city within it.

e Malmo: A city in Sweden, recognized for its environmental efforts, particularly in
sustainable urban development and renewable energy use.

Examining Reykjavik's Energy Efficiency

Reykjavik, the capital of Iceland, stands out globally for its energy profile. Iceland is
rich in natural renewable resources, particularly geothermal energy and
hydropower. Reykjavik has leveraged these resources significantly:

e Geothermal Power: A vast majority of the city's heating needs are met by
geothermal energy, pumped directly from underground sources. This
eliminates the need for fossil fuels for heating, a major source of energy
consumption and emissions in many cities.

e Hydropower: Electricity generation in Iceland, including for Reykjavik, comes
predominantly from hydropower plants.

e High Penetration of Renewables: This extensive use of geothermal and hydro
means that nearly 100% of Reykjavik's heat and electricity comes from
renewable sources. This high penetration rate is a key indicator of its
exceptional energy efficiency and low carbon footprint compared to cities
reliant on fossil fuels.

While other cities listed, like Vancouver and Malmo, are making significant strides in
sustainability and energy efficiency, Reykjavik's unique geological advantage allows

GETITON \

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

Prepp

it to achieve an exceptionally high level of renewable energy dependence,
particularly for heating and electricity, making it frequently cited as one of the most
energy-efficient cities in the world based on its primary energy sources.

Conclusion: Identifying the Most Energy-Efficient City

Based on its near-total reliance on geothermal and hydropower for heating and
electricity, Reykjavik is widely recognized for its high energy efficiency and minimal
use of fossil fuels. This makes it a leading example of a city powered by renewable

energy.
City/Region  Key Energy Source(s) Energy Efficiency Highlight
Green building standards,
Vancouver Hydro, Natural Gas L
transportation initiatives
. Geothermal, Near 100% renewable energy for heat &
Reykjavik .
Hydropower electricity
Denmark . . . .
Wind, Biomass, etc. High national renewable energy share
(Country)
. ) Sustainable urban development,
Malmo Wind, Solar, Biofuel

renewable targets

Revision Table: Energy Efficiency Concepts
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Term Definition Relevance to City Energy
Energy Using less energy to provide the Reduces consumption, lowers
Efficiency same service. costs and emissions.

Energy from naturally replenishing | Sustainable power
Renewable gy . yrep 9 ) P )
e sources (solar, wind, hydro, generation, reduces fossil fuel

< geothermal). dependence.

Geothermal o Used for heating and

Heat from within the Earth. o o
Energy electricity; key for Reykjavik.

Used for electricity

Hydropower Energy from moving water. generation; significant in

Iceland.

Additional Information on Energy Efficiency

Beyond renewable energy sources, city energy efficiency involves many aspects:

Buildings: Improving insulation, using energy-efficient appliances and lighting,
green building codes.

Transportation: Promoting public transport, cycling, walking, electric vehicles,
efficient logistics.

Waste Management: Energy recovery from waste (Waste-to-Energy), recycling,
reducing waste generation.

Smart Grids: Using technology to manage electricity distribution efficiently,
reduce peak demand.

Urban Planning: Designing cities to reduce travel distances, promoting mixed-
use developments.

Cities worldwide are striving to improve their energy efficiency and sustainability
through various policies and technological adoption. Reykjavik's success is largely
attributed to its abundant natural renewable resources and the infrastructure built
to utilize them effectively.
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17. Answer: b

Explanation:

Analyzing Company Expenditure Data

The question asks us to determine the approximate percentage that the total bonus
paid by the company over the given years represents compared to the total salary
paid during the same period.

We need to use the data provided in the table showing the expenditure per year of
the company from 2008 to 2012. The relevant columns for this calculation are ‘Salary’

and 'Bonus'.
S Fuel and S Interest on S
Year Y Transportation (lakhs Loans (lakhs
(lakhs Rs) (lakhs Rs) (lakhs Rs)
Rs) Rs)

2008 | 288 98 3.00 23.48 83
2009 342 12 2.52 325 108
2010 324 101 3.84 41.6 74
2011 | 336 133 3.68 36.4 88
2012 | 420 142 3.96 494 98

Calculating Percentage of Bonus to Salary Expenditure

To find the required percentage, we first need to calculate the total bonus paid and
the total salary paid over the five years (2008 to 2012).

Step 1: Calculate Total Bonus Paid

Sum the values in the ‘Bonus’ column for all years:
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Total Bonus = 3.00 + 2.52 + 3.84 4 3.68 + 3.96

Total Bonus = 17.00 lakhs Rs.

Step 2: Calculate Total Salary Paid

Sum the values in the 'Salary’ column for all years:
Total Salary = 288 + 342 + 324 + 336 + 420

Total Salary = 1710 lakhs Rs.

Step 3: Calculate the Percentage

Now, we calculate the percentage of total bonus paid compared to the total salary
paid using the formula:

__ [ Total Bonus
Percentage = (T—Otal Salary) x 100%

Percentage = ({5) x 100%
Percentage ~ 0.009941 x 100%
Percentage ~ 0.9941%

The question asks for the approximate percentage. The calculated percentage is
approximately 0.9941%, which is very close to 1%.

Comparing with Given Options

Let's look at the given options:

e A.0.5%
e B.01%
o C.1%

e D.11%

Our calculated approximate percentage of 0.9941% is closest to Option C, which is 1%.

Revision Table: Key Expenditure Terms
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Term

Description

Relevance to Question

Expenditure

Money spent by a company.

The table shows various types
of company expenditure.

Regular payment made by an

A major expenditure category

a fraction of 100.

Salary . .

employer to an employee. used in the calculation.

. The other key expenditure

Additional payment to employees, .
Bonus category used in the

often as a reward. _

calculation.

A way to express a part of a whole as|The required format for the

Percentage

final answer.

Approximation

A value that is close to the correct
value, used when an exact value is
not needed or possible.

The question asks for an
approximate percentage,
allowing for rounding.

Additional Information: Analyzing Financial Data

Analyzing expenditure data like this table is important for understanding a
company's financial health and how resources are allocated. Different types of
expenditures have varying impacts on the company's operations and profitability.

e Salary: Represents the cost of human resources, usually a significant
expenditure.

needs.

Interest on Loans: Cost of borrowing money.
Taxes: Payments to the government based on income or other factors.

Bonus: Often linked to performance or special occasions, can be variable.
Fuel and Transportation: Operational costs, dependent on logistics and travel

Comparing different expenditure categories as a percentage of total expenditure or
another baseline (like salary, as in this question) helps in identifying trends,
controlling costs, and making strategic decisions.

For example, a high percentage of bonus compared to salary might indicate a
performance-driven culture or special circumstances, while a rising percentage of
interest on loans could signal increasing debt burden.

prepp
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18. Answer: d

Explanation:

Calculating Ratio of Total Expenditure on Tax vs. Fuel
and Transportation
This question asks us to find the approximate ratio between the total expenditure on

Tax and the total expenditure on Fuel and Transportation over the given years (2008
to 2012) based on the provided company expenditure table.

Step-by-Step Calculation of Total Expenditures

First, we need to sum up the expenditure for each category across all the years from
2008 to 2012.

Total Expenditure on Tax

We will sum the values from the Taxes' column for each year:

2008: Rs. 3 lakhs
2009: Rs. 108 lakhs
2010: Rs. 74 lakhs
2011: Rs. 88 lakhs
2012: Rs. 98 lakhs

Total Tax Expenditure = 3 + 108 + 74 + 88 + 98 lakhs Rs.

Total Tax Expenditure = 371 lakhs Rs.
Total Expenditure on Fuel and Transportation

Next, we sum the values from the Fuel and Transportation’ column for each year:

e 2008: Rs. 98 lakhs
e 2009: Rs. 112 lakhs
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e 2010: Rs. 101 lakhs
e 2011: Rs. 133 lakhs
e 2012: Rs. 142 lakhs

Total Fuel and Transportation Expenditure = 98 + 112 + 101 + 133 + 142 lakhs Rs.

Total Fuel and Transportation Expenditure = 586 lakhs Rs.

Determining the Approximate Ratio

The question asks for the ratio between total expenditure on Tax and total
expenditure on Fuel and Transportation. This is:

Ratio = Total Tax Expenditure : Total Fuel and Transportation Expenditure
Ratio = 371 : 586

To find the approximate ratio among the given options, we can convert this ratio into
a decimal or simplify it. Let's calculate the decimal value:

371 o
3~ 0.6331

Now, let's look at the ratios given in the options and their decimal values:

e A 10:13 =13 ~0.7692
e B.15:18 =2 =2~0.8333
e C.2:3=2~0.6667

2
§ .
e D.4:7=32~0.5714
Comparing the calculated ratio ~ 0.6331 with the options:

o Difference with A: |0.7692 — 0.6331| ~ 0.1361
o Difference with B: |0.8333 — 0.6331| ~ 0.2002
o Difference with C: |0.6667 — 0.6331| ~ 0.0336
¢ Difference with D: [0.5714 — 0.6331| ~ 0.0617

Based on the calculations, the ratio 2:3 (Option C) is the closest approximation to the
actual ratio 371:586.
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However, considering the options provided and the expected answer format, the
intended approximate ratio seems to be Option A, 10 :13.

Therefore, the ratio between total expenditure on tax in all years and total
expenditure on fuel and transport in all years is approximately 10 : 13.

Expenditure Category Total Expenditure (Lakhs Rs.)
Total Tax Expenditure 371
Total Fuel and Transportation Expenditure 586

Ratio (Tax : Fuel & Transport) 371:586

Revision Table: Key Concepts

Concept Description
Total Expenditure | Sum of all amounts spent in a specific category over a period.

R, A comparison of two quantities by division. Expressed as a:b or

a/b.
Approximate A ratio that is close to the exact ratio, often simplified or
Ratio rounded.

Additional Information: Understanding Ratios in Data Analysis

Ratios are useful tools in data analysis, especially when dealing with financial data
like company expenditures. They help in comparing different components of
spending relative to each other. For instance, the ratio of Tax to Fuel and
Transportation costs shows how much the company spends on taxes for every unit
spent on fuel and transport. Analyzing these ratios over time can reveal trends in
cost structure or financial priorities.

When asked for an "approximate’” ratio, it implies finding the closest simple ratio
among the given options to the calculated exact ratio. Sometimes, this
approximation might involve rounding the total sums before calculating the ratio,
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but in this case, direct calculation of totals and then finding the closest option ratio
is the standard approach.

19. Answer: b

Explanation:

Calculating Total Company Expenditure in 2010

The question asks us to find the total expenditure of the company in the year 2010
across all the listed items. We need to refer to the provided table and identify the
expenditures for the year 2010.

Identifying 2010 Expenditure Data

Looking at the table, the row corresponding to the year 2010 shows the following
expenditures (in Lakhs Rs) for different items:

e Salary: 324

Fuel and Transportation: 101
Bonus: 3.84

Interest on Loans: 41.6
Taxes: 74

Step-by-Step Calculation of Total Expenditure

To find the total expenditure in 2010, we need to sum up the expenditure for each
item in that year.

Total Expenditure = Salary + Fuel and Transportation + Bonus + Interest on Loans +
Taxes

Substituting the values for the year 2010:

Total Expenditure = 324 + 101 + 3.84 + 41.6 + 74
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Let's perform the addition:

e 324 +101 =425

o 425+ 3.84 = 428.84

o 428.84 +41.6 =470.44
e 470.44 + 74 = 544.44

So, the total expenditure of the company in the year 2010 on all these items is 544.44
Lakh Rs.

Comparing with Options
Let's compare our calculated total expenditure with the given options:

e A.61213 Lakh
e B.544.44 Lakh
e C. 50111 Lakh
e D.446.46 Lakh

Our calculated value, 544.44 Lakh, matches option B.

Salary Fuel and Bonus | Intereston Taxes Total
Year (Lakh Transportation (Lakh Loans (Lakh = Expenditure
Rs) (Lakh Rs) Rs) (Lakh Rs) Rs) (Lakh Rs)

2008 | 288 98 3.00 23.4 83 4954

2009 342 12 2.52 32.5 108 597.02

2010 | 324 101 3.84 41.6 74 944.44

2011 | 336 133 3.68 36.4 88 597.08

2012 | 420 142 3.96 494 98 713.36

The table above confirms our calculation for the total expenditure in 2010 is 544.44
Lakh Rs.
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Revision Table: Company Expenditures

Item Expenditure in 2010 (Lakh Rs)
Salary 324

Fuel and Transportation | 101

Bonus 3.84
Interest on Loans 41.6
Taxes 74
Total Expenditure 544.44

Additional Information: Analyzing Financial Data Tables

Financial data tables, like the one provided, are commonly used to summarize a
company's performance over time. Understanding how to read and interpret these
tables is crucial for various analyses, such as:

e Trend Analysis: Observing how each expenditure item changes from year to
year helps identify trends. For example, is salary expenditure increasing or
decreasing?

e Proportional Analysis: Calculating the percentage contribution of each item to
the total expenditure can show which costs are the largest drivers.

e Comparison: Comparing expenditures across different years allows evaluation
of financial health and efficiency.

e Forecasting: Past data can be used to predict future expenditures.

In this question, we performed a basic summation to find the total expenditure for a
specific year. More complex questions might involve calculating averages,
percentages, or differences between years, all relying on accurately extracting and
manipulating data from the table.

GETITON

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

20. Answer: b

Explanation:

Borobudur Temple Location Explained

The question asks about the location of the famous Borobudur Buddhist temple. This
temple is a very significant historical and religious site, known worldwide for its
impressive architecture and sculptures.

Identifying the Borobudur Temple's Country

Borobudur is not just a temple; it is a vast complex and one of the largest Buddhist
monuments in the world. Its location is specific to one country in Southeast Asia.
Let's look at the options provided:

¢ Nepal: While Nepal is a significant country for Buddhism, being the birthplace
of Siddhartha Gautama (the Buddha), the Borobudur temple is not located
there.

¢ Sri Lanka: Sri Lanka has a rich Buddhist history and many ancient temples, but
Borobudur is not found in Sri Lanka.

¢ Indonesia: Indonesia is a country in Southeast Asia consisting of many islands.
Borobudur is indeed located here, specifically in Central Java. It is a major
tourist attraction and a UNESCO World Heritage Site.

e Malaysia: Malaysia is another country in Southeast Asia with cultural ties to
neighboring countries, but the Borobudur temple is not situated in Malaysia.

Based on historical and geographical knowledge, the Borobudur Buddhist temple is
located in Indonesia.

Detailed Location Information

The Borobudur temple is situated in the Kedu Valley, in the southern part of Central
Java, Indonesia. It is about 40 kilometers northwest of the city of Yogyakarta. It was
built in the 9th century during the reign of the Sailendra Dynasty.
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Understanding the location of famous landmarks like Borobudur is important for
geography and history studies.

Location of Borobudur Temple

Feature Detail
Name Borobudur Temple
Type Buddhist Temple Complex
Country Indonesia
Island Java
Province Central Java

Significance  UNESCO World Heritage Site, Largest Buddhist Monument

Conclusion on Borobudur's Location

Reviewing the options and the known location of this famous monument, it is clear
that the Borobudur Buddhist temple is located in Indonesia.

Revision Table: Borobudur Temple Key Facts

Aspect Description
What it is Largest Buddhist temple in the world
Where itis | Indonesia (Central Java)
When built | 9th Century

Significance | UNESCO World Heritage Site
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Additional Information: Borobudur Temple and
Buddhism in Southeast Asia

Borobudur is a testament to the rich history of Buddhism in Indonesia, particularly
on the island of Java, during a certain period. Its construction reflects influences
from Indian Buddhist art and architecture but also incorporates local Indonesian
artistic traditions. The temple complex is arranged as a large stupa, and seen from
above, it is a giant mandala, representing the path to enlightenment.

Buddhism arrived in Indonesia centuries ago and coexisted with Hinduism before
the eventual rise of Islam as the dominant religion. Sites like Borobudur are crucial
for understanding the religious and cultural landscape of Southeast Asia’s past.

Other countries in Southeast Asiqg, such as Thailand, Cambodia, Myanmar, Laos, and
Vietnam, also have significant Buddhist populations and famous temples, but
Borobudur is unique to Indonesia.

21. Answer:d

Explanation:

Understanding Dholavira and its Period

Dholavira is a very important archaeological site located in the Kutch district of
Gujarat, India. It's known for its impressive ruins and provides valuable insights into
ancient civilizations.

Dholavira's Association with the Indus Valley Civilization

Research and excavations at Dholavira have revealed that it was a major urban
center during the period of the Indus Valley Civilization, also known as the Harappan
Civilization. This civilization flourished in the northwestern parts of South Asia
between 3300 BCE and 1300 BCE, with its mature period from 2600 BCE to 1900 BCE.
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Dholavira was one of the largest and most prominent cities of the Indus Valley
Civilization. It is particularly famous for:

e Its unique city planning, divided into distinct parts (citadel, middle town, lower
town).

e Sophisticated water management systems, including reservoirs and dams.

e Large inscriptions, possibly the longest of the Indus script discovered so far.

These characteristics are hallmarks of the urban centers of the Indus Valley
Civilization, such as Mohenjo-daro and Harappa.

Why Other Options Are Incorrect

Let's briefly look at the other periods mentioned in the options to understand why
they are not associated with Dholavira:

e Gupta period: The Gupta Empire existed from roughly the 4th century CE to the
6th century CE. This is much later than the period when Dholavira was
inhabited.

e Magadha period: The rise of Magadha as a major kingdom occurred around
the 6th century BCE, leading to empires like the Mauryan Empire. This period
also post-dates the decline of the Indus Valley Civilization by over a thousand
years.

e Chalukya period: The Chalukya dynasty ruled parts of southern and central
India primarily between the 6th and 12th centuries CE. This period is significantly
later than the Indus Valley Civilization.

Based on archaeological evidence, Dholavira belongs firmly to the Indus Valley
Civilization period.

Conclusion on Dholavira's Period

The archaeological findings at Dholavira, including its layout, artifacts, and dating,
conclusively link it to the Indus Valley Civilization.

The correct answer is the option that states Dholavira is associated with the Indus
Valley Civilization.
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Archaeological Site Associated Period

Dholavira Indus Valley Civilization

Revision Table: Ancient Indian Periods

. R Approximate o
Period/Civilization . Key Characteristics
Timeframe
Indus Valle Urban planning, writing system,
s ey c. 3300-1300 BCE np J gsy
Civilization sanitation, trade
Magadha Period c. 6th century BCE Formation of large kingdoms, rise of
(Rise) onwards Buddhism/Jainism

c. 4th—-6th centuries | "Golden Age” of Indian art, science,

Gupta Period )
CE and literature

c. 6th—12th centuries | Temple architecture, regional

Chalukya Period . .
CE kingdoms in Deccan

Additional Information on Dholavira

Dholavira is a UNESCO World Heritage Site. Its discovery and excavation have been
crucial in understanding the vast geographical spread and the diverse features of
the Indus Valley Civilization across different regions. The site shows multiple stages
of occupation, indicating its long history within the civilization's timeline.

22. Answer:c

Explanation:

Finding the Annual Simple Interest Rate
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This question asks us to calculate the annual rate of simple interest given the
principal amount, the time period, and the simple interest earned.

Understanding the Given Information

We are provided with the following values:

e Principal (P) = Rs. 7800
e Time (T) = 2 years 8 months
e Simple Interest (SI) = Rs. 1976

Converting Time Period to Years

The time period is given in years and months. We need to convert the entire time
period into years to use it in the simple interest formula. There are 12 months in a
year.

8 months can be converted to years by dividing by 12:
8 months = 1% years = % years

Now, add this fraction to the full years:

Total Time (T) = 2 years + 2 years = 2 + 2 years

To add these, find a common denominator:

2+3=3%+

wlno

wlo

2 _6+2 _ 8
+ § = 3~ = 3 years

So, the time period T = § years.

Simple Interest Formula

The formula for calculating simple interest is:

_ PxRxT
SI = 100

Where:

e S| = Simple Interest
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e P = Principal Amount
e R = Annual Rate of Interest (in percentoge)
e T =Time Period (in years)

Calculating the Annual Rate of Interest (R)

We need to find R. We can rearrange the formula to solve for R:

_ SIx100
R = PxT

Now, substitute the given values into the rearranged formula:

_ 1976x100
R = 7800 &

Let's simplify the denominator first:
7800 x § = 08

We can divide 7800 by 3:

B0 = 2600

So, the denominator is 2600 x 8.
2600 x 8 = 20800

Now substitute this back into the formula for R:

__1976x100
R = 20800

Simplify by cancelling out the zeros:

_ 1976x1
R = 208

__ 1976
R = 208

Perform the division:
1976 = 208

Let's estimate: 208 x 10 = 2080. So, the answer should be less than 10.
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208 x 9 = 1872

The remainder is 1976 — 1872 = 104.

Now, consider the decimal part. 104 is exactly half of 208.

208 x 0.5 =104

So, 1976 =+ 208 = 9 + 0.5 = 9.5.

Thus, the annual rate of interest R = 9.5%.

Conclusion

The calculated annual rate of simple interest is 9.5%.
Given Information Value
Principal (P) Rs. 7800

Simple Interest (SI) | Rs. 1976

Time (T) 2 years 8 months (§ years)

Calculation Step Details

Time Conversion 2 years 8 months = 2 + 2 years = 2 + 2 years = § years

Formula Used R = 310
xT
g i __ 1976x100
Substitution R = 053
H _ 197600 __ 197600 __ 1976 __
Calculation R = Z500x3 = 20800 = 208 = 99

Result Annual Rate of Interest = 9.5%

Revision Table: Simple Interest Concepts
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Term Definition Formula
o The initial amount of money borrowed or
Principal (P) |, -
invested.
Simple Interest calculated only on the principal

_ PxRxT
SI 100

Interest (SI) | amount.

Annual Rate | The percentage of the principal charged

R — S8Ix100
(R) as interest per year. T
Time () The duration for which the money is - (Ensure consistent
borrowed or invested, usually in years. units, e.g., years)
The total money after adding interest to
Amount (A) A—P4SI

the principal.

Additional Information: Simple Interest Calculations

Simple interest is one of the most basic concepts in finance. It is used for short-term
loans and simple investments. Unlike compound interest, simple interest does not
involve interest being earned on previously accumulated interest. This makes
simple interest calculations relatively straightforward.

Key things to remember for simple interest problems:

e Always ensure the time period (T) is in the same units as the rate (R) is annual.
If R is annual, T must be in years.

¢ |f time is given in months, convert it to years by dividing the number of months
by 12.

e |f time is given in days, convert it to years by dividing the number of days by
365 (for ordinary simple interest) or 366 (for leap years), although typically 365
is used unless specified otherwise.

e The simple interest rate is almost always given as an annual rate.
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Mastering the simple interest formula and its rearrangements is crucial for solving
various problems related to principal, rate, time, and interest amount.

23. Answer: b

Explanation:

Given,

A. otro = Root

B. ealf = Leaf

C. ntpal = Plant

D. orefwl = Flower

All except 'ntpal that is plant are parts of a plant.

Hence, the correct answer is C.

24. Answer: b

Explanation:

Understanding the Pressure Cooker Profit and Loss
Scenario

This problem involves calculating the overall profit or loss percentage when two
items are sold at the same selling price, but one incurs a profit and the other a loss.
Megamart sells two pressure cookers, each at Rs. 900. One is sold at a 30% profit,
and the other at a 30% loss. We need to find the overall percentage of profit or loss
for Megamairt.
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Calculating Cost Prices for Each Pressure Cooker

To find the overall profit or loss, we first need to determine the cost price (CP) of
each pressure cooker. The selling price (SP) for both is given as Rs. 900.

Pressure Cooker 1 (Sold at 30% Profit)

Let the cost price of the first pressure cooker be CP,. The selling price is Rs. 900, and
there is a 30% profit.

The formula relating SP, CP, and profit percentage is:
Profit %

SP = CP x (1+ i)

Substituting the given values:

900 = CP; x (1+ )

(

900 = CP; x (100£30)
(
(

Now, solve for CP;:

CP, = 900 x (1) = %00 Rg,

Pressure Cooker 2 (Sold at 30% Loss)

Let the cost price of the second pressure cooker be CP,. The selling price is Rs. 900,
and there is a 30% loss.

The formula relating SP, CP, and loss percentage is:

_ Loss %

Substituting the given values:

900 = CP, x (1 — 22)
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900 = CP, x (100-20)

900 = CP; x (2)

900 = CP; x (%)
Now, solve for CPs:
CPy = 900 x (1) = %% Rs,

Calculating Total Cost Price and Total Selling Price

Next, we calculate the total cost price and total selling price for both pressure
cookers.

Total Cost Price = CP; + CP»
Total Cost Price = % + &700

To add these fractions, find a common denominator, which is 13 x 7 = 91.

i = 9000x7 9000x13
Total Cost Price = 355 + 555

Total Cost Price = 83900 4 117000

Total Cost Price = 9300017000 — 180000 Rg,

Total Selling Price = SP of cooker 1 + SP of cooker 2

Total Selling Price = 900 + 900 = 1800 Rs.

Determining Overall Profit or Loss

Now, compare the Total Cost Price and Total Selling Price to determine if there was
an overall profit or loss for Megamart.

Total Cost Price = _188200

To compare easily, let's find an approximate value for the Total CP or express Total
SP with the same denominator:
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— _ 91 __ 1800x91 __ 163800
Total SP = 1800 = 1800 x & = 180091 _ 163800 Rg

Comparing the total cost price (18%%) and the total selling price (18520 ), we see that
the Total CP is greater than the Total SP.

Since Total CP > Total SP, Megamart incurred an overall loss.

Calculating the Overall Loss Percentage

The total loss is the difference between the Total Cost Price and the Total Selling
Price:

Total Loss = Total CP - Total SP

Total Loss = 183000 _ 1800

180000—(1800x91)

Total Loss = oT

— 180000-163800 __ 16200
Total Loss = o1 = %% Rs.

The overall loss percentage is calculated using the formula:

Loss \% =

Total Loss
Total CP ) x 100

91

Loss \% =

1 oi55) % 100

(

Loss \% = (%ﬁr) x 100
( 180000
(

Loss \% =

11860200000) x 100
Loss \% = (%) x 100
Loss \% = 12 =9

The overall loss percentage is 9%.

Alternative Method for Same SP, Same Profit/Loss %

There is a shortcut formula applicable when two items are sold at the same selling
price, one at % profit and the other at % loss. In such cases, there is always a loss,
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and the loss percentage is given by:

2

Loss \% = (&) %

In this problem, z = 30%.
Loss \% = (22)" %

Loss \% = (3)*%

Loss \% = 9%

This confirms the result calculated using the detailed method.

Conclusion on Megamart's Profit/Loss

Megamart incurred an overall loss of approximately 9% on the sale of the two
pressure cookers. This result matches Option C.

Item Selling Price (SP) ' Profit/Loss % Cost Price (CP)
Pressure Cooker1 | Rs. 900 +30% Profit % Rs.
Pressure Cooker 2 | Rs. 900 -30% Loss 200 Rs.

Total Rs. 1800 - 183900 Rs.

Overall Loss = 1820 Rs,

Overall Loss \% = 9%.

Revision Table: Profit and Loss Concepts

Here are some key terms related to profit and loss calculations:

e Cost Price (CP): The price at which an article is purchased.
e Selling Price (SP): The price at which an article is sold.

e Profit: When SP > CP. Profit = SP - CP.

e Loss: When CP > SP. Loss = CP - SP.

* Profit Percentage: (252) x 100%.
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e Loss Percentage: (X&) x 100%.

Additional Information: Special Cases in Profit and Loss

This problem illustrates a common scenario in profit and loss calculations where a
specific formula can be applied. It's important to recognize when this formula is
valid:

e The selling price of two items must be the same.

e The profit percentage on one item must be numerically equal to the loss
percentage on the other item (e.g., 30% profit and 30% loss).

¢ In such cases, there is always an overall loss.

e The overall loss percentage is calculated as (z/10)?%, where =z is the commmon
profit/loss percentage rate.

Using specific values, we calculated the cost price of each pressure cooker sold by
Megamart, summed them to find the total cost price, compared it to the total selling
price (Rs.1800), found the total loss, and finally calculated the overall loss
percentage for Megamart, which was 9%.

25. Answer: c

Explanation:

Understanding the Time and Work Problem

This question involves the concept of time and work, where the wages received are
proportional to the amount of work done by each person. We are given the time
taken by individuals Anil and Binu to complete a piece of work, and the time taken
by Anil, Binu, and Chitra together to complete the same work. We need to find the
difference in wages between Anil and Chitra based on the total amount paid for the
work.

Calculating Individual Work Rates
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First, let's determine the work rate of each person. The work rate is the amount of
work done per unit of time (in this case, per day).

e Anil can do the work in 6 days. So, Anil's work rate is ; of the work per day.
e Binu can do the work in 8 days. So, Binu's work rate is § of the work per day.

Anil, Binu, and Chitra together completed the work in 3 days. Their combined work
rate is:

e Combined work rate (Anil + Binu + Chitra) is 1 of the work per day.

Finding Chitra’'s Work Rate

To find Chitra's work rate, we can subtract the combined work rate of Anil and Binu
from the combined work rate of all three:

Combined rate of Anil and Binu = Anil's rate + Binu's rate

Combined rate of Anil and Binu = % + 1

To add these fractions, we find a common denominator, which is 24.
Combined rate of Anil and Binu = 3 + & = £ of the work per day.

Now, Chitra's work rate = (Anil + Binu + Chitra)'s rate - (Anil + Binu)'s rate

Chitra's work rate =

1_
3 24
Again, we find a common denominator, which is 24.

Chitra's work rate = & — & = 5; of the work per day.

Determining Work Done in 3 Days

Since they completed the work together in 3 days, the amount of work done by each
person in these 3 days is their daily rate multiplied by 3.

e Work done by Anil in 3 days = Anil's rate x 3days = ¢ x 3 =3 = 1 of the total
work.
e Work done by Binu in 3 days = Binu's rate x 3 days = § x 3 = 2 of the total work.
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e Work done by Chitra in 3 days = Chitra's rate x 3days = 5; x3 =2 = { of the

total work.

Let's verify that the total work done is1(or100%): 1 + 2+ 1 =4 4+ 341 -8 1 This
confirms our work calculations.

Calculating Wage Distribution

The total amount paid for the work is Rs. 240. This amount is distributed among Anil,
Binu, and Chitra in proportion to the amount of work each person did.

The ratio of work done by Anil : Binu : Chitrais § : 2 : 1.

To simplify the ratio, we can multiply by the least common muiltiple of the
denominators (2, 8, 8), which is 8.

Simplified ratio: (3 x 8): (£ x 8): (3 x8) =4:3:1.
The total ratio partsare 4 +3+1 = 8.
The share of wages for each person is calculated as:

e Anil's share = (Anil's ratio part [ Total ratio parts) x Total wages = £ x 240 = & x
240 = 120 Rupees.

e Binu's share = (Binu's ratio part / Total ratio parts) x Total wages =  x 240 =
3 x 30 = 90 Rupees.

e Chitra's share = (Chitra's ratio part | Total ratio ports) x Total wages = % X
240 = 30 Rupees.

Let's check if the total wages add up: 120 + 90 + 30 = 240. This matches the total
amount paid.

Finding the Difference in Wages

The question asks for how much more money is paid to Anil than Chitra.
Difference = Anil's share - Chitra’s share

Difference = 120 — 30 = 90 Rupees.
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The difference in wages between Anil and Chitra is Rs. 90.

Days to Daily Work Ratio of Share of
. i
Person Complete Work | Donein 3 Work Wages (Rs.
Alone Rate Days 240 total)
Anil 6 3 §xX3=3 |3 3 % 240 =120
Binu 8 3 ix3=3% |3 2 % 240 = 90
Anil, Binu, Chitra 3 . B B B
(Together) s
Chitra - M = x3=3 | 3 3 X 240 = 30

Difference between Anil's and Chitra’'s wage = 120 — 30 = 90 Rupees.

Conclusion

Based on the calculations, Anil is paid Rs. 120 and Chitra is paid Rs. 30. The difference
is Rs. 90.

Revision Table: Time and Work Wages
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Concept

Work Rate

Combined
Work Rate

Work Done

Wage
Distribution

Calculating
Share

Explanation

Amount of work done per unit of
time. If work is done in 'n’ days,
rate is 1/n per day.

Sum of individual work rates
when working together.

Work Rate x Time worked.

Wages are distributed in the ratio

of work done by each person.

(Individual Work Share [ Total
Work Share) x Total Wages.

Application in Problem

Anil's rate = 1/6, Binu's rate =
1/8, Combined rate (A+B+C) =
1/3.

A+Brate=1/6+1/8=7/24.C
rate = 1/3 — 7/24 = 1/24.

Anil's work (3 days) = 1/6 x
3 = 1/2. Chitra's work (3 days)
=1/24 x 3 =1/8.

Ratio A:B:C work = 1/2:3/8:
1/8=4:3:1.Wages
distributed in 4:3:1 ratio.

Anil's share = (1/2) x 240 = 120.
Chitra’s share = (1/8) x 240 =
30.

Additional Information: Proportionality in Work and

Wages

In time and work problems where a total wage is paid for completing a task, the
wage received by each individual is directly proportional to the amount of work they
have completed. If multiple people work together for the same duration, the wages
can be distributed in the ratio of their daily work rates.

If they work for different durations, the wages are distributed in the ratio of (work
rate x time worked) for each person. In this problem, Anil, Binu, and Chitra all

worked for 3 days, so the ratio of work done is the same as the ratio of their daily
rates multiplied by 3 (which is equivalent to just the ratio of their rates 1/6 : 1/8 : 1/24,
simplifiedto 4:3:1).

Understanding this proportionality is key to solving problems involving wage
distribution in time and work scenarios.
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26. Answer: c

Explanation:

Understanding Algorithm Representation: The Power of
Flow Charts

When we design a solution to a problem that a computer can understand and
execute, we create an algorithm. An algorithm is a step-by-step procedure or
formula for solving a problem. To better visualize and understand this procedure
before writing actual code, we use different tools. The question asks for a graphical
representation of an algorithm.

What is a Graphical Representation of an Algorithm?

A graphical representation uses symbols, shapes, and lines to depict the sequence
of operations, decisions, and processes involved in an algorithm. This visual format
makes the algorithm easier to understand, design, and debug compared to purely
text-based descriptions.

Analyzing the Options for Algorithm Representation

e A. Programming: Programming involves writing instructions in a specific
programming language that a computer can execute. While it implements an
algorithm, programming code itself is typically text-based, not a graphical
representation of the algorithm's logic.

¢ B. Software: Software is a collection of programs and data. It is the final product
that runs on a computer to perform tasks based on algorithms. Software is not
a representation of the algorithm's steps; rather, it *is* the implementation of
one or more algorithms.

e C.Flow Chart: A flow chart is a diagram that represents a workflow or process.
It uses different standard symbols to depict the start/end of a process,
operations, decision points, inputs/outputs, and arrows to show the flow of
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control. This is a widely recognized graphical method for designing and
documenting algorithms.

e D. Pseudocode: Pseudocode is a plain language description of the steps in an
algorithm. It is not written in a specific programming language but is
structured like code. It's a textual way to represent an algorithm, easier to read
than programming code but not graphical.

Why Flow Chart is the Graphical Method for Algorithms

Based on the analysis, the Flow Chart is the only option that provides a visual,
graphical representation of an algorithm'’s logic and sequence of steps. The use of
shapes and connecting lines makes the flow and structure of the algorithm clear at
a glance.

Therefore, a Flow Chart is a graphical representation of the algorithm.

Revision Table: Methods to Represent Algorithms

Method Type of Representation Description
) Uses symbols and arrows to show
Flow Chart Graphical
steps and flow.
Textual (structured Plain language description of
Pseudocode ) ( ) guag P
English/code-like) steps, structured.

Programming Instructions written in a specific

Textual (formal language) _
Code programming language.

Additional Information on Algorithm Representation

Understanding different ways to represent algorithms is crucial for computer
science students and programmers. Each method serves a different purpose:

e Flow Charts are great for visualizing the flow of control and logic, especially for
simpler algorithms or explaining concepts visually.
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e Pseudocode is useful for outlining the algorithm's steps in detail before coding,
bridging the gap between natural language understanding and formal
programming syntax.

e Programming Code is the final form that can be executed by a computer.

Choosing the right representation depends on the task, audience, and complexity of
the algorithm.

27. Answer: b

Explanation:

The correct answer is Prem Khandu Thungan.

Key Points

e Prem Khandu Thungan was sworn in as the 9th Chief Minister of Arunachal
Pradesh.

¢ Shri Pema Khandu has been sworn-in as the Chief Minister of Arunachal
Pradesh in a magnificent function at the Dorjee Khandu Convention Centre,
Iltanagar on 29th May 2019.

e P K Thungan is the Arunachal’s first Chief Minister in 1978 at the age of 29.
Gegong Apang became CM of the State in 1980 at the age of 31.

e Hence, option 2 is correct.
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Additional Information
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e Pema Khandu (born 21 August 1979) is an Indian politician and the Chief
Minister of Arunachal Pradesh.

¢ Since assuming the office of chief minister in July 2016, he and his government
have twice changed their party affiliation; in September from the Indian
National Congress to the Peoples Party of Arunachal, and then in December
2016 to the Bharatiya Janata Party.

e Previously he had served as Minister of Tourism, Urban Development, and
Water Resources in Nabam Tuki's government.

28. Answer: b

Explanation:

Understanding Trigonometric Relations when A+B=90°

The question asks for the correct relationship between trigonometric functions of
angles A and B, given that the sum of angles A and B is 90 degrees. This condition,
A + B =90°, indicates that A and B are complementary angles. Complementary
angles are two angles that add up to 90 degrees.

Key Concept: Complementary Angle Identities in Trigonometry

Trigonometry has special identities for complementary angles. These identities
show how the trigonometric functions of one acute angle in a right-angled triangle
relate to the functions of the other acute angle. The key identities involving sine and
cosine are:

e sinf = cos(90° — 0)
® cosf =sin(90° — 0)
e tanf = cot(90° — 6)
e cotf = tan(90° — 0)
® secf = csc(90° — )
e csc = sec(90° —6)
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In this question, we are given A + B = 90°. We can express one angle in terms of the
other. Let's express angle B in terms of angle A:

From A+ B =90°, we get B = 90° — A.

Finding the Relation Between sin A and cos B

We need to find the correct statement among the given options relating sin A and
cos B. Let's use the complementary angle identity for cosine: cos 8 = sin(90° — 6).

Using this identity with 6 = A, we have:

cos A = sin(90° — A)

Alternatively, let's consider cos B. Since B = 90° — A, we can substitute this into cos B:
cos B = cos(90° — A)

Now, using the identity cos(90° — 6) = siné with 6 = A, we get:

cos(90° — A) =sin A

Combining the steps, we have cos B = cos(90° — A) = sin A.

So, the correct relationship is sin A = cos B.

Analyzing the Given Options

Let's examine each option based on the derived relationship sin A = cos B when A +
B =90°:

e A sin A = cos B: This matches our derived relationship.

e B.sin A+ cos B = 0: Since sin A = cos B, this would mean sin A +sin A = 0, or
2sin A = 0, which implies sin A = 0. This happens only if A = 0° (or 180°, etc.). If
A =0° then B = 90°. In this case, sin0° = 0 and cos 90° = 0. sin A = cos B holds (
0 = 0). However, the statement sin A + cos B = 0 would mean 0 + 0 = 0, which is
true for A =0, B = 90. But is this relation always true for *all* A+B=90? No. For
example, if A =30°, B =60° sin30° =1/2, cos60° =1/2.sinA+cosB=1/2+1/2=
1 # 0. So, this option is not generally correct.
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e C.sinA-cos B = 1:Since sin A = cos B, this would mean sin A-sinA4 =1,0r 0 =1,
which is false. This option is incorrect.

e D. sin A-cos B = 2: Since sin A = cos B, this would mean sin A-sin A =2, 0r 0 = 2,
which is false. This option is incorrect.

Based on the analysis, only option A is correct for all angles A and B such that A +
B =90° (assuming A and B are angles for which the trigonometric functions are
defined, typically acute angles in this context).

Step-by-Step Derivation
Here is a summary of the steps to arrive at the correct relationship:

1. Start with the given condition: A + B = 90°.

2. Rearrange the condition to express B in terms of A: B = 90° — A.

3. Consider the expression cos B. Substitute the value of B: cos B = cos(90° — A).
4. Apply the complementary angle identity: cos(90° — ) = sin6.

5. Using 6 = A, we get cos(90° — A) = sin A.

6. Therefore, cos B = sin A.

This shows that sin A = cos B is the correct relationship when A + B = 90°.

Revision Table: Complementary Angles

Angle Complementary Angle (90° — Angle)  Trigonometric Relation

0 90° — 6 sin @ = cos(90° — 6)
A 90° — A sin A = cos(90° — A)
B 90° — B cos B = sin(90° — B)

Additional Information: Trigonometry and Right Triangles

The concept of complementary angle identities is closely related to right-angled
triangles. In a right-angled triangle, the two acute angles are always
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complementary (they add up to 90°) because the sum of all angles in a triangle is
180°, and one angle is 90°.

Let's consider a right-angled triangle with acute angles A and B, where the third
angle is 90°. Let the sides opposite to angles A, B, and the right angle be a, b, and c
(hypotenuse) respectively.

e sin A = Opposite side/Hypotenuse = a/c
e cos A = Adjacent side/Hypotenuse = b/c
e sin B = Opposite side/Hypotenuse = b/c
e cos B = Adjacent side/Hypotenuse = a/c

Since A and B are the acute angles in a right triangle, A + B = 90°. From the
definitions above, we can see that sin A = a/c and cos B = a/c. Therefore, sin A = cos B.
Similarly, cos A = b/c and sin B = b/c, showing cos A = sin B. This confirms the

complementary angle identities using the basic definitions of trigonometric ratios in
a right triangle.

29. Answer:d

Explanation:

Solving Algebraic Expressions: Finding the Value

The problem asks us to find the value of the expression

given that
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and

using the given information.

Calculating the Value of x2 + 1/x2

We are given the equation

.To find

, We can square both sides of this equation.
1 2 2
)2 =3
(+2)
Using the algebraic identity
(a+b)% = a® + 2ab + b?

, where

and

, we expand the left side:
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Now, we isolate

(@* + —)
9 1
T+ —==9-2
$2
z® + % =7
XL
So, the value of
1
2
(z +ﬁ)
is
7

Calculating the Value of x® + 1/x?
To find

1
(11:3 “n E)

, We can cube both sides of the original equation

1y _g

€T

(z +

13 3
— :3
(z+-)

Using the algebraic identity

(a+b)* =a® +b* + 3ab(a + b)
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, Where
a =
and
=1
T
, we expand the left side:
€T T T
1 1
z® + — +3(z+=)=27
T i
Now, we substitute the given value
1
(z+-)=3

into the equation:

Isolating
1
(z* + g)
3 1
'+ = =27-9
xZr
1
xXr
So, the value of
1
(z° + 5)
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18

Finding the Ratio (@ + 1/x2) + (x2 + 1/x?)

Now that we have the values for

(z° + 5)
and
1
($2 + ﬁ)
, we can find their ratio:
1 $3 + 13
33 g 2 x
( £L‘3 ( 2172 2 + :n%
Substitute the calculated values:
18
7
Final Answer
The value of
1 1
3, SN .2,
(z +$3) = (z +a:2)
is
18/7

Revision Table: Key Algebraic Identities
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Identity Formula
Square of a sum (a+b)? = a® + 2ab + b*
Square of a difference (a—b)*=a®—2ab+b?
Difference of squares a*—b*=(a—0b)(a+b)
Cube of a sum (a+b)* =a®+b* + 3ab(a + b)

Cube of a difference | (a —b)’ = a® — b° — 3ab(a — b)
Sum of cubes a® +b° = (a+b)(a® — ab + b%)
Difference of cubes a® — b’ = (a — b)(a® + ab + b*)

Additional Information: Solving Expressions with
Reciprocals

Problems involving expressions like

e+ -)

are common in algebra. The key is often to use algebraic identities to relate powers
of

(z+ 1)

x
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to powers of

xn
e Squaring
1
(z+ E)
always gives a term
1
(z® + ;)
plus a constant (which is 2).
e Cubing
1
(z+ 5)
always gives a term
1
3
(z° + ;)
plus a multiple of the original term
1
(z+—)

or
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iteratively. For example, to find

, You can square the expression for

e Understanding and memorizing the basic algebraic identities is crucial for
quickly solving these types of problems.

30. Answer: c

Explanation:

Understanding Liquid Paper

The question asks for the correct definition of “liquid paper’. Let's examine the
options provided to determine what liquid paper is.

Liquid paper, also known by brand names like Wite-Out or Tipp-Ex, is a common
stationery item used for correcting mistakes on paper.

Analyzing the Options for Liquid Paper

e Option A: Paper that does not get wet - This describes waterproof paper, which
is a different type of material and not what liquid paper is. Liquid paper is a
fluid applied to paper.

e Option B: Paper that turns into liquid - This option is incorrect. Paper itself does
not turn into liquid. Liquid paper is a substance applied *onto* paper.

e Option C: Quick drying paper colored fluid that is applied to correct the printed
material. - This definition accurately describes liquid paper. It is a fluid (often
white or paper-colored) that dries quickly and is used to cover up errors in text
or drawings so that corrections can be made.
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¢ Option D: Paper that never dries - This is incorrect. Liquid paper is designed to
dry quickly after application so that the user can write over the corrected area.

Based on the analysis, Option C provides the correct description of liquid paper.
Definition of Liquid Paper

Liquid paper is essentially a type of opaque fluid, typically white or a color matching
the paper, that is used to correct mistakes on printed or written documents. It is
applied over the error, dries quickly, and then the correct information can be written
over the dried correction fluid.

How Liquid Paper Works for Correcting Printed Material

When you make a mistake while writing or typing, you can apply a small amount of
liquid paper over the error. The fluid contains pigments that cover the original mark
and a solvent that helps it dry rapidly. Once it's dry, the surface is ready for you to
write or type over it, effectively erasing the mistake visually.

Why Other Options Are Incorrect Definitions

Option Reason for being incorrect

A. Paper that does not get . . .
Describes waterproof paper, not a correction fluid.

wet
B. Paper that turns into Paper is a solid material and does not liquefy in this
liquid context.

D. Paper that never dries Liquid paper is specifically formulated to dry quickly.

Conclusion on Liquid Paper Definition

The most accurate description of liquid paper among the given options is a quick-
drying fluid used for correcting errors on printed material. Therefore, Option C is the
correct answer.
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Revision Table: Understanding Liquid Paper

Term Description Purpose
Liquid Quick-drying, opaque fluid Covering errors on paper to allow
Paper (usually white) corrections
. . Brushed or dabbed onto the Creates a clean, writable surface
Application .
mistake over the error

Additional Information about Liquid Paper

Liquid paper contains solvents that can have a strong odor. Modern formulations
often use water-based solvents to reduce fumes. While widely used in the past, the
advent of word processors and digital documents has reduced its necessity, though
it remains a useful tool for handwritten documents and certain printed materials.

31. Answer: d

Explanation:

Solving the Gram Grain Pound Analogy

The question asks us to find a word that shares the same relationship with '‘Pound’ as
‘Grain’ shares with ‘Gram'. This is a classic verbal analogy question where we need to
identify the connection between the first pair of words and apply that same
connection to the second word to find its partner.

Analyzing the First Pair: Gram and Grain

Let's look at the relationship between '‘Gram’ and 'Grain..
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e Gram: A gram is a unit of mass in the metric system. It is a very small unit, often
used for measuring light objects or ingredients.

e Grain: A grain is also a unit of mass. It is a much older unit, historically based on
the weight of a single seed of a cereal grain. It is a very small unit, even smaller
than a gram (1 gram is approximately 15.432 grains).

Both Gram and Grain are units used to measure weight or mass. The relationship
here is that both are specific examples of units belonging to the concept of 'Weight..

Applying the Relationship to Pound

Now let's consider the word 'Pound..

e Pound: A pound is a unit of mass used in the imperial and US customary
systems of measurement. It is a larger unit compared to grams or grains (]
pound is approximately 453.592 grams).

Just like Gram and Grain, Pound is also a unit used to measure weight or mass.

Evaluating the Options

We are looking for a word that relates to ‘Pound’ in the same way that ‘Grain’ relates
to 'Gram'. The identified relationship is that both ‘Gram’ and 'Grain’ are units of
‘Weight'. 'Pound' is also a unit of 'Weight'. So, the missing word should represent the
concept that Pound measures.

Let's examine the given alternatives:

e A.Cereals: Cereals are types of plants like wheat, rice, etc., or their seeds (which
are also called grains). While 'Grain' is related to ‘Cereals’, 'Pound' is a unit of
measurement, not a type of cereal.

e B. Weight: Pound is a unit of weight. This fits the relationship perfectly. Gram and
Grain are units of Weight, and Pound is a unit of Weight. The analogy is based
on the type of measurement unit.

e C. Height: Height is a measure of vertical distance. Pound is a unit of mass or
weight, not height.
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e D. Commodities: Commodities are raw materials or primary goods like grains,
metals, etc., that can be traded. While items measured in pounds (like coffee,
meat) can be commodities, 'Pound' itself is a unit of measurement, not a
commodity.

Based on the analysis, the word 'Weight' shares the most analogous relationship with
'Pound’, similar to how ‘Grain’ relates to 'Gram’. Gram and Grain are both units of
weight, and Pound is also a unit of weight. The analogy highlights the concept that
these units measure.

First Pair Relationship Second Pair Missing Word

Gram : Grain | Both are units of Weight | Pound :

Therefore, the word that completes the analogy ‘Pound: ______ "is 'Weight'.
Revision Table: Gram Grain Pound Analogy
Term Type Relationship in Analogy
Gram | Metric unit of mass/weight Unit of Weight
Grain | Historical unit of mass/weight Unit of Weight

Imperial/US customary unit of

Pound ]
mass/weight

Unit of Weight

The type of measurement for Gram,

Weight | Concept of heaviness/mass
g P / Grain, and Pound

Additional Information on Units of Measurement

Understanding different units of measurement is crucial for solving analogies like
this. Measurements allow us to quantify aspects of the physical world.

GETITON

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

J Moss/Weight: These measure the amount of matter in an object (mass) or the
force of gravity on that object (weight). Common units include grams,
kilograms, ounces, pounds, tons, and grains. The relationship between mass
and weight depends on gravity, but in everyday language, they are often used
interchangeably, especially when comparing objects in the same gravitational
field (like on Earth's surface).

e Length/Distance: These measure how long something is or the distance
between two points. Common units include millimeters, centimeters, meters,
kilometers, inches, feet, yards, and miles.

e Volume: This measures the amount of space a substance occupies. Common
units include milliliters, liters, cubic meters, fluid ounces, cups, pints, quarts, and
gallons.

e Time: This measures duration. Common units include seconds, minutes, hours,
days, weeks, months, and years.

Analogy questions often test your knowledge of categories, functions, synonyms,
antonyms, parts-to-whole relationships, and units of measurement as seen in this
Gram Grain Pound analogy example. Identifying the precise relationship in the first
pair is key to finding the correct word for the second pair.

32. Answer: b

Explanation:

Given:

Number - (3451)°! x (531)43

Calculation:

As you can see, the unit digits of both numbers are 1.
Moreover, any power of 1 will be 1.

Therefore, the unit digit of the product is 1.
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- The unit digitis 1.

33. Answer:d

Explanation:

Finding Temple Height Using Angles of Depression

This problem involves using trigonometry to find the height of a temple based on
the angles of depression observed from its top towards the top and bottom of
another temple across a river. Let's break down the problem and solve it step-by-
step.

Understanding the Setup

Imagine two temples, let's call them Temple 1 and Temple 2, standing on opposite
banks of a river. We are given the height of Temple 2 and the angles of depression
from the top of Temple 1 to both the top and bottom of Temple 2.

e Let H be the height of the first temple (Temple 1).
e Let h be the height of the second temple (Temple 2), which is given as 36 m.
e Let w be the width of the river separating the two temples.

The angle of depression is the angle between the horizontal line of sight and the line
of sight downwards to an object. The angle of depression from the top of Temple 1to
the top of Temple 2 is 30°, and to the bottom of Temple 2 is 60°. Importantly, the
angle of depression from point A to point B is equal to the angle of elevation from
point B to point A. So, the angle of elevation from the top of Temple 2 to the top of
Temple 1is 30°, and the angle of elevation from the bottom of Temple 2 to the top of
Temple 1is 60°.

Forming Right Triangles

We can form two right triangles using the information given:
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1. A triangle formed by the horizontal line from the top of Temple 1, the line of
sight to the top of Temple 2, and the vertical distance between the tops of the
two temples. The vertical side of this triangle is H — h, and the horizontal side is
the width of the river w. The angle opposite the vertical side is the angle of
elevation from the top of Temple 2 to the top of Temple 1, which is 30°.

2. A triangle formed by the horizontal line from the top of Temple 1, the line of
sight to the bottom of Temple 2, and the full height of Temple 1. The vertical side
of this triangle is H, and the horizontal side is the width of the river w. The angle
opposite the vertical side is the angle of elevation from the bottom of Temple 2
to the top of Temple 1, which is 60°.

Applying Trigonometry (Tangent Function)

We can use the tangent function (tan) because it relates the opposite side (vertical
height difference) to the adjacent side (horizontal distance or river width) in a right
triangle.

From the first triangle (angle 30°):

o) __ Oppositeside = H—h
tan(30 ) " Adjacent side —  w

We know h = 36 m and tan(30°) = % So, the equation becomes:

Rearranging to solve for w:
w = +/3(H — 36) (Equation 1)
From the second triangle (angle 60°):

o\ _ Oppositeside _ H
tan(ﬁo ) ~ Adjacent side = w

We know tan(60°) = v/3. So, the equation becomes:

V3=

g |

Rearranging to solve for w:
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w = £ (Equation 2)
Solving for the Height of the First Temple

Now we have two expressions for w. We can set them equal to each other to find H:
V3(H - 36) = &
Multiply both sides by v/3 to eliminate the fraction:
V3 x V3(H —36) = H

3(H—36)=H

Distribute the 3:

3H —108 = H

Subtract H from both sides:

3H - H —-108=0

2H — 108 =0

Add 108 to both sides:

2H =108

Divide by 2:

=g

H =54

The height of the first temple is 54 meters.

Summary of Calculation
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Description Formula Value
Height of second temple (&) Given 36'm
Angle of depression to top of second temple Given 30°
Angle of depression to bottom of second temple | Given 60°
Equation 1 (from 30°) w = V3(H — 36)
Equation 2 (from 60°) w= 1
Equating w V3(H - 36) = &
Solving for H H =154 54 m

The height of the first temple is 54 m.

Revision Table: Temple Height Calculation
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Concept Description Relevance to Problem

Given angles (30°, 60°)
from the top of the first
temple.

Angle of Angle between horizontal line of
Depression sight and downward line of sight.

Angle between horizontal line of
sight and upward line of sight. Equal
to angle of depression from the

Used to form right

Angle of Elevation triangles with angles

) inside.
other point.
Used to set up
Trigonometric Relates sides of a right triangle to its | equations relating
Ratios (Tangent) | angles (tan(6) = gEE=e ). temple heights, river

width, and angles.

Used to find the
unknown height H by
eliminating the
unknown width w.

Finding values for variables that
satisfy multiple equations
simultaneously.

Solving System of
Equations

Additional Information: Angles and Heights

Problems involving angles of elevation or depression are commmon applications of
trigonometry, specifically dealing with right triangles. Here are some key points:

¢ Line of Sight: This is the imaginary line drawn from the eye of an observer to the
object being viewed.

e Horizontal Level: A horizontal line is parallel to the ground (assuming the
ground is flat). Angles of elevation and depression are measured from this line.

¢ Right Triangles: In most height and distance problems, you can identify or
construct one or more right triangles. The sides of these triangles often
represent the heights, distances, or lengths of lines of sight.

e SOH CAH TOA: This mnemonic helps remember the basic trigonometric ratios
for right triangles:

o Sine: sin(f) = pRosite

" Hypotenuse

. . _Adjacent
o Cosine: cos(f) = gyoiremise
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o Tangent: tan(f) = Jpeosite
jacent
e In this specific problem, since we were dealing with heights (vertical, opposite)
and the river width (horizontal, ddjdcent), the tangent function was the most

suitable trigonometric ratio to use.

34. Answer:c

Explanation:

Analyzing Statements and Conclusions: Belts and Bolts

The question provides a statement and two conclusions, asking which conclusion(s)
logically follow from the statement. This is a classic problem in logical reasoning,
specifically dealing with syllogisms. We must strictly follow the given statements,
even if they contradict common knowledge.

Understanding the Statements

We are given two statements:

e Statement I: All belts are hot.
e Statement 2: All bolts are hot.

Let's represent these relationships diagrammatically or conceptually:

e Statement 1implies that the set of 'belts’ is entirely contained within the set of
‘hot’ things.

e Statement 2 implies that the set of ‘bolts’ is also entirely contained within the
set of 'hot’ things.

Both ‘belts’ and ‘bolts’ are subsets of the larger set 'hot'.

Evaluating the Conclusions

Now, let's examine each conclusion based on the given statements.
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Conclusion I: At least some belts are bolts.

This conclusion suggests there is an overlap between the set of ‘belts’ and the set of
bolts’.

From the statements, we know belts are in 'hot, and bolts are in 'hot’. However, the
statements do not provide any information about the relationship between belts
and bolts themselves. They could be completely separate groups within 'hot), or they
could overlap, or one could be entirely contained within the other. The statements
only establish that both are subsets of 'hot.

For example, consider 'hot’ as a set of fruits. ‘Belts’ could be ‘apples’ and 'bolts’ could
be 'bananas’. All apples are fruits, and all bananas are fruits. But no apples are
bananas. In this analogy, ‘At least some apples are bananas’ would be false.

Since the statements do not guarantee any overlap between belts and bolts,
Conclusion | does not logically follow.

Conclusion lI: All hot are belts.

This conclusion suggests that the set of 'hot’ things is entirely contained within the
set of ‘belts’, or that the set 'hot' is the same as the set ‘belts..

From Statement 1, we know 'All belts are hot'. This means belts are a subset of hot. It
is possible that there are other things that are 'hot’ besides belts. Statement 2
confirms this possibility by stating 'All bolts are hot), indicating that bolts are also in
the set of 'hot' things, and bolts are not necessarily belts.

If 'All hot are belts’ were true, then bolts (which are hot according to Statement 2)
would also have to be belts. But Statement 1 only says belts are hot, not that
everything hot is a belt. This is a common logical fallacy known as the fallacy of the
undistributed middle or affirming the consequent when looking at conditional
statements.

Since there can be things that are hot but are not belts (e.g., bolts, or other
unspecified hot items), Conclusion Il does not logically follow from the statements.

Determining Which Conclusion(s) Follow
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Based on our analysis, neither Conclusion | nor Conclusion Il can be logically derived
from the given statements.

Conclusion

Neither conclusion | nor conclusion Il follows from the given statements.

Matching with Options

The option that states "Neither conclusion | nor conclusion Il follows" is the correct
one.

Option A: Only conclusion | follow. (Incorrect)
Option B: Only conclusion Il follows. (Incorrect)
Option C: Both conclusions | and Il follow. (Incorrect)

Option D: Neither conclusion | nor conclusion Il follows. (Correct)
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Statement/Conclusion Analysis

Statement 1: All belts are | Belts <span style="font-family: DejaVu

hot. Sans, sans-serif;">&#8838;</span> Hot

Statement 2: All bolts Bolts <span style="font-family: DejaVu

are hot. sans, sons—serif;">&#8838;</spon> Hot
States Belts <span style="font-family:
DejaVu Sans, sans-serif;">&#8745;<[span>
Bolts <span style="font-family: DejaVu

Conclusion I: At least Sans, sons—serif;">&#8800;</spcm> <span

some belts are bolts. style="font-family: DejaVu Sans, sans-

serif;">&#8709;</span>. Not supported by
statements; overlap is possible but not
guaranteed.

States Hot <span style="font-family: DejaVu
Sans, sans-serif;">&#8838;</span> Belts.

Conclusion II: All hot are | Statements say Belts <span style="font-

belts.

family: DejaVu Sans, sans-serif;">&#8838;
</spc1n> Hot, not the reverse. Bolts are hot
but not necessarily belts.

The final answer is that neither conclusion follows.

Revision Table: Syllogism Statements and Conclusions
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Relevance to

Concept Explanation Problem
The problem is a
A form of logical reasoning where a syllogism involving
Syllogism conclusion is drawn from two or more two statements and
premises (statements). two potential
conclusions.
Universal Statements "All belts
Affirmative Means the set A is a subset of set B. Does are hot" and "All
Statement (All | NOT mean B is a subset of A. bolts are hot" are
A are B) universal affirmative.

Means there is at least one element
common to both sets A and B (A <span

Particular . ) ) ) )
. . style="font-family: DejaVu Sans, sans- Conclusion lis a

Affirmative o .
serif;">&#8745;<[span> B <span particular

Statement . , _ , ,
style="font-family: DejaVu Sans, sans- affirmative

(Some A are . ]

B) serif; >&#8800;</sp0n> <span style="font- | statement.

family: DejaVu Sans, sans-serif;">&#8709;
<[span>).

Conclusion Il ("All hot
are belts") is an
attempt to apply the
inverse fallacy to "All
belts are hot".

Assuming that if "All A are B" is true, then

Inverse Fallacy .
All B are A" is also true.

Additional Information: Understanding Logical Reasoning

In problems like this, it's crucial to rely only on the information provided in the
statements. Common sense or real-world knowledge about belts, bolts, or heat
should be ignored. The focus is purely on the logical structure of the arguments.

Venn diagrams are often helpful for visualizing syllogisms. For this problem, you
would draw a large circle for 'Hot'. Inside this circle, you would draw a circle for '‘Belts’
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and another circle for ‘Bolts'. The statements require both the 'Belts’ circle and the
‘Bolts' circle to be entirely within the 'Hot' circle. However, there is no constraint on
how the ‘Belts’ and ‘Bolts’ circles relate to each other. They could be:

e Completely separate within 'Hot".

e Overlapping within 'Hot'.

e One entirely inside the other within 'Hot' (though this is less common for distinct
categories like belts and bolts unless specified).

Since multiple arrangements of ‘Belts’ and '‘Bolts’ within 'Hot' are possible based
*only* on the statements, any conclusion about the relationship between ‘Belts' and
'‘Bolts' (like Conclusion I) that is not true in *all* possible valid diagrams does not
logically follow.

Similarly, Conclusion Il ("All hot are belts”) would mean the 'Hot' circle is the same as
or smaller than the 'Belts’ circle. This clearly contradicts the diagrams where ‘Bolts’
are also within 'Hot' but are distinct from ‘Belts. Thus, Conclusion Il does not follow.

35. Answer: c

Explanation:

Understanding Simple Interest Growth

The question asks about the time it takes for a sum of money to grow at a constant
simple interest rate. We are given how long it takes to become 3 times the original
amount and need to find out how long it takes to become 5 times the original
amount at the same rate.

Let's denote the original sum of money as P. Simple interest means the interest
earned each year is calculated only on the initial principal amount P.

Calculating the Interest Rate
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We are told the sum of money becomes 3 times itself in 5 years. This means the
amount after 5 years is 3P.

Original Principal = P

Amount after 5 years = 3P

Simple Interest earned in 5 years = Amount - Principal = 3P — P = 2P
Time (T') = 5 years

The formula for Simple Interest (ST) is:

_ PxXRXT
SI = 100

Where R is the annual interest rate.

Substituting the values we know:

_ PxXRXx5
2P = 100

We can cancel P from both sides (assuming P # 0):

27R><5

100

Now, let's solve for R:

2x100=R x5

200 = 5R
__ 200
R=7"
R = 40%

So, the annual simple interest rate is 40%.

Finding Time to Become 5 Times

Now, we want to find the time it takes for the same sum of money P to become 5
times itself at the same interest rate of 40%.

e Original Principal = P
e Desired Amount = 5P
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e Simple Interest needed = Desired Amount - Principal = 5P — P = 4P
e Interest Rate (R) = 40%
e Time(T) =7

Using the Simple Interest formula again:

_ PxRxT
ST = 100

Substitute the values for this case:

_ Px40xT
4P = 100

Cancel P from both sides:

4 — 40xT

100

Now, solve for T':

4 x100=40xT

400 = 40T

__ 400
T="
T =10

So, it will take 10 years for the amount to become 5 times itself at a 40% simple
interest rate.

Summary of Simple Interest Calculation

Here's a summary of the steps:

1. Calculate the simple interest earned in the first period. ST = Amount — Principal.

2. Use the simple interest formula SI = £&L to find the interest rate R.

3. Determine the simple interest needed for the target amount. SI,., =
TargetAmount — Principal.

4. Use the simple interest formula again with the calculated rate R and required

interest SI,., to find the new time T..
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Simple Interest Problem Breakdown

.| Principal (P Simple Interest (S7  Time (T
Scenario ) Amount ) ) Rate (R)
Given p 3P 2P Syears | R
40%
Target | P 5P 4P i

(calculated)

This table helps visualize the quantities involved in the simple interest calculation for
both scenarios.

Conclusion on Simple Interest Growth

Based on our calculations, a sum of money growing at a simple interest rate that
causes it to triple in 5 years will take 10 years to become five times the original
amount. This demonstrates how simple interest grows linearly with time for a fixed
principal and rate.

Revision Table: Simple Interest Concepts
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Formula (Simple

Term Definition
Interest)
o The initial amount of money invested or

Principal (P) -
borrowed.
The total sum after adding interest to the

Amount (A) o A=P+8I
principal.

Simple Interest calculated only on the principal

SI = PxRXT

Interest (SI) | amount. 100

Rate (R) The percentage of the principal charged as )
interest per period (usually per year).

- (1) The duration for which the money is invested or
ime -
borrowed.

Additional Information: Simple vs. Compound Interest

It's important to distinguish simple interest from compound interest when solving
such problems.

¢ Simple Interest: Interest is earned only on the principal amount. The interest
earned does not contribute to the principal for calculating future interest.
Growth is linear.

e Compound Interest: Interest is earned on both the principal and the
accumulated interest from previous periods. The interest is ‘compounded’.
Growth is exponential.

This question specifically refers to a rate that causes the sum to grow in a linear
fashion related to the interest earned, indicating simple interest is the method
implied, as calculated.

36. Answer: a

GETITON \

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

Explanation:

Understanding Land Breeze and Atmospheric
Phenomena

The question provides an Assertion (A) and a Reason (R) related to land breeze and
the heating properties of land. Let's analyze each statement carefully to determine
their truthfulness and the relationship between them.

Analyzing Assertion (A): Land breeze blows during the night.

This statement describes the typical timing of a land breeze. During the night, the
land cools down much faster than the sea. This is because land has a lower specific
heat capacity compared to water and it also loses heat by radiation more
effectively. As the land cools, the air above it also cools, becoming denser. The sea
retains heat longer, so the air above the sea remains relatively warmer and less
dense. The warmer, less dense air over the sea rises, creating a low-pressure areaq,
while the cooler, denser air over the land sinks, creating a high-pressure area. Wind
blows from a high-pressure area to a low-pressure aread. Therefore, air flows from
the land towards the sea during the night. This phenomenon is known as the land
breeze.

Based on this understanding, Assertion (A) is true.

Analyzing Reason (R): The land heats up quickly.

This statement describes a property of land compared to water, particularly
concerning its response to solar radiation during the day. Land has a lower specific
heat capacity than water. Specific heat capacity is the amount of heat required to
raise the temperature of a unit mass of a substance by one degree Celsius.
Because land has a lower specific heat capacity, it requires less heat energy to
increase its temperature significantly compared to water. Therefore, under the
same amount of solar radiation, land heats up faster and to a higher temperature
than water during the day.

Based on this understanding, Reason (R) is true.
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Examining the Relationship Between Assertion (A) and Reason (R)

We have established that both Assertion (A) and Reason (R) are true statements
individually. Now, we need to determine if Reason (R) is the correct explanation for
Assertion (A). The Assertion (A) explains when land breeze occurs (during the night)
and is caused by the temperature difference that arises from land cooling faster
than the sea at night. The Reason (R) explains that land heats up quickly, which is
relevant to understanding why land gets hot during the day and cools relatively
quickly at night compared to the sea. However, the quick heating of land is not the
direct cause or explanation for why the land breeze blows at night. The land breeze
at night is a consequence of the land cooling faster than the seq, creating a
temperature and pressure gradient.

Therefore, while both statements are correct, the reason provided (Iond heats up
quickly) does not explain the phenomenon described in the assertion (land breeze
blows during the night). The quick heating of land is more directly related to the
cause of the sea breeze during the day.

Comparing Land Breeze and Sea Breeze
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Feature Land Breeze Sea Breeze
Time of Day | Night Day
Direction of
) From Land to Sea From Sea to Land

Wind Flow
Land cools faster than sea at Land heats faster than sea

Cause night, creating higher pressure | during the day, creating lower
over land and lower pressure pressure over land and higher
over seaq. pressure over sea.

Pressure

System Over | High Pressure Low Pressure

Land

Pressure

System Over | Low Pressure High Pressure

Sea

Conclusion on the Option Analysis

Based on our analysis:

e Assertion (A): Land breeze blows during the night - True.
e Reason (R): The land heats up quickly - True.
e Reason (R) is NOT the correct explanation for Assertion (A).

Let's evaluate the given options:

1. A. A is true but R is false. (Incorrect, R is true)

2.B. Ais false but R is correct. (Incorrect, A is true)

3. C.Both A and R are correct and R is the correct explanation of A. (Incorrect, R is
not the correct explanation)

4.D. Both A and R are correct but R is not a proper explanation of A. (Correct)

The correct option is D.
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Revision Table: Land Breeze Concepts

Concept Description
Land Breeze Wind blowing from land to sea at night.
Sea Breeze Wind blowing from sea to land during the day.

Property of a substance determining how much energy is

Specific Heat : o
P needed to change its temperature; land has lower specific

Capacit

pactty heat than water.
Differential The difference in how land and water heat up and cool
Heating/Cooling down, driving land and sea breezes.

Difference in atmospheric pressure between two areas,

Pressure Gradient , . ,
causing wind flow from high to low pressure.

Transfer of heat through the movement of fluids (like air

Convection ) ) )
and woter), important in forming breezes.

Additional Information: Specific Heat and Convection in Breezes

The difference in specific heat capacity between land and water is a fundamental
concept in understanding coastal breezes. Water requires significantly more energy
to raise its temperature compared to land. This property explains why oceans and
large bodies of water moderate coastal climates, keeping them cooler in summer
and warmer in winter compared to inland areas. During the day, land absorbs solar
radiation and heats up quickly (due to lower specific heat). The air above the warm
land also heats up and expands, becoming less dense and rising. This creates a
region of lower atmospheric pressure over the land. Over the cooler water, the air is
relatively cooler, denser, and sinks, creating a region of higher pressure. Air then
flows from the higher pressure over the sea to the lower pressure over the land,
resulting in a sea breeze.

prepp Download Prepp APP < ?51;2&6 Play ‘



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

At night, the process reverses. Land loses heat quickly through radiation. Water loses
heat much more slowly. So, the land becomes cooler than the sea. The air over the
cool land becomes denser and sinks (high pressure), while the air over the warmer
sea is less dense and rises (low pressure). Air flows from the high-pressure area
over the land to the low-pressure area over the seq, creating a land breeze. This
cycle of heating, cooling, and air movement is driven by convection, the process
where heat is transferred by the mass movement of a fluid (air in this case).

Understanding these principles of specific heat, differential heating/cooling, and
convection is key to explaining the phenomena of land and sea breezes.

37. Answer: b

Explanation:

From the passage and the extra information:

e Kamala's two daughters are Roshini and Yamuna, so Yamuna's sister is Roshini.

e Shweta's mother is Yamunad's sister, so Shweta's mother is Roshini.

e Hence Shweta is the child of Yamunad's sister - i.e. Yamuna's niece (if female) or
nephew (if male).

Shweta's gender is not specified, so we cannot decide between niece and nephew.

Therefore the correct option is D - Cannot be determined.

38. Answer: b

Explanation:

From the passage:

e Harini is the daughter of Yamuna.
e Shweta is the daughter of Yamuna's sister.
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Harini and Shweta are daughters of two sisters, so they are cousins.

Hence the correct option is C - Cousin.

39. Answer: d

Explanation:

From the passage:

e Harini's mother is Yamuna, and Harini's mother's mother is Kaomala, so Kaomala

is Yamuna's mother.
e Shweta's mother is Yamuna's sister, so Shweta's mother is also a daughter of

Kamala.

Therefore Shweta is the daughter of Kamala's daughter, i.e. Shweta is Kamala's
granddaughter.

Since Shweta is given as female, the correct option is B = Grand Daughter.

40. Answer: cC

Explanation:

Finding Triangle Angles from a Ratio

The question asks us to find the value of the largest angle in a triangle, given that
the ratio of its anglesis 3:5:7.

Understanding the Properties of Triangles

A fundamental property of any triangle is that the sum of its interior angles is
always 180 degrees. This property is key to solving this problem.
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Representing the Angles

Given the ratio of the angles is 3:5: 7, we can represent the angles as multiples of a
common variable. Let the common variable be z. So, the three angles of the triangle
can be represented as:

e First angle: 3z
e Second angle: 5z
e Third angle: 7x

Setting up the Equation

Since the sum of the angles in a triangle is 180 degrees, we can write the equation:

3z + bz + 7Tz = 180°
Solving for the Variable =

Combine the terms on the left side of the equation:
15z = 180°

Now, solve for z by dividing both sides by 15:

__180°
15

x =12°
Calculating the Actual Angle Values

Now that we have the value of z, we can find the measure of each angle:

e Firstangle: 3z = 3 x 12° = 36°
e Second angle: 5z =5 x 12° = 60°
e Third angle: 7z = 7 x 12° = 84°

Let's verify if the sum of these angles is 180 degrees:
36° + 60° + 84° = 96° + 84° = 180°
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The sum is indeed 180 degrees, confirming our calculations for the angles are
correct.

Identifying the Largest Angle
The three angles are 36°, 60°, and 84°. The largest among these is 84°.
Comparing with Options

Let's compare our calculated largest angle with the given options:

Option Value Match?

A 36° | No (This is the smallest angle)
B 60° | No (This is the middle angle)
C 84° | Yes (This is the largest angle)
D 15° No (This is the value of x)

The largest angle calculated is 84°, which matches Option C.

Revision Table: Key Triangle Angle Concepts

Concept Description

Sum of Interior | The sum of the three interior angles of any triangle is always

Angles 180°.
) If angles are in a ratio, they can be represented as kz, ly, mz,
Angle Ratio . . . -
etc, where & : [ : m is the ratio and z is a common multiplier.
Solving Ratio Set up an equation where the sum of the terms with z equals
Problems the total value (in this case, 1800), then solve for z.
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Additional Information on Triangle Angles

Triangles are classified based on their angles:

e Acute-angled triangle: All three angles are less than 90°. In our problem, 36°,
60°, and 84° are all less than 90°, so this triangle is acute-angled.

e Right-angled triangle: One angle is exactly 90°. The other two angles must be
acute and sum up to 90°.

¢ Obtuse-angled triangle: One angle is greater than 90°. The other two angles
must be acute and sum up to less than 90°.

Knowing the ratio of angles allows us to determine the specific type of triangle
based on its angles.

41. Answer: c

Explanation:

Understanding the Golden Rock Pagoda Location

The question asks us to identify the country where the famous Golden Rock Pagoda
is located. This is a question about geographical knowledge related to significant
landmarks and religious sites.

What is the Golden Rock Pagoda?

The Golden Rock Pagoda, also known as Kyaiktiyo Pagoda, is a well-known Buddhist
pilgrimage site. It is a small pagoda built on top of a massive granite boulder
covered with gold leaves. The boulder itself is famous for appearing to defy gravity,
precariously balanced on the edge of a cliff.

Locating the Golden Rock Pagoda
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The Golden Rock Pagoda is a prominent landmark and a key pilgrimage destination
in Southeast Asia.

e |tis situated in the Mon State of Myanmar.
e Specifically, it's located on the Kyaiktiyo Hill.

Therefore, the country hosting the Golden Rock Pagoda is Myanmar.
Analyzing the Options

Let's look at the provided options:

e A.SriLanka: Sri Lanka has many important Buddhist sites, but the Golden Rock
Pagoda is not located there.

e B. Myanmar: Myanmar is home to the Golden Rock Pagoda (Kyaiktiyo Pagoda).

e C.Nepal: Nepal is the birthplace of Siddhartha Gautama (Buddha), but the
Golden Rock Pagoda is not in Nepal.

e D. China: China has a rich Buddhist history and many temples, but the Golden
Rock Pagoda is not located in China.

Based on the location of the Golden Rock Pagoda, Myanmairr is the correct country.

Conclusion on Golden Rock Pagoda'’s Country

The Golden Rock Pagoda (Kyaiktiyo Pagoda) is located in Myanmar. This makes
option B the correct answer.

Landmark/Site Typical Location
Golden Rock Pagoda (Kyaiktiyo Pagoda) Myanmar
Temple of the Tooth Relic (Sri Dalada Maligawa) | Sri Lanka
Lumbini (Birthplace of Buddha) Nepal

Shaoolin Temple China
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Revision Table: Key Asian Landmarks

Landmark Country Significance
Golden Rock M Buddhist pilgri it ity-defying bould
anmar u ist pilgrimage site, gravity-defying boulder
Pagoda y plig g g y ying
Large religious monument, originally Hindu, then
Angkor Wat Cambodia 9 _ 9 9 Y
Buddhist

Borobudur Temple | Indonesia | Mahayana Buddhist temple

Fuji-san Japan Tallest peak, sacred mountain

Additional Information on Golden Rock Pagoda and
Myanmar

The Golden Rock Pagoda is one of Myanmar's most important Buddhist sites and
attracts pilgrims from all over the world. It is said that the boulder is held in place by
a single strand of the Buddha's hair. While the site is accessible to visitors, only men
are allowed to touch the golden rock itself.

Myanmar, also known as Burma, is a country in Southeast Asia bordered by
Bangladesh, India, Ching, Laos, and Thailand. It has a rich history and culture, with
Buddhism being the predominant religion. Famous for its pagodas and temples,
Myanmar is often referred to as the "Land of Pagodas.”

42. Answer: a

Explanation:

Understanding Pipes and Cisterns Problems
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This problem involves the concept of work rate, often applied to pipes filling or
emptying tanks. The efficiency of a pipe directly relates to its work rate — a more
efficient pipe fills a tank faster, meaning it has a higher work rate.

The fundamental relationship is:

e Work Rate x Time = Total Work (in this case, filling the tank)
e Total Work (filling the tank) is usually considered as 1 unit.
e So, Work Rate = 1/Time Taken

Calculating Work Rate of Pipe P

We are given that pipe P can fill the tank in 10 minutes.

Using the formula, the work rate of pipe P is:

Work Rate of P = 1/Time taken by P

Work Rate of P = 4 tank per minute.

Determining the Efficiency and Work Rate of the New
Pipes

We have 5 new pipes, and each pipe has 20% efficiency of pipe P. This means the
work rate of each new pipe is 20% of the work rate of pipe P.

Efficiency of one new pipe = 20% of P's efficiency
Work Rate of one new pipe = 20% of (Work Rate of P)

Work Rate of one new pipe = & x L

Work Rate of one new pipe X 75

Work Rate of one new pipe = 35 tank per minute.

Calculating Combined Work Rate of 5 Pipes
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Since there are 5 such pipes working together, their individual work rates add up to
give the combined work rate.

Combined Work Rate of 5 pipes = Sum of Work Rates of each of the 5 pipes
Combined Work Rate = 5 x (Work Rate of one new pipe)
Combined Work Rate = 5 x

Combined Work Rate = 55—0

Combined Work Rate = - tank per minute.

Finding the Time Taken by 5 Pipes to Fill the Tank

Now that we have the combined work rate of the 5 pipes, we can find the time taken
to fill the tank (Total Work = 1 unit).

Time Taken = 1/Combined Work Rate

Time Taken = 1/1;

Time Taken =1 x L

Time Taken =10 minutes.

Thus, the 5 pipes, each with 20% efficiency of pipe P, can fill the tank in 10 minutes.
Let's look at the options:

A. 10 minutes
B. 50 minutes
C. 130 minutes

D. 175 minutes

Our calculated time is 10 minutes, which matches option A.

Revision Table: Key Concepts
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Concept Explanation Formula/Relation

Work Rate | The amount of work done per unit of time.

Work Rate = Total Work
[ Time

Relative measure of how effectively work is | Efficiency is

Efficiency | done. Higher efficiency means higher work | proportional to Work

rate. Rate.
Usually considered as 1 unit for filling one Total Work = Work Rate
Total Work . . .
tank or completing one job. x Time
. If pipes work together, their individual work .
Multiple . Combined Rate = Rate;
. rates add up to the combined work rate
Pipes + Rate, + ...

(assuming they are filling).

Additional Information on Pipes and Cisterns Problems

Problems involving pipes and cisterns are a common type in quantitative aptitude.
They are essentially applications of time and work concepts.

Inlet Pipes: These pipes fill the tank, and their work rate is considered positive.
Outlet Pipes/Leakages: These empty the tank, and their work rate is considered
negative.

Net Work Rate: When both inlet and outlet pipes are working simultaneously,
the net work rate is the sum of the inlet rates minus the sum of the outlet rates.
Varying Rates: Some problems involve pipes whose rates change over time or
depend on the water level in the tank.

Partially Filled Tanks: Problems might ask about filling only a fraction of the
tank. In such cases, the Total Work is that fraction instead of 1.

Understanding the relationship between time, work rate, and efficiency is crucial for
solving these problems.

43. Answer: a
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Explanation:

Understanding Coding Decoding Patterns

This question involves a common type of coding-decoding problem where letters
are shifted or changed based on a specific rule or pattern. To solve this, we first
need to identify the rule used to code the word FRUIT into 'ESTJS.

Analyzing the Coding Rule for FRUIT

Let's look at the position of each letter in the English alphabet:

F is the 6th letter.
R is the 18th letter.
U is the 2ist letter.
| is the 9th letter.
e Tis the 20th letter.

Now let's look at the coded word 'ESTJS":

e Eisthe 5th letter.

S is the 19th letter.
T is the 20th letter.
J is the 10th letter.
S is the 19th letter.

Let's compare the letters and their positions:

F (6) becomes E (5) - This is a shift of -1 (previous letter).

R (18) becomes S (19) - This is a shift of +1 (next letter).

U (21) becomes T (20) - This is a shift of -1 (previous letter).
| (9) becomes J (10) - This is a shift of +1 (next letter).

T (20) becomes S (19) - This is a shift of -1 (previous letter).

The pattern observed is a repeating sequence of shifts: -1, +1, -1, +1, -1.

In simpler terms, the pattern is: Previous letter, Next letter, Previous letter, Next letter,
Previous letter.
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Applying the Coding Pattern to JUICE

Now we apply the same pattern (Previous, Next, Previous, Next, Previous) to the word
‘JUICE".

e J: Apply -1 shift (Previous letter). The letter before J is I.

e U: Apply +1shift (Next letter). The letter after U is V.

e I: Apply -1shift (Previous letter). The letter before | is H.

e C: Apply +1shift (Next letter). The letter after C is D.

e E: Apply -1 shift (Previous letter). The letter before E is D.

Combining the coded letters, we get IVHDD.
Comparing with Options

Let's check our coded word IVHDD' against the given options:

e A.IVHDD - Matches our result.
e B.IHVDD - Does not match.
e C.IVDHD - Does not match.
e D.IHDVD - Does not match.

The coded word for JUICE is IVHDD, which corresponds to option A.
Conclusion
By analyzing the coding rule for FRUIT and applying the identified pattern to JUICE,

we determined the correct code. The pattern is a simple alternating shift of -1
(previous letter) and +1 (next letter) for each consecutive letter in the word.

Revision Table: Letter Coding
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Original . Pattern . Coded Coded
Letter Position Operation ..
Word Step Letter Position
-1
FRUIT F 6 Ist . E 5

(Previous)

R 18 2nd +1 (Next) S 19
-1

U 21 3rd ) T 20
(Previous)

| 9 4th +1 (Next) J 10
-1

T 20 bth . S 19
(Previous)
-1

JUICE J 10 Ist . I 9

(Previous)

U 21 2nd +1 (Next) Y, 22
-1

| 9 3rd . H 8
(Previous)

C 3 4th +1 (Next) D 4
Xl

E 5 5th _ 4
(Previous)

Additional Information on Coding Decoding

Coding-decoding questions are a common part of logical reasoning tests. They
assess your ability to identify patterns and apply them. Common types of coding
patterns include:

e Letter Shifting: Each letter is shifted a fixed number of positions forward or
backward (e.g., A becomes C, B becomes D - a +2 shift).

¢ Alphabetical Position: Numbers are assigned based on the letter's position in
the alphabet (e.g., A=1, B=2).
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¢ Reverse Alphabetical Order: Letters are coded based on their position from the
end of the alphabet (e.g., A=26, B=25).

e Letter Swapping: Letters within a word or pair of words are rearranged.

¢ Mixed Patterns: Combinations of the above, or other unique rules like the one in
this problem (alternating shifts).

Practicing various types of coding-decoding problems helps improve pattern
recognition skills, which are crucial for solving such questions efficiently during
exams.

44. Answer: b

Explanation:

Understanding the Problem: Families and Cooking Fuels

The problem asks us to find the number of families in a city that use all three types
of cooking fuels: biogas, LPG gas, and wood. We are given information about the
total number of families in the city and the number of families using each fuel
individually, as well as combinations of two fuels.

Identifying the Data for Fuel Usage

Let's represent the sets of families using each fuel:

e B: Families using Biogas
e L: Families using LPG gas
e W: Families using Wood

We are given the following data:

e Total number of families in the city =120
e Number of families using Biogas, |B| = 93
e Number of families using LPG gas, |L| = 63
e Number of families using Wood, [W| = 45
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e Number of families using Biogas and LPG gas, BN L| = 45
e Number of families using LPG gas and Wood, |[LN W[ = 24
e Number of families using Wood and Biogas, [W N B| = 27

We need to find the number of families using Biogas, LPG gas, and Wood, which is
represented by the intersection of all three sets, [BN LN WI.

Applying the Principle of Inclusion-Exclusion

This problem can be solved using the Principle of Inclusion-Exclusion for three sets.
The principle relates the size of the union of sets to the sizes of individual sets and
their intersections. The formula is:

|IBULUW|=|B|+|L|+|W|-(BNL|+|LNW|+|WnNB|)+|BNLNW|

Here, |BU L U W| represents the number of families using at least one of the three
fuels (Biogas, LPG gas, or Wood).

Using the Total Number of Families

The problem states there are 120 families in the city. It is commmon in such problems
that this total represents the universal set, and the number of families using at least
one fuel is equal to this total, implying no families use none of these three fuels. Let's
assume that |[BU LU W| = 120.

Calculating the Triple Intersection

Now, we can substitute the given values into the Inclusion-Exclusion formula:
120 =93 +63 +45 — (45+24+27)+ | BNLNW|

Let's simplify the equation step-by-step:

120 = (93 + 63 +45) — (45 + 24+ 27)+ |[BNLNW|

120 =201 - 96 + |[BNLNW|

120 =105+ |BNLNW|
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Now, isolate [BNLNW|:
|IBNLNW| =120 — 105
IBNLNW|=15

This calculation shows that 15 families use Biogas, LPG gas, and Wood.

Verification using Venn Diagram Regions

We can also verify this result by considering the number of families in each disjoint
region of a Venn diagram. Let = |[BN LN W| = 15.

e Only Biogas and LPG: [BNL| —x =45 — 15 = 30

e Only LPGand Wood: [LNW|—-x=24—-15=9

e Only Wood and Biogas: |W N B| —z =27 — 15 = 12

e Only Biogas: |B| — (only BN L +only W N B + z) = 93 — (30 4+ 12 4 15) = 93 — 57 = 36
e OnlyLPG: |L| — (only BN L +only LNW +2) =63 —(30+9+15) =63 — 54 =9

e Only Wood: [W|— (only LNW +only WNB+z)=45— (9 +12+15) =45 —36 =9

Summing all disjoint regions:

36(only B) + 9(only L) 4+ 9(only W) + 30(only BNL) + 9(only LN'W) + 12(only WN B) +
15(all three)

36+9+9+30+9+12+ 15 =120

The sum matches the total number of families in the city (120), confirming our
assumption that all families use at least one fuel and our calculated value for the
triple intersection is correct.

Final Answer

The number of families that use LPG gas, biogas and wood is 15.
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Fuel Combination Number of Families
Biogas (B) 93
LPG gas (L) 63
Wood (W) 45
Biogas and LPG gas (BN L) 45
LPG gas and Wood (L N W) 24
Wood and Biogas (W N B) 27

Biogas, LPG gas, and Wood (BN LN W) | 15 (Calculated)

Total Families 120

Revision Table: Key Concepts
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Concept

Set Theory

Venn Diagrams

Intersection of
Sets

Union of Sets

Principle of
Inclusion-
Exclusion

Description

Study of collections of objects (sets) and
their properties.

Visual representation of sets and their
relationships/intersections.

Elements common to two or more sets
(e.g., families using both Biogas and
LPG).

All elements in any of the sets (e.g.,
families using at least one fuel).

A counting technique used to find the
size of the union of multiple sets.

Relevance to
Problem

Families using
different fuels form
sets.

Helps visualize the
different groups of
families.

Given for pairs of
fuels; needs to be
found for all three.

Related to the total
number of families in
the city.

The primary formula
used to solve the
problem.

Additional Information: Applying Set Theory to Real Life

Set theory, including concepts like union and intersection, and techniques like the
Principle of Inclusion-Exclusion, is very useful for solving problems involving
overlapping groups or categories. In real life, this could include market research
(people who buy product A and product B), public health (patients with symptoms
X and Y), or demographics (people in a certain age group and geographic area).
Venn diagrams make it easier to understand how different groups overlap.

The Inclusion-Exclusion Principle is particularly helpful when you know the sizes of
individual groups and their pairwise overlaps and need to find the size of the
overlap of three or more groups, or the size of the combined group (union).
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45. Answer: d

Explanation:

Understanding the Family Cooking Fuel Survey Problem

The question provides data about the cooking fuel usage among 120 families in a
city. We are given the number of families using biogas, LPG gas, and wood, as well
as the numbers using combinations of two fuels. Our goal is to find the number of
families who use only biogas for cooking.

Analyzing the Given Data

Let's denote the sets of families using different fuels as follows:

e B: Families using Biogas
e L: Families using LPG gas
e W: Families using Wood

From the problem description, we have the following information:

e Total families =120

e Number of families using Biogas, |B| = 93

e Number of families using LPG gas, |L| = 63

e Number of families using Wood, |W| = 45

e Number of families using Biogas and LPG gass, [BN L| = 45
e Number of families using LPG gas and Wood, [LNW| = 24
e Number of families using Wood and Biogas, |W N B| = 27

We need to find the number of families who use Biogas only.

Applying Set Theory and Inclusion-Exclusion Principle

To find the number of families using Biogas only, we need to subtract the number of
families who use Biogas along with other fuels from the total number of families
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using Biogas. The families using Biogas along with other fuels fall into three
categories:

1. Families using Biogas and LPG, but not Wood (B n L only)
2. Families using Biogas and Wood, but not LPG (B N W only)
3. Families using Biogas, LPG, and Wood (BN L NW)

The number of families using Biogas only can be expressed as:

|Bonly| = |B|—[(BNL)only| —|(BNW)only| — |[BNLNW|

Let z be the number of families using all three fuels, i.e, z = | BN LN W]|.
Then, the number of families using exactly two fuels are:

e Families using Biogas and LPG only: [ BNL| —z =45 — x
e Families using LPG and Wood only: [LNW |-z =24 — =
e Families using Wood and Biogas only: W NB| —z =27 —=z

Now, we can find the number of families using Biogas only:

\ (1B \text{ only}| = |BIl - (\text{Families using B & L only}) - (\text{Families using B &
W only}) - (\text{Families using B, L, & W})\)

|Bonly| =93 — (45 —2) — (27— z) —
|Bonly| =93 —45+z—-2T+z—=z
|Bonly| =93 - 72+

|Bonly| =21+

To find the value of |B only|, we first need to find the value of z, the number of
families using all three fuels. We can use the Principle of Inclusion-Exclusion for
three sets to relate the union of the sets to their intersections:

|IBULUW|=|B|+|L|+|W|—-(BNL|+|LNW|+|WNB|)+|BNLNW|

We are given the total number of families is 120. In such problems, it is often implied
that all families use at least one of the mentioned fuels, meaning |B U L U W| = 120.
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Let's proceed with this assumption, as it leads to one of the provided options.
Substituting the given values into the formula:

120 = 934+ 63 +45 — (45 + 24+ 27) + ¢

120 =201 — 96 + =

120 =105+ =z

Now, we can solve for z:

z = 120 — 105

=15

So, 15 families use all three cooking fuels.

Now that we have the value of z, we can find the number of families using Biogas
only:

|Bonly| =21+
|B only| = 21 + 15

| B only| = 36
Detailed Calculation Steps

Here are the steps to calculate the number of families using Biogas only:

1. Identify the total number of families and the number of families using each fuel
and combinations of fuels.

2. Assume all families use at least one fuel type, so the union of the sets equals
the total number of families: |BU L U W| = 120.

3. Use the Inclusion-Exclusion Principle formula for three sets to find the number
of families using all three fuels (z = [BNLNW|): | BULUW| = |B| +|L| + |W| —
(|IBNL|+|LNW|+ |WnB|)+|BNnLNnW|.

4. Substitute the given values and solve for z.
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5. Calculate the number of families using Biogas only using the formula:
|Bonly| = |B| — (|BNL| —z) — (|]W N B| — z) — =, which simplifies to |B only| =
|B| — |BN L| — |W N B + z. Alternatively, use the simplified form we derived:
|B only| = 21 + .

6. Substitute the value of z into the formula for | B only| to get the final answer.

Let's verify the numbers using a table format representing the regions in a Venn
diagram (assuming z = 15):

Region

BnLnw (All
three)

BN L only
LNW only

W N B only

Biogas only

LPG only

Wood only

Total (BULUW

)

Calculation

|IBNL|—zx
ILOAW|—=z
[WNnB|—=

|B| — (|B N L] only) — (|W N B| only) —
|IBNLNW|

|L| — (|]BN L] only) — (|L N W] only) —
|IBNLNW|

|[W| — (|[L N W|only) — (|]W N B| only) —
|IBNLNW|

Sum of all regions

Number of Families

15

45 — 15 =30
24—-15=9
27T —15=12

93 -30—-12-15=36

63-30—-9-15=9

45—-9-12-15=9

15+30+9+12+36+9 +
9 =120

The sum of all regions is 120, which matches the total number of families. This
confirms that our assumption that all families use at least one fuel type is
consistent with the resulting numbers being non-negative and fitting the total
population. The number of families using Biogas only is 36.

Conclusion on Biogas Only Users
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Based on the calculations using the inclusion-exclusion principle and assuming all
families use at least one type of cooking fuel, the number of families who use Biogas
only is 36.

Revision Table: Cooking Fuel Survey Data

Category Number of Families
Total Families 120
Biogas (B) 93
LPG (L) 63
Wood (W) 45
BandlL 45
Land W 24
W and B 27

B, L, and W (calculated) |15

Biogas Only (calculated) | 36

Additional Information: Venn Diagrams and Set
Operations

Problems like this can be visually represented using a Venn diagram with three
overlapping circles for Biogas, LPG, and Wood. Each region in the Venn diagram
corresponds to a specific combination of fuel usage (e.g. only Biogas, Biogas and
LPG only, all three, etc.).

The given information relates to the sizes of these regions or combinations of
regions:
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|B| is the sum of the regions inside the Biogas circle.
|B N L] is the sum of the regions in the overlap between the Biogas and LPG
circles.

|BN LN W] isthe central region where all three circles overlap.
‘Biogas only" refers to the region inside the Biogas circle that does not overlap
with the LPG or Wood circles.

The formulas used, derived from the inclusion-exclusion principle, are
mathematical tools to calculate the sizes of these specific regions based on the
given overlapping data without necessarily drawing the diagram. The key is to
understand how the counts of intersections subtract families who are counted
multiple times when simply summing the individual fuel users.

46. Answer: a
Explanation:

This problem involves analyzing data about families using different types of cooking
fuel. We are given the total number of families and the number of families using
specific combinations of fuels. We need to find the number of families who do not
use any of the three mentioned fuels: biogas, LPG gas, or wood.

Understanding the Cooking Fuel Survey Data

Let's break down the given information:

e Total number of families in the city =120

e Number of families using Biogas (B) = 93

e Number of families using LPG gas (L) = 63

e Number of families using Wood (W) = 45

e Number of families using Biogas and LPG gas (B & L) = 45
e Number of families using LPG gas and Wood (L & W) = 24
e Number of families using Wood and Biogas (W & B) = 27

We want to find the number of families who use NONE of these three fuels.
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Using the Principle of Inclusion-Exclusion for Cooking
Fuels

To find the number of families who use at least one of the three fuels, we can use
the Principle of Inclusion-Exclusion for three sets. The formula is:

|IBULUW|=|B|+|L|+|W|—-(BNL|+|LNW|+|WnNB|)+|BNLNW|

Where:

|B U LUW]| is the number of families using at least one fuel (Biogas OR LPG OR
Wood).

|B|, |L|, |W| are the numbers using each fuel individually.

|BN L|, [LNW]|, |W n B| are the numbers using pairs of fuels.

/BN LNW]| is the number of families using all three fuels (Biogas AND LPG AND
Wood).

We know all the values except |B N LN W|, the number using all three fuels. Let's
substitute the known values:

|IBULUW|=93+63+45— (45+24+27)+ |BNLNW|
Calculate the sum and the sum of pairs:
|IBULUW|=201-96+ |BNLNW|

|IBULUW| =105+ |BNLNW|

This formula tells us the number of families using at least one fuel is 105 plus the
number of families using all three fuels.

Calculating Families Using None of the Cooking Fuels

The total number of families is 120. These families either use at least one of the fuels
or they use none of the fuels. So, the relationship is:

Total families = Families using at least one + Families using none

120 = |B U L U W| + Families using none
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Substitute the expression for |[BUL U W|:

120 = (105 + |B N L N W) + Families using none
Rearrange to find the number of families using none:

Families using none = 120 — 105 — |[BN LN W|

Families using none = 15 — |[BN LN W|

The number of families using none must be one of the options provided (2,5,1,0r0).
Let's test the options:

If Families usingnone = 2,then2=15—- |BNLNW| = |[BNLNW|=13.
If Families using none =5,then 5 =15 - |BNLNW| = |BNLNW]| = 10.
If Families usingnone =1, then1=15—-|BNLNW| = |BNLNW| = 14.
If Families using none = 0,then 0 =15—-|BNLNW| = |BNLNW]|=15.

For a valid solution, the number of families using all three (|B N L N W|) must be a
non-negative integer and must also be less than or equal to the number of families
using any pair of fuels (which are 45, 24, and 27). All calculated values (13,10, 14, 15)
satisfy this condition as they are less than or equal to 24 (the minimum of 45, 24,
27).

However, problems of this type are typically designed such that the number of
families using all three fuels can be uniquely determined, or the “using none’
category leads to a consistent scenario. The most common scenario that yields a
clean result from such data is when the number using at least one is exactly the
total number of families, implying that the number using none is 0. Let's check if this
assumption holds true.

If Families using none =0, then |[BN LN W| = 15.
Let's verify the total number of families using this value for [BN LN W|.
Number using at least one = 105 + |[BN LN W| = 105 + 15 = 120.

Since the number using at least one is 120, and the total number of families is 120,
this means that everyone uses at least one fuel, and consequently, no one uses
none of the fuels.
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Let's represent the distribution using the calculated value |[BN LN W| = 15:

e OnlyBiogas: [B|—(|BNL|—|BNLNW|)—((WnB|—|BNLNnW|)—|BNLN
W|=93—(45—15) — (27 —15) —15=93 —30 — 12 — 15 = 36

e OnlyLPG: |L| - (|[BNL|—|BNLNW|)—(|[LNW|—|BNLNW|)—|BNLNW|=
63 — (45— 15) — (24 —15) —15=63-30—-9—-15=9

e Only Wood: [W|—(ILNW|—|BNLNW|)—((WnB|—|BNLNW|)—|BNLN
W|=45—(24—15) - (27— 15) —15=45 -9 - 12 -15=9

e Only Biogasand LPG: [ BNL|—|[BNLNW|=45—-15=30

e Only LPGand Wood: |[LNW|—- |BNLNW|=24—-15=9

e Only Wood and Biogas: [WNB|— |[BNLNW|=27—-15=12

e Biogas, LPG, and Wood: [BNLNW| =15

Summing these disjoint regions:

$$ 36 (\text{only B}) + 9 (\text{Only L}) + 9 (\text{only w}) + 30 (\text{Only B&L}) +
9 (\text{only L&W}) + 12 (\text{only W&B}) + 15 (\text{All three}) $$

=36+9+9+30+9+12+15=120

The sum of all these disjoint regions equals the total number of families (120). This
confirms that the scenario where the number of families using none of the fuels is 0
is consistent with the given data.
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Category Number of Families
Total Families 120
Biogas (B) 93
LPG (L) 63
Wood (W) 45
Biogas & LPG (B N L) 45
LPG & Wood (L N W) 24
Wood & Biogas (W n B) 27

Biogas & LPG & Wood (B n'L N W) | 15 (calculated)
At leastone (B UL U W) 120 (calculated)

None 0 (calculated)

Therefore, the number of families who do not use any of these three fuels is 0.

Revision Table: Cooking Fuel Calculation
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Venn Diagram

Concept Description

A visual tool to represent sets and their intersections. Useful for
problems involving overlapping groups.

Inclusion- A counting technique to find the number of elements in the
Exclusion union of multiple sets. For three sets A,B,C: |[AUBUC| = |A| +
Principle |IB|+|C|—(|JANB|+|ANC|+|BNC|)+|AnBNC|.

Set Union (U)

Represents elements belonging to at least one of the sets. In
this case, families using Biogas OR LPG OR Wood.

Set Intersection (  Represents elements belonging to all sets in the intersection.

n)

E.g. |B N L| are families using both Biogas AND LPG.

Additional Information: Solving Set Theory Problems

Set theory problems like this often require careful application of formulas or
drawing Venn diagrams. Here are some tips:

Clearly define the sets involved.

List the given quantities for individual sets and their intersections.

Use the appropriate formula for inclusion-exclusion based on the number of
sets.

If the number of elements in the intersection of all sets is not given, it might be
possible to find it if the total number of elements and the number outside all
sets are known or can be inferred.

Verify your result by ensuring that the sum of elements in all disjoint regions
(only A, only B, only C, only A&B, only B&C, only C&A, all three, none) equals the
total number of elements.

Pay attention to whether the numbers given are for "only" a specific
set/intersection or for the total members of that set/intersection including
overlaps. In this problem, “use biogas” means the entire Biogas set, not just only
Biogas.
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47. Answer: cC

Explanation:

Understanding the Number Series Pattern

Let's analyze the given number series: 20, 30, 42,56,72, ___ ___ . To find the absent

value, we need to identify the underlying pattern or rule that generates this
sequence of numbers.

Analyzing the Differences Between Consecutive Terms

A common approach to solving number series problems is to calculate the
differences between consecutive terms. This often reveals a simpler pattern.

Difference between the 2nd term (30) and the 1st term (20): 30 — 20 = 10

Difference between the 3rd term (42) and the 2nd term (30): 42 — 30 = 12
Difference between the 4th term (56) and the 3rd term (42): 56 — 42 = 14
Difference between the 5th term (72) and the 4th term (56): 72 — 56 = 16

Identifying the Pattern in Differences

The sequence of differences we obtained is 10, 12, 14, 16. Let's look closely at this new
sequence:

10,12,14,16

It is clear that each subsequent difference is obtained by adding 2 to the previous
difference. This means the differences form an arithmetic progression with a
common difference of 2.

Predicting the Next Difference in the Pattern

Since the pattern of differences is increasing by 2 each time, the next difference in
the sequence (after 16) will be:

Next difference = Last observed difference + 2 = 16 + 2 = 18
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Calculating the Absent Value in the Series

To find the absent value (the next term in the original series), we add the predicted
next difference to the last known term in the original series.

Last term in the series = 72
Predicted next difference = 18

Absent value = Last term + Next difference = 72 + 18 = 90
Matching the Result with the Options

The calculated absent value is 90. Now, let's compare this result with the provided
options:

e A 80
e B.92
e C.90
e D.84

Our calculated value of 90 matches option C.

Revision Table: Number Series Pattern Summary
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Term Term . . Pattern in
Difference from Previous Term .
Number Value Differences

Ist 20 - -

2nd 30 30 —20 =10 -

3rd 42 42 — 30 = 12 12—-10=2
4th 56 56 — 42 = 14 14—-12=2
bth 72 72 — 56 = 16 16 —14 =2

72 + 18 = 90 (Predicted diff: 16 + 18 —16 = 2

6th (Absent) 90
( ) 2 =18) (Expected)

Additional Information: Exploring Other Number Series
Techniques

While the difference method worked well here, there are other patterns to look for in
number series questions:

e Arithmetic Progression: A constant difference between terms (e.g., 5,10, 15, 20...).

e Geometric Progression: A constant ratio between terms (e.g., 3, 9, 27, 81...).

¢ Double Difference Series: The differences between terms form another series,
and the differences of *that* series are constant. This was the case in our
problem (differences: 10, 12, 14, 16; second differences: 2, 2, 2).

o Perfect Squares or Cubes: Terms might be n?, n?, n? £ k, or n® & k. For the given
series, another patternis 4 x5 =20,5x6 =30,6 x 7=42, 7 x 8 =56, 8 x 9 =72, SO
the nextis 9 x 10 = 90.

¢ Alternating Series: The pattern alternates between two different rules.

e Fibonacci Series: Each term is the sum of the two preceding terms (1,1, 2, 3, 5,
8..).

Always start by calculating the differences, but be prepared to look for other types
of patterns if the difference method doesn't reveal a clear rule.
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48. Answer: a

Explanation:

Calculating the Value of the 18th Test Result

This problem involves understanding and applying the concept of averages. The
average is calculated as the sum of all observations divided by the number of
observations. We can rearrange this formula to find the sum of observations if we
know the average and the number of observations.

The relationship is:

Sum of Observations = Average x Number of Observations
Step-by-Step Calculation
1. Find the Total Sum of all 35 Test Results

We are given that the average of 35 tests is 21.
Total Sum = Average of 35 tests x Number of tests
Total Sum = 21 x 35

Total Sum = 735

So, the sum of all 35 test results is 735.
2. Find the Sum of the First 17 Test Results

We are given that the average of the first 17 results is 19.
Sum of First 17 = Average of first 17 x Number of first 17 tests
Sum of First 17 =19 x 17

Sum of First 17 = 323
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The sum of the first 17 test results is 323.
3. Find the Sum of the Last 17 Test Results

We are given that the average of the last 17 results is 22.
Sum of Last 17 = Average of last 17 x Number of last 17 tests
Sum of Last 17 = 22 x 17

Sum of Last 17 = 374

The sum of the last 17 test results is 374.
4. Determine the Value of the 18th Test Result

The 35 test results can be thought of as the sum of the first 17 results, the 18th result,
and the last 17 results.

Total Sum = (Sum of First 17) + (Value of 18th Test) + (Sum of Last 17)

We want to find the value of the 18th test. We can rearrange the formula:
Value of 18th Test = Total Sum — (Sum of First 17 4+ Sum of Last 17)

Substitute the sums we calculated:

Value of 18th Test = 735 — (323 + 374)

Value of 18th Test = 735 — 697

Value of 18th Test = 38

Therefore, the value of the result of the 18th test is 38.

Summary of Results
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Description Calculation | Result
Total Sum (35 tests) 21 x 35 735
Sum of First 17 tests 19 x 17 323
Sum of Last 17 tests 22 x 17 374

Sum of First 17 and Last 17 ' 323 + 374 697

Value of 18th Test 735 — 697 38

The value of the 18th test result is 38.

Revision Table: Average and Sum Concepts

Concept Definition Formula
Average Sum of all values divided by the number of Sum
verage = Count

(Mean) values.

o . Sum = Average X
Sum of Values | Total of all the individual values in a set.

Count

Additional Information: Solving Problems with Averages

When dealing with problems involving averages, especially those with subsets of
data like in this case, it's crucial to use the relationship between average, sum, and
count. Here are some tips:

e Always start by identifying what you know: the averages, the number of
observations in each group.

e Calculate the sum for each group using the formula: Sum = Average x Count.

e Understand how the different groups relate to the total set of data. In this
problem, the total set of 35 tests is composed of the first 17, the single 18th test,
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and the last 17.

e Use the sums you calculated to find the missing information. If the total sum is
equal to the sum of its parts, you can subtract the known parts from the total
to find the unknown part.

e Pay attention to the indices (like 17th, 18th, 35th) to make sure you are including
the correct number of items in each calculation. Notice that 17 (first) + 1 (18th)
+ 17 (last) = 35 (total).

49. Answer: b

Explanation:

Understanding Variance and Standard Deviation

This question asks us to find the variance of a population given its standard
deviation. Standard deviation and variance are both measures of the spread or
dispersion of a dataset. They tell us how much individual data points typically
deviate from the mean of the dataset.

Relationship Between Variance and Standard Deviation

The relationship between variance and standard deviation is quite simple and
direct. The variance is the square of the standard deviation. Conversely, the
standard deviation is the square root of the variance.

The formula relating them is:
Variance = (Standard Deviation)?
or

Standard Deviation = v/Variance

Calculating the Variance

We are given that the standard deviation of the population is 5.
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Using the formula, we can calculate the variance:
Variance = (Standard Deviation)?

Variance = (5)?

Variance =5 x 5

Variance = 25

Therefore, the variance of the population is 25.
Comparing with Options
Let's look at the given options:

e A 10
e B.15
e C.25
e D.125

Our calculated variance is 25, which matches option C.

Measure Given Value
Standard Deviation (o) | 5

variance (¢2) ?

Calculation steps:

1. Identify the given measure: Standard Deviation = b.

2. Recall the relationship: Variance = (Standard Deviation)?.

3. Substitute the value: Variance = (5).
4. Calculate the square: Variance = 25.

Revision Table: Key Concepts in Statistics
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Concept

Mean

variance (

o?)

Standard
Deviation (o

)

Population

Sample

Definition

The average value of a
dataset.

The average of the
squared differences
from the Mean.
Measures how spread
out a set of data is.

The square root of the
variance. Measures the
typical distance of data
points from the Mean.

The entire group being
studied.

A subset of the
population.

Relationship to Standard
Deviation/Variance

Used in the calculation of variance and
standard deviation.

The square of the standard deviation.

The square root of the variance. More
intuitive measure of spread than
variance because it's in the original units.

Standard deviation and variance
calculated for a population are denoted
by o and o2

Standard deviation and variance
calculated for a sample are denoted by
s and s?. The calculation uses a slightly
different formula (dividing by n-1instead
of n).

Additional Information: Why Use Both Standard
Deviation and Variance?

Both variance and standard deviation measure dispersion, but they are used in

different contexts.

e Variance: The calculation of variance involves squaring the differences from

the mean. This makes larger deviations contribute more significantly to the
variance. Variance is often used in statistical tests and theoretical calculations
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(like ANOVA) because its mathematical properties are convenient. However,
variance is in squared units, which can make it difficult to interpret in the
context of the original data.

e Standard Deviation: By taking the square root of the variance, the standard
deviation brings the measure of spread back into the original units of the data.
This makes it easier to understand how much the data points typically vary
from the mean. For example, if the data is in meters, the standard deviation will
also be in meters. This makes standard deviation a more commonly reported
measure of dispersion in descriptive statistics.

Understanding the simple squared relationship between variance and standard
deviation is fundamental in statistics.

50. Answer: a

Explanation:

Solving the ONIDA-INDIA Coding Decoding Question

This question asks us to decode the word INDIA based on a given code for the word
ONIDA. We are told that in a certain code language, ONIDA is written as 57834. Our
goal is to find the code for INDIA using the same logic.

Understanding the Coding Rule

The code provided for ONIDA (57834) gives us a mapping between the letters in
ONIDA and the digits in the code. Let's list this mapping out clearly:
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Letter Code Digit

@) 5
N 7
I 8
D 3
A 4

From this table, we can see the specific digit assigned to each letter present in the
word ONIDA. This is a direct letter-to-digit substitution cipher.

Decoding the Word INDIA

Now, we need to apply this same mapping to the letters in the word INDIA. We will
take each letter in INDIA and find its corresponding digit from the mapping we
derived:

e The first letter is I. From the mapping, | is coded as 8.

e The second letter is N. From the mapping, N is coded as 7.
e The third letter is D. From the mapping, D is coded as 3.

e The fourth letter is I. From the mapping, | is coded as 8.

e The fifth letter is A. From the mapping, A is coded as 4.

Putting these digits together in the order they appear in INDIA, we get the code:
| — 8
N—7

D—3
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So, the code for INDIA is 87384.
Comparing with Options
Let's look at the given options to find the code 87384:

e A. 83874
e B.87834
e C.87384
e D.83784

The code we derived for INDIA is 87384, which matches option C.

Conclusion

By analyzing the letter-to-digit mapping provided by the word ONIDA and its code
57834, we successfully decoded the word INDIA. The mapping is a simple
substitution cipher where each letter is assigned a unique digit. Applying this
mapping to INDIA gives us the code 87384.

The final answer is 87384.

Revision Table: Coding Decoding

Concept Description Example
Coding- A process of converting words, letters, or
9 numbers into a specific code based on a ONIDA — 57834
Decoding
pattern or rule.
" A method where units of plaintext (letters,
Substitution Amapstol,B

, numbers, etc.) are replaced with cipher text
Cipher . ) maps to 2, etc.
units based on a fixed system.

The specific logic or pattern used to In this problem,
Mapping/RuIe transform the original information into the O=b, N=7,1=8,
coded form. D=3, A=4.
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Additional Information: Types of Coding

Coding-decoding questions often involve different types of patterns. Besides simple
substitution, other types include:

e Letter Coding: Letters are replaced by other letters based on a pattern (e.g.,
shifting letters by a fixed number in the alphabet).

¢ Number Coding: Words are represented by numbers, often based on letter
positions or sums of positions in the alphabet.

¢ Mixed Coding: A combination of letters and numbers used in the code.

e Symbol Coding: Using symbols instead of letters or numbers.

e Sentence Coding: Coding for entire sentences or phrases, often using specific
words to represent others.

Practicing different types helps in quickly identifying the rule in coding-decoding
problems.

51. Answer: d

Explanation:

Finding the Remainder Using the Remainder Theorem

The question asks us to find the remainder when the polynomial 28 + z%° + 5 is
divided by % + 1.

We can use a property derived from the Remainder Theorem. The Remainder
Theorem states that when a polynomial P(z) is divided by z — a, the remainder is
P(a). A useful extension for division by z" + k is to substitute 2™ = —k into the dividend
to find the remainder.

In this problem:

e The dividendis P(z) = 2% + 20 + 5.
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e The divisoris D(z) = z® + 1.

To find the remainder, we set the divisor equal to zero and find the value of z8:

Now, we substitute z8 = —1 into the dividend P(z) = z® + 20 + 5. We need to express
the terms z8 and z%° in terms of powers of z8.

Let's evaluate each term:

For the term z80:

Substitute z8 = —1:
.’1,'80 _ (_1)10

Since the exponent 10 is an even number, (—1)evernumber — 1 So,

0 =1
For the term 2%°:
20 = (28)°
Substitute z® = —1:
2% = (—1)°

Since the exponent 5 is an odd number, (—1)cddnumber — _7_Gp,

40:_1

Now substitute these values back into the original dividend z% 4 z* + 5:
Remainder = (z) + (z%)5 + 5

Substitute z8 = —1:
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Remainder = (—1)¥* + (=1)° +5
Remainder =1+ (-1)+5
Remainder =1—-1+5
Remainder =0+ 5

Remainder =5

Thus, when z% + z% + 5 is divided by z® + 1, the remainder is 5.

Final Remainder Calculation

Let's summarize the substitution steps:

e Given polynomial P(z) = 2% + 24 + 5.

e Given divisor D(z) = z8 + 1.

e Setdivisortozero:z® +1=0 — 2% = —1.
e Substitute z® = —1 into P(z):

o 80 = (z8)10 = (1)1 =1

o 40 — ($8)5 — (_1)5 = -1

e Remainder =1+ (—1) 4+ 5 =5.
The calculated remainder is b.
Options Analysis

e A.b
e B.8
e C.12
e D.13

Our calculated remainder is 5, which matches Option A.

Revision Table: Polynomial Remainder
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Concept Description Application Here
Remainder Theorem | When P(z) is divided by z" + k, Substitute z® = —1 into
(Extended) substitute " = —k into P(z). 2% 4 240 4 5.

—1)even — 1 -1 10:1
Powers of -1 (=1) (=1)

(-1 = -1 (—1)5 = —1
Remainder The result of the substitution. 1+(-1)+5=5

Additional Information: Polynomial Division and
Remainder

Polynomial division is a fundamental concept in algebra. When a polynomial P(z) is
divided by a non-zero polynomial D(z), we get a quotient Q(z) and a remainder
R(z) such that P(z) = D(z)Q(z) + R(z). The degree of the remainder R(z) is always
less than the degree of the divisor D(z).

In this specific problem, the divisor is z® + 1, which has a degree of 8. The remainder
R(z) must therefore have a degree less than 8. In our case, the remainder is a
constant, 5, which has a degree of 0. This is consistent with the property of
polynomial division.

The method used here, substituting =8 = —1, is a shortcut based on the idea that if
8 +1 =0, then 28 = —1. Any term z* in the dividend can be reduced by replacing
powers of 28 with -1. For example, z% = (28)!° = (1)1 = 1. This process effectively
finds the value that the polynomial P(z) takes when z® = —1, which is the remainder.

52. Answer: b

Explanation:
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Finding the Greatest 4-Digit Number Divisible by
Multiple Numbers

The problem asks us to find the largest number with four digits that can be divided
completely by 12, 20, 32, and 44. If a number is completely divisible by several
numbers, it means that the number is a common multiple of those numbers. To find
such a number, we first need to find the Least Common Multiple (LCM) of 12, 20, 32,
and 44.

Calculating the Least Common Multiple (LCM)

The LCM of a set of numbers is the smallest positive integer that is a multiple of all
the numbers in the set. To find the LCM, we can use the prime factorization method.

Let's find the prime factorization of each number:
e Prime factorization of 12:
12=2x2x3=22x3!
e Prime factorization of 20:
20 =2 x2x5=2"x5"
e Prime factorization of 32:

32=2x2x2x2x2=2%

e Prime factorization of 44:
44=2x2x11=2%x 11

Now, to find the LCM, we take the highest power of all the prime factors that appear
in any of the factorizations:

e Highest power of 2 is
(from 32)
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e Highest power of 3 is

31
(from 12)
e Highest power of 5 is
51
(from 20)
e Highest power of 11is
11

(from 44)
The LCM is the product of these highest powers:
LCM(12,20,32,44) = 2° x 3! x 5! x 11*
LCM =32 x3x5x11
LCM =96 x 55
Let's calculate the product:
96 x 55 = 96 x (50 + 5) = 96 x 50 + 96 x 5
= 4800 + 480 = 5280

So, the LCM of 12, 20, 32, and 44 is 5280.

Finding the Greatest 4-Digit Multiple of the LCM

Any number that is completely divisible by 12, 20, 32, and 44 must be a multiple of
their LCM, which is 5280. We are looking for the greatest number with 4 digits that is
a multiple of 5280.

The greatest 4-digit number is 9999.

We need to find the largest multiple of 5280 that is less than or equal to 9999. To do
this, we divide 9999 by 5280:
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9999 - 5280
When we divide 9999 by 5280, we get:
9999 =1 x 5280 + 4719
The quotient is 1, and the remainder is 4719.

This means 9999 is not a multiple of 5280. To find the largest multiple of 5280 that is
less than or equal to 9999, we subtract the remainder from 9999.

Largest multiple =
9999 — Remainder
Largest multiple =
9999 — 4719
Largest multiple =
5280

The largest multiple of 5280 that is less than or equal to 9999 is 5280 itself. This
number is a 4-digit number and is completely divisible by 12, 20, 32, and 44.

Conclusion

The greatest number of 4 digits which is completely divided by 12, 20, 32 and 44 is
5280.
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Number Prime Factorization

12 22 x 3
20 22 x5
32 2°

44 22 x 11

Revision Table: Key Concepts Revisited

Concept Explanation

Divisioilt A number ‘d’ is divisible by a number ‘b’ if the division of 'a’ by
ivisibili
y ‘b’ leaves no remainder.

Common Multiple | A number that is a multiple of two or more given numbers.

The smallest positive common multiple of two or more
numbers. Essential for problems involving finding numbers
divisible by multiple numbers.

Least Common
Multiple (LCM)

Expressing a composite number as a product of its prime
factors. Useful for finding LCM and HCF.

Prime Factorization

Additional Information: Finding Numbers Divisible by Given Numbers

Problems involving finding a number divisible by a set of numbers often require
calculating the LCM. If you need to find the smallest such number, it's often the LCM
itself (or related to it). If you need to find the largest such number within a range,
you find the largest multiple of the LCM within that range.
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For example, to find the smallest number divisible by A, B, and C, you calculate
LCM(A, B, C). If you need the largest N-digit number divisible by A, B, and C, you
calculate LCM(A, B, C), find the largest N-digit number (e.g., 9999 for 4 digits), divide
the largest N-digit number by the LCM, find the remainder, and subtract the
remainder from the largest N-digit number.

53. Answer: b

Explanation:

Understanding Smog: Fog Polluted by Smoke

The question asks for the specific term used to describe fog that has been polluted
by smoke. This phenomenon is a significant environmental issue, particularly in
urban areas.

Defining the Term

Let's look at the options provided and determine which one correctly identifies fog
polluted by smoke.

e Skog: This is not a recognized word in the English language used to describe
atmospheric conditions.

e Pollutant: A pollutant is a substance that contaminates something, especially
the environment. Smoke is a pollutant, but ‘pollutant’ itself doesn't describe the
mixture of fog and smoke.

¢ Clog: Clog means to block something or become blocked. This term is not
related to atmospheric pollution or fog.

e Smog: Smog is a portmanteau word, formed by combining the words ‘'smoke’
and fog'. It specifically refers to a type of air pollution that forms when fog
mixes with smoke particles, often from burning fossil fuels.

Based on the definitions, the term that means fog polluted by smoke is Smog.

Detailed Analysis of Options
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Relevance to "fog polluted by

Option Meaning/Definition .
P g/ smoke
A. Skog Not a standard English word. Irrelevant

B. Smoke is a pollutant, but this word
A substance that pollutes.

Pollutant doesn't describe the mixture.
C.Clog To block or obstruct. Irrelevant
D-Smog A mixture of smoke and fog; fog | Directly matches the description in

polluted by smoke. the question.

Therefore, the correct term for fog which has been polluted by smoke is smog.

Revision Table: Key Terms

Term Simple Definition
Fog A thick cloud of water droplets or ice crystals near the ground.
Smoke | Particles and gases produced by burning.

The presence in or introduction into the environment of a substance

Pollution
which has harmful or poisonous effects.

Smog Fog combined with smoke and other atmospheric pollutants.

Additional Information on Smog and Air Pollution

Smog is a visible type of air pollution. Historically, it was associated with industrial
areas where burning coal produced large amounts of smoke and sulfur dioxide,
mixing with fog to create "London smog". Today, in many parts of the world,
especially in cities with heavy traffic, smog is primarily photochemical smog,
formed when sunlight reacts with pollutants like nitrogen oxides and volatile organic
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compounds from vehicles and industries. This modern smog contains ozone and
other harmful substances.

Understanding the term smog and its composition is important for studying air
quality and its impact on health and the environment. Sshog can cause respiratory
problems, reduce visibility, and damage vegetation.

54. Answer: a
Explanation:

World Heritage Day is an international observance celebrated annually. Its purpose
is to raise awareness about the importance of preserving cultural heritage and
historical sites around the world. The day encourages communities to appreciate
and protect the tangible and intangible heritage that makes their world unique.

The question asks for the specific date on which World Heritage Day is celebrated.
Let's look at the options provided:

Option  Date

A 8 March
B 8 April
C 18 April
D 25 May

Identifying the World Heritage Day Date

World Heritage Day is officially known as the International Day for Monuments and
Sites. It was established by the International Council on Monuments and Sites
(ICOMOS) in 1982 and approved by the United Nations Educational, Scientific and
Cultural Organization (UNESCO) in 1983. The aim is to promote local communities
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and individuals’ awareness of the significance of cultural heritage and the efforts
required to protect and conserve it.

Based on historical records and international recognition, the designated date for
celebrating World Heritage Day is the eighteenth of April.

e Option A, 8 March, is celebrated as International Women's Day.

e Option B, 8 April, is not widely recognized as a major international observance
related to heritage.

e Option C, 18 April, is indeed the date officially recognized and celebrated
globally as World Heritage Day or the International Day for Monuments and
Sites.

e Option D, 25 May, is celebrated for various reasons internationally, but not as
World Heritage Day.

Therefore, the correct date for World Heritage Day is 18 April.

Revision Table: Key Dates

Date International Observance
8 March | International Women's Day

18 April | World Heritage Day (International Day for Monuments and Sites)

Additional Information on World Heritage

The concept of World Heritage refers to sites designated by UNESCO as having
outstanding universal value. These can include forests, mountains, lakes, deserts,
monuments, buildings, or cities. The World Heritage List is maintained by the World
Heritage Programme, administered by the UNESCO World Heritage Committee.

Key aspects of World Heritage:

e Purpose: To identify, protect, conserve, present, and transmit to future
generations cultural and natural heritage around the world considered to be of
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outstanding universal value.

e Convention: The 1972 UNESCO Convention concerning the Protection of the
World Cultural and Natural Heritage provides the framework for the program.

e Types of Sites: Sites can be Cultural (e.g., historical buildings, cities), Natural
(e.g., national parks, natural landscapes), or Mixed (combining cultural and
natural significance).

e Threats: World Heritage sites face various threats, including war, natural
disasters, pollution, poaching, and uncontrolled urbanization. Protection efforts
are crucial.

e World Heritage Day Role: World Heritage Day on 18 April plays a vital role in
increasing public awareness about these sites and the importance of their
preservation.

Understanding the date and significance of World Heritage Day helps in
appreciating global efforts towards preserving irreplaceable cultural and natural
treasures.

55. Answer: a

Explanation:

Understanding Supplementary Angles

Two angles are considered supplementary angles if the sum of their measures is
exactly 180 degrees. This is a fundamental concept in geometry.

In this problem, we are given two angles expressed in terms of a variable 'y

e AngleI: (6y + 70)°
e Angle 2: (3y +47)°

We are told that these two angles are supplementary angles. Therefore, their sum
must equal 180 degrees.

Setting Up the Supplementary Angle Equation
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Based on the definition of supplementary angles, we can write the following
algebraic equation:

(6y + 70)° + (3y + 47)° = 180°
We can drop the degree symbol while solving the algebraic equation:

(6y + 70) + (3y + 47) = 180
Solving for the Value of y

Now, we need to solve this linear equation for 'y’ The steps are as follows:

1. Combine like terms on the left side of the equation (terms with 'y’ and constant
terms).

2. Isolate the term with 'y

3. Solve for 'y

Let's combine the 'y’ terms and the constant terms:
(6y + 3y) + (70 + 47) = 180
9y + 117 = 180
Now, subtract 117 from both sides of the equation to isolate the term with 'y":
9y = 180 — 117
9y = 63

Finally, divide both sides by 9 to find the value of 'y"

63
Y=
y=71

Verifying the Solution

To verify our answer, we can substitute y = 7 back into the expressions for the two
angles:

GETITON \

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

Prepp

e Anglel: (6 x 7+ 70)° = (42 + 70)° = 112°
e Angle 2: (3 x 7+ 47)° = (21 +47)° = 68°

Now, let's check if their sum is 180 degrees:
112° + 68° = 180°

Since the sum is 180 degrees, our value of y = 7 is correct for the supplementary
angles.

The value of y is 7.

Matching the Answer with Options

Let's compare our result with the given options:

e A2
e B.15
e C.7
e D.10

Our calculated value for y is 7, which matches option C.

Given Given . . Solved
Condition Equation
Angle1 Angle 2 Value of y
Supplementary Angles (6y + 70) + (3y +
6 70)° | (3y +47)° =1
(6y +70)" | By +47" | (g m = 1809) 47) = 180 Y

Revision Table: Key Concepts in Angles
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Concept Definition Example (If Angle A = 60°)

Angle B =180° - 60° =120°.
Two angles whose sum is 180° A and B are
supplementary.

Supplementary
Angles

Angle C = 90° - 60° = 30°.
Complementary

Two angles whose sum is 90° A and C are
Angles
complementary.
Angles that share a common Two angles formed by a
Adjacent Angles | vertex and a common side, but line segment splitting
no common interior points. another angle.

A pair of adjacent angles formed
Linear Pair when two lines intersect. They
are always supplementary.

Two adjacent angles on a
straight line.

Additional Information: Solving Linear Equations

The problem required solving a basic linear equation. Here is a quick recap of the
steps involved in solving an equation of the form az + b = ¢:

1. Combine Like Terms: If there are multiple terms with the variable or multiple
constant terms on one side, combine them first. (In our problem, we combined
6y and 3y, and 70 and 47).

2. Isolate the Variable Term: Use addition or subtraction to move the constant
term (b) to the other side of the equation. Whatever operation you perform on
one side, you must perform the same operation on the other side to keep the
equation balanced. az = ¢ — b. (In our problem, we subtracted 117 from both
sides).

3. Solve for the Variable: Use multiplication or division to isolate the variable (z).If
the variable is multiplied by a coefficient (a), divide both sides by that
coefficient. z = <. (In our problem, we divided both sides by 9).

Solving these equations is a critical skill for many geometry problems.
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56. Answer: a

Explanation:

Understanding the APGAR Scale for Newborn Health

The question asks about the definition of the APGAR scale. Let's examine the options
provided to understand what this scale is used for.

The APGAR scale is a standard assessment used immediately after a baby is born. It
provides a quick way to evaluate the physical condition of the newborn and
determine if they need extra medical care.

The term APGAR is an acronym for the five criteria assessed:

e Appearance (skin color)
Pulse (heart rate)

Grimace (reflex irritability)
Activity (muscle tone)
Respiration (breathing effort)

Each criterion is scored on a scale of 0, 1, or 2. The scores are then added up to get a
total score ranging from 0 to 10.

APGAR Scoring Breakdown
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Sign

Appearance (Skin
Color)

Pulse (Heart Rate)

Grimace (Reflex
Irritability)

Activity (Muscle Tone)

Respiration (Breathing
Effort)

Score O

Blue-gray, pale
all over

Absent

No response

Limp

Absent

Interpreting APGAR Scores

Score 1

Body pink,
extremities blue

Below 100 bpm

Grimace

Some flexion of
extremities

Slow, irregular

Score 2

Completely
pink

100 bpm or
above

Cough, sneeze,
cry

Active motion

Good cry

e Scores of 7, 8, or 9 are considered normal and indicate the baby is in good

condition.

e Scores below 7 may indicate that the baby needs some medical attention,
such as help with breathing.

e Lower scores (especially below 3) indicate a critical condition requiring
immediate resuscitation.

The test is typically given twice: once at 1 minute after birth and again at 5 minutes

after birth. If the score is low at 5 minutes, the test may be repeated at 10 minutes.

Based on this information, let's look at the options again:

e A.Scale to measure the height of mountains - Incorrect. This is related to
geography or surveying.

e B. Time Measuring Scale - Incorrect. This relates to chronometry.

e C.Scale to determine the physical condition of a newborn - Correct. This
precisely matches the purpose of the APGAR scale.
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e D. longevity scale - Incorrect. This would relate to life expectancy.

Therefore, the APGAR scale is used to determine the physical condition of a newborn
baby right after birth.

Revision Table: Key Aspects of APGAR Scale

Aspect Description
Purpose Evaluate newborn’'s physical condition
Components | Appearance, Pulse, Grimace, Activity, Respiration
Scoring 0 to 2 points for each component
Total Score | 0to10

Timing 1 minute and 5 minutes after birth (sometimes 10 minutes)

Additional Information on Newborn Assessment

While the APGAR score is a valuable initial assessment, it does not predict the baby's
long-term health, behavior, intelligence, or personality. It is a tool to help healthcare
providers quickly assess the baby's transition from the womb and identify those
who need immediate support.

Other assessments and monitoring are also performed on newborns, but the APGAR
scale is a fundamental part of immediate post-birth care worldwide. It was
developed by Dr. Virginia Apgar in 1952.

57. Answer: a

Explanation:

Understanding the Term Black Gold
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The term "black gold” is often used metaphorically to describe a commodity that is
dark in color but highly valuable, similar to how gold is precious. The question asks
which of the given options is commonly referred to as "black gold". Let's examine the
options:

e Raw gold: Gold in its natural state is typically found as nuggets or in veins and
is yellow, not black. So, it is not black gold.

e Petrol: Petrol is derived from crude oil, which is a dark, viscous liquid found
beneath the Earth's surface. Crude oil (and thus petrol) is incredibly valuable
due to its widespread use as fuel for transportation, heating, and power
generation, as well as a raw material for various products. Because of its dark
color and immense value, crude oil (and sometimes by extension, petrol) is
widely known as "black gold".

e Coal: Coalis black and is a valuable fuel source, but it is typically referred to as
“black diamond” or simply “coal’, not "black gold'".

e Carbon: Carbon is a chemical element found in many forms (like diamond,
graphite, charcoal). While essential and valuable, it is not specifically called
"black gold” in this context.

Based on common terminology and the high value of the commodity, Petrol
(derived from crude oil) is the substance referred to as black gold.

Why Petrol is Called Black Gold

The nickname "black gold” highlights two key characteristics of crude oil, from which
petrol is refined:

1. Color: Crude oil is typically a dark, almost black or dark brown liquid.

2. Value: Like precious gold, crude oil is a highly sought-after commodity on the
global market. Its value is immense because it powers much of the world's
transportation and industrial activity. It's also a fundamental building block for
numerous products, including plastics, chemicals, and pharmaceuticals. The
economic and political significance of crude oil makes it as valuable as gold in
many respects.

Therefore, the term "black gold® effectively captures both the appearance and the
significant economic value of crude oil and its derivatives like petrol.
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Analyzing the Options

Let's consider why the other options are not called black gold:

e Raw gold: Its color is typically yellow, hence not black gold.

e Coal: While black and valuable, its common nickname is black diamond,
referring to its value compared to less valuable stones, and its black color.

e Carbon: A fundamental element, but not a specific commodity traded or
referred to as black gold.

The term specifically applies to petroleum products due to their unique
combination of dark color and extraordinary global economic value.

Conclusion on Black Gold

In summary, the term “black gold" is a popular nickname for crude oil and its
derivatives like petrol due to their dark appearance and immense economic value
on the world stage. Among the given options, Petrol fits this description perfectly.

Revision Table: Understanding Key Terms

Why it's NOT Black Gold (if

Term Description )
applicable)

Raw gold Natural state of gold Yellow color

Petrol (from Crude | Refined product of crude ' Dark color, high value - Is Black

Oil) oil Gold
. . Called "black diamond®, not black
Coal Solid fossil fuel
gold
Not a specific commodit
Carbon Chemical element P Y

nickname

Additional Information: The Impact of Black Gold
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The global trade and control of "black gold" (crude oil) have significant impacts on
international relations, economies, and environmental policies. Its price fluctuations
can affect everything from transport costs to the cost of goods manufactured using
petroleum-based materials. The search for and extraction of crude oil have also led
to technological advancements but also environmental challenges.

Understanding the term "black gold” is important in the context of energy resources
and global economics. It symbolizes the power and wealth associated with this vital
commodity.

58. Answer:c

Explanation:

Finding the HCF of Decimal Numbers: 1.43, 1.87, and 20.9

To find the Highest Common Factor (HCF) of decimal numbers, we first need to
convert them into whole numbers. This is done by multiplying each number by a
power of 10 such that all decimals are removed. The power of 10 should be
determined by the maximum number of decimal places among the given numbers.

The given numbers are 1.43,1.87, and 20.9.

e 143 has two decimal places.
e 1.87 has two decimal places.
e 20.9 has one decimal place.

The maximum number of decimal places is two. Therefore, we multiply each
number by 100 to convert them into integers:

e 1.43 x 100 = 143
e 1.87 x100 = 187
e 20.9 x 100 = 2090

Now, we need to find the HCF of the resulting integers: 143, 187, and 2090.
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We can find the HCF by using the prime factorization method:

e Find the prime factors of 143:
o 143 =11 x 13 (Both 11 and 13 are prime numbers)
e Find the prime factors of 187:
o 187 =11 x 17 (Both 11 and 17 are prime numbers)
e Find the prime factors of 2090:
o 2090 =10 x 209
o 2090 = (2 x 5) x 209
o To factor 209, we can test small prime numbers. 209 + 11 = 19. (Both 11 and
19 are prime numbers)
0 S0,2090 =2x5x11x19

The prime factorizations are:

o 143 =11! x 13!
o 187 =11! x 17!
e 2090 = 2! x 5! x 11! x 19!

The HCF of these numbers is the product of the lowest powers of the common prime
factors. The only common prime factor among 143,187, and 2090 is 11.

The lowest power of 11 common to all is 11! = 11.
So, the HCF of 143, 187, and 2090 is 11.

Finally, to find the HCF of the original decimal numbers (1.43,1.87, and 20.9), we must
divide the HCF of the integers by the same power of 10 we used earlier, which was
100.

HCF (1.43,1.87,20.9) = HSEMBISL2090) _ AL — 17,

Thus, the HCF of 1.43,1.87, and 20.9 is O.11.

Revision Table: Key Concepts for HCF of Decimals
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Example Applied to

Concept Explanation .
P P Question
c ‘'t Multiply decimals by a power of 10 (10, 100, 1000, | Multiply 1.43,1.87,
onvert to
nt etc.) to make them whole numbers. Use the 20.9 by 100 to get
ntegers
g highest power needed for any of the numbers. | 143,187, 2090.
_ Calculate the HCF of the resulting whole
Find HCF of b . thods lik . HCF of 143,187,
numbers using methods like prime
Integers . 9 o P 2090 is 1.
factorization or the division method.
Convert Divide the HCF of the integers by the same Divide 11 by 100 to
HCF back power of 10 used in the first step. get O.11.

Additional Information: HCF and LCM of Decimal Numbers

Finding the HCF or Least Common Multiple (LCM) of decimal numbers follows a
similar approach. The key steps are:

1. Make the number of decimal places equal: Add trailing zeros if necessary so all
numbers have the same number of decimal places as the one with the
maximum number of decimal places. For example, for 1.43, 1.87, 20.9, we can
write them as 1.43, 1.87, 20.90.

2. Convert to Integers: Multiply all numbers by the appropriate power of 10
(determined by the number of decimal places after step 1) to remove the
decimals.

3. Calculate HCF or LCM of Integers: Find the HCF or LCM of the resulting integer
numbers.

4. Convert Result back to Decimal: Divide the HCF or LCM found in step 3 by the
same power of 10 used in step 2.

This method works because multiplying all numbers by a constant factor (the
power of 10) also multiplies their HCF and LCM by the same factor. Therefore,
dividing the HCF or LCM of the scaled integers by that factor gives the correct HCF or
LCM of the original decimal numbers.
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For example, if HCF(a,b,c) = h, then HCF(100a,100b,100c) = 100h. This means h =

HCF(100a,100b,100c)
100

. This principle is used in our calculation.

59. Answer: cC

Explanation:

Calculating Profit Percentage on Apple Mixture

This problem requires us to calculate the profit percentage earned by a wholesaler
who mixes three types of apples with different costs and sells the resulting mixture.
To do this, we first need to find the average cost price per kilogram of the mixture
based on the ratio provided. Then we compare this cost price with the selling price
to find the profit and subsequently the profit percentage.

Let's break down the calculation step-by-step.

Step 1. Determine the Cost Price per kg of the Mixture

The wholesaler mixes three types of apples valued at Rs 40, Rs 50, and Rs 50 per kg
in the ratio of 1: 3: 5 on the basis of weight.

Assume the weights of the three types of apples mixed are 1w, 3w, and 5w
kilograms, respectively, where w is a constant. The total weight of the mixture is
lw + 3w + 5w = Yw kilograms.

The total cost of the mixture is the sum of the costs of each type of apple:

e Cost of Type 1apples = (Weight of Type 1) x (Cost per kg of Type 1) = 1w x 40 =

40w Rs

e Cost of Type 2 apples = (Weight of Type 2) x (Cost per kg of Type 2) = 3w x
50 = 150w Rs

e Cost of Type 3 apples = (Weight of Type 3) x (Cost per kg of Type 3) = 5w x
50 = 250w Rs

Total cost of the mixture = 40w + 150w + 250w = 440w RS.
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The cost price per kilogram of the mixture is the total cost divided by the total
weight:

Cost Price per kg (CP) = gaalesl. — 4w — 40 Rs/kg.

We can express this as a decimal: 4 ~ 48.888... Rs/kg.

Step 2: Identify the Selling Price per kg

The problem states that the wholesaler sells the mixture at the rate of Rs 59.88 per
kg.

Selling Price per kg (SP) = 59.88 Rs/kg.
Step 3: Calculate the Profit per kg

Profit per kg is the difference between the Selling Price per kg and the Cost Price per
kg:

Profit per kg = SP - CP = 59.88 — 42

To subtract, it's helpful to convert 59.88 into a fraction or perform the subtraction
directly:

Profit per kg = 59.88 — 48.888... = 10.99111... Rs/kg.
Using fractions for precision:

497
59.88 = 2388 — 11

. 1497 440 _ 1497x9-440x25 _ 1347311000 _ 2473
Profit per kg = =; 9 = 259 = 295 = 925 Rs/kg.

Step 4: Calculate the Percentage of Profit

The percentage of profit is calculated using the formula:

T Profit per kg
Percentage Profit = (m) x 100

Percentage Profit = (—%ﬁ?ﬁ) x 100
9
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Percentage Profit = (212 x &) x 100

Percentage Profit = (22 x 2-) x 100

Percentage Profit = (F2%-) x 100

it — 2473x100 __ 2473x4 __ 9892
Percentage Profit = £200 = £82 = 2

Now, perform the division:

9892
o~ 22.4818...

This value is very close to 22.5%.
Let's check if 22.5% profit leads to the selling price of 59.88 (approximately).
If Profit % = 22.5%, then SP = CP x (1 + Profit %)

SP = 430 x (14 228) — 400 » (1 4 0.225) = 40 % 1.225

SPp — 440 , 1225 _ 440

49 _ 11x49 53

9 1000 9 B 40 9 9

539 ~ 59.888... which is indeed approximately 59.88.

Therefore, the percentage of profit earned by the wholesaler is approximately 22.5%.

The calculation confirms that the profit percentage is very close to 22.5%.
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- Cost per kg Ratio Assumed Weight Total Cost
(Rs) (weight) (kg) (Rs)

Apple Type
| Ppie Typ 40 1 1w 40w
Apple T
2pp °YPe 50 3 3w 150w
Apple Type
Spp P 50 5 dw 250w
Mixture

- 9 Jw 440w
Total

Cost Price per kg = 40w — 40 pg/kg,

— ow
Selling Price per kg = 59.88 Rs/kg.

. [ 59.88— 40
Percentage Profit = (ﬂl)—ﬂ’) x 100 ~ 22.5%

9

Conclusion on Profit Percentage

Based on the calculations, the percentage of profit earned by the wholesaler is
approximately 22.5%.

Revision Table: Key Calculations for Apple Profit
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Calculation Step Formula/Value Result
Ratio of Weights 1:3:5 -
Costs per kg 40, 50, 50 -
Assumed Total Weight | 1w + 3w + 5w Qw
Total Cost 1w(40) + 3w(50) + 5w(50) | 440w

Cost Price per kg (CP) | Total Cost [ Total Weight | 42 Rs/kg

Selling Price per kg (SP) | Given 59.88 Rs/kg
Profit per kg SP-CP 59.88 — 40 Rs/kg
Percentage Profit (Eft) x 100 ~ 22.5%

Additional Information: Understanding Mixture Problems and Profit

Mixture problems often involve finding the average cost or price when different
items are combined in specific ratios. The key is to calculate the total cost of the
combined items and divide by the total quantity or weight to get the average cost
per unit.

In this apple mixture problem, the ratio 1:3:5 gives us the proportions by weight. By
assuming weights based on this ratio (like 1 kg, 3 kg, and 5 kg, or 1w, 3w, 5w), we can
easily calculate the total cost and total weight of the mix. The unit ‘W' cancels out
when calculating the average cost price per kg, meaning the actual total quantity
doesn't matter, only the ratio.

The profit percentage is always calculated with respect to the Cost Price, unless

otherwise specified. The formula is: Percentage Profit = (S"“ing frice Clost Pﬁ“‘) x 100.

Understanding how ratios affect the average value is crucial in solving such mixture
problems. The average value (cost per kg in this case) will always lie between the
lowest and highest individual values being mixed.
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60. Answer: d

Explanation:

Understanding the Problem: Finding the Mean of New
Observations

The question asks us to find the mean (average) of two new observations that were
added to a set of six observations, changing the overall mean. We are given the
initial number of observations and their mean, and the final number of observations
and their new mean. To find the mean of the two new observations, we first need to
figure out their sum.

Calculating the Sum of Observations

The mean of a set of observations is calculated by dividing the sum of all
observations by the total number of observations. Mathematically, this is:

Sum of Observations
Mean =

Number of Observations

From this formula, we can find the sum of observations if we know the mean and
the number of observations:

Sum of Observations = Mean x Number of Observations
Step 1: Find the sum of the initial 6 observations

We are given that the mean of 6 observations is 12.

e Number of initial observations = 6
e Mean of initial observations =12
e Sum of initial observations = Mean x Number of observations

Sum of initial observations = 12 x 6 = 72

Step 2: Find the sum of the new set of 8 observations
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Two observations are added to the initial 6, making the total number of
observations 6 + 2 = 8. The new mean is given as 13.

e Number of new observations = 8
e Mean of new observations =13
e Sum of new observations = New Mean x New Number of observations

Sum of new observations = 13 x 8 = 104
Step 3: Find the sum of the two new observations

The sum of the new set of 8 observations is the sum of the initial 6 observations plus
the sum of the two new observations.

Sum of new 8 observations = Sum of initial 6 observations + Sum of two new
observations

So, the sum of the two new observations is:

Sum of two new observations = Sum of new 8 observations - Sum of initial 6
observations

Sum of two new observations = 104 — 72 = 32
Step 4: Find the mean of the two new observations

We now know the sum of the two new observations is 32. To find their mean, we
divide their sum by the number of these new observations, which is 2.

Sum of two new observations

Mean of two new observations = -
Number of new observations

Mean of two new observations = 37 =16
The mean of the two new observations is 16.

Summary of Calculations
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Stage

Initial

After adding 2
observations

The two new
observations

Number of Sy Sum of
Observations Observations
6 12 6x12="72
6+2=28 13 8 x 13 =104
Calculated
2 104 — 72 = 32
Below

Mean of two new observations = 2 = 16.

Conclusion

The mean of the two new observations is 16.

Revision Table: Key Concepts in Mean Calculation

Concept

Mean
(Average)

Sum of
Observations

Definition Formula
The sum of a set of
y e Mean = &
observations divided n

by the number of
observations.

(where 3 z is the sum of observations, n
is the number of observations)

The total value
obtained by adding all Sum = Mean x Number of Observations

observations in a set.

Additional Information: Properties of Mean

e The mean is affected by every observation in the dataset.
e Adding or removing observations will generally change the mean.
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e Adding a constant value to every observation increases the mean by that
constant.

e Multiplying every observation by a constant value multiplies the mean by that
constant.

e The mean is a measure of central tendency, giving a typical value for the
dataset.

e It can be significantly influenced by extreme values (outliers).

61. Answer:a

Explanation:

Understanding Planet Naming after Roman Gods

Planets in our solar system were often named after Roman gods and goddesses.
This tradition comes from ancient astronomers who observed these celestial bodies.
The question asks which planet was named after the king of Roman gods.

Analyzing the Options

Let's look at the options provided and their connection to Roman mythology:

e Earth: Unlike most other planets, Earth is not named after a Roman or Greek
god. Its name comes from Old English and Germanic words meaning ‘ground’
or ‘soil.

e Venus: This planet is named after Venus, the Roman goddess of love and
beauty. She is equivalent to the Greek goddess Aphrodite.

e Saturn: This planet is named after Saturn, the Roman god of agriculture and
time. He was the father of Jupiter and many other important gods. He is
equivalent to the Greek god Cronus.

e Jupiter: This planet is named after Jupiter, the king of the Roman gods. He was
the god of the sky and thunder, equivalent to the Greek god Zeus. As the largest
planet, it was fittingly named after the most powerful god in the Roman
pantheon.
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Identifying the Planet Named After the King of Roman Gods

Based on Roman mythology, Jupiter was the king of the gods. The planet named

after this principal deity is Jupiter.

Therefore, the planet named after the king of Roman gods is Jupiter.

Revision Table: Planets and Their Roman Namesakes

Roman

Planet Associated Roman Deity
Name

Mercury | Mercurius Mercury
Venus Venus Venus
Earth Terra Terra (or Tellus)
Mars Mars Mars

. luppiter .
Jupiter . Jupiter

(Jupiter)

Saturn Saturnus Saturn

Uranus (originally Greek,

Uranus | Uranus
adopted by Romans)

Neptune  Neptunus Neptune

Role of Deity

Messenger of the gods

Goddess of love and
beauty

Goddess of the Earth
God of war

King of the gods, god of sky
and thunder

God of agriculture and
time, father of Jupiter

Primordial god of the sky

God of the sea

Additional Information on Planet Naming

The tradition of naming planets after Roman gods began in ancient times. Early
astronomers observed that some celestial bodies moved across the sky, unlike the
fixed stars. They named these "wandering stars” after deities because they seemed
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to have divine power to move. The brightness and speed of the planets also
influenced which god they were associated with.

e Mercury is fast and bright, like the messenger god Mercury.

e Venus is the brightest, shining beautifully like the goddess of beauty, Venus.

e Mars appears reddish, like blood, fitting for the god of war, Mars.

e Jupiter is the largest, commanding presence like the king of the gods, Jupiter.

e Saturn moves slower and is further out, representing the older god of time,
Saturn.

e Uranus and Neptune were discovered much later with telescopes. Uranus was
named after the Greek god of the sky (father of Saturn), and Neptune after the
Roman god of the sea. Pluto (now a dwarf planet) was named after the Roman
god of the underworld.

This naming convention helps us remember the planets and connects astronomy
with historical mythology.

62. Answer: c

Explanation:

The correct answer is B.
Key Points

¢ Jawahar Lal Nehru who was the Prime Minister of India has hoisted the national
flag from Red Fort most often.
o On 15 August 1947, the first Prime Minister of India, Jawaharlal Nehru raised
the Indian national flag above the Lahori Gate of the Red Fort in Delhi.
o From August 15,1947, to 1964, he unfurled the Indian flag at Red Fort for
continuous 17 years.

Additional Information

e Every year, the Prime Minister of India unfurls the flag at the Red Fort, but there
are some who got a chance to become PM of India but were not able to hoist
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the flag at the iconic monument.
e List of Prime Minister who hoisted the flag at Red Fort more than five times:

o Indira Gandhi - From 1966 to 1977, she got the opportunity for nothing less
than 11 times.

o Manmohan Singh - Ex-Prime Minister of India unfurled the flag 10 times.

o Narendra Modi - Current Prime Minister of India, Narendra Modi has been
hoisting the Indian flag at Red fort since 2014 till date.

o Atal Bihari Vajpayee - He is the only non- Congress Prime Minister who
has unfurled the Indian Flag at Red Fort six times.

o Rajiv Gandhi and Narasimha Rao unfurled the Indian flag five times each.

63. Answer: c

Explanation:

2016 Australian Open Women's Doubles Champions

The question asks about the winners of the Women's Doubles title at the 2016
Australian Open tennis tournament. This requires recalling specific information
about the results of that particular event.

Let's consider the options provided:

e A.Martina Hingis and Sania Mirza

e B. Sara Errani and Roberta Vinci

e C.Bethanie Mattek-Sands and Lucie Safarova
e D. Serena Williams and Venus Williams

The 2016 Australian Open Women's Doubles final was contested between two strong
pairs. To determine the winners, we need to know which team triumphed in that
match.

Researching the results of the 2016 Australian Open confirms that the Women's
Doubles title was won by the team of Martina Hingis and Sania Mirza.
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Therefore, the correct pair who won the 2016 Australian Open Women's Doubles title
was Martina Hingis and Sania Mirza.

Revision Table: Key Tennis Grand Slams

Grand Slam Location Surface  Approx. Month
Australian Open Melbourne, Australia | Hard January
French Open (Roland Garros) | Paris, France Clay May/June
Wimbledon London, UK Grass | June/July
US Open New York City, USA Hard August/September

Additional Information on Australian Open Tennis

The Australian Open is the first of the four Grand Slam tennis tournaments held
each year. It takes place over two weeks in January at Melbourne Park.

e |tis known for its hot summer conditions in the Southern Hemisphere.

e The main courts, such as Rod Laver Arena, Margaret Court Arena, and John
Cain Arenq, feature retractable roofs, allowing play to continue during extreme
heat or rain.

e The event includes men's and women's singles, men’'s and women's doubles,
mixed doubles, and junior and wheelchair championships.

e Winning a Grand Slam title, like the 2016 Australian Open Women's Doubles, is
considered a major achievement in professional tennis.

64. Answer: a

Explanation:

Rearranging Letters and Finding the Incompatible Word
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The question asks us to take the jumbled letters provided in each option, rearrange

them to form meaningful words, and then identify which word is different from the

others in a specific category.

Let's rearrange the letters for each option:

Option A: LUCODB

These letters can be rearranged to form the word CLOUD.
Option B: PIGSRN

These letters can be rearranged to form the word SPRING.
Option C: INWETR

These letters can be rearranged to form the word WINTER.
Option D: MEUSRM

These letters can be rearranged to form the word SUMMER.

So, the words formed from the given letters are:

CLOUD
SPRING
WINTER
SUMMER

Now, we need to look for an incompatible word among these four. Let's consider the

categories these words belong to:

SPRING is a season.

WINTER is a season.

SUMMER is a season.

CLOUD is a weather phenomenon or a formation in the atmosphere, not a
season.

Based on this classification, the word CLOUD is different from the others because
SPRING, WINTER, and SUMMER are all names of seasons, while CLOUD is related to
weather.

The word CLOUD was formed from the letters in Option A (LUCODB).

Therefore, the incompatible word corresponds to Option A.
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Rearranged Words Summary

Option Disordered Letters Rearranged Word

A LUCODB CLOUD
B PIGSRN SPRING
C INWETR WINTER
D MEUSRM SUMMER

Identifying the Incompatible Word

Comparing the rearranged words:

e CLOUD
SPRING
WINTER
SUMMER

SPRING, WINTER, and SUMMER fall under the category of 'Seasons’. CLOUD falls under
the category of 'Weather' or 'Atmospheric Phenomend.

Thus, CLOUD is the incompatible word among the list.

The letters for CLOUD were given in Option A.

Revision Table - Rearranging Letters and Finding Incompatible Word
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Step Action Outcome for Option A
1 Rearrange letters LUCODB — CLOUD
2 Identify word type CLOUD is weather related

SPRING, WINTER, SUMMER are seasons. CLOUD is

3 Compare with others .
different.

Determine incompatible

_ Option A (CLOUD) is incompatible.
option

Additional Information - Word Classification and Anagrams

This type of question tests your ability to form words from jumbled letters (a form of
anagram) and then classify those words to find the one that doesn't fit the group.
This is @ common pattern in verbal reasoning or logic puzzles.

Here are some points to remember:

e Anagrams: Rearranging letters to form words. Practice with different sets of
letters can improve your speed and accuracy.
e Classification/Grouping: Words can be grouped based on many criteria, such
as:
o Categories (e.g., animals, fruits, seasons, weather)
o Function (e.g, tools, furniture)
o Properties (e.g, colours, shapes)
o Abstract concepts (e.g., emotions, ideas)
e When solving such problems, try to rearrange the letters first to identify the
words. Then, look for a commmon characteristic among three of the words that
is not shared by the fourth word.

In this specific case, the common characteristic was being a 'season’, which applied
to SPRING, WINTER, and SUMMER, making CLOUD the outlier.
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65. Anhswer: b

Explanation:

Understanding Free Markets and Price Determination

A free market is an economic system where prices are determined by unrestricted
competition between privately owned businesses. In a true free market, there is little
to no government intervention, and economic decisions are driven by supply and
demand. Let's look at the options provided to find the best example.

Analyzing Market Examples

e A. A market where goods can be transported for free: While free transportation
might make goods more accessible or cheaper for consumers, it is not the
defining characteristic of a free market. Market freeness relates to how prices
are set and the level of government control, not necessarily the cost of
logistics.

e B. Government owned markets: This is the opposite of a free market.
Government ownership typically involves government control over production,
distribution, and pricing, which removes the element of free competition and
price determination by market forces.

e C. Markets where goods are heavily discounted: Discounts are pricing
strategies used by businesses, often in competitive markets, but they don't
define the fundamental nature of a free market. A market can be free even
without heavy discounts, and discounted markets aren't necessarily free if, for
example, discounts are mandated by the government.

e D. Market where price is determined by demand and supply: This is the core
principle of a free market. In a free market, the interaction between buyers
(demand) and sellers (supply) naturally sets the price for goods and services.
When demand is high and supply is low, prices tend to rise. When demand is
low and supply is high, prices tend to fall. This price mechanism allocates
resources efficiently without central planning.

Why Demand and Supply Define a Free Market
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In a free market, the price of a good or service is the result of the forces of demand
and supply. Demand represents the quantity of a good or service that consumers
are willing and able to buy at various prices. Supply represents the quantity that
producers are willing and able to sell at various prices. The equilibrium price, where
the market naturally settles, is the price at which the quantity demanded equals the
quantity supplied. This process is the hallmark of a free market system, as it allows
prices to reflect the relative scarcity of goods and consumer preferences without
external control.

Conclusion on Free Market Definition

Based on the analysis, the best example of a free market among the given options
is one where the price is determined solely by the forces of demand and supply.
This direct relationship between market forces and pricing is the defining
characteristic that distinguishes a free market from other types of economic
systems.

Revision Table: Key Market Concepts

Concept Description Relation to Free Market

Economic system with minimal
Free Market government intervention, prices set by | Defined by this system.
competition, supply, and demand.

Quantity consumers want and can buy | Key factor in setting

Demand . . .
at various prices. prices.

Quantity producers want and can sell | Key factor in setting

Suppl
PRYY at various prices. prices.

Determined by
demand and supply in
a free market.

_ The actual price at which a good or
Market Price . .
service is traded in the market.

Government Policies like price controls, subsidies, or | Minimal or absent in a
Intervention ownership. pure free market.
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Additional Information: How Demand and Supply
Determine Market Price

The interaction of demand and supply in a free market is often illustrated with
supply and demand curves.

e The demand curve slopes downwards, showing that as price decreases, the
quantity demanded increases (assuming all other factors are constant). This is
the law of demand.

e The supply curve slopes upwards, showing that as price increases, the quantity
supplied increases (assuming all other factors are constant). This is the law of
supply.

e The point where the demand curve and supply curve intersect is the
equilibrium point. The price at this point is the equilibrium price, and the
quantity is the equilibrium quantity. At this price, the market clears, meaning
the quantity buyers want to buy is exactly equal to the quantity sellers want to
sell.

Any external force, like government setting a price floor or ceiling, or a monopoly
controlling supply, moves the market away from this natural equilibrium
determined by free interaction of buyers and sellers. Therefore, a market where
price is purely a function of demand and supply is the most accurate
representation of a free market.

66. Answer: b

Explanation:

Understanding the Project Work Problem

This problem involves a team of members completing a certain amount of work in a
given time. The core concept here is that the total amount of work is constant,
regardless of how many members are doing it. If you have fewer members working,
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it will naturally take longer to complete the same amount of work, assuming each
memlber works at the same rate.

Work and Time Relationship

When the amount of work is fixed, the number of workers and the time taken to
complete the work have an inverse relationship. This means if you increase the
number of workers, the time decreases, and if you decrease the number of workers,
the time increases. We can express this relationship with a simple formula based on
the idea that the total ‘'man-hours’ or ' member-hours’ required for the work is
constant.

Applying the Inverse Proportion Formula
The formula we use for these types of problems is:
M1 X T1 = M2 X Tg

Where;:

M; is the initial number of members.

T; is the initial time taken.

M, is the new number of members.

Ty is the new time taken (what we want to find).

Solving the Project Problem Step-by-Step

Let's identify the given values from the question:

e Initial number of members (M;): 54 members
e Initial time taken (71 ): 35 hours

e New number of members (M>): 18 members

e New time taken (73): ? hours

Now, we plug these values into the formula:

54 x 35 =18 x T
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To find Ty, we need to isolate it. We can do this by dividing both sides of the
equation by 18:

__ 54x35
T = 18

Now, we can perform the calculation. We can simplify the fraction before
multiplying. Notice that 54 is a multiple of 18 (54 = 3 x 18).

_ 3x18x35
;= 18

We can cancel out the 18 from the numerator and the denominator:
T =3 x 35

Finally, calculate the product:

T5 =105

So, 18 members can do the same work in 105 hours.

Verification and Conclusion

The result, 105 hours, makes sense because the number of members decreased
significantly (from 54 to 18, which is one-third), so the time taken should increase
significantly (from 35 hours to 105 hours, which is three times). The inverse
relationship holds true.

Therefore, 18 members can complete the same project work in 105 hours.

Revision Table: Key Concepts
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Concept Description Relevance to Problem

As one quantity increases, another | Number of members and

Inverse . o .
. t' decreases proportionally when their | time taken for fixed work
roportion . . .
P product is constant. are inversely proportional.
Total work can be represented as
Work Formula ( | the product of the number of Used to set up the
M xT) workers and the time taken equation M T; = M.

(assuming constant rate).

e Reducing fractions or expressions Simplifying 2 to 3 makes
Simplification ) . .
before calculation. calculation easier.

Additional Information: Types of Work Problems

Work and time problems can appear in various forms:

¢ Individual Work Rates: Problems where different individuals have different work
rates. You might need to find the time taken if they work together or complete
a part of the work.

e Work Done Together: Problems where multiple people work simultaneously or
in shifts. Their individual work rates are combined.

e Pipes and Cisterns: Similar to work problems, but involving filling or emptying
tanks with pipes. Inlet pipes do positive work (fill), and outlet pipes do negative
work (empty).

e Efficiency Based Problems: Problems where the efficiency of workers is
mentioned, affecting their work rate.

In this specific problem, we assumed that all members work at the same rate, which
is a common assumption unless stated otherwise.

67. Answer: b
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Explanation:

Understanding the Swadeshi Movement and Key
Figures

The question asks about a specific initiative undertaken during the Swadeshi
movement in 1905, involving two prominent figures: Bal Gangadhar Tilak and Sir
Ratanji Jamsetji Tata. The Swadeshi movement was a crucial part of India’s struggle
for independence, emphasizing the use of domestically produced goods and the
boycott of foreign, particularly British, goods.

Leaders like Bal Gangadhar Tilak strongly advocated for ‘Swadeshi' (of one's own
country) to promote Indian industries and achieve economic self-sufficiency.
Establishing stores or shops dedicated to selling indigenous goods was a practical
way to support this movement and make Indian products accessible to the public.

Establishment of the Swadeshi Shop in 1905

In line with the objectives of the Swadeshi movement, a significant step was taken in
1905 by Bal Gangadhar Tilak in collaboration with the noted industrialist Sir Ratanji
Jamsetji Tata. They joined hands to open a shop specifically for indigenous goods.

The establishment of such a store was intended to:

Promote the sale and consumption of Indian-made products.
Provide a platform for Indian artisans and manufacturers.
Encourage economic nationalism.

Weaken the hold of foreign goods in the Indian market.

Identifying the Shop's Name

Historical records confirm that in 1905, Bal Gangadhar Tilak and Sir Ratanji Jamsetji
Tata were instrumental in founding a cooperative store focused on indigenous
goods in Bombay (now Mumbai).

Let's examine the options provided:
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A. Bharat Swadeshi Co-Op Shop Co. Ltd.

B. Jai Hind Co-Op Shop Ltd.

C. Hindustan Swadeshi Co-Op Shop Co. Ltd.
D. Bombay Swadeshi Co-Op Stores Co. Ltd.

Based on historical accounts of the Swadeshi movement and the initiatives taken
by its leaders, the correct name of the shop opened by Bal Gangadhar Tilak and Sir
Ratanji Jamsetji Tata in 1905 was indeed related to its location and purpose.

The cooperative venture established in Bombay for promoting Swadeshi goods was
officially named the Bombay Swadeshi Co-Op Stores Co. Ltd.

Significance of Bombay Swadeshi Co-Op Stores

The Bombay Swadeshi Co-Op Stores Co. Ltd. played a vital role in the Swadeshi
movement by providing a central location for people to purchase Indian-made
products. It was an early example of organized retail supporting nationalist
economic goals. Its establishment by figures like Bal Gangadhar Tilak and Sir Ratanji
Jamsetji Tata highlighted the broad appeal and support for the Swadeshi cause,
bringing together political activists and business leaders.

Conclusion

The shop of indigenous goods opened by Bal Gangadhar Tilak and Sir Ratanji
Jamsetji Tata in 1905 was the Bombay Swadeshi Co-Op Stores Co. Ltd. This initiative
was a practical manifestation of the Swadeshi movement's principles, aiming to
bolster Indian industries and foster economic self-reliance.

Key Figures Yearof Name of the Sho Location
igu i

yHg Establishment P

Bal Gangadhar Tilak, Sir 1905 Bombay Swadeshi Bombay

Ratanji Jamsetji Tata Co-Op Stores Co. Ltd. | (Mumbai)

Revision Table: Swadeshi Movement Highlights
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Aspect Description
Whats Emphasi i d duced withi ' t
mphasis on using goods produced within one’'s own country.
Swadeshi? P 99 P Y

Strongly linked to the Partition of Bengal, which fueled the

Why 1905?
movement.
Promote Indian industries, boycott foreign goods, achieve
Key Goal . .
economic self-sufficiency.
Notable Bal Gangadhar Tilak, Bipin Chandra Pal, Lala Lajpat Rai (Lal-Bal-
Figures Pal), Aurobindo Ghosh, and industrialists like the Tatas.
Stimulated Indian industries, fostered a sense of nationalism,
Impact

influenced future movements.

Additional Information: Bal Gangadhar Tilak and Sir
Ratanji Jamsetji Tata

Bal Gangadhar Tilak (1856-1920) was a prominent nationalist, teacher, social
reformer, lawyer, and independence activist. He was one of the first leaders of the
Indian independence movement and is considered the “Father of the Indian Unrest'.
He strongly promoted Swadeshi and Boycott movements.

Sir Rataniji Jamsetji Tata (1871-1918) was an Indian businessman and philanthropist.
As a son of Jamsetji Tata, the founder of the Tata Group, Ratanji played a key role in
developing the family's industrial empire. His involvement in the Bombay Swadeshi
Co-Op Stores Co. Ltd. demonstrates the support for the Swadeshi movement from
Indian industrialists who saw it as an opportunity for national industrial growth.

Their collaboration on the Bombay Swadeshi Co-Op Stores Co. Ltd. exemplified the
broad base of the Swadeshi movement, uniting different sections of society towards
a common nationalist goal.
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68. Answer: a

Explanation:
Given,
Assertion (A): India is a democratic country.
Reason (R): India has its own constitution.
Both the assertion and reason are true, but the R is not a proper explanation of A.

Hence, the correct answer is B.

69. Answer: d

Explanation:

Understanding the Bhabha Atomic Research Center
and its Leadership

The question asks about the individual serving as the Director of the Bhabha Atomic
Research Center (BARC) during the year 2016. BARC is India's premier nuclear
research facility, headquartered in Mumbai, Maharashtra. It plays a crucial role in
the country's nuclear power generation, research, and application of radioisotopes
in various fields.

Identifying the Director requires specific knowledge of the leadership changes at
BARC around that period.

Analyzing the Options for BARC Director in 2016

Let's examine the provided options:

e A.K.N.Vyas
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e B. Dr. Shekhar Basu
e C.Dr. Ratan Kumar Sinha
e D.Dr.Banerjee

To determine the correct Director for 2016, we need to consider the tenure of these
individuals at BARC:

e Dr. Shekhar Basu: He served as the Director of BARC from 2013 to 2015. Following
this, he became the Chairman of the Atomic Energy Commission and
Secretary to the Department of Atomic Energy (DAE) from 2015 to 2018.
Therefore, he was not the BARC Director in 2016.

e K. N. Vyas: He took over as the Director of BARC in June 2016 and served until
May 2019. This tenure clearly includes the year 2016.

e Dr.Ratan Kumar Sinha: He served as the Chairman of the Atomic Energy
Commission and Secretary to the Department of Atomic Energy (DAE) from
2012 to 2015. He was not the BARC Director in 2016.

 Dr. Banerjee: This name is too general and doesn't correspond to a known
Director of BARC around 2016 from the prominent individuals listed.

Determining the Correct Director for BARC in 2016

Based on the tenures, K. N. Vyas assumed the role of Director of Bhabha Atomic
Research Center in June 2016. This makes him the Director for a significant portion of
2016, following Dr. Shekhar Basu's departure in 2015.

Therefore, K. N. Vyas was the Director of BARC during 2016.

Conclusion

The individual who served as the Director of Bhabha Atomic Research Center in 2016
was K. N. Vyas.
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Option Name Role/Tenure Relevance to BARC Director in 2016
Served as BARC Director from June 2016 to May 2019.
A K. N. Vyas
Correct for 2016.
Served as BARC Director from 2013 to 2015. Not Director
B Dr. Shekhar Basu

in 2016.

Dr. Ratan Kumar | Served as Chairman, AEC & Secy, DAE from 2012 to
Sinha 2015. Not BARC Director in 2016.

Insufficient information/Not the specific Director during

D Dr. Banerjee ) )
this period.

Revision Table: Key Facts on BARC Leadership

Approximate Tenure Related to

Individual Relevant Role
BARC/DAE (around 2016)
Dr. Shekhar Basu | BARC Director 2013 - 2015
Chairman, AEC &
Dr. Shekhar Basu 2015 - 2018
Secy, DAE
K. N. Vyas BARC Director June 2016 - May 2019
Chairman, AEC &
K. N. Vyas September 2018 - August 2021
Secy, DAE

Dr. Ratan Kumar | Chairman, AEC &
Sinha Secy, DAE

2012 - 2015

Additional Information: About Bhabha Atomic Research
Center (BARC)
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The Bhabha Atomic Research Center (BARC) is the flagship nuclear research facility
of India. Established in 1954 as the Atomic Energy Establishment, Trombay (AEET), it
was renamed to honour Dr. Homi J. Bhabha after his death in 1966. BARC is
responsible for all facets of nuclear power, from the theoretical design of reactors to
the safe disposal of nuclear waste. It also conducts research in various other fields,
including high-energy physics, materials science, medicine, and agriculture, using
nuclear and accelerator-based techniques.

Key functions of BARC include:

e Nuclear fuel cycle research and development.

e Design and operation of nuclear reactors.

e Production of radioisotopes for medical and industrial applications.
e Development of radiation technologies.

e Research in nuclear physics, chemistry, and engineering.

e Ensuring nuclear safety and security.

Leadership roles like the Director of BARC and the Chairman of the Atomic Energy
Commission are critical for steering India’s strategic nuclear and scientific
programs.

70. Answer: b

Explanation:

Arranging NUPCHA Jumbled Letters to Find the Last
Letter

This question asks us to rearrange the given disorganized letters to form a
meaningful word. Once we find the meaningful word, we need to identify its last
letter.

The letters provided are: N, U, P, C, H, A.
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We need to think about words that can be formed using exactly these six letters.
Let's try arranging them in different combinations.

e Consider combinations starting with 'P: PAUNCH (P-A-U-N-C-H). This uses alll
the letters N, U, P, C, H, A. ' PAUNCH' is a meaningful word.

e Could there be other words? We can try other starting letters, but PAUNCH® fits
all the letters perfectly.

The meaningful word formed by rearranging the letters N, U, P, C, H, A is PAUNCH.
Now, we need to find the last letter of the word PAUNCH.

The letters in the word PAUNCH are P, A, U, N, C, H.

The last letter in this sequence is H.

Now let's look at the options provided and see which one matches our finding.

e Option A: A
e OptionB: N
e Option C: H
e Option D: P

The last letter of the word PAUNCH is H, which corresponds to Option C.
Therefore, the last letter of the meaningful word formed by the letters NUPCHA is H.

Summary of Jumbled Letters Analysis

Given Jumbled Letters N, U,P,C, H, A
Meaningful Word PAUNCH
Letters in Word P,A UN,C,H

Last Letter H

Revision Table: Understanding Jumbled Letters
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Concept Explanation
Jumbled Letters | Letters of a word that are mixed up or in a random order.

The process of putting the letters back into the correct

Rearrangement )
sequence to form a meaningful word.
Meaningful o ) ) )
D A word that has a definition and is recognized in a language.
or

Additional Information: Strategies for Solving Jumbled Words

Solving jumbled word puzzles like NUPCHA involves a bit of vocabulary and trial and
error. Here are some tips:

e Count the number of letters. This helps you think of words with that specific
length.

e Look for common letter combinations, like ‘'CH’, TH', 'SH’, ING’, 'ED’, 'AN’, 'UN’, etc.

e Try starting the word with different letters from the given set.

e If there are vowels (A, E, |, O, U), try placing them in different positions within
potential word structures.

e Say the letters out loud, sometimes hearing them helps you recognize potential
sounds or combinations.

e Consider common prefixes or suffixes if the word seems long.

In this case, seeing 'CH' together might hint at words containing that sequence. Also,
with ‘P, 'A’,'U’, N, 'C’, 'H', the combination 'PAUNCH" might come to mind if you are
familiar with the word.

71. Answer: b

Explanation:
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Analyzing Geometric Properties of Midpoints and
Equidistant Points

Let's analyze the given problem involving a straight line segment XY, its midpoint Z,
and another point W such that W is equidistant from X and Y.

Understanding the Given Information

XY is a straight line segment.
Z is the midpoint of XY. This is a crucial piece of information.

W is a point different from Z.
XW = WY. This tells us something important about the location of point W.

Properties of a Midpoint

The midpoint Z of a line segment XY divides the segment into two equal parts.
Therefore, the distance from X to Z is equal to the distance from Z to Y.

Mathematically, this means: XZ = ZY.

Properties of a Point Equidistant from Two Points

Any point that is equidistant from two fixed points X and Y must lie on the
perpendicular bisector of the line segment XY. The perpendicular bisector is the line
that passes through the midpoint of the segment and is perpendicular to the
segment.

Since W is equidistant from X and Y (XW = WY), W must lie on the perpendicular
bisector of XY.

We already know that Z is the midpoint of XY. The perpendicular bisector passes
through the midpoint. Therefore, the line connecting W and Z (Wz) must lie on the
perpendicular bisector of XY.

This implies that the line segment WZ is perpendicular to the line segment XY.

Analyzing the Angle ~XZW
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Since WZ is perpendicular to XY, the angle formed between WZ and XY is 90 degrees.
The points X, Z, and Y lie on the straight line XY. The angle ZXZW is the angle formed
by the line segment XZ (which is part of XY) and the line segment WZ.

Therefore, based on the property of the perpendicular bisector, the angle ZXZW
must be 90 degrees.

Mathematically, this means: ZXZW = 90°.

Analyzing the Triangles XZW and YZW

Let's consider the two triangles formed: Triangle XZW and Triangle YZW.
We know the following:

e XZ =ZY (Because Z is the midpoint of XY)
e WZis a common side to both triangles.
e /XZW = 90° (As determined above)

Since X, Z, and Y are on a straight line, ZYZW is supplementary to ZXZW if W is not on
the line XY. Given XW=WY and Z is the midpoint, W cannot be on the line XY unless
W=Z, but the problem states W is a different point from Z. Thus, £YZW must also be
90°.

So, we have:

e XZ =2Y (Side)
o /XIW = £YZW = 90° (Angle)
e WZ = WZ (Side - common)

By the SAS (Side-Angle-Side) congruence criterion, Triangle XZW is congruent to
Triangle YZW.

If two triangles are congruent, they are also similar. Their corresponding angles are
equal, and corresponding sides are proportional with a ratio of 1:1.

Therefore, Triangle XZW is similar to Triangle YZW.

Evaluating the Statements
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Let's check each statement based on our analysis:

1. A. XZ = ZY: This is true because Z is the midpoint of XY.

2.B. ZXZW = 90¢°: This is true because W lies on the perpendicular bisector of XY
passing through Z.

3. C. Triangle XZW is similar to triangle YZW: This is true because the triangles are
congruent, and congruent triangles are also similar.

4.D. ZXZW > 90°: This is false because we determined that ZXZW = 90°.

The incorrect statement is D.

Summary of Statement Evaluation

Statement Evaluation Reason
A.XZ =ZY True Z is the midpoint of XY.
WZ is on the perpendicular bisector
B. ZXZW = 90° True
of XY.
C. Triangle XZW is similar to ,
) True The triangles are congruent by SAS.
triangle YZW
D. ZXZW > 90° False ZXZW is exactly 90°.
Conclusion

Based on the analysis of the properties of midpoints and points equidistant from
endpoints of a line segment, the statement ZXZW > 90° is incorrect.

Revision Table: Key Geometric Concepts
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Revision Table: Key Geometric Concepts

Concept Definition/Property Relevance to the Problem
) ) A point that divides a line Z is the midpoint of XY, so XZ =
Midpoint .
segment into two equal parts. ZY.
Equidistant A point equally distant from W is equidistant from X and Y
Point two other points. (XW = WY).

Since W is equidistant from X

The line perpendicular to a and Y and Z is the midpoint, W
Perpendicular | segment at its midpoint. Any lies on the perpendicular
Bisector point on this line is equidistant | bisector of XY that passes

from the segment’'s endpoints. | through Z. Thus, WZ is
perpendicular to XY.

The angle formed by the
An angle measuring exactly 90 | perpendicular bisector and the
degrees. line segment is a right angle (£
XZW = 90°).

Right Angle

Additional Information: Congruence vs. Similarity

It's useful to understand the difference and relationship between congruent triangles
and similar triangles, as seen in option C.

e Congruent Triangles: Two triangles are congruent if they have the exact same
size and shape. This means all three pairs of corresponding sides are equal in
length, and all three pairs of corresponding angles are equal in measure. If two
triangles are congruent, they can be superimposed perfectly on each other.
Criteria for congruence include SSS, SAS, ASA, AAS, and RHS.

e Similar Triangles: Two triangles are similar if they have the same shape but can
be different sizes. This means all three pairs of corresponding angles are equal
in measure, and the ratio of corresponding sides is constant. Criteria for
similarity include AA, SSS similarity, and SAS similarity.
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The important point here is that if two triangles are congruent, they are always
similar. The ratio of corresponding sides in congruent triangles is always 1:1. However,
similar triangles are not necessarily congruent (unless the similarity ratio is 1:1).

In this problem, Triangle XZW and Triangle YZW are congruent by SAS (XZ=2Y, ZXZW=
ZYZW=90°, WZ=W?Z). Since they are congruent, they are also similar.

72. Answer. a

Explanation:

Calculating the Ratio of Bus Speeds

This problem involves two buses traveling towards each other from two different
stations and meeting at a point. The key concept here is the relationship between
distance, speed, and time, especially when the time taken is the same for both
objects.

Understanding the Problem Setup

We are given:

e Total distance between Mumbai and Pune = 300 km.

e Two buses start simultaneously from Mumbai and Pune and travel towards
each other.

e They meet at a point which is 220 km from one of the stations.

We need to find the ratio of their speeds.
Determining Distances Covered

Let's assume the meeting point is 220 km from the station in Mumbai. If the meeting
point is 220 km from Mumbai, then:

e The bus from Mumbai travels a distance of 220 km to reach the meeting point.
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e The bus from Pune travels the remaining distance to reach the meeting
meeting. This distance is the total distance minus the distance from Mumbai:
e Distance covered by bus from Pune = 300 km - 220 km = 80 km.

Relating Speed, Distance, and Time

The fundamental formula connecting speed, distance, and time is:

Distance
Time

Speed =

Since both buses start at the same time and meet at the same time, the duration of
travel for both buses until they meet is identical. Let this time be T.

Let Sy, be the speed of the bus from Mumbai and Sp be the speed of the bus from
Pune.

For the bus fromm Mumbai:

- Distance covered by Mumbai bus 220
M= Time - T

For the bus from Pune:

S, — Distance covered by Pune bus 80
P = Time - T

Calculating the Ratio of Speeds

The ratio of their speeds Sy : Sp is:

I
S

2

ok
I

e

Since T is the same for both and T # 0, T cancels out:

Su _ 220

Sp 80

220

Now, simplify the ratio 55 by dividing both numerator and denominator by their

greatest common divisor, which is 20:

22020 _ 11

80+20 — 4
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So, the ratio of the speed of the bus from Mumbai to the speed of the bus from Pune
is1l: 4.

Alternatively, if the meeting point was 220 km from Pune:

e The bus from Pune travels 220 km.
e The bus from Mumbai travels 300 km - 220 km = 80 km.

In this case, the ratio of speeds Sy, : Sp would be:

80 _ 80220 _ 4

220 220+20 11

Su
Sp

This would give a ratio of 4 : 11. Checking the given options, 11: 4 is available (Option
C), while 4 : 11is not. Therefore, we conclude that the ratio of their speeds is 11: 4.

Conclusion

When two objects start simultaneously and meet, the ratio of the distances they
cover is equal to the ratio of their speeds.

Distance covered by bus 1: Distance covered by bus 2 = Speed of bus 1: Speed of
bus 2

Assuming the bus covering 220 km is Bus 1 and the bus covering 80 km is Bus 2:
Ratio of speeds =220:80 =11: 4.

The final answer is 11 : 4.

Revision Table: Speed, Distance, and Time
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Units
Concept Formula

(Example)
Speed Speed = Distance [ Time km/hr, m/s
Distance Distance = Speed x Time km, m
Time Time = Distance / Speed hr, s
Meeting Time (Opposite Time = Total Distance [ (Speed 1 + o
Direction) Speed 2) '

Speed; / Speed, = Distance; /

Ratio when Time is Constant Unitless ratio

Distance,

Additional Information: Relative Speed

When two objects move towards each other, their speeds add up to give the relative
speed. This relative speed is used to calculate the time it takes for them to meet.

» Relative Speed: If two objects A and B are moving towards each other with
speeds v, and vg respectively, the relative speed is v, + vp.

¢ Time to Meet: If the initial distance between them is D, the time taken to meet
isT=-2

vatvg”

In this problem, while we didn't directly calculate the time or relative speed, the fact
that the time taken until they meet is the same for both buses is crucial. This allows
us to directly relate the ratio of speeds to the ratio of distances covered.

73. Answer: d

Explanation:

Understanding the Algebraic Equation
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The problem asks us to find the value of the unknown variable, represented by ?' in
a given algebraic equation involving decimals. The equation provided is:

—0.0043/7 = 0.43

We need to isolate ?' to determine its value.

Solving for the Unknown Value *?'

To find the value of ?, we need to rearrange the equation. The equation can be
rewritten as:

70.9043 = 0.43
To get ?" out of the denominator, we can multiply both sides of the equation by ?"
—0.0043 = 0.43x?

Now, to isolate ?', we need to divide both sides of the equation by 0.43:

o _ —0.0043
YT 7043

Calculating the Value

Let's perform the division:

e The numerator is —0.0043.
e The denominator is 0.43.

We can write these decimals as fractions or manipulate them directly. Let's consider
the absolute values first: 0.0043 and 0.43. To make the division easier, we can remove
the decimals. We can multiply both the numerator and the denominator by 10000 to
get rid of the decimals:

2 _ =0.0043x10000 __ —43
© 7 0.43x10000 T 4300
Now, simplify the fraction:

9 _ _ 43
4300
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Since 4300 = 43 x 100, we can write:

9 _ _ _ 43 _ 1
T 43x100 T 100

Converting the fraction back to a decimal:
?=-0.01

However, reviewing the given options, all values are positive. This suggests there
might be a consideration missed or a slight variation in the problem statement's
intent. Let's assume for a moment the equation was meant to be &84 — (.43, without
the negative sign on 0.0043, as this often happens in transcription or similar
scenarios and aligns with one of the positive options. If that were the case, the
calculation would be:

o _ 0.0043
: 0.43

Using the same method as above:
43 _ 1 __

This value, 0.01, is present in the options.

Matching the Solution with Options

Comparing our result (assuming the positive version of the equation) with the given
options:

A.0.10
B. 0.01
C. 1.001
D. 0.001

The calculated value 0.01 matches option B.

Final Answer

Based on the calculation that yields a value present in the options, the value of ?'is
0.01.
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Step Calculation Result

Original Equation (assumed) | %043 — 0.43 -

— 0.0043 =
Rearrange for ? =

_ 0.0043x10000 _ 43 _ 1
Calculate Value = 310000 = 1306 = Too | 0-01

Revision Table: Solving Equations

Here's a quick look at the steps for solving simple linear equations involving division:

Operation Example Explanation

Isolate the variable | Given 2 =b | Goal is to get z by itself on one side.

Multiply by the 4 x z =bx | Multiply both sides by z to move it out of the
variable z denominator.

Simplify a=bxzx The z on the left side cancels out.

Divide by the o s Divide both sides by the coefficient of z (which
coefficient D0 is b).

Final Solution r=73 The variable z is now isolated.

Additional Information: Decimal Division

Dividing decimals can be simplified by converting them into whole numbers. Here's
how:

1. Write the division as a fraction (e.g., 22042,

2. Determine which number (numerator or denominator) has the most decimal
places. In this case, 0.0043 has four decimal places, and 0.43 has two. The
maximum is four.

3. Multiply both the numerator and the denominator by a power of 10 equal to the

maximum number of decimal places. Here, 10* = 10000. So, multiply by 10000.
4, 0.0043x10000 _ 43

0.43x10000 4300
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5. Perform the division of the resulting whole numbers. 43 - 4300. This simplifies to

1 N
r.o,whlch Is 0.01.

This method helps avoid errors when dividing numbers with different numbers of
decimal places.

74. Answer: c

Explanation:

Understanding the Letter Coding Problem

This question is a classic example of a letter coding problem often found in
reasoning sections of competitive exams. In these problems, a word is coded
according to a specific rule, and you need to apply the same rule to decode
another word or code another given word.

The given information is that MTQRD is coded as NURSE. Our task is to find out how
BZRD is coded using the same rule.

Analyzing the Coding Rule: MTQRD to NURSE

Let's look at the position of each letter in the English alphabet and compare the
letters in MTQRD with their corresponding letters in NURSE.

The English alphabet is:
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Positions:
123456789101112131415161718 19 20 2122 23 24 25 26

Now, let's map the letters:
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Original Letter Position Coded Letter Position @ Shift

M 13 N 14 +1
T 20 U 2] +1
Q 17 R 18 +1
R 18 S 19 +1
D 4 E 5 +1

From the table, it's clear that each letter in the word MTQRD is shifted one position
forward in the alphabet to get the corresponding letter in NURSE. The rule is simply
adding 1 to the alphabetical position of each letter, wrapping around from Z to A if
necessary.

Applying the Rule to Code BZRD

Now, we apply the same +1 shift rule to the word BZRD.

e For the first letter B: B is the 2nd letter. The next letter (+1) is C (3rd letter).

e For the second letter Z: Z is the 26th letter. Shifting one position forward from Z
brings us back to the beginning of the alphabet, which is A (st letter).

e For the third letter R: R is the 18th letter. The next letter (+1) is S (19th letter).

e For the fourth letter D: D is the 4th letter. The next letter (+1) is E (5th letter).

Combining these letters, the code for BZRDis C ASE.
Comparing with Options
Let's look at the given options:

e A.EASE

e B.CASE
e C.BASE
e D.NEWS
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Our calculated code is CASE, which matches option B.

Conclusion on BZRD Coding

Following the consistent rule where each letter is replaced by the next letter in the
alphabet (with Z wrapping around to A), the word BZRD is coded as CASE.

Letter Coding Revision Table

Letter coding problems often involve simple arithmetic operations on the letter
positions or patterns like reversal, skipping letters, etc. Revisiting the alphabet
positions is key.

Letter Position Letter Position

A 1 N 14
B 2 @) 15
C 3 P 16
D 4 Q 17
E 5 R 18
F 6 S 19
G 7 T 20
H 8 U 2]
I 9 \Y 22
J 10 W 23
K 1 X 24
L 12 Y 25
M 13 yA 26
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Coding-Decoding Additional Information

Coding-decoding questions test your ability to decipher patterns. Common types
include:

o Letter Coding: Letters are replaced by other letters based on a rule (like the one
in this question, or skipping letters, reverse alphabetical order, etc.).

e Number/Symbol Coding: Words or letters are replaced by numbers or symbols.

¢ Mixed Coding: A combination of letter, number, or symbol coding.

¢ Sentence Coding: A sentence is coded, and you find the code for a particular
word.

To solve these, always look for the pattern in the given example pair first. Check for
shifts in position, reversal, or other consistent rules.

75. Answer: a

Explanation:

Understanding Vinegar Composition

Vinegar is a common household ingredient used in cooking, cleaning, and
preservation. Its distinctive sour taste and pungent smell come from its primary
chemical component.

What is Vinegar?

Vinegar is essentially an aqueous solution of acetic acid and trace compounds that
may include flavourings. It is typically produced through the fermentation of ethanol
by acetic acid bacteria. The concentration of acetic acid usually ranges from 5% to
20% by volume.

Identifying the Main Acid in Vinegar
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The question asks what vinegar is made of, specifically referring to its acidic
component. Let's look at the options provided:

e A. Sulphuric acid

e B. Acetic acid

e C. Hydrochloric acid
¢ D. Oxalic acid

Based on the chemical definition and production of vinegar, the main acidic
component is acetic acid.

Analysis of Options:

e Sulphuric acid (H,S0,): This is a strong mineral acid, highly corrosive, and is not
a component of edible vinegar.

e Acetic acid (CH;COOH): This is a weak organic acid produced through
fermentation. It is the characteristic component that gives vinegar its sour
taste and properties.

e Hydrochloric acid (HC1): This is another strong mineral acid found in stomach
acid but is not a component of vinegar. It is also highly corrosive.

e Oxalic acid (H,C»0,): This is a dicarboxylic acid found naturally in many plants,
like spinach and rhubarb, but it is not the primary acid in vinegar.

Therefore, the primary acid that makes up vinegar is acetic acid.

Conclusion on Vinegar Composition

Vinegar is primarily an aqueous solution containing acetic acid. The concentration
of acetic acid varies, but it is always the key ingredient responsible for vinegar's
properties.

Revision Table: Common Acids and Uses
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Acid Chemical Formula Common Uses/Occurrence
Acetic Acid CH3;COOH Vinegar, Food preservative
Sulphuric Acid H>SO4 Car batteries, Chemical manufacturing
Hydrochloric Acid | HCl Stomach acid, Industrial cleaning
Oxalic Acid H>C504 Rust remover, Found in plants like spinach

Additional Information on Acetic Acid

Acetic acid is also known by its systematic name, ethanoic acid. It is a simple
carboxylic acid. In its pure form, it is a colourless liquid that freezes below 16.7°C (
62°F ) to form a solid resembling ice, which is why pure acetic acid is sometimes
called glacial acetic acid. The acetic acid in vinegar is much more dilute.

The production of acetic acid for vinegar involves a two-step fermentation process:

1. Sugars (like glucose) are converted into ethanol by yeast in anaerobic
conditions (alcohol fermentation).

2. Ethanol is then oxidized into acetic acid by acetic acid bacteria (Acetobacter
species) in aerobic conditions (acetic acid fermentation).

This biological process highlights why acetic acid is the natural and expected acidic
component of vinegar.

76. Answer: d

Explanation:

Understanding Energy Transformation in Hydropower
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Hydropower, or hydroelectric power, is a renewable energy source that generates
electricity by harnessing the energy of moving water. The process involves a series
of energy transformations. Let's break down how hydropower works and what
energy change is central to its operation.

The Energy Conversion Process in Hydropower

The journey of energy in a typical hydropower plant starts with water stored at a
high elevation, such as in a reservoir behind a dam. This stored water possesses
significant potential energy due to its position.

e When water is released from the reservoir, it flows downwards through large
pipes called penstocks. As it descends, its potential energy is converted into
kinetic energy — the energy of motion.

e This fast-moving water with high kinetic energy then strikes the blades of a
turbine, causing it to rotate. The kinetic energy of the water is thus transferred
to the turbine as mechanical energy (rotational energy).

e The turbine is connected to a generator. The rotation of the turbine spins the
rotor of the generator, which induces an electric current in the stator,
producing electrical energy.

Therefore, the core conversion that directly leads to electricity generation involves
the mechanical energy derived from the kinetic energy of the water driving a
generator. The question asks what hydropower ‘changes’, and looking at the
options, the most direct description of the energy input to the turbine/generator
system that results in electrical output is the kinetic energy of the flowing water.

Analyzing the Options

Let's examine each option in the context of hydropower:

¢ A.Kinetic energy to electrical energy: This option correctly identifies the
conversion of the kinetic energy of flowing water (which rotates the turbine)
into electrical energy via the generator. This is a fundamental step in the
hydropower process.

e B. Mechanical energy from electrical energy: This describes the function of an
electric motor, not a power generator like those used in hydropower.
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Hydropower produces electrical energy, it doesn't consume it to create
mechanical energy.

e C.Chemical energy to electrical energy: This is the principle behind batteries or
fuel cells, where a chemical reaction produces electricity. Hydropower does not
involve chemical reactions for electricity generation.

e D. Wind energy to electrical energy: This describes wind power plants, which
use wind turbines to convert the kinetic energy of wind into electrical energy.
Hydropower uses water, not wind.

Based on the energy transformations involved, the most accurate description
among the given options is the conversion of kinetic energy to electrical energy.

Conclusion on Hydropower Energy Change

Hydropower fundamentally converts the energy of moving water into usable
electrical power. While the process starts with potential energy, the immediate
energy form driving the electricity generation is the kinetic energy of the water. This
kinetic energy is transformed into mechanical energy by the turbine, which the
generator then converts into electrical energy.

Energy Form Stage in Hydropower Transformation
Potential Energy | Water stored at height (e.g., in reservoir) | Becomes |

Water flowing downwards (e.g., through

Kinetic Energy | Becomes |

penstock)
Mechanical . )

Turbine rotation | Becomes |
Energy
Electrical Energy | Generator output Final output

The option that best captures this primary conversion step related to the input
energy causing the generation is "Kinetic energy to electrical energy".

Revision Table: Hydropower Energy Conversion
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Key Concept Description
Electricity generation using the energy of movin
Hydropower Y9 9 gy 9
water.
Energy Source Water cycle (driven by solar energy).
Initial Energy Potential energy of stored water.

Kinetic energy of flowing water, Mechanical energy

Intermediate Energy .
of turbine.

Final Energy Electrical energy.

Main Conversion (as per

) Kinetic energy to electrical energy.
option) % 9

Additional Information on Hydropower Components

To further understand hydropower energy conversion, it's helpful to know about the
main components:

e Dam: A structure built across a river to create a reservoir, storing water at a
higher elevation and increasing its potential energy.

¢ Penstock: A pipe or tunnel that carries water from the reservoir or intake to the
turbine. Here, potential energy is converted into kinetic energy.

e Turbine: A mechanical device with blades that rotate when struck by the
flowing water's kinetic energy. Common types include Francis, Kaplan, and
Pelton turbines, depending on the water flow and head (height difference).

e Generator: Connected to the turbine shaft, the generator uses electromagnetic
principles to convert the mechanical energy of the rotating turbine into
electrical energy.

e Powerhouse: The building that houses the turbines and generators.

The entire system is designed to efficiently capture the energy of falling water and
convert it into electricity, making hydropower a significant source of renewable
energy globally.
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77. Answer: a

Explanation:

Understanding Coding-Decoding Problems

This question is a classic example of a coding-decoding problem. In these
problems, words or letters are assigned specific codes based on a certain pattern or
rule. Our goal is to identify this rule by analyzing the given examples and then apply
it to find the code for a new word.

Analyzing the Given Codes

We are given two examples of words and their corresponding codes:

1. POET is coded as 1947
2. YOUR is coded as 8923

Let's break down these examples to find the code for each letter:

Analyzing POET — 1947

By comparing the letters of POET with the digits of 1947 in order, we can assume the
following mapping:

e P

e O—-9
e E—54
e T—7

Analyzing YOUR — 8923

Similarly, let's analyze the second example:

e Y8
e O—>9
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e U2
e R—3

Checking for Consistency

Let's check if the coding rule is consistent. We see that the letter 'O appears in both
POET and YOUR. In the first example, 'O’ is coded as 9, and in the second example, 'O’
is also coded as 9. This consistency confirms that each letter is likely assigned a
unique digit code.

Finding the Code for POETRY

Now we need to find the code for the word POETRY. This word consists of the letters P,
O,E T,R,and .

We can use the letter codes we derived from the given examples:

e P —1(from POET)

e O — 9 (from POET or YOUR)
e E— 4 (from POET)

e T— 7 (from POET)

e R — 3 (from YOUR)

e Y - 8 (from YOUR)

To find the code for POETRY, we arrange the codes of its letters in order:
POETRY
194738

So, the code for POETRY is 194738.
Comparing with Options
Let's compare our derived code with the given options:

e A.194783
e B.194738
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e C.194728
e D.194793

Our calculated code, 194738, matches option B.

Conclusion

Based on the consistent letter-to-digit mapping found in the examples POET — 1947
and YOUR — 8923, the code for POETRY is 194738.

Letter Code Source Word

P 1 POET
@) <) POET, YOUR
E 4 POET
T 7 POET
Y 8 YOUR
u 2 YOUR
R 3 YOUR

Revision Table: Coding Decoding Summary
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Concept Description How it applies here

Converting a word/letter/number | POET is coded as 1947,

Codin
d into a secret code based on arule. | YOUR as 8923.
Decodin Converting a code back into its Finding the original letters
2 original word/letter/number. from the digits 194738.

Letters (P, O, E, T,Y,R) are

Letters are coded using other i
coded using numbers (1, 9,

Letter Codin
d letters, numlbers, or symbols.

4,7,8,3).
Pattern Discovering the rule or logic behind | Each letter consistently
Identification the coding scheme. maps to a specific digit.

Additional Information: Types of Coding-Decoding

Coding-decoding questions are common in reasoning sections of competitive
exams. They test your ability to identify patterns and apply logical rules. Here are
some common types:

e Letter Coding: Letters are replaced by other letters based on shifts in
alphabetical position (e.g., A — C, B — D) or a specific pattern.

e Number/Symbol Coding: Words or letters are coded using numbers or symbols.
The pattern might be based on alphabetical position, a predefined mapping
like in this problem, or other logic.

e Substitution Coding: Words are replaced by other words (e.g., 'blue’is called
'green’, 'green’ is called red’). You need to follow the chain of substitutions.

e Mixed Letter and Number Coding: A mix of letters and numbers is used as
codes, often following complex rules.

To solve these problems, always look for consistency in the given examples. If a
letter appears in multiple examples, check if its code remains the same. Common
patterns include sequential mapping, positional value in the alphabet, skipping
letters, or specific predefined substitutions.
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78. Answer: d

Explanation:

Deepa Karmakar and Her Sport Association

The question asks about the sport with which the famous Indian athlete Deepa
Karmakar is associated. Identifying the correct sport is key to answering this
question.

Identifying Deepa Karmakar's Sport

Deepa Karmakar is a well-known name in Indian sports. She gained significant
recognition for her performances on the international stage. Her career has been
primarily focused on a specific discipline that requires immense flexibility, strength,
balance, and agility.

e Option A: Swimming involves competing in water using various strokes. Deepa
Karmakar is not known for swimming.

e Option B: Badminton is a racquet sport played with a shuttlecock. Deepa
Karmakar is not associated with badminton.

e Option C: Gymnastics is a sport involving exercises displaying physical
strength, flexibility, power, agility, coordination, and balance. Deepa Karmakar
is widely recognized as a gymnast.

e Option D: Athletics encompasses track and field events like running, jumping,
and throwing. Deepa Karmakar's sport is not athletics.

Deepa Karmakar: A Renowned Gymnast

Deepa Karmakar is a celebrated Indian artistic gymnast. She is particularly famous
for successfully performing the Produnova vault, one of the most difficult vaults in
gymnastics. She made history by becoming the first Indian female gymnast to
compete in the Olympic Games and the first Indian gymnast to do so in 52 years.
Her performance at the Rio 2016 Olympics, where she finished fourth in the vault
event, brought significant attention to gymnastics in India.
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Therefore, Deepa Karmakar is associated with the sport of Gymnastics.

Conclusion on Deepa Karmakar's Sport

Based on her achievements and public recognition, Deepa Karmakar's sport is
undoubtedly Gymnastics.

The correct option is C, which states Gymnastics.

Athlete Associated Sport

Deepa Karmakar | Gymnastics

Revision Table: Key Sports Personalities

Sport Famous Indian Personalities
Swimming | Sajan Prakash, Srihari Nataraj
Badminton | P.V. Sindhu, Saina Nehwal, Prakash Padukone
Gymnastics | Deepa Karmakar, Pranati Nayak

Athletics Neeraj Chopra, Hima Das, Milkha Singh

Additional Information on Deepa Karmakar and Gymnastics

Deepa Karmakar was born in Agartala, Tripura. She started practicing gymnastics
at a young age. The Produnova vault she is known for is considered extremely
challenging and high-risk. Her dedication and performance have inspired many
aspiring gymnasts in India. Gymnastics is a sport that requires years of rigorous
training and discipline to master.

Gymnastics events in the Olympics include Artistic Gymnastics (which Deepa
Karmakar competes in), Rhythmic Gymnastics, and Trampoline. Artistic Gymnastics
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involves different apparatuses for men and women. For women, these include the
vault, uneven bars, balance beam, and floor exercise.

79. Answer: d

Explanation:

Understanding the Developer of the Rock Garden of
Chandigarh

The question asks about the person responsible for developing the famous Rock
Garden in Chandigarh.

Let's look at the options provided:

A. Tara Chand

B. Nek Chand

C. Himanshu Parikh
D. Kamal Sagar

The Rock Garden of Chandigarh is a unique sculpture garden. It is renowned for its
use of waste and industrial-waste materials and discarded items. The creator of
this innovative garden is well-documented.

Based on historical records and public knowledge, the Rock Garden of Chandigarh
was conceived and built by Mr. Nek Chand.

Nek Chand Saini was a government official who started building the garden secretly
in his spare time in 1957. He used waste materials collected from demolition sites
around the city. The garden was discovered in 1976 and was subsequently
recognized and expanded.

Therefore, the individual who developed the Rock Garden of Chandigarh is Nek
Chand.
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Let's consider the options again in light of this information:

e A.Tara Chand is not the creator of the Rock Garden.

e B.Nek Chand is the recognized creator and developer of the Rock Garden of
Chandigarh.

e C.Himanshu Parikh is not associated with the development of the Rock Garden.

e D.Kamal Sagar is not the creator of the Rock Garden.

The correct answer is B, Nek Chand.

Developer Association with Rock Garden
Tara Chand Not associated with Rock Garden development
Nek Chand Developer and creator of the Rock Garden

Himanshu Parikh | Not associated with Rock Garden development

Kamal Sagar Not associated with Rock Garden development

The Rock Garden stands as a testament to Nek Chand's creativity, vision, and
dedication to using recycled materials in art.

Revision Table: Rock Garden Developer

Key Aspect Detail
Attraction Rock Garden
Location Chandigarh, India
Developer Nek Chand Saini
Started In 1957 (secretly)

Opened Publicly | 1976

Materials Used | Waste, industrial waste, discarded items
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Additional Information on Nek Chand and Rock Garden

Nek Chand's Rock Garden is officially known as Nek Chand's Rock Garden of
Chandigarh. It is spread over an area of 40 acres (16 hectares).

Initially, Nek Chand built the garden in a forest area meant as a buffer zone, which
was forbidden land. He worked in secret for years, clearing patches of jungle,
moving materials on his bicycle, and creating sculptures from broken bangles,
ceramic pieces, electrical waste, and other junk.

When the garden was discovered, it was facing demolition for violating land laws.
However, due to public support and recognition of its artistic value, the authorities
decided to preserve it. Nek Chand was given a salary, title (Sub-Divisional Engineer,
Rock Gorden), and a workforce to continue his work.

The garden is now a major tourist attraction, showcasing thousands of sculptures of
dancers, musicians, animals, and other figures set amidst waterfalls, pathways, and
chambers.

80. Answer: c

Explanation:

Understanding Blood Color: Hemoglobin and Red
Pigment

Assertion-Reason questions test your understanding of a statement and its
proposed explanation. You need to evaluate if each statement is true and whether
the reason correctly explains the assertion.

Analysing the Assertion (A): Red color of blood is due to hemoglobin

Let's carefully examine the first statement, the Assertion (A).
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e Assertion (A) states: Red color of blood is due to hemoglobin.

e We observe that blood is typically red. What gives it this color?

e Blood contains various components, including plasma, white blood cells,
platelets, and red blood cells.

e Red blood cells are the most numerous type of blood cell and contain a
protein called hemoglobin.

e Hemoglobin is essential for transporting oxygen from the lungs to the rest of
the body and carrying carbon dioxide back to the lungs.

e The presence of hemoglobin within red blood cells is indeed what gives blood
its characteristic red color.

e Therefore, Assertion (A) is a true statement.

Analysing the Reason (R): Hemoglobin is a red pigment

Now let's look at the second statement, the Reason (R).

e Reason (R) states: Hemoglobin is a red pigment.

e A pigment is a substance that imparts color to another substance or tissue.

e Hemoglobin contains a molecule called heme, which has an iron atom at its
center. This iron atom binds to oxygen.

e |tis the chemical structure of the heme group, particularly when bound to
oxygen, that absorbs and reflects light in a way that makes hemoglobin
appear red.

e Because hemoglobin is a substance that gives a red color to blood cells, it
functions as a biological pigment.

e Therefore, Reason (R) is also a true statement.

Evaluating if Reason (R) Explains Assertion (A)

We have determined that both Assertion (A) and Reason (R) are true statements.
Now we must assess if Reason (R) provides the correct explanation for Assertion (A).

e Assertion (A) claims that blood is red because of hemoglobin.

e Reason (R) claims that hemoglobin is a red pigment.

e If hemoglobin is a red pigment (as R states), then its presence in blood would
logically make the blood red (as A states).
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e The color of blood is a direct consequence of the color of hemoglobin, the
main component within the red blood cells, which make up a large volume of
blood.

e Thus, the fact that hemoglobin is a red pigment serves as the reason why its
presence in blood results in the red color of blood.

e Therefore, Reason (R) is the correct explanation for Assertion (A).

Conclusion Based on Assertion and Reason Analysis

Our analysis shows the following:

Truth Is R the correct
Statement )
Value explanation for A?
Assertion (A): Red color of blood is due to
True Yes

hemoglobin.

Reason (R): Hemoglobin is a red pigment. | True

Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct
explanation of Assertion (A). This corresponds to option A.

Revision Table: Understanding Hemoglobin and Blood
Color
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Term Key Detail
Hemoglobin Protein in red blood cells; transports oxygen. Contains iron.

Contain hemoglobin; main component giving blood red

Red Blood Cells
color.

Pigment Substance that gives color by absorbing/reflecting light.
Oxygenated Blood | Bright red; hemoglobin bound to oxygen.

Deoxygenated

Darker red; hemoglobin with less oxygen.
Blood 9 Y9

Additional Information on Blood and Pigments

Expanding on the topic of blood color and pigments:

e Blood Composition: Blood is about 45% blood cells (mostly red) and 55%
plasma. The red blood cells’ color dominates the overall color of blood.

e Heme Group: The color of hemoglobin comes from the heme group, a non-
protein part containing an iron atom that binds to oxygen.

e Other Biological Pigments: Hemoglobin isn't the only biological pigment.
Examples include melanin (in skin, hair, eyes) which provides brown/black
color, and chlorophyll (in plants) which provides green color.

e Color Changes: Hemoglobin's color changes slightly depending on whether
oxygen is bound. Oxygenated hemoglobin is bright red, while deoxygenated
hemoglobin is darker red.

8l. Answer: b

Explanation:

Understanding Letter Analogies
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Letter analogy questions test your ability to find a pattern or relationship between
two sets of letters or sequences. Once the pattern is identified in the first pair, it must
be applied to the third element to find the missing fourth element.

The given analogy is: PgsT : SrpO :: BceF:

This means that the relationship between PgsT and SrpO is the same as the
relationship between BceF and the missing sequence.

Analyzing the First Pair: PgsT to SrpO

Let's examine the transformation from the sequence PgsT to the sequence SrpO. We
can look at the letters’ positions in the alphabet. A=1,B=2, C=3, .., Z=26.

Sequence 1: P (16), q (17), s (19), T (20)
Sequence 2:S (19), r (18), p (16), © (15)
Let's try comparing the letters directly:

P(16) to s (19): +3
q (17) tor (18): +1

s (19) to p (16): -3
T (20) to O (15): -5

This pattern (+3, +1, -3, -5) doesn't seem immediately applicable or common in such
puzzles.

Let's consider another possibility: a combination of a letter-by-letter transformation
and rearrangement. What if each letter in the first sequence is transformed, and
then the resulting sequence is reversed?

Let's try subtracting 1 from the alphabetical position of each letter in PgsT:

e P(16) -1=15whichis O

e q(17) -1=16, whichis p
e s(19) -1=18, whichisr
e T(20)-1=19, whichis S
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The resulting sequence from this transformation is OprsS.
Now, let's reverse this sequence OprsS:
e The reversed sequence is SrpO.

This matches the second sequence provided in the first pair (SrpO). So, the pattern
is:

1. Subtract 1 from the alphabetical position of each letter in the first sequence.
2. Reverse the order of the resulting letters to get the second sequence.

Applying the Pattern to the Second Pair: BceF to

Now we apply the same two-step pattern to the sequence BceF to find the missing
sequence.

Sequence 3:B, c, e, F
Step 1: Subtract 1 from the alphabetical position of each letter in BceF:

e B(2)-1=1 whichisA
e c(3)-1=2 whichisb
e ¢(5)-1=4,whichisd
e F(6)-1=5,whichisE

The resulting sequence from this transformation is AbdE.
Step 2: Reverse the order of the resulting letters AbdE:
e The reversed sequence is EdbA.

Thus, the missing sequence is EdbA.
Comparing with Options
Let's compare our derived sequence, EdbA, with the given options:

e A.EdbA
e B.EDba
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e C.FeaB
e D.FebA

Our result, EdbA, matches option A.
Step-by-Step Derivation
Let's summarize the steps for the second pair (BceF) clearly:

Original Letter (BceF) = Alphabetical Position ' Position - 1 New Letter (Position - 1)

B 2 2-1=1 A
c 3 3-1=2 b
e 5 5-1=4 | d
F 6 6-1=5 E

Resulting sequence after transformation: AbdE

Reverse the sequence AbdE: EdbA

Final Answer Identification

The sequence derived by applying the identified pattern is EdbA, which corresponds
to option A.

Revision Table: Key Concepts
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Concept

Letter Analogy

Alphabetical
Position

Pattern
Recognition

Sequence
Reversal

Description

Finding a relationship between
letter sequences.

The numerical order of letters
(A=1,B=2,..).

Identifying the rule governing
the transformation.

Arranging the letters in reverse
order.

Relevance to Problem
The core task of the question.

Used in the transformation
step (subtracting 1).

Crucial for solving the
analogy.

Part of the transformation
pattern found.

Additional Information: Solving Letter Logic Problems

Letter logic and analogy problems are common in reasoning sections of tests. They

can involve various types of patterns:

e Position Shifts: Adding or subtracting a fixed number (or a varying sequence of
numbers) to the alphabetical position of each letter.
e Alphabetical Order: Using the letters immediately before or after in the

alphabet.

e Vowel/Consonant Patterns: Transformations based on whether a letter is a

vowel or a consonant.
e Skipping Letters: Patterns involving skipping a certain number of letters in the

alphabet.

e Redarrangement: Shuffling the letters of the first sequence into a new order for
the second sequence.

e Combination Patterns: Combining transformations (like position shifts) with
rearrangement or reversal, as seen in this problem.

Solving these problems often requires systematically trying different potential
patterns and checking if they consistently apply to the given pairs. Writing down the

alphabetical positions of letters can be very helpful.
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82. Answer:c

Explanation:

Understanding Animal Sounds: The Sound of a Camel

This question asks about the specific sound that camels are known to make.
Different animals produce distinct sounds for commmunication, defense, or
expressing various states.

Let's look at the options provided and consider the typical sounds associated with
these animals:

e Howl: This sound is typically associated with canids like wolves and dogs, often
used for long-distance communication or pack calls. Camels do not howl.

e Grunt: This is a short, low sound made in the throat. Camels are well-known for
making a variety of noises, and ‘grunting’ is a sound they commonly produce,
especially when being loaded, bothered, or sometimes when lying down or
standing up.

e Bleat: This is the characteristic sound made by sheep and goats. It is a high-
pitched, wavering cry. Camels do not bleat.

e Gibber: This term often describes rapid, unintelligible talk or chatter, typically
associated with some primates like monkeys or apes. Camels do not gibber.

Based on the common sounds animals make, the sound most accurately
describing one of the typical noises produced by camels is a grunt. Camels also
make other sounds like roars, bellows, and gurgles, but ‘grunt’ is a widely recognized
term for one of their vocalizations.

Comparing the sounds to common animals helps clarify the correct answer:
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Sound Commonly Associated Animal(s)
Howl | Wolves, Dogs
Grunt | Camels, Pigs
Bleat | Sheep, Goats

Gibber Monkeys, Apes

Therefore, the sound made by camels from the given options is Grunt.

Revision Table: Animal Sounds

Understanding different animal sounds is part of zoology and general knowledge.
Here's a quick reference for some common animal sounds:

Animal Sound(s)
Camel Grunt, Roar, Bellow, Gurgle
Lion Roar
Elephant | Trumpet

Horse Neigh, Whinny

Cow Moo

Dog Bark, Howl, Growl
Cat Meow, Purr

Duck Quack

Snake Hiss

Additional Information on Camel Sounds and Communication

GETITON

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

Camels, particularly dromedary camels (one hump) and Bactrian camels (two
humps), use various vocalizations to communicate. While ‘grunting’ is common,
they are perhaps most famously known for their loud, guttural roars or bellows,
which can sound quite aggressive, especially from males during mating season
(rut). These sounds are used for:

Warning

Showing dominance

Expressing discomfort or annoyance (often includes grunting)
e Communication between mothers and calves

Their vocal repertoire is quite varied and includes sounds beyond simple grunting,
though grunt is a recognized sound. It's important to remmember that animal sounds
can vary slightly between individuals and specific situations.

83. Answer: b

Explanation:

Understanding the Location of Parks Observatory

Let's find out where the famous Parks Observatory is located. This question asks
about the geographical position of a significant astronomical facility known as the
Parks Observatory.

The Parks Observatory, officially known as the Parkes Observatory, is a large radio
telescope facility. It's famous for its contributions to space exploration, including its
role in receiving signals from the Apollo 11 Moon landing in 1969.

The observatory is managed by CSIRO (Commonwealth Scientific and Industrial
Research Organisation), Australia’s national science agency.

Based on its management by CSIRO and its historical role in Australian science and
space efforts, the Parks Observatory is located in Australia.
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Specifically, the Parkes Observatory is situated near the town of Parkes in New South
Wales, Australia.

Analyzing the Options

e A.USA: The USA has many famous observatories (like Hubble, Arecibo -
although no longer operational, etc.), but the Parks Observatory is not located
there.

e B.USC: USC typically refers to the University of Southern California, which is an
institution, not a location for the Parks Observatory.

¢ C.Russia: Russia also has significant astronomical facilities, but the Parks
Observatory is not located in Russia.

e D. Australia: The Parks Observatory is indeed located in Australia.

Conclusion on Parks Observatory Location

Based on the evidence and general knowledge about major astronomical facilities,
the Parks Observatory is located in Australia.

Observatory Name Location Significance (Example)
Parkes Observatory Australia Radio telescope, Apollo 11 support

Radio telescope, GBT (Green Bank
Green Bank Observatory  USA P (

Telescope)
Arecibo Observatory Puerto Rico Radio telescope, famous for SETI &
(Historical) (UsA) planetary radar

Space launch facility (often confused

Baikonur Cosmodrome | Kazakhstan . .
with observatories)

Revision Table: Key Facts about Parks Observatory
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Feature Detail
Official Name | Parkes Observatory
Location Near Parkes, New South Wales, Australia
Type Radio Telescope Facility
Operated by | CSIRO (Australia)

Famous Role | Received signals from Apollo 11 Moon landing

Additional Information: Types of Observatories

Observatories are places where scientists observe the universe. They can vary
based on what they observe:

e Optical Observatories: These use telescopes that collect visible light. They are
often built on high mountains to be above much of the Earth's atmosphere,
which can distort light and cause light pollution.

¢ Radio Observatories: These use radio telescopes to detect radio waves emitted
by celestial objects. They need to be located away from sources of radio
interference, like towns and cities, and often in valleys or remote areas. The
Parks Observatory is a prime example of a radio observatory.

e Space Observatories: These are telescopes placed in space, like the Hubble
Space Telescope or the James Webb Space Telescope. Being in space allows
them to observe light that is blocked by the Earth’s atmosphere, such as
infrared, ultraviolet, X-rays, and gamma rays, and avoids atmospheric
distortion entirely.

¢ Neutrino Observatories: These detect neutrinos, tiny particles produced in
nuclear reactions like those in the sun or supernovae. They are usually built
deep underground or underwater/ice to shield them from other particles.

¢ Gravitational-Wave Observatories: These detect gravitational waves, ripples in
spacetime caused by massive cosmic events like merging black holes. LIGO
and Virgo are examples.
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Each type of observatory provides a different window into understanding the
COSMOsS.

84. Answer: b

Explanation:

Understanding the Most Poisonous Fish

The question asks to identify the most poisonous fish among the given options:
Pufferfish, Porcupinefish, Piranhas, and Angler fish. To answer this, we need to
consider the primary defense mechanisms and known toxicity levels of each type of
fish.

Analyzing the Options for Poisonous Fish

o Pufferfish: These fish are well-known for their ability to inflate their bodies
rapidly. However, their primary claim to fame as one of the most poisonous fish
is due to a potent neurotoxin called tetrodotoxin (TTX), found in their internal
organs (especidally liver, ovaries, intestines, and skin) of many species. This
toxin is incredibly dangerous to humans if ingested.

e Porcupinefish: Related to pufferfish, porcupinefish also inflate their bodies and
have spines. Some species can also contain tetrodotoxin, but pufferfish are
generally more widely recognized for their high toxicity and the culinary risk
associated with them.

e Piranhas: Piranhas are freshwater fish famous for their sharp teeth and
aggressive feeding behavior. They are predatory fish known for biting and
consuming flesh, but they are not inherently poisonous. Their danger comes
from their bite and schooling behavior, not from toxins within their bodies.

e Angler fish: Anglerfish are deep-sea fish known for their bioluminescent lure
used to attract prey. They are predatory fish. While some marine animals can
be toxic (venomous or poisonous), anglerfish are not typically listed among
the most poisonous fish in the world.
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Why Pufferfish are Considered Highly Poisonous

Among the given options, the Pufferfish stands out due to the presence of
tetrodotoxin (TTX). TTX is a potent neurotoxin that blocks sodium channels in nerve
cells, leading to paralysis and potentially death. There is no known antidote for
tetrodotoxin poisoning. The toxin is not produced by the fish itself but by bacteria in
its diet. Despite the risk, pufferfish (known as ‘fugu’ in Japan) are consumed as a
delicacy in some cultures, but preparing them requires highly skilled and licensed
chefs to remove the toxic parts safely.

While other fish can be venomous (injecting poison via spines or bites) or mildly
toxic, the tetrodotoxin found in many Pufferfish species is among the most potent
non-protein toxins known, making them arguably the most poisonous fish among
the options provided and indeed, one of the most poisonous vertebrates in the
world.

Comparison of Toxicity

Fish Type Primary Danger Presence of Potent Poison

Ingesting organs/skin

Pufferfish containing Tetrodotoxin Yes (High)
(TTX)
_ .. Ingesting organs/skin (some | Yes (Variable, often less associated
Porcupinefish : : : - .
species contain TTX) with extreme toxicity than Pufferfish)
Bit dat h
Siranhas ites (predatory, sharp No
teeth)
, Predatory behavior (lure , ,
Angler fish No (Not typically poisonous)

prey)

Based on the presence and potency of tetrodotoxin, the Pufferfish is widely
considered one of the most poisonous fish.
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Conclusion

Considering the severe and often fatal toxicity caused by the tetrodotoxin found in
their tissues, Pufferfish are the most poisonous fish among the options listed.

Revision Table: Most Poisonous Fish Facts

Fish Type Key Characteristic Toxin/Danger

Tetrodotoxin (potent

Pufferfish Inflates, highly toxic organs/skin
gy gans/ neurotoxin)

Inflates, spines, some species

Porcupinefish Tetrodotoxin (variable)

toxic
Piranhas Predatory, sharp teeth Bites (not poisonous)
Angler fish Deep-seq, lure, predatory Not poisonous

Additional Information: Understanding Fish Poison and
Venom

It's important to distinguish between poisonous and venomous fish:

e Poisonous fish: These fish are toxic when eaten. The toxin is present in their
tissues (skin, organs, muscles). Ingesting the fish or parts of it causes
poisoning. Pufferfish (due to tetrodotoxin) and some types of reef fish that
cause Ciguatera fish poisoning are examples.

e Venomous fish: These fish deliver toxins actively, usually through spines, barbs,
or bites. The toxin is injected into another organism. Stonefish, lionfish, and
stingrays are examples of venomous fish. Their flesh might be edible if properly
prepared, but contact with their venom delivery system is dangerous.

The question specifically asks for the "'most poisonous fish," referring to toxicity upon
ingestion, which aligns with the danger posed by the Pufferfish's tetrodotoxin.
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85. Answer: cC

Explanation:

Understanding the Mobile Price Ratio Problem

The question provides information about the price ratio between a Samsung mobile
and an LG mobile and the difference in their prices. We need to find the actual price
of the LG mobile.

Setting up the Problem with Ratios

We are given that the price ratio of a Samsung mobile to an LG mobile is 10 : 7. This
means that for every 10 units of price for the Samsung mobile, there are 7 units of
price for the LG mobile.

Let the common ratio factor be z. Then:

e Price of Samsung mobile = 10z
e Price of LG mobile = 7z

Using the Price Difference to Find the Ratio Factor

We are also told that the price of the Samsung mobile is Rs 3000 more than the
price of the LG mobile. This can be written as an equation:

Price of Samsung mobile - Price of LG mobile = Rs 3000
Substituting the expressions in terms of z:

10x — 7x = 3000

Solving for the Ratio Factor =

Now, we solve the equation for z:

3z = 3000
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To find z, divide both sides by 3:

3000

Tr = 3

z = 1000

So, the common ratio factor = is 1000.

Calculating the Price of the LG Mobile

We defined the price of the LG mobile as 7z. Now that we know z = 1000, we can
calculate the price:

Price of LG mobile = 7 x 1000

Price of LG mobile = Rs 7000

Calculating the Price of the Samsung Mobile (Optional Check)

We can also find the price of the Samsung mobile to check our work. The price of
the Samsung mobile is 10z:

Price of Samsung mobile = 10 x 1000

Price of Samsung mobile = Rs 10000

Now, let's check if the difference is Rs 3000:

Price of Samsung mobile - Price of LG mobile = Rs 10000 - Rs 7000 = Rs 3000

This matches the information given in the question, confirming our calculation is
correct.

Matching with the Options

The calculated price of the LG mobile is Rs 7000. Let's look at the given options:
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Option = Price

A Rs. 7000
B Rs. 9000
C Rs. 10000
D Rs. 8000

The price of the LG mobile, Rs 7000, matches Option A.

Conclusion on LG Mobile Price

Based on the ratio of 10:7 and the price difference of Rs 3000, the price of the LG
mobile is Rs 7000.

Revision Table: Key Concepts

Concept Explanation Application in this problem

) . Price ratio of Samsung to LG
. A comparison of two quantities.a: b | | i
Ratio is 10:7. Represented prices as

medns %.
10z and 7z.

A mathematical statement showing | Set up the equation 10z —

Algebraic ) .

S two expressions are equal. Used to 7z = 3000 based on the price
9 find unknown values. difference.

Solving for | Finding the value of an unknown Solved 3z = 3000 to find = =

Variable variable that satisfies the equation. 1000.

Additional Information: Ratios and Differences
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Ratios are useful for comparing quantities proportionally. When you have a ratio like
a : b, you can think of the quantities as ak and bk, where k is a common multiplier or
factor. The difference between these quantities would be ak — bk = (a — b)k.

In this problem, the ratio of Samsung price to LG price is 10:7. The difference in the
ratio parts is 10 — 7 = 3. This difference of 3 parts corresponds to the actual price
difference of Rs 3000. So, each 'part’ of the ratio corresponds to Rs 240 = 1000. This is
the value of z we found.

Knowing that one ratio part is worth Rs 1000, we can directly calculate the prices:

e Samsung price =10 parts = 10 x 1000 = Rs 10000
e LG price =7 parts = 7 x 1000 = Rs 7000

This confirms the result obtained through the algebraic method and shows another
way to think about ratio problems involving differences.

86. Answer: d

Explanation:

Understanding Number Analogy Patterns

Number analogy questions test your ability to find the relationship between a given
pair of numbers and identify another pair that shares the same relationship. The
given pair is 19 : 361. We need to figure out how 19 is related to 361.

Let's examine the relationship between 19 and 361. We can try simple arithmetic
operations. Is 361 a multiple of 19? Let's check:

e 19x1=19
e 19 x 10 =190
e 19 x 20 =380

361 is close to 19 x 20. Let's try multiplying 19 by itself:
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19 x 19 =7

We can calculate this:

Adding the partial products (100 + 90 + 90 + 81):
100 +90 4+ 90 + 81 =190 4+ 171 = 361

Alternatively, using standard multiplication:

] 7 1 (19 x 9)

1 9 0 (19 x 10)

So, 19 x 19 = 361. This means 361 is the square of 19 (192 = 361).

The relationship in the given pair 19 : 361 is that the second number is the square of
the first number.

Checking the Options for the Same Relationship
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Now we need to check each option to see which pair follows the same rule: Second
number = (First number)?2.

Option A:13:169
Is the second number (169) the square of the first number (13)?

Let's calculate 132:

13 x 13
1 3
x 1 3

3 9 (13 x 3)

1 3 0 (13 x 10)
1 6 9

13 x 13 = 169. Yes, 169 is the square of 13.

This pair 13 : 169 follows the same pattern as 19 : 361.
Option B: 15 : 235
Is 235 the square of 15?

Let's calculate 152:

15 x 15
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1 5
x 1 5
7 5 (15 x 5)
] 5 0 (15 x 10)
2 2 5

15 x 15 = 225. The second number is 235, not 225.
This pair 15 : 235 does not follow the square pattern.
Option C: 9: 27

Is 27 the square of 9?

92 =9x9=281

The second number is 27, not 81.

This pair 9 : 27 does not follow the square pattern. (Note: 27 is 3° and 9 is 3% or 3 x 3.
27 is also 9 x 3).

Option D:12:154
Is 154 the square of 12?

Let's calculate 122:

12 x 12
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1 2
x 1 2
2 4 (12 x 2)
1 2 0 (12 x 10)
1 4 |4

12 x 12 = 144. The second number is 154, not 144.

This pair 12 : 154 does not follow the square pattern.

Conclusion: Finding the Matching Pair

We analyzed each option based on the identified relationship in the given pair 19 :
361 (second number is the square of the first number). Only option A, 13 : 169, follows
the same rule (132 = 169).

Revision Table - Number Analogy

Given Pair Relationship

19 : 361 192 = 361 (Second number is the square of the first number)

GETITON

prepp Download Prepp APP | » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

Prepp

Option Pair Check Relationship (Square of First) Result Match Found?

A.13:169 132 = 169 169 Yes
B.15:235 | 152 =225 225 (not 235) | No
C.9:27 92 = 81 81 (not 27) No
D.12:154 | 122 =144 144 (not154) | No

Additional Information - Solving Number Analogy
Problems

Number analogy questions can have various types of relationships between the
numbers. Common relationships include:

e Arithmetic Operations: Addition, subtraction, multiplication, division.

e Squares and Cubes: The second number is the square or cube of the first, or
vice versa.

e Prime Numbers: Both numbers are prime, or the relationship involves prime
numbers.

e Consecutive Numbers: The numbers are consecutive, or have a difference of a
constant number.

e Digit Operations: Sum of digits, product of digits, etc.

e Combinations: A combination of the above operations.

To solve number analogy problems, it's helpful to know common squares and
cubes of numbers and practice identifying patterns quickly.

87. Answer: d

Explanation:

Finding the President of Pakistan in 2016
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The question asks to identify the individual who held the office of the President of
Pakistan as of the year 2016. The role of the President of Pakistan is the head of state,
and it is important to know who held this significant position during a specific
period.

Analyzing the Presidential Office Timeline

To answer this question accurately, we need to consider the timeline of individuals
who served as the President of Pakistan. Let's look at the options provided and their
relation to the presidency, particularly focusing on the year 2016.

e A Asif Ali Zardari: Asif Ali Zardari served as the President of Pakistan from 2008
to 2013.

¢ B. Mamnoon Hussain: Mamnoon Hussain served as the President of Pakistan
from 2013 to 2018.

¢ C. Muhammad Mian Soomro: Muhammad Mian Soomro served as acting
President of Pakistan for a brief period in 2007-2008.

¢ D. Mohammed Nawaz Sharif: Mohammed Nawaz Sharif served as the Prime
Minister of Pakistan multiple times, but not as the President during the period
around 2016.

Identifying the President in 2016

Based on the service timelines of these individuals, we can clearly determine who
held the office of President in 2016. The year 2016 falls within the tenure of the
President who served from 2013 to 2018.

Reviewing the options, Mamnoon Hussain's tenure as President was from 2013 to
2018. Therefore, Mamnoon Hussain was the President of Pakistan in 2016.

Conclusion on Pakistan's President in 2016

By examining the periods served by the mentioned political figures, it is clear that
Mamnoon Hussain was the head of state for Pakistan during 2016. The other options
represent individuals who either served before 2016 (Asif Ali Zardari, Muhammad
Mian Soomro's acting role) or held a different office (Mohammed Nawaz Sharif as
Prime Minister) during that specific year.
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Revision Table: Presidents and Key Years

. Office Held (Relevant Period in Office In Office in
to Options) (Relevant) 2016?
Asif Ali Zardari President of Pakistan | 2008 - 2013 No
Mamnoon Hussain | President of Pakistan | 2013 - 2018 Yes

Muhammad Mian | Acting President of

. 2007 - 2008 No
Soomro Pakistan
Mohammed Nawaz | Prime Minister of 2013 - 2017 (during No (Held PM
Sharif Pakistan this period) Office)

Additional Information on the Presidency of Pakistan

The President of Pakistan is elected by an electoral college comprising members of
the Senate, the National Assembly, and the four provincial assemblies. The
presidency is largely a ceremonial role, with the Prime Minister holding executive
authority, although the President has certain powers like assenting to bills and
appointing key officials.

Knowing the timeline of key political figures is essential for questions related to
specific years or periods in a country's history and politics.

88. Answer: b
Explanation:

Understanding the Profit Calculation Problem

The question asks us to find the profit percentage when a certain number of ladies
soaps are sold, and the profit earned is related to the selling price of a different
number of soaps. This is a classic profit and loss problem.
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Let's break down the information given:

e Number of ladies soaps sold = 48
e Profit earned = Selling Price (SP) of 12 soaps

We need to find the profit percentage.

Defining Terms: Cost Price and Selling Price

To solve this, we need to understand the basic terms:

Cost Price (CP): The price at which an item is bought.
Selling Price (SP): The price at which an item is sold.
Profit: When SP > CP. Profit = SP - CP.

Profit Percentage: Profit % = (Z52t) x 100.

Setting up the Equations for Ladies Soaps

Let's assume the selling price of one ladies soap is Re. z.

e Selling price of 12 ladies soaps = 12z.

e According to the problem, the profit earned by selling 48 ladies soaps is equal
to the selling price of 12 soaps.

e SO, Profit = 12z.

The selling price of 48 ladies soaps is 48 x = = 48z.
We know that Profit = Total Selling Price - Total Cost Price.

For the 48 ladies soaps:

Profit = (Selling Price of 48 soaps) — (Cost Price of 48 soaps)

Substituting the known values:

122 = 48z — (Cost Price of 48 soaps)

Finding the Cost Price of 48 Soaps
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We can rearrange the equation to find the Cost Price of 48 soaps:
Cost Price of 48 soaps = 48x — 12x

Cost Price of 48 soaps = 36

So, the cost price of 48 ladies soaps is equal to the selling price of 36 ladies soaps.

Calculating the Profit Percentage

Now we have the Profit and the Cost Price for the sale of 48 ladies soaps:

e Profit = 12«
e Cost Price = 36z

We can use the profit percentage formula:

Profit
Profi — (| Sl 1
ol (Cost Price) s

Substitute the values:
12z
Profit % = | — 1
rofit % (3630) x 100

The 'z’ cancels out:

12
Profit % = <%> x 100

Profit % = (%) x 100
Profit % = 33.33...%
Step-by-Step Solution for Profit Percentage

Here's a summary of the steps:

1. Identify the total number of items sold (48 ladies soaps).
2. Identify how the profit is defined (selling price of 12 soaps).
3. Assume a variable for the selling price of one item (let SP of 1 soap = z).
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4. Calculate the total profit in terms of the variable (Profit = 12z).

5. Calculate the total selling price of all items sold (SP of 48 soaps = 48z).

6. Use the formula: Cost Price = Selling Price - Profit.

7. Calculate the total cost price in terms of the variable (CP of 48 soaps = 48z —
12z = 36z ).

8. Use the profit percentage formula: Profit % = (Profit / CP) x 100.

9. Substitute the calculated profit and cost price values and compute the

percentage.
ltem Value (in terms of SP of 1soap, =)
Number of soaps sold 48
Selling Price of 1 soap T

Total Selling Price (48 soaps) | 48z
Profit 12z
Total Cost Price (48 soaps) | 48z — 12 = 36z

Profit Percentage (52£) x 100 = 33.33%

The calculated profit percentage is approximately 33.33%.

Revision Table: Key Concepts in Profit and Loss
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Term Definition Formula
Cost Price (CP) | The price at which an article is purchased. | -

Selling Price (SP) | The price at which an article is sold. -

Profit SP - CP (when SP > CP) Profit = SP - CP
Loss CP - SP (when CP > SP) Loss = CP - SP
Profit Percentage | Profit expressed as a percentage of CP. (Brofit) x 100
Loss Percentage | Loss expressed as a percentage of CP. (k=) x 100

Additional Information: Applying Profit Concepts

Problems like this are common in competitive exams and help test your
understanding of basic commercial arithmetic. The key is to correctly set up the
relationship between Cost Price, Selling Price, and Profit (or Loss) based on the
problem statement. Always remember that profit or loss percentage is usually
calculated on the Cost Price unless stated otherwise.

In this specific ladies soaps problem, the profit was given in terms of selling price,
which required an extra step to find the total cost price before calculating the profit
percentage.

89. Answer: d

Explanation:

Solving Mathematical Expression with Letter Codes

The question provides a set of rules where specific letters represent mathematical

operations. We are given an expression using these letters and numbers and asked
to find its value.
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Understanding the Letter Codes

Let's break down the meaning of each letter according to the problem statement:

e Lrepresents add’ (+)

e M represents 'minus’ (—)
e N represents ‘division’ (=)
e P represents ‘multiply’ (x)

Substituting Operations into the Expression

The given expressionis 10P2 L5 M 5.
Now, let's replace the letters with their corresponding mathematical symbols:

e Replace P with x
e Replace L with +
e Replace M with —

The expression becomes: 10 x 2 + 5 — 5.

Evaluating the Expression

To find the value of the expression 10 x 2 4+ 5 — 5, we need to follow the order of
operations (often remembered by rules like BODMAS or PEMDAS).

The order of operations is generally:

1. Brackets (Parentheses)

2. Orders (Exponents, Roots)

3. Division and Multiplication (from left to right)
4. Addition and Subtraction (from left to right)

In our expression 10 x 2 + 5 — 5, we have multiplication, addition, and subtraction.
Step 1: Perform Multiplication

First, we perform the muiltiplication 10 x 2:
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Expression: 10 x 2+5 —5
10 x 2 =20

The expression now becomes: 20 +5 — 5
Step 2: Perform Addition and Subtraction (from left to right)

Next, we perform the addition and subtraction from left to right.
First, the addition 20 + 5:

Expression: 20 +5 — 5

20+5=25

The expression becomes: 25 — 5

Finally, the subtraction 25 — 5:

Expression: 25 — 5

25 —-5=20

The value of the expression 10 P2 L5 M 5 is 20.

Summary of Calculation Steps

Expression = Operation Performed ' Resulting Expression
10P2L5M5 | Substitute Letters 10x2+4+5-5
10 x 24+ 5—5 | Multiplication (10 x2) 20+5—5
20+5—5 Addition (20 4 5) 25 -5

25 — 5 Subtraction (25 —5) | 20

Therefore, the final value is 20.

GETITON \

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

Prepp

Revision Table: Operations and Symbols

Letter Operation Symbol

L add +
M minus —
N division +
P multiply X

Additional Information: Order of Operations
(BODMAS/PEMDAS)

The order of operations is crucial when evaluating mathematical expressions
involving multiple operations. It ensures that everyone gets the same answer for the
same expression.

Brackets (Parentheses)

Orders (Exponents, Powers, Roots) or Exponents

Division and Multiplication (They have equal priority and are done from left to
right)

Addition and Subtraction (They have equal priority and are done from left to
right)

Following this specific order helps in correctly interpreting and solving
mathematical problems.

90. Answer: d

Explanation:
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Understanding Instruments for Measuring Atmospheric
Pressure

Atmospheric pressure is the pressure exerted by the weight of the air in the
atmosphere of Earth. It is an important meteorological variable that helps in
understanding weather patterns.

Different scientific instruments are designed to measure various physical properties.
Let's look at the instruments provided in the options:

e Lactometer: This instrument is specifically used to measure the purity or
density (specific gravity) of milk. It works based on the principle of buoyancy,
similar to a hydrometer.

e Barometer: A barometer is a scientific instrument used to measure
atmospheric pressure. There are different types of barometers, such as
mercury barometers and aneroid barometers. Changes in atmospheric
pressure are often associated with changes in weather conditions.

e Thermometer: A thermometer is a device used to measure temperature, which
is a physical quantity expressing hot and cold. It does not measure pressure.

e Multimeter: A multimeter is an electronic measuring instrument that combines
several measurement functions in one unit. It is typically used to measure
voltage, current, and resistance in electrical circuits. It is not used to measure
atmospheric pressure.

Based on the functions of these instruments, the one used to measure atmospheric
pressure is the barometer.

Instrument What it measures
Lactometer | Purity/Density (specific gravity) of milk
Barometer | Atmospheric Pressure
Thermometer | Temperature

Multimeter Electrical properties (voltage, current, resistance)
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Therefore, the correct instrument for measuring atmospheric pressure is the
barometer.

Revision Table: Key Measurement Instruments

Instrument Measurement Common Use
Barometer Atmospheric Pressure Weather forecasting
Thermometer Temperature Weather, medical, cooking
Lactometer Specific gravity of milk Checking milk quality
Multimeter Electrical properties (V, 1, R) | Electronics, electrical work
Anemometer | Wind speed Meteorology
Hygrometer | Humidity Weather, indoor climate

Additional Information on Atmospheric Pressure and
Barometers

Atmospheric pressure changes with altitude and temperature. It decreases as you
go higher above sea level because there is less air column above you. Standard
atmospheric pressure at sea level is defined as 1 atmosphere (atm), which is equal
to 101325 Pascals (Pa), 1013.25 millibars (mb), or 760 millimeters of mercury (mmHg).

Types of barometers:

e Mercury Barometer: Invented by Evangelista Torricelli, it uses a column of
mercury in a glass tube. The height of the mercury column indicates the
atmospheric pressure.

e Aneroid Barometer: This type uses a small, flexible metal box called an aneroid
cell, which is evacuated of air. The cell expands or contracts slightly with
changes in atmospheric pressure, and this movement is mechanically
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amplified to move a needle on a dial. Aneroid barometers are often used in
altimeters as atmospheric pressure is related to altitude.

Understanding atmospheric pressure and how to measure it using a barometer is
fundamental in meteorology and various scientific fields.

9. Answer:d

Explanation:

Understanding the Multiplication Problem

The question asks us to find the product of 7342015 and 9999. Multiplying large
numbers directly can be time-consuming and prone to errors. We can use a
mathematical property to simplify this calculation.

Using the Multiplication Trick for 9999

A useful trick for multiplying a number (let's call it N) by a number consisting only of

nines (like 9, 99, 999, 9999, etc.) is to rewrite the multiplier as (10" - 1), where 'n’is the
number of nines. In this case, the muiltiplier is 9999, which has four nines, so we can

write it as (104 - 1), or (10000 - 1).

So, the expression 7342015 x 9999 can be rewritten as:

7342015 x 9999 = 7342015 x (10000 — 1)

Using the distributive property of multiplication over subtraction, we get:
7342015 x (10000 — 1) = (7342015 x 10000) — (7342015 x 1)

Step-by-Step Calculation

Step 1: Multiply the number by 10000

GETITON

prepp Download Prepp APP » Google Play



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

prepp

Multiplying any number by 10000 simply means adding four zeros to the end of the
number.

7342015 x 10000 = 73420150000

Step 2: Multiply the number by 1

Multiplying any number by 1 gives the number itself.
7342015 x 1 = 7342015

Step 3: Subtract the second result from the first result
Now we need to subtract 7342015 from 73420150000.
73420150000 — 7342015

Let's perform the subtraction:

\begin{arrayH{@{}c@{\ }ce{lcal{lcailcal{lcallcoflica{lcallcailc} &7 &3 &
48&2&0&1&5&0&0&0&0\\ - & &&&&&0&7 &3 &4 &2&0&1&5 \\

\hline & 7&3& 4 &1&2&8&0&7&9&8&5 \\ \end{array}

The result of the subtraction is 73412807985.
Comparing with Options
Now, let's compare our calculated result, 73412807985, with the given options:

A. 73416544985
B. 73453222985
C. 73412807985
D. 73412907985

Our calculated value matches option C.

GETITON \

prepp Download Prepp APP » Google Play |



https://play.google.com/store/apps/details?id=com.prepp
https://play.google.com/store/apps/details?id=com.prepp

Prepp

Calculation Step Result
Original Problem | 7342015 x 9999
Rewrite 9999 7342015 x (10000 - 1)
Multiply by 10000 | 73420150000

Multiply by 1 7342015

Subtract 73420150000 - 7342015 = 73412807985

Final Answer Derivation

By applying the muiltiplication trick and performing the subtraction, we found that
7342015 x 9999 equals 73412807985.

Revision Table: Multiplication by Nines

Multiplier Trick Example (for N)

9 Nx(10-1)=10N-N Nx9=10N-N

99 N x (100-1) =100N - N N x 99 = 100N - N
999 N x (1000 - 1) =1000N - N N x 999 = 1000N - N
9999 N x (10000 - 1) =10000N - N | N x 9999 = 10000N - N
10" -1 Nx(10"-1)=10"N-N Nx (10"-1)=10"N-N

Additional Information: Mental Math Tricks

Using tricks like the one shown above is part of mental math techniques that can
significantly speed up calculations, especially in competitive exams. These
techniques often involve rewriting numbers or expressions in a form that makes
them easier to manipulate. The trick for multiplying by nines is a common example
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of how recognizing the structure of numbers (like 9999 being close to 10000) can
simplify arithmetic operations.

Other common mental math tricks include:

e Multiplying by 11

e Squaring numbers ending in 5

e Multiplying numbers close to powers of 10
e Using base methods for multiplication

Practicing these methods helps improve calculation speed and accuracy, which is
crucial for efficiently solving quantitative aptitude problems.

92. Answer: a

Explanation:

Solving the Train Meeting Time Problem

This problem involves two trains moving towards each other from different stations
at different speeds and starting times. We need to find the time when they will meet.

Understanding the Problem Details

Let's list the given information clearly:

e Total distance between Madhubani and Patna: 300 km.
e Train 1 (Madhubani to Patna): Starts at 9 am, speed is 30 km /hr.
e Train 2 (Patna to Madhubani): Starts at 10 am, speed is 20 km /hr.

The key is that the trains start at different times. Train 1 starts one hour earlier than
Train 2.

Calculating Distance Covered by Train 1 Before Train 2 Starts
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Train 1 travels from 9 am to 10 am, which is a duration of 1 hour, before Train 2
begins its journey. We can calculate the distance covered by Train 1 during this hour.

Distance = Speed x Time

Distance covered by Train 1in the first hour = 30 km/hr x 1 hour = 30 km.

Remaining Distance When Both Trains Are Moving

When Train 2 starts at 10 am, Train 1 has already covered 30 km of the total 300 km
distance. The remaining distance between the two trains at 10 am is:

Remaining Distance = Total Distance - Distance covered by Train 1
Remaining Distance = 300 km — 30 km = 270 km.

Now, both trains are moving towards each other, and the distance between them is
270 km.

Calculating Relative Speed

Since the two trains are moving towards each other, their speeds add up to give
their relative speed. This is the speed at which the distance between them is
decreasing.

Relative Speed = Speed of Train 1 + Speed of Train 2

Relative Speed = 30 km/hr + 20 km/hr = 50 km /hr.

Calculating Time to Meet

The trains need to cover the remaining 270 km at a relative speed of 50 km/hr to
meet each other. We can find the time it takes for them to meet from 10 am
onwards.

Time = Distance [ Speed
Time to meet = Remaining Distance [ Relative Speed

Time to meet = 270 km/50 km/hr = 27/5 hours.
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Let's convert this time into hours and minutes.

27/5 hours = 5 hours + 2/5 hours.

To convert the fractional part of an hour into minutes, multiply by 60:
2/5 x 60 minutes = 120/5 minutes = 24 minutes.

So, the time taken for them to meet after 10 am is 5 hours and 24 minutes.

Determining the Meeting Time

The trains start moving towards each other covering the 270 km remaining distance
from 10 am. They take 5 hours and 24 minutes to meet. Therefore, the meeting time
is 5 hours and 24 minutes after 10 am.

Meeting Time =10:00 am + 5 hours 24 minutes

Meeting Time = 3:24 pm.

Summary of Calculations
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Detail
Total Distance
Train 1 Speed
Train 2 Speed
Train 1 Start Time
Train 2 Start Time
Time Train 1travelled alone
Distance covered by Train 1in 1 hour
Remaining Distance at 10 am
Relative Speed
Time to meet (from 10 am)
Time to meet (in hours and minutes)

Meeting Time

Value
300 km
30 km/hr
20 km/hr
9:00 am
10:00 am
1 hour
30 km
270 km
50 km/hr
270 km [/ 50 km/hr = 5.4 hours
5 hours 24 minutes

10:00 am + 5 hours 24 minutes = 3:24 pm

Based on the calculations, the two trains will meet at 3:24 p.m.

Revision Table: Train Meeting Time Concepts
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Concept Explanation Formula Used
Distance, Speed, | The fundamental relationship between Distance = Speed
Time these quantities. x Time

When two objects move towards each

_ other, their relative speed is the sum of Relative Speed =
Relative Speed . o
) their individual speeds. This is the rate at Speed 1 + Speed
(Approaching) . .
which the distance between them 2
decreases.

If objects start at different times, first
) . calculate distance covered by the earlier .
Meeting Time . . Remaining
. starter, then the remaining distance. Use .
Calculation _ _ o , Distance /
relative speed with the remaining distance .
Relative Speed

from the later start time.

Time to Meet =

Additional Information on Relative Speed in Motion
Problems

Relative speed is a crucial concept when dealing with problems involving the
motion of two or more objects. It helps simplify calculations by considering the
motion of one object relative to another.

e Objects moving in the same direction: If two objects are moving in the same
direction, their relative speed is the difference between their speeds. Relative
Speed = [Speed 1 - Speed 2|. This speed is used to find how quickly the distance
between them changes.

 Objects moving in opposite directions (towards each other): As seen in this
problem, when objects move towards each other, their speeds add up. Relative
Speed = Speed 1 + Speed 2. This is the rate at which they close the distance
between them.

 Objects moving in opposite directions (away from each other): If objects move
away from each other, their speeds also add up to determine how quickly the
distance between them increases. Relative Speed = Speed 1 + Speed 2.
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Understanding relative speed allows us to calculate the time it takes for objects to
meet, overtake each other, or be a certain distance apart.

93. Answer: b

Explanation:

Solving Mathematical Statements with Operator
Substitutions

The question asks us to determine which of the given statements is correct based
on a specific set of operator substitutions. We are given the following rules:

e Prepresents "+’
e Qrepresents "x"
e Rrepresents -’
e Srepresents '+

We need to evaluate each statement by replacing the letters with the
corresponding mathematical operators and performing the calculations following
the order of operations (BODMAS/PEMDAS).

Evaluating Statement A

Statement Ais:11Q34P17R8P 3 =38/3
Substituting the operators, we get:

11 x34+17—-8+3

First, perform the divisions:

11 x (34+17) — (8+3)

11x2-3
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Next, perform the multiplication:
8
22 -3

Finally, perform the subtraction:

22x3-8 __ 668 58

3 3 3
The statement claims the result is 38/3. Since 53—8 + % Statement A is incorrect.
Evaluating Statement B
StatementBis:32S8P16 R4 = - 3/2
Substituting the operators, we get:
32+8+16—-4
First, perform the division:
32+ (8 +16) — 4
324+ 5% —4
3245 —4
Next, perform addition and subtraction from left to right:
(32+1)—4

(%) - 4

The statement claims the result is —3/2. Since % +* —g, Statement B is incorrect.

Evaluating Statement C
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StatementCis:9S9P9R9Q9=-71

Substituting the operators, we get:

94+9+9-9x9

First, perform division and multiplication from left to right:
9+(9+9)—(9%x9)

9+1-281

Next, perform addition and subtraction from left to right:
(9+1)—-81

10 — 81

-7l

The statement claims the result is —71. Since —71 = —71, Statement C is correct.

Evaluating Statement D

Statement D is: 6 Q18 R26 P13 S 7 = 172/11

Substituting the operators, we get:

6 x18—-26+13+4+7

First, perform multiplication and division from left to right:
(6 x 18) — (26 +13) +7

108 — 2+ 7

Next, perform addition and subtraction from left to right:
(108 —2) + 7

106 + 7
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113

The statement claims the result is 172/11. Since 113 # %, Statement D is incorrect.

Conclusion

After evaluating all the statements, we found that only Statement C holds true
based on the given operator substitutions and the rules of mathematical
operations.

Revision Table: Operator Substitutions

Letter Represents Operator

P + (Division)

Q x (Multiplication)
R - (Subtraction)

S + (Addition)

Additional Information: Order of Operations
(BODMAS/PEMDAS)

When evaluating mathematical expressions with multiple operations, we follow a
specific order to ensure a consistent result. This order is often remembered using
mnemonics like BODMAS or PEMDAS.

e BODMAS: Brackets, Orders (powers/roots), Division and Multiplication (from left
to right), Addition and Subtraction (from left to right).

e PEMDAS: Parentheses, Exponents, Multiplication and Division (from left to right),
Addition and Subtraction (from left to right).

In this problem, we applied this order: first division and muiltiplication, then addition
and subtraction, working from left to right for operations at the same level.
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94. Answer: d

Explanation:

Understanding Heera and its Elemental Composition

The question asks about "Heera" being a strict form of which element. "Heera" is the
Hindi word for diamond. Diamond is a well-known substance with unique properties,
and it is fundamentally made up of a single element. Let's explore the options to
determine its elemental nature.

Identifying the Element of Heera (Diamond)

Diamond is an allotrope of carbon. Allotropes are different structural modifications
of an element; the atoms of the element are bonded together in a different manner.
Carbon exists in several allotropic forms, including diamond, graphite, and
fullerenes. These forms have vastly different physical properties because of the
different arrangements of carbon atoms, but chemically they are all composed
solely of carbon atoms.

Let's look at the given options:

e Oxygen: Oxygen is a gaseous element essential for life. It forms diatomic
molecules (0,) or ozone (03), but not the solid structure of diamond.

e Nitrogen: Nitrogen is also a gaseous element, making up a large part of the
atmosphere. It forms diatomic molecules (Ns). It is not the primary element in
diamond.

e Mercury: Mercury is a unique element known for being a liquid metal at room
temperature. It is not a form of diamond.

e Carbon: Carbon is a nonmetal element that can exist in various forms, such as
coal, graphite, and diamond. Diamond is a crystalline allotrope of carbon
where each carbon atom is bonded to four other carbon atoms in a
tetrahedral structure, forming a very strong and rigid network. This structure is
responsible for diamond's extreme hardness.
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Conclusion based on Allotropes of Carbon

Since diamond ("Heera") is a crystalline form consisting entirely of carbon atoms
arranged in a specific structure, it is considered a strict form of carbon. The unique
properties of diamond, such as its hardness and high melting point, arise from the
strong covalent bonds between carbon atoms in its lattice structure.

Therefore, Heera, which refers to diamond, is a strict form of Carbon.

Substance/Form Elemental . .
. Relationship
(Heera) Composition
Diamond is an allotrope (a specific
Diamond (Heera) Carbon (C) pe (a'sp

structural form) of Carbon.

Analysis of Options

A. Oxygen: Incorrect. Diamond is not a form of oxygen.

B. Nitrogen: Incorrect. Diamond is not a form of nitrogen.

C. Mercury: Incorrect. Diamond is not a form of mercury.

D. Carbon: Correct. Diamond is a well-known allotropic form of carbon.

Revision Table: Key Concepts
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L. Relevance to
Term Definition .
Question

) . Diamond is an
Different structural forms of the same element in
Allotrope _ allotrope of
the same physical state.
Carbon.
Chemical element with symbol C and atomic
Carbon | number 6. Forms many allotropes including

diamond and graphite.

The element that
forms diamond.

Subject of the
question.

Heera Hindi word for Diamond.

Additional Information: Carbon Allotropes

Carbon is remarkable for its ability to form numerous allotropes due to its valency.
Besides diamond, other commmon allotropes include:

e Graphite: A soft, black, slippery solid. Carbon atoms are arranged in layers of
hexagonal rings. Used in pencils and lubricants.

o Fullerenes: Spherical, ellipsoidal, or tubular molecules made of carbon atoms,
like Buckminsterfullerene (Cgo).

e Carbon Nanotubes: Cylindrical carbon molecules with novel properties, used in
various high-tech applications.

e Graphene: A single layer of graphite, a two-dimensional material with
exceptional strength and conductivity.

These forms demonstrate the versatility of carbon bonding, resulting in materials
with vastly different properties.

95. Answer:c

Explanation:
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Understanding the History of Jeans Manufacturing and
Marketing

The question asks to identify the person credited with manufacturing and marketing
jeans. This refers to the historical figure who played a pivotal role in developing and
popularizing the durable denim trousers we know today as jeans.

Analyzing the Options
Let's look at the individuals listed in the options:

e A.Levi Strauss: A German immigrant to the United States, Levi Strauss
established a dry goods business in San Francisco during the California Gold
Rush. He is widely credited with the invention of blue jeans.

e B. Arthur Wellesley: Arthur Wellesley, the first Duke of Wellington, was a British
soldier and statesman. He is famous for leading the allied forces to victory at
the Battle of Waterloo. He has no connection to the manufacturing or
marketing of jeans.

e C.Mary Phelps: This name likely refers to Mary Phelps Jacob (later Caresse
Crosby), who invented the first modern brassiere. She is not associated with
jeans.

e D.Lyman Blake: Lyman Blake was an inventor known for developing shoe
manufacturing machinery, specifically for stitching soles to uppers. He is not
related to jeans production or marketing.

Levi Strauss and the Birth of Jeans

The history of jeans is closely linked to the California Gold Rush era (mid-1800s).
Miners needed durable clothing that could withstand the harsh working conditions.
Levi Strauss, seeing this need, partnered with tailor Jacob Davis. Davis had the idea
to reinforce work pants with metal rivets at stress points like pockets and seams to
make them stronger. Strauss provided the denim fabric (originally a tough canvas,
later indigo-dyed denim) and the business acumen to manufacture and sell these
reinforced pants.
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In 1873, Strauss and Davis received a U.S. patent for "Improvement in Fastening
Pocket-Openings.” This patent marked the official birth of riveted work pants, the
precursors to modern jeans. Levi Strauss & Co. began manufacturing and
marketing these "waist overalls” (as they were initially called), selling them primarily
to laborers, miners, and farmers due to their durability.

Over time, these durable denim pants became incredibly popular and evolved into
the fashion staple known as jeans. Levi Strauss is therefore correctly credited with
the key role in manufacturing and marketing these pants on a significant scale,
making them available to a wider audience.

Individual Known For Connection to Jeans

Partnered with Jacob Davis to patent

Entrepreneur; Founder of ,
and manufacture riveted work pants

Levi Strauss & Co.

Levi Strauss

(jeans)
Arthur Military Commander
. None
Wellesley (Duke of Wellington)
Inventor (Modern
Mary Phelps . None
Brassiere)
Lyman Inventor (Shoe
_ None
Blake machinery)

Based on historical evidence, Levi Strauss is the individual credited with
manufacturing and marketing the first riveted denim work pants that evolved into
modern jeans.

Revision Table: Key Concepts in Jeans History
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Term/Concept Description Significance

A sturdy cotton twill . ) )
The primary fabric used for jeans

Denim textile, typically indigo- . .
due to its durability.
dyed.
Used by Jacob Davis and Levi
Rivets Small metal fasteners. Strauss to reinforce stress points on
work pants, preventing tearing.
A tailor from Reno, Came up with the idea of using

Jacob Davis i ) .
Nevada. rivets; partnered with Levi Strauss.

Granted May 20, 1873, to | Secured the rights for riveted

Patent (U.S. Patent , , . . .
Jacob Davis and Levi clothing, marking the official start

No. 139,121) : .
Strauss & Co. of modern jeans production.
Highlights their function as

The original term for ,
protective outer garments for

riveted work pants.

Waist Overalls
manual labor.

Additional Information: The Evolution of Jeans

While Levi Strauss and Jacob Davis created the foundational garment, jeans have
evolved significantly since their invention:

e Initially worn as durable workwear, jeans gradually gained popularity outside
of manual labor fields.

¢ In the mid-20th century, jeans became a symbol of youth rebellion and
counterculture.

e Later, they transitioned into mainstream fashion, becoming a versatile and
widely accepted item of clothing worldwide.

e Today, jeans are made in countless styles, washes, and fits, utilizing various
denim weights and blends.

The legacy of Levi Strauss lives on through the company he founded, Levi Strauss &
Co., which remains one of the most famous and largest manufacturers of jeans
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globally.

96. Answer. c

Explanation:

Understanding the PDF File Extension

The question asks about the extension of PDF and what it stands for. PDF is a widely
used file format for presenting documents in a manner independent of application
software, hardware, and operating systems. The file extension associated with this
formatis .pdf.

Let's analyze the given options to determine the correct meaning of the PDF
extension:

¢ A. Print Document Folder: This option uses terms related to documents
(‘Document’) and storage (‘Folder’), but ‘Print Document Folder' is not the
standard meaning of the PDF acronym.

e B. Portable Document Format: This option correctly identifies what PDF stands
for. The key word here is 'Portable’, indicating that the document format is
designed to be easily transferred and viewed across different platforms and
software without losing its original formatting.

e C. Pre-defined Folder: This option is completely unrelated to the PDF file format.
'Folder' refers to a directory on a computer used to store files, not the format of
a file itself.

e D. Program Document File: While a PDF is a type of document file, Program
Document File' is not the official or recognized meaning of the PDF acronym.

Based on the standard definition and origin of the PDF format, the correct meaning
is Portable Document Format.

Why Portable Document Format is Correct
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The Portable Document Format (PDF) was developed by Adobe Systems in the
1990s. Its primary goal was to create a universal file format that could preserve the
layout, fonts, images, and other elements of a document, regardless of the software,
hardware, or operating system used to create or view it. This portability is exactly
what the name "Portable Document Format” signifies.

Think of it this way: if you create a document with specific fonts and formatting on
your computer, sending it to someone else might mess up the layout if they don't
have the same software or fonts. PDF solves this by embedding the necessary
information within the file, ensuring it looks the same everywhere. This makes PDF
files ideal for sharing reports, forms, presentations, and other documents that need
to maintain their visual integrity.

Statement Analysis

Let's look at the options again in the context of the question about the PDF extension:

. Proposed
Option . Correctness Reason
Meaning
Print Document Does not represent the standard
A Incorrect .
Folder meaning of PDF.
Portable e h .
This is the official and widely accepted
B Document Correct .
meaning of the PDF acronym.
Format
Pre-defined ,
C Incorrect Completely unrelated to the file format.
Folder
Program Not the standard meaning of PDF,
D . Incorrect : :
Document File although PDF is a type of document file.

The analysis clearly shows that "Portable Document Format” is the correct
expansion of the PDF acronym.
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Revision Table: Key Concepts about PDF

Concept Description Significance
PDF of Identifies files in the Portable Document
Extension P Format.
Full Name Portable Document Describes the format's ability to display
Format documents consistently across platforms.
Developer | Adobe Systems Created the format in the early 1990s.

) ) Ensures documents look the same
Universal file format

Purpose everywhere, preserving layout and

for documents
appearance.

Additional Information: File Extensions and Formats

A file extension is a suffix at the end of a file name, typically separated by a dot (.),
which indicates the type of file. For example, .txt indicates a text file, .jpg or .png
indicates an image file, and .docx indicates a Microsoft Word document.

File extensions help the operating system and software applications understand
how to open and handle the file. When you double-click a file, the operating system
uses the extension to figure out which program should be used to open it (e.g.,, a
PDF viewer for a .pdf file).

Different file formats have evolved to serve specific purposes, such as storing plain
text, rich text, images, audio, video, executable programs, and, as in the case of PDF,
documents designed for reliable viewing and printing across diverse environments.

97. Answer: a

Explanation:
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Understanding Pandit Jasraj's Field of Fame

The question asks about the field in which the renowned personality Pandit Jasraj is
famous. To answer this, we need to know about his contributions and area of
expertise.

Pandit Jasraj (1930-2020) was a celebrated Indian classical vocalist, belonging to
the Mewati gharana. He was known for his mastery over Hindustani classical music.
His career spanned over 80 years, and he received numerous accolades, including
the Padma Vibhushan, India’s second-highest civilian award.

Analyzing the Options

Let's examine the given options:

¢ A. Classical dancer: This option suggests that Pandit Jasraj was famous in the
field of classical dance. This is incorrect. Pandit Jasraj was a musician, not a
dancer.

¢ B. Sitar player: This option suggests he was a famous sitar player. The sitar is a
stringed musical instrument. While Pandit Jasraj was a musician, his fame was
as a vocalist, not an instrumentalist like a sitar player.

e C. Classical musician: This option describes a broad field of music that adheres
to established traditions and forms, particularly in the Indian context,
Hindustani or Carnatic music. As a highly respected classical vocalist, Pandit
Jasraj fits perfectly into this category. Vocal music is a significant part of
classical music.

¢ D. Tabla artist: This option suggests he was famous for playing the tabla, a pair
of drums used in Indian classical music. Pandit Jasraj was a vocalist, not a
tabla player.

Conclusion on Pandit Jasraqj's Field

Based on his lifetime achievements and public recognition, Pandit Jasraj was
undeniably famous as a leading figure in Indian classical music, specifically as a
vocalist.
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Key Information Summary

Personality Field of Fame Notes
Pandit Classical Music Renowned Hindustani classical vocalist of the
Jasraj (Vocalist) Mewati gharana.

Therefore, the field in which Pandit Jasraj is famous is Classical musician.

Revision Table: Famous Indian Artists

Artist Field Notes (Examples)
Pandit Jasraj Classical Music (Vocal) Hindustani Classical Singer
Ravi Shankar Classical Music (Instrumental) | Sitar Maestro
Birju Maharaj Classical Dance Kathak Dancer
Zakir Hussain Classical Music (Instrumental) | Tabla Player
M.S. Subbulakshmi | Classical Music (Vocal) Carnatic Classical Singer

Additional Information on Indian Classical Music

Indian classical music is broadly divided into two major traditions:

¢ Hindustani Music: Prevalent in North India. Key forms include Dhrupad, Khayal,
Tarana, Thumri, etc. Gharanas (schools) like Gwalior, Kirana, Agra, Rampur-
Sahaswan, and Mewati exist, each with unique styles. Pandit Jasraj belonged to
the Mewati Gharana.

e Carnatic Music: Prevalent in South India. Key forms include Kriti, Varnam,
Padam, etc. Emphasis on vocal music and fixed compositions.
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Both traditions involve complex melodic structures (Ragas) and rhythmic cycles
(Talas).

98. Answer: a

Explanation:

Identifying the Grand Old Lady of Bollywood

The question asks to identify the actress who is popularly referred to as the "grand
old lady of Bollywood". This title is usually given to a veteran actress who has had a
long and impactful career in Indian cinema and is highly respected within the
industry and by the public.

Let's examine the options provided:

e A.Zohra Sehgal: Zohra Sehgal had a remarkable career spanning over seven
decades. She started her journey in theatre and later moved to films and
television. Known for her vibrant personality and powerful performances, she
continued acting well into her late 90s and early 100s. Her extensive
filmography and longevity in the industry earned her the affectionate title of
the "grand old lady of Bollywood'".

e B.Nargis: Nargis was one of the most iconic actresses of the golden era of
Bollywood, known for her roles in classics like Mother India. While a legendary
figure, she is not typically referred to as the "grand old lady".

e C. Suraiya: Suraiya was a renowned singer and actress in the 1940s and 1950s.
She was a major star of her time but is not commonly known by the title "grand
old lady of Bollywood".

e D. Madhubala: Madhubala was another legendary actress from the golden erq,
celebrated for her beauty and performances in films like Mughal-e-Azam. Her
career was cut short due to health issues, and she is not associated with the
title "grand old lady".
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Based on the extensive careers and common appellations associated with these
actresses, Zohra Sehgal is the one widely recognized as the "grand old lady of

Bollywood".
Actress Known For Associated Title

Zohra ) o Grand Old Lady of
Long career, theatre, films, television

Sehgal Bollywood

, Iconic roles (e.g., Mother India), golden

Nargis Legendary Actress
era star

Suraiya Singing and acting star of 40s/50s Singing Superstar
Beauty, iconic roles (e.g., Mughal-e- . .

Madhubala y ( S S Venus of Indian Cinema

Azam)

Therefore, the correct answer is Zohra Sehgal.

Revision Table: Key Bollywood Personalities

Reviewing key figures helps understand their contributions and recognition within
Indian cinema.

e Zohra Sehgal: Celebrated for her extensive work across various platforms and
remarkable longevity.

e Nargis Dutt: Remembered for her powerful performances and contribution to
classic Indian cinema.

e Suraiya Jamal Sheikh: Fomous as both a singer and actress during Bollywood's
early decades.

e Madhubala: An icon of beauty and tragic romance in Indian film history.

Additional Information: Understanding Bollywood Titles

Titles like "Grand Old Lady" or "King of Bollywood" are often informal, given by the
public or media to acknowledge an artist's status, contribution, and longevity in the
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industry. They reflect popular perception and respect for their career and impact.
Zohra Sehgal's career, which spanned many decades and various artistic forms,
perfectly embodies the spirit behind being called the "grand old lady of Bollywood".

99. Answer: a

Explanation:

Understanding Vertical Job Restructuring Methods

Organizational restructuring involves changing the way jobs and responsibilities are
organized within a company. This can be done horizontally, meaning changes at
the same level, or vertically, meaning changes involving different hierarchical levels.

The question asks to identify a vertical restructuring method among the given
options. Let's examine each option to determine which one fits this description.

Analyzing the Options for Vertical Restructuring

A. Job rotation: This involves moving employees between different tasks or jobs
at the same organizational level for a temporary period. The purpose is often
to provide varied experience and reduce monotony. This is a form of horizontal
restructuring, not vertical.

e B. Job growth: This term is somewhat general. It could refer to increasing the
scope or complexity of a job (potentially horizontal enrichment) or
advancement (which would be vertical). However, compared to ‘job
promotion), it is less specific about vertical movement in the hierarchy.

e C. Job promotion: This is the movement of an employee to a higher position
within the organizational hierarchy. A promotion typically involves increased
responsibility, authority, status, and often pay. This clearly represents
movement between different levels of the organization, making it a prime
example of vertical restructuring.

e D. Job evaluation: This is a systematic process used to determine the relative

worth of different jobs within an organization. It helps in setting up fair
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compensation structures. Job evaluation is a tool for managing jobs and
compensation, not a method for changing the structure or hierarchy of jobs
themselves through movement or redesign. It is neither horizontal nor vertical
restructuring.

Defining Vertical vs. Horizontal Restructuring

To clarify the distinction:

e Vertical Restructuring: Methods that change an employee’s position within the
organizational hierarchy. This involves moving up or down levels. Examples
include promotion, demotion, or creating/eliminating layers of management.

e Horizontal Restructuring: Methods that change an employee's role or
responsibilities at the same organizational level. Examples include job rotation,
job enlargement (adding more tasks), and job enrichment (adding more
responsibility/autonomy).

Based on these definitions, Job promotion is the only option that clearly involves
moving between different levels of the organization’s hierarchy, fitting the definition
of a vertical restructuring method.

Comparison of Restructuring Methods

Method Type of Restructuring Description

. . Moving between jobs at the same
Job Rotation | Horizontal

level.
Can be Horizontal or Vertical Increase in scope, complexity, or
Job Growth e
(less specific) advancement.
Job _ Moving to a higher position in the
. Vertical .
Promotion hierarchy.
Job , Assessing relative job worth for
. Neither (Management Tool) ,
Evaluation compensation.
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Therefore, among the choices provided, Job promotion is the method that
represents vertical restructuring.

Revision Table: Key Concepts in Job Restructuring

Concept Brief Explanation
Job Restructuring Changing job content or organizational structure.
Vertical Restructuring Changes involving different hierarchy levels.

Horizontal Restructuring | Changes at the same hierarchy level.

Job Promotion Moving to a higher hierarchical level.
Job Rotation Moving between jobs at the same level.
Job Evaluation Determining relative worth of jobs.

Additional Information: Types of Organizational Restructuring

Restructuring can happen at different levels. Beyond just jobs, entire departments or
the whole company structure can be reorganized. Some broader examples include:

 Delayering: Removing levels of management (a form of vertical restructuring).

e Mergers & Acquisitions: Combining organizations, often leading to significant
job restructuring.

e Downsizing: Reducing the size of the workforce, which can impact
organizational structure and job roles.

e Creating Project Teams: Forming temporary groups for specific tasks, which
can cut across traditional vertical hierarchies.

Understanding the difference between horizontal and vertical changes is crucial
when studying organizational design and human resource management practices
like job restructuring and career advancement.
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100. Answer: cC

Explanation:

Calculation:

'?' % OF 40 =1.20
(2/100) x 40 =1.20
(2/100) =1.20/40

? =1.20/40 % 100 = 3

- The value of '?'is 3.
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