
Answers

1. Answer: a

Explanation:

Analyzing Mosquito-Borne Diseases and Prevention Strategies

This question requires us to identify the correct statement based on the provided excerpt about mosquitoes
and the diseases they spread. We need to carefully read the text and compare each option against the
information given. The key terms we should focus on are 'mosquitoes', 'diseases', 'stagnant water', 'waste
management', and 'prevention'.

Understanding the Excerpt's Core Message

The excerpt highlights that mosquitoes are vectors for various diseases, particularly in tropical climates. It
identifies specific environmental factors that help mosquitoes thrive, such as stagnant water, accumulated
waste, and open drains. Furthermore, it emphasizes crucial preventive measures like regular garbage
collection, proper waste disposal, preventing water stagnation (water logging), and maintaining cleanliness in
the surroundings to control mosquito populations and prevent diseases.

Evaluating Each Option Based on the Excerpt

Option A: Most diseases are spread by mosquitoes.

The excerpt states that mosquitoes spread "various types of diseases." It does not claim that they spread
"most" diseases. This statement is an overgeneralization and is not directly supported by the text. Therefore,
option A is incorrect.

Option B: Biodegradable and non-biodegradable wastes classification for disposal.

The text mentions the importance of "regularly and properly managed" garbage collection. However, it does
not specify the method of waste disposal, such as dividing waste into biodegradable and non-biodegradable
categories. This detail is not present in the provided information. Therefore, option B is incorrect.

Option C: Poor condition of the drainage system.

The excerpt mentions "open drains" as a factor contributing to mosquito development. While open drains can
imply a lack of proper maintenance or a poor condition, the text doesn't explicitly describe the overall drainage
system as being in "very poor" condition. It only points to open drains as a contributing factor. This statement
makes an assumption about the condition that isn't explicitly stated. Therefore, option C is not the most
accurate conclusion based solely on the text.

Option D: Stagnant water as a mosquito breeding ground.
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The excerpt clearly states: "Stagnant water, rotten waste in the open and open drains contribute significantly
to the development of mosquitoes." This directly supports the idea that stagnant water is a place where
mosquitoes develop, meaning it serves as a breeding ground. This option accurately reflects a key point made
in the text regarding the factors contributing to mosquito proliferation. Therefore, option D is correct.

Final Conclusion

Based on the direct information provided in the excerpt, the statement that accurately reflects the text is that
stagnant water is a breeding ground for mosquitoes. The text explicitly links stagnant water to the
development of mosquitoes.

2. Answer: c

Explanation:

Finding the Product: 5231405 × 99999

This problem asks us to calculate the product of 5231405  and 99999 . We can solve this multiplication
problem efficiently by using a simplification technique that makes the calculation easier.

Strategy for Multiplication Simplification

The key to simplifying this calculation is to notice that the number 99999  is very close to 100000 . We can
rewrite 99999  as (100000 - 1) .

This allows us to use the distributive property of multiplication over subtraction. The property states that for
any numbers a , b , and c , the following is true: a × (b - c) = (a × b) - (a × c) .

Applying this property to our multiplication problem, we get:

Step-by-Step Calculation Execution

Now, let's carry out the calculation based on the rewritten expression. We will perform it in two main steps:

1. First Calculation: Multiply by 100000

We need to multiply 5231405  by 100000 . Multiplying by powers of ten like 100000  is easy; we simply
add the corresponding number of zeros (in this case, five zeros) to the end of the original number.

2. Second Calculation: Multiply by 1

Next, we multiply 5231405  by 1 . Any number multiplied by 1  remains unchanged.

5231405 × 99999 = 5231405 × (100000 − 1)

= (5231405 × 100000) − (5231405 × 1)

5231405 × 100000 = 523140500000
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3. Perform the Subtraction

Finally, according to the distributive property, we subtract the result of the second calculation from the
result of the first calculation.

Detailed Subtraction Process

To complete the calculation, we subtract 5231405  from 523140500000 . It's best to align the numbers
vertically based on their place values (units, tens, hundreds, etc.) to ensure accuracy.

Here's how the subtraction is set up:

   523140500000

-      5231405

------------------

Let's perform the subtraction step-by-step, starting from the rightmost digit (the units place):

Units column: We calculate 0 - 5 . Since we cannot subtract 5 from 0, we need to borrow from the digits
to the left. This borrowing process continues until we find a non-zero digit. The rightmost 0  becomes 10 .
So, 10 - 5 = 5 .
Tens column: The 0  from which we initially tried to borrow now becomes 9  (because 1 was borrowed
from it). So, 9 - 0 = 9 .
Hundreds column: The next 0  also becomes 9 . So, 9 - 4 = 5 .
Thousands column: The next 0  becomes 9 . So, 9 - 1 = 8 .
Ten Thousands column: The next 0  becomes 9 . So, 9 - 3 = 6 .
Hundred Thousands column: The digit 5  (in 500000 ) lent 1 to the right, so it becomes 4 . Now we
calculate 4 - 2 = 2 .
Millions column: The digit 0  (at the millions place in 523140500000 ) needs to subtract 5. It borrows 1
from the digit to its left (the 4  at the ten millions place), becoming 10 . So, 10 - 5 = 5 .
Ten Millions column: The digit 4  that lent 1 now becomes 3 . We calculate 3 - 0 = 3 .
Higher Place Values: For the remaining digits, we subtract the corresponding digits from 5231405  (which
are implicitly zeros).

Hundred Millions: 1 - 0 = 1 .
Billions: 3 - 0 = 3 .
Ten Billions: 2 - 0 = 2 .
Hundred Billions: 5 - 0 = 5 .

Putting all the resulting digits together, we get the final answer.

   523140500000

-      5231405

5231405 × 1 = 5231405

523140500000 − 5231405
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------------------

   523135268595

Thus, the calculation shows that 5231405 × 99999  equals 523135268595 .

3. Answer: b

Explanation:

Understanding Lead's Role in Automobile Exhaust

Automobile exhaust emissions have been a significant source of air pollution. When discussing the elements
involved, specific substances have historically posed greater environmental and health risks than others. This
solution focuses on identifying the key element historically associated with automobile exhaust among the
given options.

Historical Significance of Lead in Gasoline

One of the most critical elements found in historical automobile exhaust is Lead. Here's why:

Leaded Gasoline: For many decades, tetraethyllead (TEL) was widely used as an anti-knock additive in
gasoline. This increased the octane rating of the fuel, preventing engine knocking and allowing for higher
compression ratios.
Combustion and Emission: When leaded gasoline was burned in engines, the lead compounds were
emitted into the atmosphere through the exhaust. This resulted in widespread distribution of lead
particles.
Environmental Impact: Lead is a toxic heavy metal. Its release from vehicle exhaust led to significant
environmental contamination of soil, water, and air, posing serious health risks, particularly to children,
affecting neurological development.
Phase-Out: Due to these harmful effects, leaded gasoline has been phased out globally in favor of
unleaded alternatives. However, the legacy of lead pollution from past emissions remains.

Analysis of Other Options

Let's examine why the other elements are not the primary answer in this context:

Fluorine (A): Fluorine is a highly reactive element. While certain fluorine compounds might be present in
trace amounts related to lubricants or specific engine parts, it is not a major, characteristic pollutant
emitted directly from the combustion of standard fuels in the way lead historically was.
Sodium (B): Sodium is an alkali metal. It is not typically added to gasoline or lubricants in a way that
would lead to significant emissions from automobile exhaust. It's generally found in trace amounts from
various sources but isn't a primary concern related to combustion emissions.
Magnesium (C): Magnesium is an alkaline earth metal. Like sodium, it is not a primary component of fuel
or a major additive. While engine wear might release small particles containing magnesium, it does not
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compare to the historical significance and volume of lead emissions from leaded gasoline.

Conclusion

Considering the historical context and the significant impact on air quality, Lead was a crucial element
involved in automobile exhaust due to its widespread use in gasoline additives. While emission regulations
have changed, the historical association makes Lead the most relevant answer among the choices provided.

4. Answer: c

Explanation:

Understanding Heat Transmission Mechanisms

Defining Heat Transmission

Heat transmission, also known as heat transfer, is the physical process through which thermal energy moves
from a region of higher temperature to a region of lower temperature. This transfer happens through various
mechanisms.

Primary Modes of Heat Transmission

Heat can be transmitted in three main ways:

Conduction: This occurs through direct contact, typically in solids. Energy is transferred via the vibrations
and collisions of adjacent particles (atoms or molecules). The kinetic energy related to the speed of

molecules is fundamental here.
Convection: This involves heat transfer through the movement of fluids (liquids or gases). Heating causes
fluid expansion and movement, carrying thermal energy from one place to another.
Radiation: This method involves heat transfer via electromagnetic waves, such as infrared radiation. It
does not require a medium and can occur across a vacuum, like heat from the sun reaching Earth.

Analyzing the Options Related to Heat Transmission

The question asks which of the given options is NOT a direct recipient or mechanism of heat transmission. Let's
analyze each option:

Option A: Measurement of thermal energy

The measurement of thermal energy is a process used to quantify the amount of heat energy present or
transferred. Heat transfer is the physical mechanism causing changes in thermal energy, but the
measurement itself is an act of observation or calculation. Heat is not directly transmitted *to* a
measurement process. Instead, thermal energy, which is affected by heat transfer, is measured.

Option B: Speed of molecules
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Heat is directly transmitted through conduction, which relies on the transfer of kinetic energy between
molecules. The speed of molecules directly relates to their kinetic energy, and this energy is passed along
during collisions, facilitating heat transfer. Therefore, heat transmission is intrinsically linked to the speed of
molecules in conduction.

Option C: Transfer via electromagnetic waves

This option describes thermal radiation, which is a primary mode of heat transmission. Heat energy is
radiated and absorbed in the form of electromagnetic waves. This is a direct way heat moves from one
location to another, especially across space.

Option D: Thermodynamic properties of substances

Heat is transmitted through various substances. The way it is transmitted (e.g., how quickly via conduction)
depends on the thermodynamic properties of substances, like thermal conductivity and specific heat
capacity. These properties govern the interaction between the substance and the heat being transferred.
Heat is transmitted to and through materials based on these properties.

Conclusion on Direct Heat Transmission

Comparing the options, the measurement of thermal energy (Option A) is fundamentally different from the
other choices. Options B and C describe direct mechanisms or components of heat transmission (molecular
motion and electromagnetic waves). Option D relates to the characteristics of the medium through which
heat is transmitted. Measurement, however, is an act of quantification related to the effects of heat transfer,
not a process to which heat is directly transmitted.

Therefore, heat is not directly transmitted to the measurement of thermal energy.

5. Answer: b

Explanation:

Newton-Bhabha Fund Program Explained

The Newton-Bhabha Fund Program was a collaborative initiative designed to strengthen science and
innovation partnerships between countries. Understanding the specific countries involved in this particular
program is key to understanding its focus and reach. The program aimed to leverage the scientific
capabilities and resources of the participating nations to address shared challenges and foster economic
growth through research and development.

Details of the India-Britain Partnership

The Newton-Bhabha Fund Program was specifically a joint initiative involving India and the United Kingdom

(Britain). This strategic partnership was established to enhance research and innovation cooperation
between the two nations.
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Key Aspects of the Collaboration

Objective: To support joint research and innovation projects that address global challenges.
Focus Areas: The program typically supported work in sectors such as sustainable infrastructure, global
health, energy, and digital economy.
Mechanism: It facilitated funding for joint research, researcher mobility, capacity building, and
knowledge exchange between Indian and British institutions.
Significance: This collaboration underscored the importance of international scientific cooperation in
driving progress and finding solutions to complex problems.

The partnership between India and Britain through the Newton-Bhabha Fund Program highlights a
commitment to mutual scientific advancement and addressing development needs through collaborative
research efforts.

6. Answer: b

Explanation:

Analyzing KS College Economics Student Percentage

The question asks for the percentage of students who selected Economics specifically within KS College,
relative to the total number of students enrolled at KS College across all subjects mentioned.

KS College Subject Selection Data Overview

The provided table details the number of students who chose four different subjects (Electronics, Computer,
Economics, Statistics) across four colleges (VP, DJ, KS, GB). We need to focus on the data pertaining to KS
College.

College Electronics Computer Economics Statistics

VP 220 150 200 150

DJ 240 125 200 220

KS 200 130 250 170

GB 225 150 180 125

Extracting Key Figures for KS College

To calculate the required percentage, we need two specific numbers from the table:

The number of students who chose Economics at KS College.
The total number of students enrolled at KS College across all the mentioned subjects.
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From the table:

Number of students choosing Economics at KS College = 250.
Total students at KS College = Sum of students in Electronics, Computer, Economics, and Statistics at KS
College.

Calculating Total Students at KS College

We sum the number of students for each subject at KS College:

Step-by-Step Percentage Calculation for KS Economics Students

Now, we calculate the percentage of students who chose Economics out of the total students at KS College
using the formula:

Plugging in the values:

Simplifying the fraction:

Calculating the final percentage:

Final Percentage and Option Matching

The calculated percentage of students who chose Economics at KS College is approximately 33.33%. This
value corresponds to option D.

7. Answer: a

Explanation:

Analyzing Student Subject Choices

Total students at KS College = (Electronics at KS) + (Computer at KS) + (Economics at KS) + (Statistics at KS)

Total students at KS College = 200 + 130 + 250 + 170

Total students at KS College = 750

Percentage = ​ ×(
Total students at KS College

Number of students choosing Economics at KS
) 100

Percentage = ​ ×(
750
250

) 100

Percentage = ​ ×(
3
1

) 100

Percentage ≈ 33.33%
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This problem requires us to find the difference between the total number of students who selected the
Computer subject and the total number of students who selected the Statistics subject, based on the data
provided in the table.

Data Extraction for Computer and Statistics

We first need to identify the counts for Computer and Statistics students in each college from the given table:

VP College: Computer = 150, Statistics = 150
DJ College: Computer = 125, Statistics = 220
KS College: Computer = 130, Statistics = 170
GB College: Computer = 150, Statistics = 125

Calculation of Total Computer Students

Next, we sum the number of students who selected Computer across all four colleges:

Total Computer Students = 

Total Computer Students = 

Calculation of Total Statistics Students

We then sum the number of students who selected Statistics across all four colleges:

Total Statistics Students = 

Total Statistics Students = 

Finding the Difference Between Subject Totals

Finally, we calculate the difference between the total number of Statistics students and the total number of
Computer students:

Difference = 

Difference = 

Difference = 

Therefore, the difference in the number of students who selected Computer and Statistics is 110.

8. Answer: b

Explanation:

Determining the College with the Maximum Number of Students

150(VP) + 125(DJ) + 130(KS) + 150(GB)

555

150(VP) + 220(DJ) + 170(KS) + 125(GB)

665

∣Total Statistics Students − Total Computer Students∣

∣665 − 555∣

110
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This solution explains how to find the college with the highest total student enrollment based on the provided
data. We need to calculate the sum of students in each college across all four subjects: Electronics, Computer,
Economics, and Statistics.

Data Table Analysis

The table displays the enrollment numbers for four subjects across four colleges: VP, DJ, KS, and GB.

College Electronics Computer Economics Statistics

VP 220 150 200 150

DJ 240 125 200 220

KS 200 130 250 170

GB 225 150 180 125

Calculating Total Students Per College

To find the college with the maximum number of students, we sum the students enrolled in each subject for
every college:

College VP: The total number of students is the sum of students in Electronics, Computer, Economics, and
Statistics. Total VP =  students.
College DJ: The total number of students is calculated similarly. Total DJ = 
students.
College KS: The total number of students is the sum across all subjects. Total KS = 

 students.
College GB: The total number of students is found by adding the counts for each subject. Total GB =

 students.

Identifying the College with Maximum Enrollment

Now, we compare the total student counts calculated for each college:

VP: 720 students
DJ: 785 students
KS: 750 students
GB: 680 students

Comparing these totals, we see that college DJ has the highest number of students, with a total of 785.

Conclusion

The college with the maximum number of students is DJ. Therefore, option D is the correct answer.

220 + 150 + 200 + 150 = 720

240 + 125 + 200 + 220 = 785

200 + 130 + 250 + 170 =

750

225 + 150 + 180 + 125 = 680

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


9. Answer: b

Explanation:

Mecca's Geographic Location

Mecca is recognized globally as one of the holiest cities in Islam. It holds deep spiritual importance for
Muslims as the birthplace of the Prophet Muhammad and the location of the Kaaba, which is the focal point
for daily prayers worldwide. Understanding where this significant city is situated is key.

Determining Mecca's Country

The question asks to identify the country where the holy city of Mecca is located. Let's examine the options
based on known geography:

Mecca is a major city within the Kingdom of Saudi Arabia.
It is located in the western part of the country, in the historic Hejaz region.
The city is a vital center for the annual Hajj pilgrimage, attracting millions of faithful visitors.

Evaluating the Provided Options

We need to determine which of the given choices correctly identifies the country containing Mecca:

A. UAE: The United Arab Emirates is a separate country in the Middle East, known for cities like Dubai.
Mecca is not located in the UAE.
B. Saudi Arabia: This option correctly identifies the country where Mecca is situated. Saudi Arabia hosts
Islam's two holiest cities, Mecca and Medina.
C. Qatar: Qatar is another Middle Eastern country, known for its capital Doha. Mecca is not found in Qatar.
D. Abu Dhabi: Abu Dhabi is the capital city of the UAE, not the country where Mecca is located.

Finalizing Mecca's Location

Considering the geographical facts, Mecca is situated within the territory of Saudi Arabia. This makes Saudi
Arabia the correct answer to the question about the location of this holy city.

10. Answer: a

Explanation:

Identifying Table Granulated Sugar

The question asks to identify the common name for table granulated sugar. Table granulated sugar is the
fine, crystalline white sugar commonly found in homes and used for sweetening beverages, baking, and
cooking.
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Analyzing Sugar Options

Let's examine the options provided:

Sucrose: This is a disaccharide, meaning it's made up of two simpler sugar units (monosaccharides):
glucose and fructose. It is extracted commercially from sugarcane and sugar beets. Its chemical
formula is . Sucrose is the technical and scientific name for common table sugar.
Dextrose: Dextrose is the name given to D-glucose when it is used commercially, particularly in the food
industry. Glucose is a monosaccharide, a simple sugar ( ), often derived from corn. While it's a
sugar, it's not the primary form found in table sugar.
Glucose: Glucose is a fundamental monosaccharide ( ) that serves as a primary energy source
for living organisms. It's found naturally in fruits and is a component of sucrose. Dextrose is another
name for glucose.
Fructose: Fructose is another monosaccharide ( ), often called fruit sugar. It's found naturally in
fruits, honey, and some vegetables. It is known for being sweeter than glucose and sucrose.

Conclusion on Table Sugar

Based on the analysis:

Table granulated sugar is primarily composed of Sucrose.
Dextrose and Glucose refer to the same simple sugar, which is a component of sucrose but not table
sugar itself.
Fructose is also a simple sugar found in fruits and is sweeter than table sugar, but it's not what table
sugar is commonly known as.

Therefore, table granulated sugar is commonly known as Sucrose.

11. Answer: b

Explanation:

Human Bone Joints: Identifying Types

A human bone joint, medically referred to as an articulation, is the point where two or more bones connect.
These connections are essential for providing support to the skeleton and enabling a wide range of bodily
movements. Joints are primarily categorized based on their structure and the type or degree of movement
they permit. The most common category is synovial joints, which are characterized by a fluid-filled cavity that
lubricates the articulation, allowing for smooth motion.

Understanding Types of Synovial Joints

Synovial joints are known for their mobility and are further classified into different types based on the shape of
the articulating bone surfaces and the pattern of movement they facilitate. Key types include:

C ​H ​O ​12 22 11

C ​H ​O ​6 12 6

C ​H ​O ​6 12 6

C ​H ​O ​6 12 6

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


Ball and Socket Joint: This joint type involves the fitting of a rounded, ball-like end of one bone into a
socket-like depression of another bone. This specific structure permits movement across multiple axes,
offering the greatest range of motion. Examples include the shoulder joint and the hip joint, allowing for
movements like flexion, extension, abduction, adduction, rotation, and circumduction.
Gliding Joint: Also known as a planar joint, this type features bones with flat or slightly curved surfaces
that glide or slide over one another. The movement allowed is typically limited to translation or gliding.
These joints are commonly found between the small bones of the wrist (carpals) and ankle (tarsals).
Saddle Joint: Characterized by articulating surfaces shaped like a saddle – where one surface is convex
and the other is concave – this joint allows for biaxial movement. This means movement can occur in
two planes, typically flexion/extension and abduction/adduction, with limited rotation. A classic example
is the carpometacarpal joint found at the base of the thumb.

Analysis of Options Provided

The question requires identifying the option that does not represent a type of human bone joint. Let's evaluate
each option in the context of joint classifications:

A. Ball & Socket: This is a well-established classification for a type of synovial joint known for its extensive
range of motion.
B. Gliding: This term correctly identifies a type of synovial joint where flat bone surfaces slide past each
other.
C. Macro: The term 'Macro' is typically used as a prefix meaning 'large' or 'visible to the naked eye' (e.g.,
macroscopic). It is not an anatomical term used to classify a type of bone joint.
D. Saddle: This is a recognized classification for a specific type of synovial joint, facilitating biaxial
movement.

Conclusion on Joint Classification

Comparing the options against the established classifications of human bone joints, it is clear that 'Macro'
does not fit. Ball & Socket, Gliding, and Saddle are all distinct types of synovial joints contributing to the
complex movements of the human body. Therefore, 'Macro' is the term that is not a human bone joint.

12. Answer: b

Explanation:

The logic follows here is :

The second word is the climatic condition in/at the first word.
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Place / Season Climate Given Word

Pole Cold Cold

Summer Hot Temperature

Winter Cold Cold

Monsoon Rain Rain

Summer : Temperature  doesn't follow the logic.

Hence, the correct answer is  "Summer : Temperature".

13. Answer: c

Explanation:

This solution explains how to find the ratio of tangents (tan A : tan B) given the sum and ratio of two angles A
and B.

Determining the Values of Angles A and B

We are given two conditions about the angles A and B:

The sum of the angles is 90 degrees: 
The ratio of the angles is 2:1: 

From the ratio , we can express the angles in terms of a common multiplier, let's say k.

Now, substitute these expressions into the first condition ( ):

Solve for k by dividing both sides by 3:

Now we can find the specific values for angles A and B:

We can check if these values satisfy the first condition: . They do.

A + B = 90∘

A : B = 2 : 1

A : B = 2 : 1

A = 2k

B = k

A + B = 90∘

2k + k = 90∘

3k = 90∘

k = 3
90∘

k = 30∘

A = 2k = 2 × 30 =∘ 60∘

B = k = 30∘

A + B = 60 +∘ 30 =∘ 90∘
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Calculating the Tangent Values

The question asks for the ratio . We need to find the tangent values for the angles A = 60 degrees
and B = 30 degrees.

Calculate : 
Calculate : 

Using the standard trigonometric values:

Finding the Ratio tan A : tan B

Now, we compute the ratio using the tangent values we found:

To simplify this ratio, we can multiply both parts by :

Therefore, the ratio of  to  is 3:1.

Alternative Method Using Trigonometric Identities

Since , we know that angle A and angle B are complementary angles. This means we can use
trigonometric identities.

Specifically, for complementary angles:

We also know that .

So, the ratio  can be written as:

We found earlier that . Let's substitute this value:

Now calculate :

tanA : tanB

tanA tan 60∘

tanB tan 30∘

tan 60 =∘
​3

tan 30 =∘
​

​3
1

tanA : tanB = tan 60 :∘ tan 30∘

tanA : tanB = ​ :3 ​

​3
1

​3

( ​ ×3 ​) :3 ( ​ ×
​3

1
​)3

3 : 1

tanA tanB

A + B = 90∘

tanA = tan(90 −∘ B) = cotB

cotB = ​tanB
1

tanA : tanB

​ =tanB
tanA

​tanB
cotB

​ =tanB
tanA

​tanB
1/ tanB

​ =tanB
tanA

​(tanB)2
1

B = 30∘

tanB = tan 30 =∘
​

​3
1

​(tanB)2
1

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


This confirms that the ratio  is indeed 3:1.

14. Answer: c

Explanation:

Solving the Operator Substitution Expression

This problem requires us to evaluate a mathematical expression after changing the meaning of the
operators according to a specific code. We need to carefully substitute the operators and then solve the
resulting expression using the correct order of operations (often remembered by the acronym
PEMDAS/BODMAS: Parentheses/Brackets, Exponents/Orders, Multiplication and Division, Addition and
Subtraction).

Understanding the Operator Substitution Rules

The question provides the following rules for substituting the operators:

'×' symbol should be replaced with '-'
'÷' symbol should be replaced with '+'
'+' symbol should be replaced with '÷'
'-' symbol should be replaced with '×'

Applying the Operator Substitutions

The original expression given is: 19 ÷ 63 + 21 × 2 - 3

Let's apply the substitution rules step-by-step:

1. Replace '÷' with '+': 19 + 63 + 21 × 2 - 3

2. Replace '+' with '÷': 19 + 63 ÷ 21 × 2 - 3

3. Replace '×' with '-': 19 + 63 ÷ 21 - 2 - 3

4. Replace '-' with '×': 19 + 63 ÷ 21 - 2 × 3

So, the modified expression we need to evaluate is: 19 + 63 ÷ 21 - 2 × 3

Evaluating the Modified Expression

Now, we evaluate the expression 19 + 63 ÷ 21 - 2 × 3  using the order of operations (PEMDAS/BODMAS):

1. Division: First, perform the division.

The expression becomes: 19 + 3 - 2 × 3

​ =( ​)
​3

1 2
1

​ =
​3

1
1 3

tanA : tanB

63 ÷ 21 = 3
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2. Multiplication: Next, perform the multiplication.

The expression becomes: 19 + 3 - 6

3. Addition: Perform addition from left to right.

The expression becomes: 22 - 6

4. Subtraction: Finally, perform the subtraction.

Final Result

After applying the operator substitutions and evaluating the expression according to the order of operations,
the result is 16.

Matching the Result with Options

Comparing our result with the given options:

A. 19
B. 16
C. 8
D. 9

Our calculated value, 16, matches option B.

15. Answer: a

Explanation:

Triangle Angles Ratio Calculation

Understanding the Triangle Angles Problem

This question involves finding the specific measure of the smallest angle in a triangle when the angles are
given in a specific ratio. We are given that the angles of a triangle are in the ratio 4 : 5 : 6. To solve this, we
need to use a fundamental property of triangles.

Key Triangle Property

The sum of the interior angles of any triangle is always equal to 180 degrees. This is a crucial concept for
solving problems related to triangle angles.

2 × 3 = 6

19 + 3 = 22

22 − 6 = 16
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Representing the Angles

Since the angles are in the ratio 4 : 5 : 6, we can represent the measures of the three angles as follows:

First angle = 
Second angle = 
Third angle = 

Here, ' ' is a common multiplier that helps us determine the actual degree measure of each angle.

Setting Up the Equation

Using the property that the sum of the angles in a triangle is , we can set up an equation:

Solving for the Multiplier 'x'

First, combine the terms with ' ' on the left side of the equation:

Now, to find the value of ' ', divide both sides of the equation by 15:

Calculating Each Angle

Now that we have found the value of ' ', we can calculate the measure of each angle:

Angle Representation Calculation Value

First angle ( )

Second angle ( )

Third angle ( )

Identifying the Smallest Angle

The calculated angles are , , and . Comparing these values, the smallest angle is .

Matching with Options

We need to find the option that matches our calculated smallest angle ( ).

4x

5x

6x

x

180∘

4x + 5x + 6x = 180∘

x

(4 + 5 + 6)x = 180∘

15x = 180∘

x

x = ​

15
180∘

x = 12∘

x

4x 4 × 12∘ 48∘

5x 5 × 12∘ 60∘

6x 6 × 12∘ 72∘

48∘ 60∘ 72∘ 48∘

48∘

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


A. 
B. 
C. 
D. 

The calculated smallest angle, , corresponds to option B.

16. Answer: a

Explanation:

Understanding Instruments for Ancient Mathematical Calculations

This question asks us to identify the specific tool used for performing calculations in ancient times from the
given options. We need to consider the historical context of each option when evaluating their suitability as
an instrument for ancient mathematical calculations.

The Role of the Abacus in Ancient Mathematics

The Abacus is widely recognized as one of the earliest calculating tools. Its origins can be traced back
thousands of years to ancient civilizations. Key points about the abacus include:

It is a manual device used for performing arithmetic operations.
It typically consists of a frame with rods or wires, and beads that slide along these rods.
Ancient cultures, including those in Mesopotamia, Greece, Rome, China, and Japan, utilized various
forms of the abacus for counting and calculation.
It served as a primary tool for merchants, traders, and scholars for performing addition, subtraction,
multiplication, and division efficiently before the invention of modern devices.

Evaluating Other Options in Historical Context

Let's examine why the other options are not the best fit for the description of an instrument for ancient

mathematical calculations:

Calculator: Modern electronic calculators are a product of the 20th century and later. They are not
instruments used in ancient times.
Table: While mathematical tables (e.g., multiplication tables, logarithm tables) were used historically to
aid calculations, they are reference materials, not the active calculating instruments themselves. An
instrument implies a device actively manipulated to compute results.
Graphing: Graphing is a method for visualizing mathematical relationships and data. Tools like graph
paper might have been used later, but graphing itself is not a primary calculating instrument for basic
arithmetic in the way an abacus is, especially concerning the earliest periods of calculation.

Identifying the Correct Instrument

36∘

48∘

12∘

24∘

48∘
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Considering the historical timeline and the nature of the tools, the Abacus stands out as the definitive
instrument specifically designed and widely used for carrying out ancient mathematical calculations.

17. Answer: c

Explanation:

India's Major Rivers Classification

Understanding how rivers are categorized is essential for effective water resource management and national
development planning in India. The Government of India undertakes classifications of its river systems to
prioritize conservation, development, and policy implementation. These classifications often consider factors
such as river basin size, discharge capacity, length, and overall significance to the country's economy and
environment.

Government's River Count Explained

The Government of India has identified and classified a specific number of rivers as 'major rivers'. This
designation helps in focusing national attention and resources on the most critical river systems that support
large populations and significant economic activities. The classification is based on comprehensive
assessments carried out by relevant government bodies responsible for water resources.

Through various assessments and policy frameworks, the Government of India has classified 12 rivers as
major rivers. This number represents the principal river systems deemed most vital for the nation's water
security and development goals.

Significance of Major Rivers

These 12 major rivers form the backbone of India's water infrastructure. They are critical sources for:

Irrigation, supporting the agricultural sector
Hydropower generation, contributing to energy needs
Domestic water supply for millions of people
Industrial water requirements
Navigation and transportation in certain regions
Ecological balance and biodiversity

The classification helps in formulating specific strategies for managing these vital water resources, including
flood control, drought management, pollution abatement, and inter-state water sharing agreements. While
specific lists might evolve based on evolving criteria, the number 12 is consistently recognized in
governmental contexts for major river classifications.

18. Answer: a
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Explanation:

Understanding Blood Relations: M's Connection to S

This question requires us to map out a family tree based on the provided relationships to find how M is
related to S. We need to carefully analyze each statement to determine the precise family connections.

Analyzing the Family Statements

Let's break down the information step-by-step:

Statement 1: "U and B are the daughters of G and M respectively."
This tells us that U is the child of G. Since U is a daughter, G is a parent of U.
It also tells us that B is the child of M. Since B is a daughter, M is a parent of B.

Statement 2: "L is the mother of G and M."
This establishes that G and M are siblings, as they share the same mother, L.

Family Size Constraint: "L has only two daughters."
Combining this with the previous statement (L is the mother of G and M), we can conclude that G
and M are the two daughters of L. Therefore, G and M are sisters.

Statement 3: "S is the sister of U."
This confirms that S and U are siblings, meaning they share the same parent(s).
From Statement 1, we know that U's parent is G.
Since S and U are siblings, G must also be the parent of S. Given U is a daughter, G is the mother of
S.

Establishing M's Relation to S

Now we can connect M and S using the derived information:

We have established that G is the mother of S.
We know that M is the sister of G (from Statements 2 and 3, where G and M are identified as sisters).
This means M is the sister of S's mother (G).

In standard family terminology, the sister of one's mother is referred to as the maternal aunt.

Final Conclusion on the Relationship

Therefore, M is the maternal aunt of S.

We check this against the given options:

A. Sister
B. Daughter
C. Aunt
D. Cousin

Our conclusion that M is the maternal aunt of S directly matches option C.
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19. Answer: a

Explanation:

Calculating Net Salary Change: Loss Percentage

This question requires us to find the overall percentage change in a salary after two successive operations: a
reduction by 40% and then an increase by 40%. We need to determine the final loss percentage.

Method 1: Step-by-Step Calculation

Let's assume Sumit's initial salary is ' '.

Calculating Salary After Reduction:

The salary is first reduced by 40%.
Reduction amount =  of 
Salary after reduction = Initial Salary - Reduction Amount
Salary after reduction = 

After the reduction, the salary is , which is 60% of the original salary.

Calculating Salary After Increase:

Next, this reduced salary ( ) is increased by 40%.
Increase amount =  of 
Final Salary = Salary after reduction + Increase Amount
Final Salary = 

The final salary is , which represents 84% of the original salary.

Determining the Final Loss Percentage:

Change in Salary = Final Salary - Initial Salary
Change in Salary = 
The negative sign indicates a loss.
Amount of Loss = 
Loss Percentage = 
Loss Percentage = 
Loss Percentage = 

Method 2: Using the Net Percentage Change Formula

For successive percentage changes, we can use the formula for net percentage change:

S

40% S = ​ ×100
40 S = 0.4S

S − 0.4S = 0.6S

0.6S

0.6S

40% 0.6S = ​ ×100
40 0.6S = 0.4 × 0.6S = 0.24S

0.6S + 0.24S = 0.84S

0.84S

0.84S − S = −0.16S

0.16S

( ​) ×Initial Salary
Amount of Loss 100

( ​) ×
S

0.16S 100

0.16 × 100 = 16%

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


Where ' ' is the first percentage change and ' ' is the second percentage change.

First change (reduction): 
Second change (increase): 

Applying the formula:

A net change of -16% means there is a loss of 16%.

Final Conclusion on Salary Loss

Both methods show that the net result of a 40% salary reduction followed by a 40% increase is a loss

percentage of 16%.

20. Answer: c

Explanation:

Silicon: The Foundation of Modern Microchips

Microchips, also known as integrated circuits (ICs) or simply chips, are the brains behind virtually all modern
electronic devices, from smartphones to computers. The question asks to identify the primary material used
in their manufacturing. The key material that enables the functionality of these complex circuits is Silicon.

Understanding Silicon's Role in Microchips

Silicon (chemical symbol: Si) is a chemical element belonging to the group of metalloids. Its unique
semiconductor properties make it the ideal material for creating microchips. Here's why:

Semiconductor Properties: Unlike conductors (like metals) or insulators (like rubber), semiconductors
like Silicon can conduct electricity under specific conditions. Their conductivity can be precisely
controlled.
Doping Process: Manufacturers can deliberately introduce impurities into pure Silicon crystals in a
process called doping. This process creates regions with either an excess of electrons (n-type) or a
deficiency of electrons (p-type).
Transistor Creation: By layering these n-type and p-type Silicon regions, engineers can create
fundamental electronic components like diodes and transistors. Transistors act as tiny electronic

Net Change % = x + y + ​ %(
100
xy

)

x y

x = −40

y = +40

Net Change % = −40 + 40 + ​ %(
100

(−40)(+40)
)

Net Change % = 0 + ​ %(
100

−1600
)

Net Change % = −16 %( )
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switches or amplifiers, forming the building blocks of microchips.
Abundance and Stability: Silicon is abundant in the Earth's crust (found in sand and quartz) and is
relatively stable and resistant to oxidation, making it cost-effective and reliable for mass production.

Why Other Materials Are Not Used for Microchips

Let's look at why the other options are not the primary material for microchips:

Graphite: Graphite is an allotrope of carbon and is a good conductor of electricity. However, it is not a
semiconductor in the same controllable way as Silicon, and fabricating intricate circuits like those on
microchips using graphite presents significant challenges. It's used in electrodes and lubricants, but not
as the base material for ICs.
Polyvinyl: This refers to Polyvinyl Chloride (PVC) or similar polymers. These are plastics, which are
electrical insulators. They are used for wire coatings, casings, and other applications where electrical
insulation is required, but they cannot form the basis of semiconductor devices.
Bakelite: Bakelite is one of the first synthetic plastics. It is also an electrical insulator and was historically
used in electrical components due to its insulating properties and heat resistance. However, it is not
suitable for creating the semiconductor components essential for microchips.

Conclusion

Given its excellent semiconductor characteristics, stability, and abundance, Silicon is the material of choice
for manufacturing the vast majority of microchips used in electronic devices today. The ability to precisely
control its electrical conductivity through doping is fundamental to creating the transistors and integrated
circuits that power our technology.

21. Answer: d

Explanation:

Understanding the Country-Currency Relationship

The question provides an initial pair: India : Indian Rupee. The relationship shown here is that of a country to
its official currency. The currency of India is, correctly, the Indian Rupee.

The task is to find the option that breaks this established Country : Currency pattern. This could happen if the
currency listed is incorrect for the country.

Analysing the Country-Currency Pairs in Options

We will now check each option to see if it accurately reflects the relationship of a country to its currency,
similar to the initial pair:

Option A: Pakistan : Pakistani Rupee
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Pakistan's official currency is the Pakistani Rupee. This option correctly matches the country with its
currency.

Option B: Nepal : Nepalese Rupee

Nepal's official currency is the Nepalese Rupee. This option also correctly matches the country with its
currency.

Option C: Bangladesh : Bangladeshi Rupee

This option pairs Bangladesh with the Bangladeshi Rupee. However, the correct currency for Bangladesh
is the Bangladeshi Taka (BDT), not the Rupee. This incorrect association means the relationship is
different from the pattern shown in the initial pair.

Option D: Sri Lanka : Sri Lankan Rupee

Sri Lanka's official currency is the Sri Lankan Rupee. This option correctly matches the country with its
currency.

Identifying the Option with a Different Relationship

Based on the analysis:

Options A, B, and D correctly represent the Country : Currency relationship.
Option C presents an incorrect currency (Bangladeshi Rupee) for the country Bangladesh. The correct
currency is the Taka.

This inaccuracy in Option C makes its relationship different from the relationship shown in the pair India :

Indian Rupee.

Final Conclusion

The initial pair establishes a Country : Currency link. Options A, B, and D adhere to this correctly. Option C
deviates because it incorrectly names the currency of Bangladesh. Therefore, the option showing a different
relationship is C.

22. Answer: d

Explanation:

Understanding the Sum of Squares Property

The problem provides an equation where the sum of three squared terms equals zero:

A fundamental property of real numbers states that if the sum of squares is zero, then each individual term

(2a − 3) +2 (3b − 5) +2 (4c − 7) =2 0
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must be zero. This is because squares of real numbers are always non-negative (greater than or equal to
zero).

Solving for Variables a, b, and c

Based on the property mentioned above, we can set each squared expression to zero to find the values of a,
b, and c.

Solving for a: Set the first term to zero:

Taking the square root of both sides gives:

Add 3 to both sides:

Divide by 2:

Solving for b: Set the second term to zero:

Taking the square root of both sides gives:

Add 5 to both sides:

Divide by 3:

Solving for c: Set the third term to zero:

Taking the square root of both sides gives:

Add 7 to both sides:

(2a − 3) =2 0

2a − 3 = 0

2a = 3

a = ​

2
3

(3b − 5) =2 0

3b − 5 = 0

3b = 5

b = ​

3
5

(4c − 7) =2 0

4c − 7 = 0

4c = 7
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Divide by 4:

Calculating the Value of 4a + 3b + 4c

Now we substitute the values we found for a, b, and c into the expression

.

Calculate

:

Calculate

:

Calculate

:

Sum these values:

Finding the Final Value of the Square Root

The question asks for the value of . We substitute the sum we calculated:

To simplify the square root of 18:

c = ​

4
7

(4a + 3b + 4c)

4a

4a = 4 × ​ =(
2
3

) ​ =
2

4 × 3
​ =

2
12

6

3b

3b = 3 × ​ =(
3
5

) ​ =
3

3 × 5
​ =

3
15

5

4c

4c = 4 × ​ =(
4
7

) ​ =
4

4 × 7
​ =

4
28

7

4a + 3b + 4c = 6 + 5 + 7 = 18

​(4a + 3b + 4c)

​ =4a + 3b + 4c ​18

​ =18 ​9 × 2
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Using the property

, we get:

Since

, the final value is:

Comparing the Result with the Options

The calculated value is

. Let's compare this to the options provided:

A.

B.

C.

D.

Our calculated value,

, matches option D.

23. Answer: b

Explanation:

Understanding the MRI Abbreviation: Magnetic Resonance Imaging

​ =xy ​ ×x ​y

​ =9 × 2 ​ ×9 ​2

​ =9 3

3 × ​ =2 3 ​2

3 ​2

6 ​2

9 ​2

12 ​2

3
​2

3 ​2
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This question requires identifying the correct full form of the medical abbreviation 'MRI' from the given
choices. Understanding common medical abbreviations is crucial in healthcare and related fields.

Decoding the MRI Abbreviation

The abbreviation MRI stands for Magnetic Resonance Imaging.

What is Magnetic Resonance Imaging (MRI)?

Magnetic Resonance Imaging is a sophisticated medical imaging technique used by healthcare
professionals to visualize internal body structures. It works without using ionizing radiation (like X-rays). Key
aspects include:

Mechanism: MRI uses a powerful magnetic field and radio waves to generate detailed cross-sectional
images of the body.
Process: The strong magnetic field aligns protons within the body. Radio waves are pulsed through the
patient, causing these protons to emit signals as they realign.
Image Creation: A computer interprets these signals to create highly detailed images, distinguishing
between different types of soft tissues, organs, bones, and virtually all other internal body parts.
Applications: It's invaluable for diagnosing conditions affecting the brain, spinal cord, muscles,
ligaments, heart, and other organs.

Evaluating the Given Options

Let's examine why the other options are incorrect expansions of the term MRI:

A. Medical Research Information: This phrase describes activities related to medical research but is not
the technical term represented by the MRI abbreviation.
C. Media Research Information: This option pertains to media studies and has no connection to the
medical imaging technique.
D. Medical Research Imaging: While this option relates to medical imaging, it omits the critical term
'Resonance', which is fundamental to the technology's name and function.

Final Identification

Based on the established medical terminology, Magnetic Resonance Imaging is the correct and universally
accepted expansion of the abbreviation MRI.

24. Answer: d

Explanation:

Understanding the Soil Health Card Scheme
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The Soil Health Card (SHC) is a crucial initiative aimed at helping farmers understand the health of their soil
and make informed decisions regarding nutrient management. The scheme provides farmers with
recommendations tailored to their specific soil conditions and the crops they intend to grow. Let's analyze
the statements related to this important scheme.

Analyzing Statements about Soil Health Card

We need to identify the statement that is factually incorrect regarding the Soil Health Card scheme.

Statement A: It is a state government-sponsored scheme.

The Soil Health Card scheme was launched by the Central Government of India, specifically by the
Ministry of Agriculture & Farmers Welfare. While the implementation involves state governments, the
scheme itself is a central sector initiative, meaning it is primarily funded and sponsored by the central
government, not a state government scheme. Therefore, this statement is not true.

Statement B: Provides basic input on soil nutrients.

A key objective of the Soil Health Card is to provide farmers with detailed information about the status
of their soil's nutrients. This includes macro-nutrients, secondary nutrients, and micro-nutrients. The
card essentially acts as a report on the soil's health. This statement is true.

Statement C: Helps farmers improve productivity.

By informing farmers about the specific nutrient deficiencies or excesses in their soil and offering
tailored fertilizer recommendations, the scheme enables them to apply fertilizers more efficiently. This
balanced nutrient management helps improve soil fertility, leading to better crop growth and increased
farm productivity. This statement is true.

Statement D: Recommends fertilizers in terms of the crop.

The recommendations provided on the Soil Health Card are typically crop-specific. They suggest the
appropriate types and quantities of fertilizers and soil amendments needed for a particular crop to be
grown in that soil, ensuring optimal nutrient availability and yield. This statement is true.

Conclusion on Soil Health Card Accuracy

Based on the analysis, the statement that inaccurately describes the Soil Health Card scheme is that it is a
state government-sponsored scheme. It is, in fact, a central government initiative designed to support
farmers nationwide.

25. Answer: c

Explanation:

Understanding Indo-Pak War Timeline
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This question asks us to identify which year, from the options provided, did not feature a war between India
and Pakistan. We need to review the historical timeline of major conflicts between these two nations.

Key Indo-Pak Conflict Years

Wars between India and Pakistan have significantly shaped the region's history. Let's look at the major
conflicts:

Year Conflict Notes

1947-1948 First Kashmir War Conflict following the partition of India.

1965 Indo-Pakistani War of 1965 Also known as the Second Kashmir War.

1971 Indo-Pakistani War of 1971 Led to the creation of Bangladesh.

1999 Kargil War Conflict in the Kargil district of Ladakh.

Analyzing the Given Options for Indo-Pak Wars

Let's examine each option in the context of Indo-Pakistani relations:

Option A (1947): A significant conflict, the First Kashmir War, occurred between India and Pakistan
starting in 1947.
Option B (1962): The year 1962 is notable for the Sino-Indian War, a conflict fought between India and
China, not India and Pakistan.
Option C (1971): This year marks a major war between India and Pakistan, resulting in the independence
of Bangladesh.
Option D (1999): The Kargil War took place between India and Pakistan during this year.

Conclusion on Non-Occurrence of Indo-Pak War

Based on the historical record, the year 1962 was a period of conflict between India and China, not India and
Pakistan. Therefore, 1962 is the year among the choices provided when an Indo-Pak war did not happen.

26. Answer: c

Explanation:

Finding the Ratio of B : C

This explanation details the process of finding the ratio between the variables B and C, given two initial
equations involving A, B, and C. We will use the provided equations to establish a relationship specifically
between B and C.
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Given Equations for Ratio Calculation

The first given relationship is .
The second given relationship is .

Step-by-Step Calculation of B : C

To find the ratio , we need to express both B and C in terms of a common variable or establish a direct
equation linking them. A good approach is to express A from both equations and then equate them.

1. Express A in terms of B:

From the first equation, , we can isolate A by dividing both sides by 5:

2. Express A in terms of C:

From the second equation, , we can isolate A by dividing both sides by 6:

Simplifying the fraction  by dividing the numerator and denominator by 2, we get:

3. Equate the expressions for A:

Now that we have two different expressions for A, we can set them equal to each other:

4. Solve for the ratio B : C:

Our goal is to find the ratio . We rearrange the equation step-by-step:

First, multiply both sides of the equation by 5 to move the 5 from the denominator on the left side:

Next, divide both sides by 6 to isolate B:

5A = 6B

6A = 4C

B : C

5A = 6B

A = ​

5
6B

6A = 4C

A = ​

6
4C

​6
4

A = ​

3
2C

​ =
5

6B
​

3
2C

​

C
B

6B = ​ ×
3

2C
5

6B = ​

3
10C

B = ​

3 × 6
10C

B = ​

18
10C
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Now, simplify the fraction  by dividing both the numerator and the denominator by their greatest
common divisor, which is 2:

Finally, to get the ratio , divide both sides by C:

Thus, the ratio of B to C is .

Comparing with Options

The calculated ratio  is . Let's check the given options:

Option A: 
Option B: 
Option C: 
Option D:  (which simplifies to )

Our result, , matches Option C.

Conclusion

The ratio of B : C is correctly determined to be .

27. Answer: b

Explanation:

Family Chart :

Family Tree :

​18
10

B = ​

9
5C

B : C

​ =
C

B
​

9
5

5 : 9

B : C 5 : 9

4 : 3

5 : 6

5 : 9

10 : 15 2 : 3

5 : 9

5 : 9
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Tatya is the maternal Uncle  of  Sara.

Hence, the correct answer is  "Uncle".

28. Answer: b

Explanation:

Understanding the 1928 Bardoli Satyagraha Leadership

The Bardoli Satyagraha, a significant event in India's struggle for independence, took place in 1928. This
movement was primarily a farmers' protest against what they saw as unjust British policies. The question
asks to identify the leader who guided this specific protest in 1928.

Background of the Bardoli Satyagraha

The Bardoli Satyagraha was launched in the Bardoli taluka (subdivision) of Gujarat. The main issue was a
significant increase in the land revenue tax imposed by the British government, which the local farmers
found unbearable, especially after a period of crop failure. The farmers refused to pay the enhanced tax,
leading to a non-violent resistance movement.

Analyzing the Leadership Options

Let's examine the prominent figures mentioned in the options and their connection to the Bardoli Satyagraha
of 1928:

Mahatma Gandhi: While Mahatma Gandhi was the paramount leader of the Indian independence
movement and inspired many non-violent campaigns, he did not directly lead the Bardoli Satyagraha
on the ground. He provided overall guidance and support to the movement.
Vallabh Bhai Patel: Vallabh Bhai Patel emerged as the key leader of the Bardoli Satyagraha. He was
tasked by Gandhi to take charge of the movement. Patel organized the farmers effectively, managed
the campaign, led negotiations with the British authorities, and ensured the protest remained non-
violent. His successful leadership earned him the title 'Sardar' from the grateful peasants of Bardoli.
Lokmanya Tilak: Bal Gangadhar Tilak, often called 'Lokmanya', was a prominent leader of the early
Indian nationalist movement. However, he passed away in 1920, much before the Bardoli Satyagraha
occurred in 1928.
Gopal Krishna Gokhale: Gopal Krishna Gokhale was a respected leader and mentor to Mahatma
Gandhi, belonging to the moderate faction of the Indian National Congress. He passed away in 1915,
also before the Bardoli Satyagraha took place.
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Key Leader of the Bardoli Movement

The Bardoli Satyagraha in 1928 is famously associated with the organizational skills and unwavering
leadership of Vallabh Bhai Patel. He mobilized the local community, explained the principles of Satyagraha,
and coordinated the resistance, which ultimately led to the British government reviewing the tax issue and
making concessions. The success of this movement significantly boosted Patel's standing and influence
within the Indian National Congress and the broader independence movement.

Summary of Leadership Relevance

Here's a brief comparison:

Leader Relevance to Bardoli Satyagraha (1928)

Mahatma Gandhi Overall inspiration and guidance

Vallabh Bhai Patel Primary on-ground leader and organizer

Lokmanya Tilak Not involved (passed away in 1920)

Gopal Krishna Gokhale Not involved (passed away in 1915)

Therefore, the correct leader for the 1928 Bardoli Satyagraha was Vallabh Bhai Patel.

29. Answer: b

Explanation:

The correct answer is Bank's female employees.

ICICI Bank has launched iWork @home an initiative that allows women employees to work from home

for up to one year.

This initiative allows female employees to have access to their required operating systems in a safe and
secure manner, that creates a seamless office-like environment.

  Additional Information

 iWork@home, a first-of-its-kind program, allows women employees to work from home.

This unique program replicates the work environment at home by providing employees access to their
work applications in a safe and secure manner.
Women can work from home for one year, which can be further extended.
The other initiative aids women managers who travel on business, by covering the travel and stay of

young children and their caregivers.
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30. Answer: c

Explanation:

Understanding CT Meaning in Medical Scans

A CT Scan, or Computed Tomography scan, is a widely used medical imaging technique. It helps doctors
visualize internal structures of the body in great detail. The question asks for the specific meaning of the
acronym 'CT' within this context.

Decoding 'CT' in Computed Tomography

The abbreviation 'CT' in 'CT Scan' stands for Computed Tomography. This term accurately describes the
technology used in the process. Let's break down why:

Computed: This part refers to the use of computers to process the data collected from the X-ray scans.
A CT scanner takes multiple X-ray images from different angles around the body. Computers then
assemble these images into detailed cross-sectional views, or 'slices'.
Tomography: The word 'tomography' comes from the Greek words 'tomos' (slice) and 'graphein' (to
write). It essentially means 'writing slices'. This refers to the ability of the scan to create images of
specific layers or slices of the body, revealing tissues, organs, and skeletal structures in cross-section.

Analyzing the Options for CT Meaning

To clarify, let's look at the provided options and see why Computed Tomography is the correct interpretation
for 'CT' in a CT Scan:

A. Cathode-ray Tube: This refers to older display technology found in CRT televisions and monitors, not
medical imaging.
B. Computerized Testing: While CT scans involve computers, 'Computerized Testing' is a general term
and not the specific name of the imaging method.
C. Computed Tomography: This is the correct and specific term describing the imaging technique that
uses X-rays and computer processing to create cross-sectional images.
D. Compartment Tracking: This phrase does not relate to medical imaging or the technology used in CT
scans.

Therefore, the 'CT' in CT Scan specifically refers to Computed Tomography, highlighting the advanced
computational methods used to generate detailed anatomical slices. This technique is crucial for
diagnosing a wide range of medical conditions affecting various parts of the body.

31. Answer: a

Explanation:
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Family Structure Analysis

Let's break down the family members described in the question to count the females.

Parents: The base unit consists of parents. This includes 1 Mother (female) and 1 Father (male).
Children:

Married Sons: There are 3 married sons.
Unmarried Daughters: There are 2 unmarried daughters living with the parents.

Grandchildren: Each of the 3 married sons has children.
Granddaughters: Each son has 2 daughters. The total number of granddaughters is 

 females.
Grandsons: Each son has 1 son. The total number of grandsons is  males.

To accurately count all female members, we need to consider all generations and include potential members
not explicitly listed but implied by context or the expected answer.

Counting All Female Family Members

We will now count each category of female members:

The Mother: 1 female.
The Unmarried Daughters: 2 females.
The Granddaughters (daughters of the sons): 6 females.
Wives of the Married Sons: The question states there are 3 married sons. To reach the total count of 12
(Option D), we must include the wives of these sons. Assuming each son has one wife, there are 3 wives
(females).

The total number of female members is the sum of females from all these groups.

Calculation for Total Females

We can calculate the total number of females using the following sum:

Total Females = (Mothers) + (Unmarried Daughters) + (Granddaughters) + (Wives of Sons)

Representing this calculation mathematically:

First, calculate the number of granddaughters:

Then, calculate the number of wives (assuming one wife per son):

Now, sum all the female members:

3 sons ×

2 daughters/son = 6

3 sons × 1 son/son = 3

Total Females = 1 + 2 + (3 × 2) + (3 × 1)

Granddaughters = 3 × 2 = 6

Wives = 3 × 1 = 3

Total Females = 1(Mother) + 2(Unmarried Daughters) + 6(Granddaughters) + 3(Wives)
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Conclusion on Female Members

Therefore, summing up all the female members in the family (Mother, Unmarried Daughters, Granddaughters,
and Wives of the Sons), we find there are 12 female members.

32. Answer: c

Explanation:

Defining Cryogenic Conditions

The term cryogenic relates to the study and production of very low temperatures. Materials and processes
involved in cryogenics deal with substances cooled to extremely low temperatures, far below what is
considered typical refrigeration.

Exploring the Meaning of Cryogenic

Cryogenics is a branch of physics and engineering that deals with phenomena occurring at very low
temperatures. The prefix 'cryo-' comes from the Greek word 'kryos', meaning 'cold' or 'frost'. Therefore,
anything described as cryogenic is associated with extreme cold.

Key aspects of cryogenics include:

Handling and storage of substances at very low temperatures.
Studying the behavior of materials when cooled down significantly.
Utilizing liquefied gases like liquid nitrogen (boiling point approx. 77 K or -196°C) and liquid helium
(boiling point approx. 4.2 K or -269°C), which are hallmarks of cryogenic applications.

Analysis of Options

Let's analyze the given options to understand why cryogenic refers specifically to low temperatures:

A. Low temperature: This aligns perfectly with the definition of cryogenics. The field specifically focuses
on temperatures below approximately -150°C (123 K).
B. High temperature: This is the opposite of what cryogenics deals with. High temperatures are the
domain of thermodynamics and other fields, not cryogenics.
C. Low pressure: While pressure is an important physical variable, cryogenics is primarily defined by
temperature, not pressure. Low pressure (vacuum) is a different concept.
D. High pressure: Similar to low pressure, high pressure is a separate physical condition and not the
defining characteristic of cryogenics.

Total Females = 1 + 2 + 6 + 3

Total Females = 12
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Conclusion on Cryogenic Reference

Based on the definition and the analysis of the options, the term cryogenic is fundamentally associated with
low temperature conditions. This is crucial for applications ranging from medical imaging (MRI machines
using superconducting magnets cooled by liquid helium) to space exploration (fueling rockets with liquid
hydrogen and oxygen).

33. Answer: d

Explanation:

Identifying Indian Martial Arts

The question requires us to distinguish between traditional Indian martial arts and other practices. We need
to examine each provided option to determine which one does not belong to the category of Indian martial
arts.

Analysis of Martial Arts Options

Let's look closely at each potential martial art mentioned:

Thang-Ta: This is a traditional martial art originating from the state of Manipur in Northeast India. It
involves combat with swords (Thang) and spears (Ta), hence its name. It is a well-established Indian
martial art form.
Silambam: Hailing from Tamil Nadu in South India, Silambam is an ancient martial art renowned for its
skillful use of the bamboo staff. It also encompasses various hand combat techniques and is a
significant part of India's martial heritage.
Pari-Khanda: This martial art is associated with the state of Bihar in Eastern India. It typically features
combat involving a sword (Khanda) and a shield (Pari), highlighting its distinct traditional roots within
India.
Jailhouse Rock: This term is famously linked to a popular song by Elvis Presley and a related film.
Critically, it does not represent any known traditional martial art form originating from India. Its context
is entirely different from Indian combat disciplines.

Conclusion on Non-Indian Martial Art

After reviewing the origins and characteristics of each option:

Thang-Ta is confirmed as an Indian martial art.
Silambam is confirmed as an Indian martial art.
Pari-Khanda is confirmed as an Indian martial art.
Jailhouse Rock is identified as unrelated to Indian martial arts.

Therefore, Jailhouse Rock is the option that is not a sport of martial arts of India.
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34. Answer: a

Explanation:

Understanding the Role of Acting Prime Minister in India

In India, the position of Prime Minister is usually held by a designated individual. However, the Constitution of
India makes provisions for an Acting Prime Minister to temporarily fulfill the duties of the office when the
incumbent Prime Minister is unable to do so, typically due to death or incapacitation. The President of India
appoints a member of the Council of Ministers to act as Prime Minister until a new Prime Minister can be
appointed.

Analyzing the Candidates for Acting Prime Minister

The question asks to identify the individual who held the position of Acting Prime Minister of India on two
separate occasions. Let's examine the individuals listed in the options:

A. Charan Singh: Served as the Prime Minister of India from July 1979 to January 1980. He never served as
an Acting Prime Minister.
B. Vishwanath Pratap Singh: Served as the Prime Minister of India from December 1989 to November
1990. He was not an Acting Prime Minister.
C. Indra Kumar Gujral: Served as the Prime Minister of India from April 1997 to March 1998. He did not
serve as an Acting Prime Minister.
D. Gulzarilal Nanda: A notable figure in Indian politics, who served the nation in various capacities.

Gulzarilal Nanda's Tenure as Acting Prime Minister

Gulzarilal Nanda holds the distinction of serving as the Acting Prime Minister of India twice. His appointments
were:

First Term: Following the death of India's first Prime Minister, Jawaharlal Nehru, Nanda served as the
Acting Prime Minister from May 27, 1964, to June 9, 1964. This period was between Nehru's death and the
election of Lal Bahadur Shastri as the new Prime Minister.
Second Term: After the sudden death of Prime Minister Lal Bahadur Shastri in Tashkent, Nanda again
stepped in as the Acting Prime Minister from January 11, 1966, to January 24, 1966. This was until Indira
Gandhi was appointed as the Prime Minister.

These two instances clearly establish Gulzarilal Nanda as the person who served twice as Acting Prime
Minister of India.

Conclusion

Based on historical records and constitutional practice, Gulzarilal Nanda is the correct answer as he
performed the duties of the Prime Minister's office in an acting capacity on two separate occasions.
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Summary of Acting Prime Ministerial Terms
Name Acting PM Term 1 Acting PM Term 2

Gulzarilal Nanda May 27, 1964 - June 9, 1964 January 11, 1966 - January 24, 1966

Charan Singh N/A N/A

V. P. Singh N/A N/A

I. K. Gujral N/A N/A

35. Answer: b

Explanation:

Decoding the Word 'trees' Using Positional Coding

This problem requires us to identify the specific digit that represents the word 'trees'. We can achieve this by
comparing different coded phrases provided and finding commonalities in words and their corresponding
numerical codes.

Analyzing the Coded Phrases

We are given the following coded phrases:

'branches have leaves' is coded as 673.
'tress have branches' is coded as 746.
'mangoes all trees' is coded as 491.

Our goal is to find the digit code for the word 'trees'.

Step-by-Step Solution

Step 1: Compare 'branches have leaves' and 'tress have branches'

Let's compare the first two phrases:

Phrase 1: 'branches have leaves' maps to digits 6, 7, 3.
Phrase 2: 'tress have branches' maps to digits 7, 4, 6.

By comparing these two, we find:

Common words: 'branches' and 'have'.
Common digits in their codes: 6 and 7.

From this comparison, we deduce that the words 'branches' and 'have' are represented by the digits 6 and 7
in some order. It means the set of words {branches, have} corresponds to the set of digits {6, 7}.

Step 2: Deduce Codes for 'leaves' and 'tress'
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Now we can determine the codes for the remaining unique words in these phrases:

In Phrase 1 ('branches have leaves' -> 673), since 'branches' and 'have' are 6 and 7, the word 'leaves'
must be represented by the remaining digit, which is 3. Thus, 'leaves' = 3.
In Phrase 2 ('tress have branches' -> 746), similarly, since 'have' and 'branches' are 7 and 6, the word
'tress' must be represented by the remaining digit, which is 4. Thus, 'tress' = 4.

Step 3: Find the Code for 'trees' using 'mangoes all trees'

We examine the third phrase:

Phrase 3: 'mangoes all trees' is coded as 491.

The digits for this phrase are 4, 9, and 1.

From Step 2, we established that 'tress' = 4.

Notice that the digit 4 appears in the code for 'tress' (from Phrase 2) and also in the code for 'mangoes all

trees' (Phrase 3). While the words 'tress' and 'trees' are different, the shared digit 4 strongly implies that 'trees'
is also represented by the digit 4. This is a common characteristic of these coding puzzles, where variations
of words might share codes or digits.

If we assume 'trees' = 4, let's check if it fits the overall pattern:

'tress' = 4
'trees' = 4
The remaining words in Phrase 3, 'mangoes' and 'all', correspond to the remaining digits 9 and 1 (i.e.,
{mangoes, all} = {9, 1}).
The words 'branches' and 'have' correspond to 6 and 7.
The word 'leaves' corresponds to 3.

This mapping is consistent across all the given phrases.

Conclusion

Through logical deduction by comparing the common words and digits across the provided coded phrases,
we have determined that the digit representing the word 'trees' is 4.

This matches Option D.
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Summary of Word-Digit Mapping

Word Corresponding Digit(s)

leaves 3

tress 4

trees 4

have 6 or 7

branches 7 or 6

mangoes 9 or 1

all 1 or 9

36. Answer: c

Explanation:

Determining the 8th Observation from Mean Values

This question requires us to find the value of a new observation when we know the mean of the initial set of
observations and the mean after adding the new one. We need to use the definition of the mean to solve
this.

Understanding the Mean

The 'mean', often called the average, is calculated by adding up all the values in a dataset and then dividing
by the total number of values.

The formula for the mean is:

We can rearrange this formula to find the sum of observations:

Calculating the Sum of the Initial 7 Observations

We are given that the mean of the first 7 observations is 18.

Number of observations = 7
Mean = 18

Using the formula, the sum of these 7 observations is:

Mean = ​

Number of Observations
Sum of Observations

Sum of Observations = Mean × Number of Observations
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So, the total value of the first 7 observations combined is 126.

Calculating the Sum of the 8 Observations

A new, 8th observation is added, and the new mean becomes 18.5.

New number of observations = 8
New Mean = 18.5

The sum of these 8 observations is:

The total value of all 8 observations combined is 148.

Finding the Value of the 8th Observation

The sum of the 8 observations is simply the sum of the first 7 observations plus the value of the 8th
observation.

We can substitute the values we calculated:

To find the 8th observation, we subtract the sum of the first 7 observations from the sum of the 8
observations:

Final Answer Choice

The value of the 8th observation is 22.

Comparing this result with the given options:

A. 20
B. 21
C. 22
D. 23

The calculated value matches option C.

Sum ​ =7 18 × 7

Sum ​ =7 126

Sum ​ =8 18.5 × 8

Sum ​ =8 148

Sum ​ =8 Sum ​ +7 8th Observation

148 = 126 + 8th Observation

8th Observation = 148 − 126

8th Observation = 22
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37. Answer: c

Explanation:

Identifying the Capital of Pakistan

This question asks to identify the correct capital city of Pakistan from the given options. Understanding the
administrative structure of a country, specifically its capital city, is important geographical knowledge. The
capital city serves as the seat of government and is often a center for national administration and political
activity.

Understanding the Options for Pakistan's Capital

Let's look at the options provided:

A. Rawalpindi
B. Islamabad
C. Karachi
D. Lahore

Analysis of Cities in Pakistan

We need to determine which of these major cities holds the status of the capital of Pakistan.

Islamabad: This city was purpose-built as the capital and officially moved there in the 1960s. It is
located in the Potohar Plateau in the northeastern part of the country. It houses the federal government
and various national institutions.
Karachi: Karachi is Pakistan's largest city and its chief seaport and financial center. It served as the first
capital of Pakistan until Islamabad was built. However, it is no longer the administrative capital.
Lahore: Lahore is the capital of the Punjab province and is a major cultural, historical, and economic
hub. It is the second-largest city but not the national capital.
Rawalpindi: This city is located adjacent to Islamabad and served as the temporary capital of Pakistan
during the construction of Islamabad. While it's a significant city, it is not the current capital.

Conclusion on Pakistan's Capital City

Based on the administrative and political status, Islamabad is the designated capital of Pakistan. It was
specifically planned and developed to serve this function, consolidating the country's governmental
operations in one location. Therefore, option B is the correct answer.

38. Answer: a

Explanation:
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The question asks to find the supplementary angle of 113°25'.
Supplementary angles are two angles whose sum equals 180 degrees.

Calculating the Supplementary Angle

To find the supplementary angle of a given angle, we subtract the given angle from 180 degrees.

Given angle = 113°25'

We need to calculate: 180° - 113°25'

Step-by-Step Calculation

1. Represent 180 degrees in terms of degrees and minutes. Since we need to subtract minutes, we can
borrow 1 degree from 180 degrees and convert it into minutes. We know that 1 degree is equal to 60
minutes (1° = 60').

So, 180° can be written as 179° + 1° = 179°60'.

2. Now, set up the subtraction problem:

$$ \begin{array}{@{}c@{\,}c@{}l} & 179&^\circ & 60' \\ - & 113&^\circ & 25' \\ \hline \end{array} $$

3. Subtract the minutes:

60' - 25' = 35'

4. Subtract the degrees:

179° - 113° = 66°

5. Combine the results:

The supplementary angle is 66°35'.

Final Answer Verification

Let's check if the calculated angle and the given angle sum up to 180°:

Add the minutes: 25' + 35' = 60'

Since 60' = 1°, we carry over 1 degree to the degrees part.

Add the degrees: 113° + 66° + 1° (carry-over) = 179° + 1° = 180°.

The sum is indeed 180°, confirming our calculation.

The supplementary angle of 113°25' is 66°35'. This corresponds to option B.

113 25 +∘ ′ 66 35∘ ′
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39. Answer: a

Explanation:

Understanding the Unique Identification Project Assignment in 2009

This question asks about the individual appointed by the Central Government in 2009 to lead a significant
unique identification project, specifically noting that this person was given a cabinet rank.

Nandan M. Nilekani's Role in the Unique Identification Project

In 2009, the Central Government established the foundational structure for India's unique identification
system. The task of conceptualizing and implementing this ambitious project was entrusted to Nandan M.

Nilekani. He was appointed as the Chairperson of the newly formed Unique Identification Authority of India
(UIDAI).

To signify the importance and authority vested in this role, Nandan M. Nilekani was granted a status
equivalent to that of a cabinet minister. This ensured that the project received the necessary attention and
resources at the highest levels of government.

Nandan M. Nilekani, formerly the CEO and Co-chairman of Infosys, brought extensive experience in
technology and management to this crucial national initiative, which eventually led to the development of
the Aadhaar system.

Analysis of Options

Nandan M. Nilekani (Option B): Correct. He was appointed by the Central Government in 2009 to lead
the unique identification project (UIDAI) with cabinet rank.
S. Jaipal Reddy: Was a politician and served as a Union Minister in various capacities but was not the
head of the unique identification project in 2009 with cabinet rank.
N. R. Narayana Murthy: Co-founder of Infosys, but Nandan M. Nilekani was the one appointed to lead the
unique identification project.
S. Ramadorai: Former CEO of TCS, he was appointed as the advisor to the Prime Minister on Information
Technology and later became the CEO of UIDAI after Nilekani moved to the government, but Nilekani
was the initial appointee with cabinet rank.

Conclusion on Project Leadership

Therefore, the individual assigned the task of the unique identification project in 2009 with cabinet rank was
Nandan M. Nilekani.

40. Answer: a

Explanation:
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This problem involves calculating the speed of a river stream using information about a boat's travel
downstream and upstream. We need to find the speed of the stream based on the distances covered and
the time taken for each journey.

Understanding Boat and Stream Concepts

When a boat travels in a river, its speed relative to the bank depends on its speed in still water and the speed
of the stream.

Downstream Speed: When the boat travels in the same direction as the stream, the stream's speed
adds to the boat's speed. Let  be the speed of the boat in still water and  be the speed of the
stream. Then, Downstream Speed ( ) = .
Upstream Speed: When the boat travels against the direction of the stream, the stream's speed
subtracts from the boat's speed. Upstream Speed ( ) = .

Analyzing the Given Information

The problem provides the following details:

Distance covered downstream = 49 kilometers.
Time taken downstream = 4 hours 5 minutes.
Distance covered upstream = 19 kilometers.
Time taken upstream = 3 hours 10 minutes.

Our goal is to find the speed of the river stream ( ).

Converting Time Units

First, we need to convert the times into hours for consistent calculations.

Time downstream = 4 hours 5 minutes =  hours =  hours =  hours =  hours.
Time upstream = 3 hours 10 minutes =  hours =  hours =  hours =  hours.

Calculating Speeds

Now, we calculate the downstream and upstream speeds using the formula: Speed = Distance / Time.

Downstream Speed Calculation

The downstream speed ( ) is the distance covered downstream divided by the time taken:

Upstream Speed Calculation

S ​b S ​s

S ​d S ​ +b S ​s

S ​u S ​ −b S ​s

S ​s

4 + ​60
5 4 + ​12

1
​12

48+1
​12

49

3 + ​60
10 3 + ​6

1
​6

18+1
​6

19

S ​d

S ​ =d ​ =
Time downstream

Distance downstream
​

​ hours12
49
49 km

S ​ =d 49 × ​ km/h =
49
12

12 km/h
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The upstream speed ( ) is the distance covered upstream divided by the time taken:

Determining the Speed of the River Stream

We have the downstream speed (  km/h) and the upstream speed (  km/h). We can use these to
find the speed of the stream ( ).

We know:

To find the speed of the stream ( ), we can subtract the upstream speed equation from the downstream
speed equation:

Substitute the calculated values of  and :

Conclusion

The speed of the river stream is calculated to be 3 km/h. This matches option A.

Parameter Value

Downstream Speed ( ) 12 km/h

Upstream Speed ( ) 6 km/h

Speed of Stream ( ) 3 km/h

Therefore, the speed of the river stream is 3 km/h.

S ​u

S ​ =u ​ =
Time upstream

Distance upstream
​

​ hours6
19
19 km

S ​ =u 19 × ​ km/h =
19
6

6 km/h

S ​ =d 12 S ​ =u 6

S ​s

S ​ =d S ​ +b S ​s

S ​ =u S ​ −b S ​s

S ​s

(S ​ +b S ​) −s (S −b S ​) =s S ​ −d S ​u

2S ​ =s S ​ −d S ​u

S ​ =s ​

2
S ​ − S ​d u

S ​d S ​u

S ​ =s ​

2
12 km/h − 6 km/h

S ​ =s ​

2
6 km/h

S ​ =s 3 km/h

S ​d

S ​u

S ​s
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41. Answer: c

Explanation:

Understanding the Letter Series Pattern

The question asks us to identify the missing term in a given sequence of letter groups: SRT, VUW, YXZ, ?. We are
given four options: AZ, BA, AB, CD. Observing the provided terms (SRT, VUW, YXZ), they consist of three letters
each. However, the notation "?A" in the question and the two-letter options (AZ, BA, AB, CD) suggest a
potential discrepancy. Based on the options and the common structure of such problems, it's highly probable
that the intended series consists of two-letter terms, and the sequence should be interpreted as SR, VU, YX, ?.
We will proceed with this assumption to find the missing two-letter term.

Analyzing the First Letter Progression

Let's examine the pattern of the first letter in each two-letter term:

SR  First letter is S
VU  First letter is V
YX  First letter is Y

To find the pattern, we look at the position of these letters in the English alphabet:

S is the 19th letter.
V is the 22nd letter.
Y is the 25th letter.

The difference between the positions is consistent:

Position of V - Position of S = 
Position of Y - Position of V = 

The pattern is that each subsequent first letter is 3 positions after the previous one in the alphabet. To find the
next first letter, we add 3 to the position of Y:

Next position = Position of Y + 3 = 

Since there are only 26 letters in the alphabet, we find the corresponding letter for the 28th position by
wrapping around:

28th position = (28 - 1) mod 26 + 1 = 27 mod 26 + 1 = 1 + 1 = 2nd letter.
Alternatively, 28 corresponds to , which is the 2nd letter.

The 2nd letter of the alphabet is B.

Analyzing the Second Letter Progression

Now, let's examine the pattern of the second letter in each two-letter term:

SR  Second letter is R

→

→

→

22 − 19 = 3

25 − 22 = 3

25 + 3 = 28

26 + 2

→
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VU  Second letter is U
YX  Second letter is X

We look at the position of these letters in the English alphabet:

R is the 18th letter.
U is the 21st letter.
X is the 24th letter.

The difference between the positions is:

Position of U - Position of R = 
Position of X - Position of U = 

The pattern here is also adding 3 to the position of the previous second letter. To find the next second letter,
we add 3 to the position of X:

Next position = Position of X + 3 = 

Finding the corresponding letter for the 27th position:

27th position = (27 - 1) mod 26 + 1 = 26 mod 26 + 1 = 0 + 1 = 1st letter.
Alternatively, 27 corresponds to , which is the 1st letter.

The 1st letter of the alphabet is A.

Determining the Missing Term

Combining the results from the analysis of the first and second letters:

The next first letter is B.
The next second letter is A.

Therefore, the missing term in the series is BA.

Matching the Missing Term with Options

We compare the determined missing term 'BA' with the given options:

Option 1: AZ
Option 2: BA
Option 3: AB
Option 4: CD

The calculated missing term BA perfectly matches Option 2.

42. Answer: a

Explanation:

→

→

21 − 18 = 3

24 − 21 = 3

24 + 3 = 27

26 + 1
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Understanding the Trigonometric Problem: 

This problem asks us to calculate the value of the expression . We are given the condition
. To solve this, we will use fundamental trigonometric identities and algebraic steps. The key

terms involved are  and .

Step 1: Simplifying the Given Equation 

We begin with the given equation:

We know the trigonometric identity that relates  to : . Substituting this into our equation,
we get:

To simplify this equation, let's make a substitution. Let . The equation now looks like this:

For  to be defined,  cannot be zero, so . We can multiply both sides of the equation by  to
eliminate the fraction:

This simplifies to:

Rearranging the terms to form a standard quadratic equation ( ):

This quadratic equation is a perfect square trinomial, which factors as:

Solving for , we find:

Since we let , we have determined that .

Step 2: Finding the Value of  and Verifying the Condition

Using the value , we can find  using the identity :

We can verify these results using the original condition :

tanA + cotA = 2

tan A +3 cot A3

tanA + cotA = 2

tanA cotA

tanA + cotA = 2

tanA + cotA = 2

cotA tanA cotA = ​tanA
1

tanA + ​ =tanA
1 2

x = tanA

x + ​ =x
1 2

cotA tanA x = 0 x

x x + ​ =( x
1 ) 2x

x +2 1 = 2x

ax +2 bx + c = 0

x −2 2x + 1 = 0

(x − 1) =2 0

x

x − 1 = 0 ⟹ x = 1

x = tanA tanA = 1

cotA

tanA = 1 cotA cotA = ​tanA
1

cotA = ​ =1
1 1

tanA + cotA = 2
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The values satisfy the given condition.

Step 3: Calculating the Expression 

The goal is to find the value of . We substitute the values we found for  and :

Alternative Calculation Using an Algebraic Identity

An alternative approach involves using the algebraic identity for the sum of cubes: 
.

Let  and . We need to find .

From the problem statement and trigonometric identities, we know:

Now substitute these known values into the identity:

Both methods confirm that the value of the expression  is 2.

43. Answer: c

Explanation:

Statements Logical Analysis: Players, Cooks, Singers

This explanation focuses on logically determining which conclusion follows from the provided statements
about different groups like players, cooks, singers, sportsmen, and dancers.

1 + 1 = 2

tan A +3 cot A3

tan A +3 cot A3 tanA cotA

tan A +3 cot A =3 (tanA) +3 (cotA)3

= (1) +3 (1)3

= 1 + 1

= 2

a +3 b =3 (a + b) −3 3ab(a +

b)

a = tanA b = cotA a +3 b3

a + b = tanA + cotA = 2

a ⋅ b = tanA ⋅ cotA = tanA ⋅ ​ =tanA
1 1

tan A +3 cot A =3 (a + b) −3 3ab(a + b)

= (2) −3 3(1)(2)

= 8 − 6

= 2

tan A +3 cot A3
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Analyzing Given Statements

We need to carefully examine the two statements provided:

Statement 1: All players are cooks.
Statement 2: Some singers are sportsmen and some cooks are dancers.

Representing these statements helps in understanding the relationships:

Statement 1 implies that the entire group of players is included within the larger group of cooks. Using
set notation: If P is the set of players and C is the set of cooks, then .
Statement 2 consists of two separate pieces of information:

"Some singers are sportsmen": If S is the set of singers and M is the set of sportsmen, this means
their intersection is not empty ( ). There's at least one singer who is also a sportsman.
"Some cooks are dancers": If D is the set of dancers, this means the intersection of cooks and
dancers is not empty ( ). There's at least one cook who is also a dancer.

Evaluating Conclusions Based on Statements

Let's check each potential conclusion against the information from the statements:

Conclusion A: All singers are cooks

This conclusion suggests that every singer is also a cook ( ).
The statements connect singers to sportsmen ( ) and players to cooks ( ).
Crucially, there's no link established between the group 'singers' and the group 'cooks' (or 'players'). We
don't know if any singers are cooks, let alone all of them.
Therefore, Conclusion A cannot be logically derived.

Conclusion B: Some dancers are cooks

This conclusion states there is an overlap between dancers and cooks ( ).
Statement 2 directly includes the phrase "some cooks are dancers".
The relationship "some A are B" is the same as "some B are A". So, "some cooks are dancers" is identical
to "some dancers are cooks".
This conclusion is explicitly supported by Statement 2.

Conclusion C: Cooks and Players Relationship

The statement "There is no cook who is not player" means the same as "All cooks are players" ( ).
However, Statement 1 tells us "All players are cooks" ( ). This only means players are a subset of
cooks.
It does not guarantee that cooks are a subset of players. There could be cooks who are outside the
player group.
Therefore, Conclusion C is not logically supported.

Conclusion D: Singers and Cooks Overlap

P ⊆ C

S ∩ M = ∅

C ∩ D = ∅

S ⊆ C

S ∩ M = ∅ P ⊆ C

D ∩ C = ∅

C ⊆ P

P ⊆ C
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This conclusion suggests that at least one singer is also a cook ( ).
Similar to Conclusion A, the provided statements do not establish any connection between singers and
cooks. We only know singers are linked to sportsmen.
Without any connecting information, we cannot confirm this overlap.
Therefore, Conclusion D cannot be logically derived.

Final Conclusion Determination

After analyzing the statements and evaluating each conclusion:

Conclusion A is not valid.
Conclusion B is valid as it directly follows from Statement 2.
Conclusion C is not valid.
Conclusion D is not valid.

The only conclusion that logically follows from the given statements is that some dancers are cooks.

44. Answer: c

Explanation:

Understanding and Calculating the Coefficient of Variation

This solution explains how to calculate the coefficient of variation using the provided mean and standard
deviation for a distribution.

What is the Coefficient of Variation?

The Coefficient of Variation (CV) is a statistical measure used to describe the extent of variability or
dispersion of data points in a dataset relative to its mean. It's a useful metric because it allows for
comparison between datasets with different means and units. A lower CV indicates less variability relative to
the mean, while a higher CV indicates more variability.

Key Statistical Measures Involved

Mean ( ): The average value of the dataset.
Standard Deviation ( ): A measure of the amount of variation or dispersion of a set of values. A low
standard deviation indicates that the values tend to be close to the mean, while a high standard
deviation indicates that the values are spread out over a wider range.

Formula for Coefficient of Variation

The formula to calculate the Coefficient of Variation (CV) is:

S ∩ C = ∅

μ

σ
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Where:

$\sigma$  represents the Standard Deviation.
$\mu$  represents the Mean.

The result is typically expressed as a percentage.

Applying the Formula to the Given Problem

We are given the following values from the distribution:

Mean ( ) = 22
Standard Deviation ( ) = 10

Step-by-Step Calculation

1. Substitute the values into the formula:

2. Simplify the fraction:

The fraction  can be simplified to .

3. Calculate the decimal value:

Divide 5 by 11:

4. Convert to percentage:

Multiply the decimal value by 100%:

Conclusion

The calculated value for the coefficient of variation is approximately 45.45%. Comparing this result with the
provided options:

A. 45.45%
B. 35.35%
C. 25.25%

CV = ​ ×(
μ

σ
) 100%

μ

σ

CV = ​ ×(
22
10

) 100%

​22
10

​11
5

CV = ​ ×(
11
5

) 100%

​ ≈
11
5

0.454545...

CV ≈ 0.454545... × 100%

CV ≈ 45.45%
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D. 55.55%

The calculated value matches option A.

45. Answer: d

Explanation:

Understanding Digital Memory Units: Yottabyte vs. Terabyte

This question asks us to identify the smallest unit of digital memory among the options provided: Yottabyte,
Zettabyte, Exabyte, and Terabyte. Understanding the scale of these units is crucial for comparing their
storage capacities.

Defining Digital Storage Units

Digital storage is measured using units based on the byte. Larger units are multiples of smaller ones. Let's
look at the units mentioned:

Terabyte (TB): A Terabyte is a common unit for large storage devices like hard drives and SSDs.
Exabyte (EB): An Exabyte is significantly larger than a Terabyte.
Zettabyte (ZB): A Zettabyte is even larger than an Exabyte.
Yottabyte (YB): A Yottabyte is the largest unit among the choices.

Comparing Memory Unit Sizes

The standard prefixes used in computing often relate to powers of 2 (like ), but for very large units,
powers of 10 are also commonly used for approximation ( ). Here’s a general comparison based on
powers of 10 for clarity:

Unit Name Abbreviation Approximate Size in Bytes Relationship to Next Smaller Unit

Yottabyte YB  Bytes

Zettabyte ZB  Bytes

Exabyte EB  Bytes

Petabyte PB  Bytes

Terabyte TB  Bytes

From the table, we can see the order from largest to smallest:

Yottabyte (YB) > Zettabyte (ZB) > Exabyte (EB) > Petabyte (PB) > Terabyte (TB)

2 =10 1024

10 =3 1000

1024 1 YB = 1000 ZB

1021 1 ZB = 1000 EB

1018 1 EB = 1000 PB

1015 1 PB = 1000 TB

1012 1 TB = 1000 GB
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Comparing the specific units given in the options:

Yottabyte (  Bytes)
Zettabyte (  Bytes)
Exabyte (  Bytes)
Terabyte (  Bytes)

Clearly, the Terabyte (  Bytes) is the smallest among these four units.

Identifying the Smallest Memory Unit

The question asks for the memory unit representing the smallest quantity from the given options. Based on
our comparison:

Option A: Yottabyte (Largest)
Option B: Zettabyte
Option C: Exabyte
Option D: Terabyte (Smallest)

Therefore, the Terabyte is the smallest unit among Yottabyte, Zettabyte, Exabyte, and Terabyte.

46. Answer: b

Explanation:

This solution analyzes the logical connection between the given statements and the proposed conclusions
to determine which conclusion(s) logically follow.

Analyzing the Statements on Exercise and Abilities

We are given two statements and two conclusions. The task is to identify which conclusions are logically
supported by the statements.

Statement 1: Discusses the impact of constant physical exercise on a weight lifter, stating it increases their
capacity to lift more weight. This establishes a direct link between physical exertion and physical capability
in a specific context.

Statement 2: Uses the word 'Similarly' to draw a parallel. It states that through continuous breathing

exercises, ancient sages gained extraordinary mental abilities. This suggests a link between a specific type of
exercise (breathing exercises) and mental enhancement.

Evaluating Conclusion I: Mental Exercise and Lifting Weight

Conclusion I states: "Constant mental exercise enables you to lift more weight."

Statement 1 links physical exercise (not mental exercise) to increased lifting capacity.

1024

1021

1018

1012

1012
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Statement 2 links breathing exercises to mental abilities, not physical strength like lifting weight.
There is no information provided in the statements that connects mental exercise directly to the ability
to lift more weight. Conclusion I introduces a new premise (mental exercise) and links it to an outcome
(lifting more weight) that is associated with physical exercise in the statements.
Therefore, Conclusion I does not logically follow from the given statements.

Evaluating Conclusion II: Scope of Physical Exercise

Conclusion II states: "Physical exercise is only for the body, not the brain."

Statement 1 focuses on the physical benefits of physical exercise for a weightlifter.
However, Statement 2 mentions that breathing exercises (which can be considered a form of physical
or controlled bodily activity) led to extraordinary mental abilities.
This implication suggests that certain types of exercises, potentially including those involving physical
control like breathing exercises, can indeed influence or benefit the brain and mental faculties.
The word "only" in Conclusion II makes it an absolute statement. Since Statement 2 provides evidence
suggesting a link between an exercise (breathing) and mental abilities, it contradicts the claim that
physical exercise is exclusively for the body and has no connection to the brain.
Therefore, Conclusion II does not logically follow from the given statements.

Final Logical Deduction

Based on the analysis:

Conclusion I incorrectly links mental exercise to increased physical strength (lifting weight).
Conclusion II makes an absolute claim about physical exercise being unrelated to the brain, which is
potentially contradicted by the implication of Statement 2.

Since neither Conclusion I nor Conclusion II is logically supported by the provided statements, the correct
decision is that neither follows.

The option corresponding to "Neither I nor II follows" is D.

Final Answer: The final answer is D

47. Answer: b

Explanation:

Understanding Rivers and Inland Drainage Patterns

The question asks us to identify which river among the given options does not follow an inland drainage
pattern. Inland drainage, also known as endorheic drainage, is a pattern where rivers flow into inland basins,
lakes, or salt sinks, and their waters do not reach the sea or ocean. Rivers that drain into the sea or ocean are
called exorheic.
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Analyzing the Drainage Patterns of the Rivers

Let's examine the drainage pattern of each river mentioned:

Rupen River: This river flows in the Gujarat region of India. It is an ephemeral river that drains into the
Rann of Kutch, which is a large inland salt marsh. Therefore, the Rupen River exhibits an inland drainage
pattern.
Banas River: Typically, when Banas river is mentioned in the context of inland drainage in India, it refers
to the Banas river originating in the Aravalli Range in Rajasthan. This river flows through Rajasthan and
disappears into the desert sands or drains into the Luni river system, which ultimately drains into the
Rann of Kutch. Hence, it is considered part of an inland drainage system.
Periyar River: The Periyar River is a major river in the Indian state of Kerala. It originates in the Western
Ghats and flows westward through the state. The Periyar River drains into the Vembanad Lake, which
eventually connects to the Arabian Sea. Since its waters reach the sea, the Periyar River follows an
exorheic drainage pattern and does not have inland drainage.
Saraswati River: While the ancient Saraswati River is a subject of much discussion, the modern river
system often referred to by this name, particularly in Rajasthan, is largely seasonal. Its waters flow into
the desert regions and drain into the Rann of Kutch, contributing to the inland drainage system.

Conclusion on Inland Drainage

Based on the analysis of the drainage patterns:

Rupen River drains into Rann of Kutch (Inland).
Banas River (Rajasthan) drains into Rann of Kutch via Luni (Inland).
Periyar River drains into the Arabian Sea (Not Inland).
Saraswati River (modern) drains into Rann of Kutch (Inland).

Therefore, the Periyar River is the one that does not have an inland drainage pattern among the given
options.

48. Answer: d

Explanation:

Evaluating the Expression: 

The problem asks us to calculate the value of the expression . This involves multiplication
and subtraction. We can solve this by performing the multiplications first and then the subtraction, or by
using a mathematical property to simplify the calculation.

The expression is:

374 × 374 − 374 × 174

374 × 374 − 374 × 174

374 × 374 − 374 × 174
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Simplifying Using the Distributive Property

A key concept that helps simplify this calculation is the distributive property of multiplication over
subtraction. This property states that for any three numbers , , and :

We can see that the number 374 is common to both terms in the expression.

In our expression, we can identify , , and .

By applying the distributive property, we can rewrite the expression as:

This transformation makes the calculation much easier.

Step-by-Step Calculation

Now, we follow the simplified expression step-by-step:

1. Step 1: Perform the subtraction inside the parentheses.

First, calculate the difference between 374 and 174:

2. Step 2: Multiply the result from Step 1 by the common factor.

Next, multiply the result of the subtraction (200) by the common factor (374):

To calculate this, we can multiply 374 by 2 and then by 100:

So, .

The calculation process can be summarized in the table below:

Expression Evaluation

Operation Expression Result

Subtraction

Multiplication

Determining the Final Answer

a b c

a × c − b × c = (a − b) × c

a = 374 c = 374 b = 174

374 × 374 − 374 × 174 = 374 × (374 − 174)

374 − 174 = 200

374 × 200

374 × 2 = 748

748 × 100 = 74800

374 × 200 = 74800

374 − 174 200

374 × 200 74800
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The calculation shows that the value of the expression  is 74800.

Let's check this value against the options provided:

A. 57500
B. 60500
C. 74800
D. 74550

The calculated value of 74800 matches option C.

49. Answer: a

Explanation:

Solving for the Ratio PQ : QR in Similar Triangles

This problem involves finding the ratio between two sides of one triangle, given that it is similar to another
triangle with some known side lengths. The key concept here is understanding the properties of similar

triangles, specifically how their corresponding sides are proportional.

Understanding Triangle Similarity

When two triangles are similar, it means they have the same shape but not necessarily the same size.
Mathematically, this is denoted as . The similarity implies that:

Corresponding angles are equal.
The ratios of the lengths of corresponding sides are equal.

Based on the similarity statement , the corresponding vertices are P and X, Q and Y, and R and
Z. Therefore, the corresponding sides are:

PQ corresponds to XY
QR corresponds to YZ
PR corresponds to XZ

Calculating the Ratio PQ : QR

Since the triangles are similar, the ratios of their corresponding sides are equal:

We are given the following lengths:

PR = 12 cm
XY = 20 cm
YZ = 28 cm

374 × 374 − 374 × 174

△PQR ∼ △XYZ

△PQR ∼ △XYZ

​ =
XY
PQ

​ =
YZ
QR

​

XZ
PR
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We need to find the ratio PQ : QR. Using the proportionality of corresponding sides, we can write:

Now, substitute the known values into the equation:

To find the ratio PQ : QR, we can rearrange this equation. Divide both sides by QR and multiply both sides by
20 cm:

Now, simplify the fraction . The greatest common divisor of 20 and 28 is 4. Divide both the numerator and
the denominator by 4:

Therefore, the ratio PQ : QR is 5 : 7.

Final Answer Determination

The calculated ratio PQ : QR is 5 : 7. Comparing this with the given options:

A. 5 : 7
B. 3 : 2
C. 7 : 5
D. 5 : 2

The correct option is A.

50. Answer: a

Explanation:

Given:

Time = 10 years

Money triple in 10 years.

Formula used:

Simple interest = (P × R × T)/100

Where P → Principal

T → Time

​ =
XY
PQ

​

YZ
QR

​ =
20 cm

PQ
​

28 cm
QR

​ =
QR
PQ

​

28 cm
20 cm

​28
20

​ =
QR
PQ

​ =
28 ÷ 4
20 ÷ 4

​

7
5
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R → Rate

Calculation:

Let the principal be 'x'.

So, Amount = 3x

Simple interest = 2x

Simple interest = (P × R × T)/100

⇒ 2x = (x × R × 10)/100

⇒ R = (2 × 100)/10

⇒ R = 20%

∴ The annual rate of interest is 20%.

51. Answer: c

Explanation:

Understanding the Zend Avesta's Religious Connection

The question asks to identify the religion associated with the sacred text known as the 'Zend Avesta'. This
involves understanding the core scriptures of various world religions.

Analyzing Religious Texts and Associations

Let's examine the connection between the 'Zend Avesta' and the given options:

Zoroastrianism: This religion's primary holy scripture is the Avesta, often referred to in conjunction with its
commentary as the Zend Avesta. The Avesta contains the teachings of the prophet Zoroaster (also
spelled Zarathustra). It includes hymns (Yashts), prayers, and other religious material fundamental to
Zoroastrian beliefs and practices.
Sikhism: The central holy scripture of Sikhism is the Guru Granth Sahib. Sikhism originated in the Punjab
region of the Indian subcontinent and has distinct theological principles and scriptures separate from
Zoroastrianism.
Buddhism: The core scriptures in Buddhism are typically found in the Tripitaka (Pali Canon) and other
Mahayana Sutras. Buddhism originated with Siddhartha Gautama (the Buddha) in ancient India and its
texts reflect his teachings.
Jainism: Jainism's religious scriptures are known as the Agamas or Siddhanta. The teachings focus on
the Tirthankaras, with the most recent being Mahavira. Like Buddhism, Jainism originated in ancient
India.
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Identifying the Correct Association

Based on the analysis of religious scriptures:

The 'Zend Avesta' is the collection of scriptures central to Zoroastrianism.
Sikhism, Buddhism, and Jainism have their own distinct holy texts (Guru Granth Sahib, Tripitaka, and
Agamas, respectively) and origins.

Therefore, the religion directly associated with the 'Zend Avesta' is Zoroastrianism.

52. Answer: a

Explanation:

Understanding Indian Dance Forms: Kuchipudi

The question asks to identify a specific type of dance from India. Among the choices provided, we need to
examine each one to understand its classification within the diverse landscape of Indian performing arts.

Analysis of Dance Options:

Raut Nacha: This is a traditional folk dance originating from the state of Chhattisgarh, India. It is
primarily performed by the Yadav community during the festival of Deepavali, celebrating the
mythological story of Krishna's bravery.
Chhau Dance: Chhau is a vibrant semi-classical Indian dance tradition that originated in the eastern
states of India. It incorporates elements from martial arts, tribal customs, and folk traditions, with
distinct regional variations like Purulia, Seraikella, and Mayurbhanj.
Kuchipudi: Kuchipudi is a prominent classical dance form that originated in the village of Kuchipudi in
the state of Andhra Pradesh, India. It is renowned for its graceful movements, expressive storytelling
(often based on Hindu legends), and distinct rhythmic patterns. Kuchipudi performances typically
involve intricate footwork, dramatic gestures, and classical music.
Kalbelia: This is a popular folk dance form belonging to the state of Rajasthan, India. The dance is
performed by the Kalbelia community, often referred to as snake charmers, and is characterized by its
fluid, serpentine movements resembling those of a snake.

Identifying the Correct Dance Style

Based on the common categorizations of Indian dance forms, Kuchipudi is recognized as a classical dance

form rather than a folk dance. However, the provided answer indicates that option C is the correct choice.
Each option represents a significant dance style associated with India:

Raut Nacha is a folk dance.
Chhau is a semi-classical dance with folk roots.
Kuchipudi is a classical dance.
Kalbelia is a folk dance.
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Therefore, while Kuchipudi is a well-known Indian dance form, it falls under the classical category. The
question specifically asks for a folk dance style.

53. Answer: d

Explanation:

Leading the Mars Orbiter Space Program

The question asks to identify the key individual associated with India's significant Mars Orbiter Space
Program. This program, often referred to as Mangalyaan, marked a major milestone for the Indian Space
Research Organisation (ISRO) as its first interplanetary mission.

Key Figure in India's Mars Mission

The notable personality widely recognized for his leadership during the conception and successful launch of
the Mars Orbiter Space Program was K. Radhakrishnan. He served as the Chairman of ISRO during the crucial
period from 2009 to 2014. Under his chairmanship, ISRO achieved this remarkable feat, making India the first
nation to succeed in its first attempt to reach Mars orbit.

Understanding the Roles of Other Personalities

While the other individuals listed were also important figures in India's space journey, their primary
leadership roles might not directly align with the Mars Orbiter Space Program's initiation and launch phase:

Kiran Kumar: He succeeded K. Radhakrishnan as the Chairman of ISRO and played a role in subsequent
space missions.
G. Madhavan Nair: He was the Chairman of ISRO before K. Radhakrishnan, overseeing earlier phases of
the space program.
K. Kasturirangan: His tenure as ISRO Chairman was earlier, from 1994 to 2003, predating the specific
development phase of the Mars Orbiter mission.

Therefore, K. Radhakrishnan stands out as the central figure leading ISRO when the historic Mars Orbiter
Space Program was executed.

54. Answer: c

Explanation:

Identifying Insulation Properties: Oil, Fur, Silk, and Wool

This question asks us to identify a common characteristic shared by four different materials: Oil, Fur, Silk, and
Wool. We need to examine the properties of each material to find a similarity among them.
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Analysis of Materials

Wool: This is a natural fiber obtained from sheep and other animals. It is well-known for its excellent
thermal insulating properties, meaning it helps keep heat in or out.
Silk: A natural protein fiber produced by certain insect larvae, typically silkworms. Silk also possesses
good insulating characteristics, although generally not as effective as wool.
Fur: This refers to the hair covering of animals. Like wool, fur traps air effectively, making it a very good
thermal insulator, which helps animals stay warm.
Oil: Oils can vary greatly (e.g., vegetable oil, mineral oil, animal oil). Many oils, particularly mineral oils,
are used industrially as electrical insulators and thermal insulators (e.g., in transformers). Vegetable oils
are also generally poor conductors of heat and electricity.

Evaluating the Options for Similarity

Let's evaluate each option based on the properties discussed above:

Option A: They are all derived from the same source. This is incorrect. Wool and Fur come from animals.
Silk comes from silkworms (insects). Oil can be derived from plants (vegetable oil), animals (fish oil), or
minerals (mineral oil). Since the sources vary widely (animals, plants, minerals), they do not all come
from the same source.
Option B: These are all good conductors. This is incorrect. Conductors allow heat or electricity to pass
through them easily. Wool, silk, fur, and oils are generally known to resist the flow of heat and electricity,
making them poor conductors.
Option C: All these are good insulators. This is correct. As analyzed above, Wool, Silk, and Fur are natural
thermal insulators. Oils, especially mineral oils used in electrical equipment, also function as effective
insulators (both thermal and electrical). Therefore, being a good insulator is a shared characteristic.
Option D: There is no similarity. This is incorrect because, as established, the insulating property is a
common characteristic among these materials.

Conclusion on Similarity

The most significant similarity among Oil, Fur, Silk, and Wool is their property as insulators. They resist the
transfer of heat and/or electricity.

55. Answer: a

Explanation:

Given:

Formula used: 

a 2 - b 2 = (a + b)(a - b) 

x = ​, ​ =a −36( 2 )
a −25( 2 )

y
x

​a−6
a−5
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Calculation: 

x = (a + 5)(a - 5)/(a + 6)(a - 6)

Also,

x = (y)(a – 5)/(a – 6)

From both the equations,

⇒(y)(a – 5)/(a – 6) = (a + 5)(a - 5)/(a + 6)(a - 6) 

⇒y = (a + 5)/(a + 6)

∴The value of y is  

56. Answer: a

Explanation:

Family Chart :

Family Tree :

Gender of O  is unknown. 

Thus, we can't determine the number of females in the family.

Hence, the correct answer is  "Cannot be determined".

​

a+6( )
a+5( )
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57. Answer: c

Explanation:

This solution details the family relationships to identify who the banker is, based on the provided clues about
members K, L, M, N, O, and P.

Family Members' Roles Identification

We need to determine the identity of the banker within a family of six members (K, L, M, N, O, P) using the
given relationship details.

Detailed Clue Analysis

Clue 1: K and L are the most senior couple. This identifies K and L as the primary couple and the eldest
generation. Let's denote their relationship as K  L.
Clue 4: N, who is the daughter of L, is married to a banker. Since L is married to K, N is the daughter of
both K and L. N belongs to the next generation. N's spouse is identified as a banker.
Clue 5: K is the mother-in-law of M. K is the mother of N. For K to be the mother-in-law of M, M must be
married to K's child, N. Thus, the relationship is N  M.
Combining Clues: From Clue 4, N's spouse is a banker. From Clue 5, N's spouse is M. Therefore, M is the
banker.
Clue 2: O and P are children of the banker. Since M is the banker, O and P are the children of M. As M is
married to N, O and P are the children of the couple N and M.
Clue 3: P is the granddaughter of a retired person. P is the child of N and M. This means P's parents are N
and M. P's grandparents are K and L (parents of N) and M's parents. P being a granddaughter confirms P
is female. The clue indicates that at least one of P's grandparents (K, L, or M's parents) is retired. This
piece of information fits our derived family structure without conflict.

Family Structure Overview

The deduced family structure is summarized below:

Generation Couple Children Profession/Note

1 (Senior) K  L N K & L are senior couple

2 N  M O, P M is the Banker

3 - P (Granddaughter) P's grandparent is retired

In this structure:

K and L are the oldest generation.
N is their daughter.

↔

↔

↔

↔
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M is married to N and is the banker.
O and P are the children of N and M.
K is M's mother-in-law.
P is the granddaughter of K and L.

Identifying the Banker

The process to find the banker involves connecting the clues logically:

1. N's Marriage: Clue 4 establishes N is married to a banker.
2. M's Relationship to N: Clue 5 establishes K (N's mother) as M's mother-in-law. This implies M is married

to N.
3. Conclusion: Since N is married to a banker (Clue 4) and M is married to N (Clue 5 implies), M must be

the banker.

All other clues (Clue 2 about O and P being children of the banker, and Clue 3 about P's grandparent being
retired) are consistent with M being the banker.

Final Answer Confirmation

The analysis confirms that M is the banker in the family.

The question asks: Who is the banker? The answer is M.

58. Answer: b

Explanation:

Analyzing Family Member Relationships and Genders

This problem requires us to determine the gender of different family members based on a set of clues. Let's
break down the information provided:

Clue 1 & 5: K and L are a couple, and K is the mother-in-law of M. The term "mother-in-law" clearly
indicates that K is female. Since K and L are described as a "couple", and typically in such logic puzzles,
this implies a husband and wife pair unless specified otherwise, we infer that L is male.
Clue 4: N is the daughter of L, and married to a banker. Since N is the "daughter", N is definitively female.
Clue 5 & 4 Combined: K is the mother-in-law of M. This means K has a child who is married to M. From
the previous points, we know N is the daughter of K (and L). So, N must be the one married to M. This
implies M is the spouse of N. Since N is female, M must be male. Clue 4 also states N is married to a
banker, so M is the banker.
Clue 2: O and P are children of the banker. Since we've established M is the banker, O and P are the
children of M. Consequently, O and P are also grandchildren of K and L (M's parents-in-law).
Clue 3: P is the granddaughter of a retired person. The term "granddaughter" confirms that P is female.
This aligns with P being the child of M and N.
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Gender Summary: Based on the deductions:
K: Female (Identified as mother-in-law)
L: Male (Inferred as the male partner in the senior couple with K)
N: Female (Identified as daughter, married to M)
M: Male (Husband of N, the banker)
P: Female (Identified as granddaughter)
O: Gender is not specified in any clue. O is a child of M.

Identifying the Family Member with Unknown Gender

After analyzing all the clues, we can summarize the known genders:

K is female.
L is inferred to be male.
M is male.
N is female.
P is female.

The status of O remains undetermined. O is a child of M (and N), but the clues do not provide any information
about whether O is male or female. Therefore, O is the family member whose gender we cannot be sure
about.

Considering the options provided:

A. L: Inferred male.
B. O: Gender unknown.
C. M: Confirmed male.
D. K: Confirmed female.

The person about whom we do not know for sure whether it is male or female is O.

59. Answer: d

Explanation:

Understanding the Work and Time Problem

This problem is a typical example of a work and time question, where we need to figure out how long a group
of people will take to complete a job based on the time taken by different groups. The key is to understand
the relationship between the number of workers and the time needed to finish a specific amount of work.

Establishing Equivalence Between Boys and Girls

The problem states that 6 boys can complete a job in 25 days, and similarly, 10 girls can complete the
*same* job in 25 days. Since the amount of work and the time taken are the same for both groups, we can
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equate their working capacities:

Work done by 6 boys in 25 days = 1 Job
Work done by 10 girls in 25 days = 1 Job

This implies that the work done by 6 boys is equivalent to the work done by 10 girls.

Mathematically, we can write this equivalence as:

6 \text{ boys} = 10 \text{ girls}

From this, we can find the relationship between one boy and one girl:

This means one boy works 5/3 times as efficiently as one girl, or one girl works 3/5 times as efficiently as one
boy.

Calculating the Total Workforce Equivalent

We need to find out how long it takes for a group of 12 boys and 30 girls to do the same job. To solve this, we
should convert the entire group into a single unit, either all boys or all girls. Let's convert everyone into
equivalent girls:

The boys' contribution: 12 boys
Using the equivalence : 
Calculating the equivalent number of girls for 12 boys: 
The girls' contribution: 30 girls
Total equivalent workforce in terms of girls = (Equivalent girls from boys) + (Actual girls) Total
equivalent girls = 

So, the group of 12 boys and 30 girls is equivalent to 50 girls working together.

Determining the Days Required for the Combined Group

Now we know that 10 girls can do the job in 25 days, and we want to find out how many days it will take for 50
girls to do the same job. The relationship between the number of workers and the time taken is inversely
proportional – meaning if you have more workers, it takes less time, and vice versa.

We can use the formula:

(Number of workers 1) \times (Time taken 1) = (Number of workers 2) \times (Time taken 2)

Let  be the number of days it takes for 50 girls.

Using the information we have:

Number of girls 1 = 10
Time taken 1 = 25 days

1 boy = ​ girls =6
10

​ girls3
5

1 girl = ​ boys =10
6

​ boys5
3

1 boy = ​ girls3
5 12 boys = 12 × ​ girls3

5

12 × ​ =3
5 4 × 5 = 20 girls

20 + 30 = 50 girls

D
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Number of girls 2 = 50
Time taken 2 =  days

Plugging these values into the formula:

10 \text{ girls} \times 25 \text{ days} = 50 \text{ girls} \times D \text{ days}

Now, we solve for :

250 = 50 \times D

D = \frac{250}{50}

D = 5

Therefore, it will take 5 days for 12 boys and 30 girls to complete the same job.

Conclusion

The calculation shows that the combined group of 12 boys and 30 girls is equivalent to 50 girls. Since 10 girls
take 25 days, 50 girls (which is 5 times the number of girls) will take 1/5th of the time. So,  days. This
matches option B.

60. Answer: b

Explanation:

Rearranging Cluttered Letters to Find the Different Word

This question requires us to first unscramble jumbled letters to form meaningful words. After forming the
words, we need to identify which word is different from the others based on a common category.

Unscrambling the Jumbled Letters

Let's take each option and rearrange the letters to form a valid English word:

Option A: ARE - These letters can be rearranged to form the word ERA. An era signifies a long distinct
period of history or a particular time.
Option B: URHO - These letters unscramble to form the word HOUR. An hour is a unit of time, typically
representing 60 minutes.
Option C: NMHT - Rearranging these letters gives us the word MONTH. A month is a unit of time, usually
corresponding to a calendar month.
Option D: OKRF - These letters can be rearranged to form the word FORK. A fork is a utensil with prongs,
commonly used for eating food.

Identifying the Common Category

D

D

​ =5
25 5
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Now we have the words: ERA, HOUR, MONTH, and FORK. We need to find a category that includes three of
these words but excludes one.

ERA, HOUR, and MONTH are all related to the measurement or division of time.
FORK, however, is a physical object, specifically a utensil used during meals. It does not relate to time.

Determining the Different Word

Based on the category identified above (Time vs. Utensil), the word FORK is the one that stands out.

Summary of Rearranged Words and Categories

The following table summarizes the unscrambled words and their respective categories:

Option Jumbled Letters Rearranged Word Category

A ARE ERA Time (Period)

B URHO HOUR Time (Unit)

C NMHT MONTH Time (Unit)

D OKRF FORK Utensil

Conclusion

Three of the rearranged words (ERA, HOUR, MONTH) belong to the category of time-related concepts. The
word FORK belongs to the category of utensils and is therefore different from the others. The correct option is
D.

61. Answer: d

Explanation:

Understanding Population Variance from Standard Deviation

The question asks us to determine the population variance given the population standard deviation. Let's
break down the concepts and the calculation involved.

Key Concepts: Standard Deviation and Variance

Standard Deviation: This is a statistical measure that quantifies the amount of variation or dispersion in
a set of values. A low standard deviation indicates that the values tend to be close to the mean (also
called the expected value) of the set, while a high standard deviation indicates that the values are
spread out over a wider range.
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Variance: Variance is another measure of dispersion. It represents the average of the squared
differences from the mean for each data point in a set. It gives us an idea of how far each number in the
sequence is from the mean.

Relationship Between Variance and Standard Deviation

The variance and standard deviation are closely related. Specifically, the variance is the square of the
standard deviation. This relationship holds true for both population and sample statistics, although the
symbols used might differ slightly.

For a population:

Let  represent the population standard deviation.
Let  represent the population variance.

The formula connecting them is:

Or simply:

Calculating the Population Variance

We are given the following information:

Population Standard Deviation ( ) = 12

Using the formula, we can calculate the variance:

1. Square the standard deviation: Variance = 
2. Perform the calculation: Variance = 
3. Result: Variance = 144

Summary Table

Statistical Measure Given/Calculated Value

Population Standard Deviation ( ) 12

Population Variance ( ) 144

Conclusion

Based on the calculation, the variance of the population is 144. This corresponds to option A.

σ

σ2

Population Variance(σ ) =2 (Population Standard Deviation(σ))2

σ =2 σ2

σ

(12)2

12 × 12

σ

σ2
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62. Answer: b

Explanation:

Arjuna Award Recognition for Kho-Kho in 1998

This explanation details the recipient of the prestigious Arjuna Award for the sport of Kho-Kho in the year
1998.

The Significance of the Arjuna Award

The Arjuna Award is a highly esteemed accolade in Indian sports, presented annually by the Ministry of Youth
Affairs and Sports. It acknowledges exceptional performance and dedication by athletes representing India.
Receiving this award signifies reaching a high level of proficiency and contribution to one's sport.

Kho-Kho Excellence and Arjuna Awardees

Kho-Kho is a traditional running and tagging sport that demands speed, agility, and strategic play. The
Arjuna Award has been conferred upon numerous Kho-Kho players who have showcased remarkable skill
and brought laurels to the country. Identifying the winners for specific years helps understand the sport's
history and its celebrated athletes.

Identifying the 1998 Kho-Kho Arjuna Award Winner

The specific question requires identifying the athlete who received the Arjuna Award for Kho-Kho in the year
1998. Among the names listed in the options, Shobha Narayan is recognized as the recipient for Kho-Kho in
1998.

Analysis of Options

The options provided were:

A. Shobha Narayan
B. S. B. Kulkarni
C. Veen Narayan Parab
D. H. M. Thakalkar

Based on the records of Arjuna Award recipients, Shobha Narayan was the awardee for Kho-Kho in 1998. This
makes option A the correct choice for this question.

63. Answer: b

Explanation:
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Valentina Tereshkova: The World's First Female Astronaut

The question asks to identify the individual who holds the significant title of the world's first female astronaut.
This involves recognizing the pioneering women in space exploration history.

Identifying the First Woman in Space

The correct answer is Valentina Tereshkova. She is celebrated globally for being the first woman to journey
into outer space.

Valentina Tereshkova's Historic Spaceflight

Valentina Tereshkova, a Soviet cosmonaut, achieved this remarkable feat on June 16, 1963. Her mission
details are:

Mission: Vostok 6
Date: June 16, 1963
Significance: She became the first woman to travel to space, completing 48 orbits of Earth. Her flight
lasted nearly three days, making her the only woman to have flown a solo mission into space.

Comparing Other Notable Female Astronauts

The other options represent important figures in space history but were not the first woman in space:

Svetlana Savitskaya: She was the second woman to fly into space (1982) and the first woman to
perform a spacewalk (1984).
Sally Ride: She holds the distinction of being the first American woman in space, achieving this in 1983.
Judith Resnik: She was an astronaut on the ill-fated Space Shuttle Challenger mission in 1986.

Conclusion on the First Female Astronaut

Valentina Tereshkova's pioneering Vostok 6 mission firmly establishes her as the world's first female

astronaut.

64. Answer: a

Explanation:

Understanding the Compound Interest Calculation

This solution explains how to calculate the compound interest on a given principal amount over a specific
period, including a fractional part of a year, at a specified annual interest rate. We will use the standard
formulas for compound interest and simple interest.

Key Information Provided:

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


Principal (P): Rs 30,000
Time Period (T): 2 years and 73 days
Annual Interest Rate (R): % per annum

Step 1: Convert Rate and Time

First, let's simplify the given rate and convert the time period into a consistent format (years).

Rate (R):  per annum. In decimal form, .
Time (T): The time period is 2 years plus 73 days. Assuming a standard year of 365 days, the fractional
part is  years.  years.
We will calculate the interest for the 2 full years first and then calculate the interest for the remaining 73
days (  year) on the accumulated amount.

Step 2: Calculate Amount after 2 Years (Compound Interest)

We use the compound interest formula to find the amount (A) after 2 years.

The formula is , where interest is compounded annually.

Calculation:

     

     

So, the amount after 2 years is Rs. 35479.6875.

Step 3: Calculate Interest for the Fractional Period (73 days)

The interest for the remaining 73 days (which is  of a year) is calculated using simple interest on the
amount accumulated after 2 years (Rs. 35479.6875).

Using the Simple Interest formula: 

Here, Principal (for this part) = , Rate = %, Time =  years.

Calculation:

   
  

The simple interest for the 73 days is approximately Rs. 620.89.

Step 4: Calculate Total Compound Interest

The total compound interest is the sum of the interest accrued over the 2 full years and the simple interest
calculated for the remaining 73 days.

Interest for 2 years = Amount after 2 years - Principal

Interest for 2 years = 

4
35

R = ​% =4
35 8.75% R = 0.0875

​365
73 T = 2 + ​ =365

73 2 + ​ =5
1 2.2

​5
1

A = P 1 + ​( 100
R )

t

A ​ =2 30000 1 + ​( 100
35/4 )

2
A ​ =2 30000 1 + ​( 400

35 )
2
A ​ =2 30000 1 + ​( 80

7 )
2
A ​ =2 30000 ​( 80

80+7 )
2
A ​ =2 30000 ​( 80

87 )
2
A ​ =2 30000 ×

​80×80
87×87 A ​ =2 30000 × ​6400

7569 A ​ =2 ​64
300×7569 A ​ =2 ​16

75×7569 A ​ =2 ​16
567675 A ​ =2 35479.6875

​5
1

SI = 100
P×R×T

A ​ =2 35479.6875 ​4
35

​5
1

SI ​ =73 days 35479.6875 × ​ ×100
35/4

​5
1 SI ​ =73 days 35479.6875 × ​ ×400

35
​5

1 SI ​ =73 days 35479.6875 × ​ ×80
7

​5
1 SI ​ =73 days 35479.6875 ×

​400
7 SI ​ =73 days ​400

248357.8125 SI ​ =73 days 620.89453125

35479.6875 − 30000 = 5479.6875
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Total Compound Interest (CI) = Interest for 2 years + Simple Interest for 73 days

CI =  CI =  Conclusion

Rounding the total compound interest to the nearest rupee, we get Rs. 6101.

Therefore, the compound interest of Rs 30,000 for 2 years 73 days at the rate of % per annum is Rs. 6101.

Comparing this with the given options:

A. Rs. 2929
B. Rs. 3000
C. Rs. 6101
D. Rs. 3635

The calculated compound interest matches option C.

65. Answer: b

Explanation:

Understanding the Number Series Problem

The task is to find the missing number in the sequence: 3, 12, 39, 120, ?. We need to identify the underlying
mathematical rule governing this series to determine the next term.

Identifying the Series Pattern

Let's examine the relationship between consecutive numbers in the series:

Term 1: 3
Term 2: 12
Term 3: 39
Term 4: 120
Term 5: ?

We can investigate a pattern involving multiplication and addition. Let's test the rule where each term is
obtained by multiplying the previous term by 3 and then adding 3. We can represent this rule as 

, where  is the current term and  is the previous term.

1. Term 1 to Term 2: We check if  equals 12.
Calculation: .
This matches the second term, 12.

2. Term 2 to Term 3: We check if  equals 39.
Calculation: .
This matches the third term, 39.

3. Term 3 to Term 4: We check if  equals 120.

5479.6875 + 620.89453125 6100.58203125

​4
35

T ​ =n (T ​ ×n−1

3) + 3 T ​n T ​n−1

(3 × 3) + 3

(3 × 3) + 3 = 9 + 3 = 12

(12 × 3) + 3

(12 × 3) + 3 = 36 + 3 = 39

(39 × 3) + 3
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Calculation: .
This matches the fourth term, 120.

The pattern  has been consistently applied to generate the terms of the series.

Calculating the Missing Number

To find the missing fifth term (Term 5), we apply the same identified pattern to the fourth term (120):

Apply the rule: .
Substitute the value of Term 4: .
Perform the multiplication: .
Perform the addition: .

Therefore, the missing number in the series is 363.

Matching the Result to Options

The calculated missing number is 363. Comparing this result with the given options:

A. 296

B. 275

C. 263

D. 363

The calculated value of 363 matches option D.

66. Answer: c

Explanation:

Evaluating the Coded Mathematical Expression

This solution details the process of evaluating a mathematical expression where operators are represented
by specific letters. We will decode the expression using the provided key and then apply the standard order
of operations (BODMAS/PEMDAS) to find the final value.

Understanding the Operator Codes

The problem provides the following substitution rules for the operators:

P represents addition (+)
Q represents multiplication (×)
R represents division (÷)

(39 × 3) + 3 = 117 + 3 = 120

T ​ =n (T ×n−1 3) + 3

T ​ =5 (T ​ ×4 3) + 3

T ​ =5 (120 × 3) + 3

120 × 3 = 360

360 + 3 = 363
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K represents subtraction (-)

Decoding the Expression

The expression given is: 42 K 1 R 14 Q 30 R 12 Q 28 P 110

By substituting the letters with their corresponding mathematical symbols based on the key, the expression
becomes:

42 - 1 ÷ 14 × 30 ÷ 12 × 28 + 110

Applying the Order of Operations (BODMAS/PEMDAS)

To correctly evaluate the expression 42 - 1 ÷ 14 × 30 ÷ 12 × 28 + 110 , we follow the BODMAS/PEMDAS rule.
This rule dictates the sequence in which operations should be performed:

1. Brackets / Parentheses
2. Orders / Exponents
3. Division and Multiplication (from left to right)
4. Addition and Subtraction (from left to right)

In our expression, we have subtraction, division, multiplication, and addition. We need to perform all divisions
and multiplications first, working from left to right.

Step-by-Step Calculation

Let's break down the calculation:

1. The expression is:

2. First, perform the division :

3. Next, perform the multiplication :

Simplify the fraction  to :

4. Now, perform the division . This is the same as :

Calculate , so we have . Simplify this fraction by dividing numerator and denominator by 3:

42 − 1 ÷ 14 × 30 ÷ 12 × 28 + 110

1 ÷ 14

42 − ​ ×
14
1

30 ÷ 12 × 28 + 110

​ ×14
1 30

42 − ​ ÷
14
30

12 × 28 + 110

​14
30

7
15

42 − ​ ÷
7
15

12 × 28 + 110

​ ÷7
15 12 ​ ×7

15
​12

1

42 − ​ ×
7 × 12

15
28 + 110

7 × 12 = 84 ​84
15
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.

5. Next, perform the multiplication . The 28s cancel out:

6. Now, perform the subtraction :

7. Finally, perform the addition :

Result Verification

The calculated value of the expression is 147. Comparing this result with the given options:

A. 105
B. 110
C. 147
D. 115

The calculated value 147 matches option C.

67. Answer: a

Explanation:

Analyzing the Number Division Problem

The question asks us to identify the largest number, which we'll call P, that satisfies a specific condition when
dividing three given numbers: 60, 150, and 285. The condition is that the remainder must be the same
regardless of which of the three numbers (60, 150, or 285) is divided by P. Once we find this number P, the
final step is to calculate the sum of its digits.

This problem requires understanding the concept of remainders in division and how to find the Greatest
Common Divisor (GCD).

Understanding the 'Same Remainder' Condition

Let the three numbers be , , and . Let the number we are looking for be P, and let the
common remainder be . According to the definition of division, we can write:

​ =84÷3
15÷3

​28
5

42 − ​ ×
28
5

28 + 110

​ ×28
5 28

42 − 5 + 110

42 − 5

37 + 110

37 + 110

147

N ​ =1 60 N ​ =2 150 N ​ =3 285

R

60 = P × q ​ +1 R

150 = P × q ​ +2 R
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Here, , , and  are the quotients for each division. A crucial property arises when we consider the
differences between these numbers:

Notice that the remainder  is eliminated in the subtraction. This means that the number P must be a divisor
of the differences between the original numbers. Since we need the largest such number P, it must be the
Greatest Common Divisor (GCD) of these differences.

Calculating P via GCD of Differences

First, let's compute the differences between the pairs of numbers given:

Difference 1: 
Difference 2: 
Difference 3: 

Now, we need to find the GCD of these three differences: 90, 135, and 225. We can use the prime factorization
method to find the GCD.

Step 1: Find the prime factors of each difference.

Prime factorization of : 
Prime factorization of : 
Prime factorization of : 

Step 2: Identify the common prime factors and their lowest powers.

The common prime factors appearing in all three factorizations are 3 and 5.
The lowest power of 3 among , , and  is .
The lowest power of 5 among , , and  is .

Step 3: Calculate the GCD by multiplying these lowest powers.

So, the largest number P that divides 60, 150, and 285 leaving the same remainder is 45.

Finding the Sum of Digits of P

We have determined that P = 45.

The question asks for the sum of the digits of P.

Sum of digits of 45 = .

285 = P × q ​ +3 R

q ​1 q ​2 q ​3

150 − 60 = (P × q +2 R) − (P × q ​ +1 R) = P × (q ​ −2 q ​)1

285 − 150 = (P × q +3 R) − (P × q ​ +2 R) = P × (q ​ −3 q ​)2

R

150 − 60 = 90

285 − 150 = 135

285 − 60 = 225

90 90 = 2 × 45 = 2 × 9 × 5 = 2 × 3 ×2 5

135 135 = 5 × 27 = 5 × 33

225 225 = 5 × 45 = 5 × 9 × 5 = 3 ×2 52

32 33 32 32

51 51 52 51

P = GCD(90, 135, 225) = 3 ×2 51

P = 9 × 5 = 45

4 + 5 = 9
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Conclusion and Matching the Option

The sum of the digits of P is 9.

Comparing this result with the given options:

A. 7
B. 5
C. 4
D. 9

The calculated sum, 9, corresponds to option D.

68. Answer: c

Explanation:

Understanding the Balloon Distribution for Students

The problem involves analyzing the distribution of balloons among 200 students. We are given specific
counts for students having balloons of particular colors, either exclusively or in combination. The goal is to
calculate the ratio of students possessing green balloons to those possessing red balloons.

Key information provided:

Total students: 200
Students with only red balloons: 20
Students with only blue balloons: 30
Students with only black balloons: 25
Students with both black and green balloons: 15
Students with both red and yellow balloons: 15
Students with only green balloons: 40
Students with both blue and black balloons: 20
Students with only yellow balloons: 25
Students with both red and black balloons: 5
Remaining students have no balloons.

Calculating Total Students with Red Balloons

To find the total number of students who have red balloons, we must consider all categories where red
balloons are involved:

Students having only red balloons: 20
Students having red and yellow balloons: 15
Students having red and black balloons: 5
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The total count is the sum of these groups:

Total Red Balloons = 20 + 15 + 5

Using LaTeX notation for the sum: .

Therefore, 40 students have red balloons.

Calculating Total Students with Green Balloons

Similarly, we calculate the total number of students who have green balloons by summing the relevant
groups:

Students having only green balloons: 40
Students having both black and green balloons: 15

The total count is:

Total Green Balloons = 40 + 15

Using LaTeX notation: .

Thus, 55 students have green balloons.

Determining the Ratio of Green to Red Balloons

The question asks for the ratio of students who have green balloons to those who have red balloons. This can
be written as:

Ratio = 

Plugging in the calculated numbers:

Ratio = 

To simplify the ratio, we find the greatest common divisor (GCD) of 55 and 40, which is 5. Dividing both
numbers by 5:

Ratio = 

The simplified ratio is .

Matching the Ratio with the Options

We compare our calculated ratio with the given multiple-choice options:

Option A: 1
Option B: 1/2
Option C: 11/8
Option D: 7/8

20 + 15 + 5 = 40

40 + 15 = 55

​Number of students with red balloons
Number of students with green balloons

​40
55

​ =40÷5
55÷5

​8
11

​8
11
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Our calculated ratio of  matches Option C.

69. Answer: d

Explanation:

Analyzing Balloon Distribution Among Students

The core task is to identify the number of students, out of a total of 200, who do not possess any black
balloons. The problem provides specific counts for various combinations of balloon colors held by students.

Summary of Student Balloon Data

Let's organize the provided information to make it easier to work with:

Category of Students Number of Students

Only Red Balloons 20

Only Blue Balloons 30

Only Black Balloons 25

Students with Black and Green Balloons 15

Students with Red and Yellow Balloons 15

Only Green Balloons 40

Students with Blue and Black Balloons 20

Only Yellow Balloons 25

Students with Red and Black Balloons 5

Calculating Total Students with Black Balloons

A straightforward approach is to first determine how many students have black balloons. We identify all the
groups that include black balloons:

Students possessing only black balloons: 25
Students possessing both black and green balloons: 15
Students possessing both blue and black balloons: 20
Students possessing both red and black balloons: 5

Summing these counts gives the total number of students who have black balloons:

Total students with black balloons = 

​8
11

25 + 15 + 20 + 5 = 65
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Calculating Students Without Black Balloons

We know the total population is 200 students. By subtracting the number of students who have black
balloons from the total, we can find the number who do not.

Number of students without black balloons = Total students - Total students with black balloons

Number of students without black balloons = 

Therefore, 135 students do not have black balloons.

Verification Using Alternative Method

To double-check our answer, we can sum the counts of students in categories that explicitly exclude black
balloons, along with those who have no balloons at all.

First, let's calculate the number of students who have no balloons. We sum up all students mentioned in the
specific categories:

Sum of students in specified categories = 

The number of students with no balloons is the difference between the total students and this sum:

Students with no balloons = Total students - Sum of specified categories

Students with no balloons = 

Now, we sum the counts for groups that do not include black balloons:

Only Red balloons: 20
Only Blue balloons: 30
Only Green balloons: 40
Only Yellow balloons: 25
Students with Red and Yellow balloons: 15
Students with no balloons: 5

Total students without black balloons = 

This calculation confirms our previous result.

Final Answer Selection

The result of our calculations shows that 135 students do not have black balloons. This corresponds to option
D.

70. Answer: c

Explanation:

200 − 65 = 135

20 + 30 + 25 + 15 + 15 + 40 + 20 + 25 + 5 = 195

200 − 195 = 5

20 + 30 + 40 + 25 + 15 + 5 = 135
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Finding Students with At Least Two Balloon Colors

This explanation helps determine the number of students who own balloons of two or more colors, based on
the provided data about 200 students and their balloon collections.

Detailed Breakdown of Student Balloon Data

Let's carefully list all the information given:

Total students: 200
Students with only Red balloons: 20
Students with only Blue balloons: 30
Students with only Black balloons: 25
Students with only Green balloons: 40
Students with only Yellow balloons: 25
Students with both Black and Green balloons: 15
Students with both Red and Yellow balloons: 15
Students with both Blue and Black balloons: 20
Students with both Red and Black balloons: 5
Remaining students have no balloons.

Identifying Groups with Multiple Balloon Colors

The core task is to count students having at least two colored balloons. This means we need to sum up the
numbers for all groups that are explicitly mentioned as having combinations of two colors.

The relevant groups from the data are:

Students who have both Black and Green balloons.
Students who have both Red and Yellow balloons.
Students who have both Blue and Black balloons.
Students who have both Red and Black balloons.

We do not include students who have 'only' one color, as they do not meet the 'at least two colors' criteria.

Step-by-Step Calculation

To find the total number of students with at least two colored balloons, we sum the counts of the identified
groups:

Number of students with at least two colored balloons = (Number with Black and Green) + (Number with Red
and Yellow) + (Number with Blue and Black) + (Number with Red and Black)

Using the provided numbers:

\text{Total students with at least two colors} = 15 + 15 + 20 + 5

Now, let's perform the addition:
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\text{Total students with at least two colors} = 55

Determining the Correct Option

Our calculation shows that 55 students have at least two colored balloons. We now compare this result to
the multiple-choice options:

A. 50
B. 55
C. 40
D. 45

The calculated value of 55 matches option B.

71. Answer: c

Explanation:

This problem involves calculating the time it takes for individual entities (X and Y) to complete a task
(copying pages) based on their combined performance and individual performance.

Calculating X's Copying Rate

First, let's determine how fast X can copy pages.

X copies 60 pages in 4 minutes.
To find X's rate in pages per minute, we divide the number of pages by the time taken.
Rate of X = 
Rate of X = 
Rate of X =  pages/minute.

So, X can copy 15 pages every minute.

Calculating the Combined Copying Rate of X and Y

Next, we look at the combined performance of X and Y.

X and Y together can copy 750 pages in 30 minutes.
To find their combined rate, we divide the total pages copied by the time taken.
Combined Rate (X + Y) = 
Combined Rate (X + Y) = 
Combined Rate (X + Y) =  pages/minute.

This means that working together, X and Y can copy 25 pages every minute.

Determining Y's Individual Copying Rate

​Time Taken
Number of Pages

​4 minutes
60 pages

15

​Time Taken
Total Pages Combined

​30 minutes
750 pages

25
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Now, we can find out how fast Y copies pages on their own.

We know the combined rate and X's individual rate.
Combined Rate = Rate of X + Rate of Y

 pages/minute =  pages/minute + Rate of Y
To find Y's rate, we subtract X's rate from the combined rate.
Rate of Y = Combined Rate - Rate of X
Rate of Y = 
Rate of Y =  pages/minute.

Therefore, Y can copy pages at a rate of 10 pages per minute.

Calculating the Time for Y to Copy 100 Pages

Finally, we need to find out how many minutes it will take Y to copy 100 pages.

We use the formula: Time = 
Time for Y = 
Time for Y =  minutes.

It will take Y 10 minutes to copy 100 pages.

Final Answer

Based on the calculations, Y can copy 100 pages in 10 minutes. This corresponds to option C.

72. Answer: c

Explanation:

National Green Tribunal Classification

The question asks to classify the National Green Tribunal (NGT) based on the given options. The National
Green Tribunal is a key institution established in India to handle environmental protection and conservation
matters effectively and expeditiously.

Understanding the National Green Tribunal (NGT)

The NGT was established by the National Green Tribunal Act, 2010. Its primary purpose is to provide a
specialized body for effective and expeditious disposal of cases related to environmental protection,
conservation of forests, and other natural resources. It possesses the powers of a civil court and functions
with judicial discipline.

Analysis of Options

Let's analyze each option in the context of the NGT's nature and functions:

25 15

25 pages/minute − 15 pages/minute

10

Rate
Number of Pages

​10 pages/minute
100 pages

10
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A. Fast Track Court: The NGT is mandated to dispose of cases related to environmental issues quickly
and efficiently. This aligns with the concept of "fast track" mechanisms designed to expedite judicial
processes, especially in specialized areas like environmental law. Given its focus on speedy resolution,
this description is highly relevant.
B. Non-Gazetted Organization: The NGT is a statutory body established by an Act of Parliament. While its
staff composition might include various ranks, defining it solely as a "Non-Gazetted Organization" does
not capture its primary judicial and statutory nature. It's much more than just an organization defined
by the status of its employees.
C. Central Government Department: The NGT is an independent statutory body. While it was established
by central legislation and deals with environmental matters often involving government policies, it is not
structured as a typical department within the central government's administrative hierarchy. It
functions with a degree of judicial independence.
D. Private Company: The NGT is a public, statutory body created by law to adjudicate environmental
disputes. It is fundamentally different from a private company, which is a commercial entity operating
for profit or specific private objectives.

Conclusion on NGT's Role

Considering the NGT's objective of providing speedy environmental justice and its quasi-judicial functioning,
classifying it as akin to a Fast Track Court best describes its operational characteristic among the choices
provided. It acts as a specialized judicial mechanism for environmental matters, ensuring faster adjudication
compared to traditional court systems.

73. Answer: d

Explanation:

Deccan Education Society: Founding Figures in Pune

The Deccan Education Society (DES) is a significant institution established in Pune in the year 1884. Its primary
goal was to foster and improve the quality of education available in India, particularly focusing on higher
education and cultivating nationalistic thought among students.

The establishment of the DES marked a critical step in the development of educational institutions managed
by Indians, aiming to provide accessible and quality learning opportunities.

Identifying the Founders of the Deccan Education Society

The founding of the Deccan Education Society involved the collaborative efforts of several prominent
nationalist leaders and intellectuals of the time. Understanding who founded this society requires looking at
the key individuals involved in its inception in 1884.

Historical accounts and records indicate that the society was founded by a group of individuals committed
to the cause of education. Among the most prominent figures who spearheaded this initiative were:
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Gopal Ganesh Agarkar: A highly respected social reformer, journalist, and educator. He played a vital
role in the initial setup and served as the first principal of Fergusson College, a constituent institution of
the DES.
Bal Gangadhar Tilak: A towering figure in the Indian independence movement, Tilak was deeply invested
in the mission of the DES, believing that education was crucial for national awakening and progress.

The combination of Bal Gangadhar Tilak and Gopal Ganesh Agarkar is widely recognized as the core
founding duo responsible for establishing the Deccan Education Society in Pune in 1884. Their vision and
dedication laid the foundation for one of India's leading educational organizations.

74. Answer: d

Explanation:

Identifying Basic Galaxy Types

Galaxies, vast collections of stars, gas, dust, and dark matter, are often categorized based on their visual
appearance or morphology. Understanding these classifications helps astronomers study their formation
and evolution.

Common Galaxy Classifications

Astronomers typically classify galaxies into a few fundamental types:

Spiral Galaxies: These are characterized by a flattened disk shape with prominent spiral arms winding
out from a central bulge. Our own Milky Way galaxy is an example of a spiral galaxy.
Elliptical Galaxies: These galaxies have a smooth, featureless, oval or ellipsoidal shape. They contain
older stars and have very little gas or dust, meaning little new star formation occurs within them.
Irregular Galaxies: As the name suggests, these galaxies do not have a distinct, regular shape like
spirals or ellipticals. They often have a chaotic appearance and are typically rich in gas and dust, often
showing active star formation.

Why 'Regulars' is Not a Basic Type

The term 'Regulars' is not recognized as a basic morphological classification for galaxies in standard
astronomical systems, such as the Hubble sequence. The primary categories are Spirals, Ellipticals, and
Irregulars. While galaxies can have various features, 'Regular' isn't a specific structural type itself. Therefore,
when asked for a type that is NOT basic, 'Regulars' fits this description.

Based on the common classifications, 'Regulars' is the option that does not represent one of the fundamental
types of galaxies.

75. Answer: d
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Explanation:

Analyzing Logical Reasoning: Global Warming Effects

This solution provides a step-by-step breakdown to determine which conclusions logically follow from the
given statements about global warming.

Evaluating the Statements

Statement 1: Establishes that global warming leads to an increase in temperature.
Statement 2: States that melting glaciers cause water-level rise, which in turn affects coastal areas.

Assessing the Conclusions

We need to check if the conclusions are direct or indirect logical consequences of the statements provided.

Conclusion I: "The only effect of global warming is the melting of glaciers."

Statement 1 clearly mentions that global warming causes an increase in temperature. This is already
one effect.
Statement 2 discusses the impact of melting glaciers, but it does not state that this is the *only*
consequence of global warming.
The word "only" makes this conclusion too restrictive. The statements do not provide information to
support that melting glaciers are the sole effect.
Therefore, Conclusion I does not logically follow from the given statements.

Conclusion II: "Global warming will affect people living in coastal areas."

Statement 1 links global warming to increased temperatures.
Statement 2 establishes a chain: Melting glaciers lead to water-level rise, which affects coastal areas.
While not explicitly stated in the text, it is commonly understood and implied in such reasoning
problems that global warming contributes to phenomena like melting glaciers.
Assuming this implied connection (i.e., global warming causes melting glaciers), then the effects
mentioned in Statement 2 (water-level rise affecting coastal areas) are consequences stemming from
global warming.
Therefore, Conclusion II logically follows from the statements, considering the implied link.

Final Decision

Based on the analysis:

Conclusion I does not follow because the statements do not claim melting glaciers are the *only* effect.
Conclusion II follows because the effects described (affecting coastal areas via melting glaciers and
sea-level rise) are logical consequences linked to global warming.

The correct option is the one stating that only Conclusion II follows.

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


76. Answer: c

Explanation:

Vijayanagara Empire Capital Significance

The Vijayanagara Empire was a powerful South Indian empire that flourished from the 14th to the 17th
century. Its historical significance is immense, particularly concerning its capital city, which was a center of
art, culture, and administration. Understanding the location of this capital is key to answering questions
about the empire's geography and history.

Hampi: The Historic Vijayanagara Capital

The question asks to identify the present-day location that served as the capital of the Vijayanagara Empire.
The historical capital city of the Vijayanagara Empire was known as Vijayanagara. The extensive ruins of this
magnificent capital city are located in the present-day state of Karnataka, India, near the modern village of
**Hampi**. Hampi is renowned for its stunning landscape featuring the ruins of temples, palaces, and other
structures amidst a rocky terrain. It is recognized as a UNESCO World Heritage Site, preserving the grandeur
of the empire. Therefore, present-day **Hampi** is the correct answer, as it marks the site of the
Vijayanagara Empire's capital.

Comparing Other Historical Sites

Let's look at the other options provided to understand why they are not the correct answer:

Mysore: While Mysore was an important city and later became the capital of the Wodeyar Kingdom, it
was not the capital of the Vijayanagara Empire during its peak.
Belur: Belur is famous for the Chennakeshava Temple and was a significant site during the Hoysala
Empire, which preceded the Vijayanagara Empire in the region. It was not the capital of Vijayanagara.
Srirangapattanam: Srirangapattanam (Srirangapatna) was historically significant, particularly as the
capital of Tipu Sultan and later associated with the Mysore Kingdom. However, it did not serve as the
capital for the Vijayanagara Empire.

Final Confirmation

Based on historical records and archaeological evidence, the city ruins found at present-day **Hampi**
represent the former capital of the Vijayanagara Empire. Option A correctly identifies Hampi.

77. Answer: a

Explanation:

CEC Meaning Explained
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Understanding abbreviations used in official and political contexts is important. The question asks for the
correct meaning of the abbreviation CEC.

CEC Abbreviation Analysis

The abbreviation CEC commonly refers to a specific high-ranking official involved in the election process.
Let's look at the options provided to find the correct meaning.

CEC Option A: Chief Election Controller

The title "Chief Election Controller" is not the standard or officially recognized meaning for CEC in electoral
systems. While it relates to election oversight, it is not the correct designation.

CEC Option B: Central Election Commission

While many countries have an "Election Commission" (e.g., the Election Commission of India, often
abbreviated as ECI), the abbreviation CEC typically denotes the head of this commission, not the
commission body itself. Therefore, "Central Election Commission" is not the correct meaning of CEC.

CEC Option C: Chief Election Commissioner

CEC stands for Chief Election Commissioner. This is the highest-ranking official responsible for managing
and supervising elections within a country's electoral body. The Chief Election Commissioner leads the
commission and ensures elections are conducted fairly and impartially.

CEC Option D: Common Election Code

"Common Election Code" refers to a set of rules or laws governing elections. This is fundamentally different
from a title or designation of a person. Hence, this option is incorrect for the abbreviation CEC.

CEC Meaning Conclusion

Based on the analysis, the correct and widely accepted meaning of the abbreviation CEC is Chief Election

Commissioner.

78. Answer: a

Explanation:

This question asks to identify the primary material used for crafting multi-use plastic water bottles from the
given options. Understanding the properties of different plastics is key to determining their suitability for
specific applications like reusable bottles.

Understanding Plastic Materials for Water Bottles
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Plastic water bottles, especially those designed for multiple uses, need to be durable, safe for contact with
water, lightweight, and often flexible or impact-resistant. Different types of plastics have distinct chemical
structures and properties that dictate their uses.

Analyzing the Options for Multi-use Bottles

Let's examine each option provided:

A. Bakelite: Bakelite is a rigid, thermosetting plastic known for its electrical insulating properties and heat
resistance. It becomes permanently hard after curing and cannot be reshaped. Due to its brittleness
and inability to be easily molded into flexible bottle shapes, Bakelite is not suitable for making typical
multi-use plastic water bottles.
B. Polystyrene: Polystyrene is a versatile plastic, often used for disposable items like foam cups
(Styrofoam), disposable cutlery, and CD cases. While it can be rigid or foamed, it tends to be brittle and
can degrade when exposed to certain oils or solvents. It's not the preferred material for durable,
reusable water bottles that need impact resistance and flexibility.
C. Polyethylene: Polyethylene (PE) is a widely used thermoplastic polymer. It exists in various forms, such
as High-Density Polyethylene (HDPE) and Low-Density Polyethylene (LDPE). HDPE is known for its strength
and rigidity, used in containers like milk jugs and detergent bottles. LDPE is more flexible, used in films
and coatings. Certain types of polyethylene, or related polymers like Polypropylene (PP), are commonly
used for manufacturing reusable food and drink containers, including some types of reusable water
bottles, due to their durability, chemical resistance, and safety profile.
D. Silicon: Silicon is an element, not a plastic polymer in the conventional sense. While silicones
(polymers containing silicon) are used in various applications like sealants, cookware, and medical
devices due to their heat resistance and flexibility, they are not the standard material for typical multi-

use plastic water bottles. Water bottles are generally made from carbon-based polymer plastics.

Conclusion on Bottle Material

Based on the analysis of the properties and common applications of the listed materials, Polyethylene

stands out as the most appropriate choice for multi-use plastic water bottles among the options provided. It
represents a class of plastics that can be engineered for the required durability and safety for reusable
containers.

79. Answer: b

Explanation:

Decoding the Coding Pattern: ROCKET to CEROKT

This problem involves a specific type of word transformation or coding. We need to figure out the pattern
used to change the word 'ROCKET' into 'CEROKT' and then apply the same pattern to the word 'HURDLE' to find
its coded form.
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Analyzing the Transformation Pattern

Let's examine the relationship between the original word 'ROCKET' and its coded form 'CEROKT'. We can look
at the positions of the letters:

Original Word: R O C K E T

Positions: 1 2 3 4 5 6

Coded Word: C E R O K T

Positions: 1 2 3 4 5 6

By comparing the letters and their new positions, we can identify the coding rule. Let's track where each
original letter moves:

The 1st letter (R) moves to the 3rd position.
The 2nd letter (O) moves to the 4th position.
The 3rd letter (C) moves to the 1st position.
The 4th letter (K) moves to the 5th position.
The 5th letter (E) moves to the 2nd position.
The 6th letter (T) stays in the 6th position.

So, the positional mapping rule is: 1 2 3 4 5 6 becomes 3 5 1 2 4 6.

Applying the Pattern to 'HURDLE'

Now, we apply this identified pattern (3 5 1 2 4 6) to the word 'HURDLE'.

Original Word: H U R D L E

Positions: 1 2 3 4 5 6

Using the rule (3 5 1 2 4 6):

The 1st position of the coded word takes the 3rd letter of 'HURDLE', which is 'R'.
The 2nd position takes the 5th letter, which is 'L'.
The 3rd position takes the 1st letter, which is 'H'.
The 4th position takes the 2nd letter, which is 'U'.
The 5th position takes the 4th letter, which is 'D'.
The 6th position takes the 6th letter, which is 'E'.

Putting these letters together in the new order, we get: R L H U D E.

Comparing with Options

Let's compare our result 'RLHUDE' with the given options:

A. RLHUED
B. RLHDUE
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C. RLUHED
D. RLHUDE

Our calculated coded word 'RLHUDE' perfectly matches option D.

Conclusion

The coding pattern identified transforms 'ROCKET' to 'CEROKT' by rearranging the letters based on their
original positions (1 2 3 4 5 6 -> 3 5 1 2 4 6). Applying this same logic to 'HURDLE' results in 'RLHUDE', which
corresponds to option D.

80. Answer: b

Explanation:

Understanding Water as a Universal Solvent: Analyzing Assertion and
Reason

This question explores the properties of water, specifically its role as a solvent. We need to evaluate the given
Assertion (A) and Reason (R) about why water is termed a 'universal solvent'.

Analyzing the Assertion: Water is a Universal Solvent

The Assertion states that 'Water is a universal solvent'.

The term 'universal solvent' is commonly used to describe water because it has the ability to dissolve a
vast number of different substances, more than any other liquid.
While no single solvent can dissolve absolutely everything, water's exceptional dissolving power makes
this description fitting in many contexts, especially in chemistry and biology.
It readily dissolves ionic compounds (like salt) and polar covalent compounds (like sugars and
alcohols).

Therefore, the statement that water is a universal solvent is generally considered correct in common
scientific understanding.

Analyzing the Reason: Water's Dissolving Capacity

The Reason provided is that 'Water can dissolve more substances than any other'.

This statement highlights the extensive dissolving capability of water.
Water's effectiveness as a solvent comes from its unique molecular structure. It is a polar molecule,
meaning it has a slight positive charge on the hydrogen side and a slight negative charge on the
oxygen side.
This polarity allows water molecules to surround and stabilize charged particles (ions) and other polar
molecules. This process is called solvation.
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Additionally, water's ability to form hydrogen bonds with many substances contributes significantly to
its solvent capabilities.
Compared to many other common liquids, water dissolves a remarkably wide variety of inorganic and
organic substances, making it highly effective.

The reason accurately points to the broad range of substances water can dissolve, which is the primary
basis for calling it a universal solvent.

Evaluating the Relationship Between Assertion and Reason

We need to determine if the Reason correctly explains the Assertion.

The Assertion claims water is a universal solvent.
The Reason explains *why* it holds this title – because of its ability to dissolve a wide array of
substances.
The exceptional dissolving power described in the Reason is the direct cause or explanation for water
being called a universal solvent (the Assertion).

Therefore, both statements are correct, and the Reason provides a valid explanation for the Assertion.

Conclusion

Based on the analysis:

Assertion (A) is correct: Water is widely recognized as a universal solvent due to its extensive dissolving
capabilities.
Reason (R) is correct: Water's ability to dissolve a large variety and quantity of substances is indeed
exceptional compared to other liquids.
R is a proper explanation of A: The reason directly underlies why water earns the title of universal
solvent.

This aligns with the option stating that both Assertion and Reason are correct, and Reason is the proper
explanation for Assertion.

81. Answer: a

Explanation:

Understanding Earth Orbit and Space Probes: Mir vs. Voyager 1

This question asks us to identify which of the listed options represents something that did not function as a
space station orbiting Earth. We need to examine the nature and mission of each item provided: Mir, Salyut 7,
Skylab, and Voyager 1.

Analysis of Options
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Mir: Mir was the first modular space station launched by the Soviet Union (later Russia). It was launched
into low Earth orbit in 1986 and operated until 2001. Mir served as a vital outpost for humans in space,
conducting numerous scientific experiments. Therefore, Mir did orbit Earth as a space station.
Salyut 7: Salyut 7 was a space station in low Earth orbit launched by the Soviet Union in 1982. It was the
last of the original Salyut space stations and hosted crews for extended periods, contributing
significantly to space science. Thus, Salyut 7 did orbit Earth as a space station.
Skylab: Skylab was the first space station launched by the United States. It was launched in 1973 and
remained in orbit until 1979. Skylab served as a laboratory where astronauts conducted scientific
experiments, including solar observations and medical studies. Hence, Skylab did orbit Earth as a space
station.
Voyager 1: Voyager 1 is an uncrewed space probe launched by NASA in 1977. Its mission was to study the
outer planets of our solar system (Jupiter and Saturn) and eventually explore the region beyond the
solar system. Unlike Mir, Salyut 7, and Skylab, Voyager 1 was a probe, not a space station. It traveled
through space, eventually leaving Earth's orbit and the solar system, but it was never designed to orbit
Earth as a habitable station.

Identifying the Correct Option

Based on the analysis, Mir, Salyut 7, and Skylab were all space stations designed for and operational in Earth
orbit. Voyager 1, conversely, is a space probe whose mission involved interplanetary and interstellar travel, not
serving as an Earth-orbiting station.

Therefore, the option that represents something which did not orbit Earth as a space station is Voyager 1.

Conclusion

The question implies identifying the entity that does not fit the description of an Earth-orbiting space station
among the choices. Voyager 1 is distinctly different from the others as it is a space probe, not a space station.

82. Answer: c

Explanation:

Age Ratio Problem: Finding Mayank's Present Age

This solution explains how to find Mayank's current age based on the information provided about his age
relative to his father's age at different times.

Understanding the Age Relationships

We are given two key pieces of information relating Mayank's age and his father's age:

In the future (after five years), the ratio of Mayank's age to his father's age will be .
In the past (five years ago), the ratio of their ages was .

3 : 5

2 : 5
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Our goal is to calculate Mayank's present age.

Formulating Equations for Mayank and Father's Age

Let's use variables to represent their current ages:

Let  be Mayank's present age.
Let  be the Father's present age.

Now, let's translate the conditions into mathematical equations:

Future Condition: After five years, Mayank's age will be  and his father's age will be . The ratio
is .

Cross-multiplying gives:

Rearranging this, we get our first equation:

Past Condition: Five years ago, Mayank's age was  and his father's age was . The ratio was 
.

Cross-multiplying gives:

Rearranging this, we get our second equation:

Step-by-Step Solution for Present Ages

We now have a system of two linear equations with two variables:

1. 
2. 

M

F

M + 5 F + 5

3 : 5

​ =
F + 5
M + 5

​

5
3

5(M + 5) = 3(F + 5)

5M + 25 = 3F + 15

5M − 3F = 15 − 25

5M − 3F = −10 (Equation 1)

M − 5 F − 5 2 :

5

​ =
F − 5
M − 5

​

5
2

5(M − 5) = 2(F − 5)

5M − 25 = 2F − 10

5M − 2F = 25 − 10

5M − 2F = 15 (Equation 2)

5M − 3F = −10

5M − 2F = 15
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We can solve this system using the elimination method. Let's subtract Equation 1 from Equation 2 to eliminate
:

So, the father's present age is 25 years.

Now, substitute the value of  (which is 25) back into either Equation 1 or Equation 2 to find . Let's use
Equation 2:

Therefore, Mayank's present age is 13 years.

Checking the Calculated Ages

Let's verify if these ages satisfy the conditions given in the problem:

Present Ages: Mayank = 13, Father = 25.
After 5 Years: Mayank will be  and Father will be . The ratio is . Simplifying this
fraction gives . This matches the first condition.
5 Years Ago: Mayank was  and Father was . The ratio is . Simplifying this fraction
gives . This matches the second condition.

Since both conditions are met, our calculated ages are correct.

Final Answer for Mayank's Age

The calculations confirm that Mayank's present age is 13 years.

83. Answer: b

Explanation:

M

(5M − 2F ) − (5M − 3F ) = 15 − (−10)

5M − 2F − 5M + 3F = 15 + 10

F = 25

F M

5M − 2F = 15

5M − 2(25) = 15

5M − 50 = 15

5M = 15 + 50

5M = 65

M = ​

5
65

M = 13

13 + 5 = 18 25 + 5 = 30 ​30
18

​ =30÷6
18÷6

​5
3

13 − 5 = 8 25 − 5 = 20 ​20
8

​ =20÷4
8÷4

​5
2
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Confirming the 88th Academy Award Best Film Winner

This explanation focuses on identifying the film that won the top prize, the Academy Award for Best Picture, at
the 88th Academy Awards ceremony.

Background on the 88th Academy Awards

The 88th Academy Awards ceremony honored films from 2015.
This event took place in February 2016.
The award for Best Picture is the most prestigious award presented at the Oscars.

Evaluating the Options for Best Film

The question presented four nominated films for the Best Picture award:

A. Brooklyn
B. Room
C. The Big Short
D. Spotlight

Spotlight's Victory for Best Picture

At the 88th Academy Awards, the award for Best Picture was presented to the film Spotlight.

Spotlight is critically acclaimed for its powerful portrayal of the investigative journalism team at The Boston
Globe. The film details their uncovering of a massive child abuse scandal within the local Catholic
Archdiocese. The direction and storytelling were highly praised, leading to its win.

The other nominees in the Best Picture category at the 88th Academy Awards included:

Brooklyn
Mad Max: Fury Road
The Martian
The Revenant
Room
Bridge of Spies
The Big Short

Based on the official results of the 88th Academy Awards, Spotlight was the winner in the Best Picture

category.

84. Answer: a

Explanation:

Decoding the Letter Coding Pattern

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


This problem asks us to find the numerical value for the word 'FACE' based on a specific coding language
rule derived from the examples 'ACE = 9' and 'AGE = 13'. We need to identify the pattern connecting the letters
to their numbers.

Analyzing Letter Positions

First, let's determine the position of each relevant letter in the English alphabet:

A is the 1st letter.
C is the 3rd letter.

E is the 5th letter.
F is the 6th letter.
G is the 7th letter.

Deriving the Coding Rule

We are given that 'ACE' equals 9. Let's test the hypothesis that the value is the sum of the alphabetical
positions of the letters:

For 'ACE':

A = 1
C = 3
E = 5

The sum is calculated as:

Sum = .

This matches the given value for 'ACE'.

Now, let's verify this rule with the second example, 'AGE = 13':

For 'AGE':

A = 1
G = 7
E = 5

The sum is calculated as:

Sum = .

This also matches the given value for 'AGE'. The pattern is confirmed: the value of a word is the sum of the
alphabetical positions of its letters.

Calculating the Value for 'FACE'

Using the confirmed pattern, we can now calculate the value for 'FACE':

1 + 3 + 5 = 9

1 + 7 + 5 = 13
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For 'FACE':

F = 6
A = 1
C = 3
E = 5

The sum is calculated as:

Value of FACE = .

Matching with Options

The calculated value for 'FACE' is 15. We need to find the option that matches this value.

The options are:

Option Letter Value

A 17

B 14

C 15

D 18

Our result, 15, corresponds to Option C.

Final Answer Summary

The coding rule involves summing the alphabetical positions of the letters. Applying this rule, we found that
FACE = 15. Therefore, the correct option is C.

85. Answer: b

Explanation:

Understanding the Age Ratio Problem

This problem involves finding the difference between the present ages of two individuals, X and Y, based on
their current age ratio and the ratio after a specified number of years.

Key Information Extraction:

The current age ratio of X to Y is 2 : 1.

6 + 1 + 3 + 5 = 15
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After 14 years, their age ratio becomes 29 : 18.
The goal is to find the difference between their present ages.

Setting Up the Algebraic Representation

Let's represent the present ages of X and Y using a common multiplier, say ' '.

Present age of X =  years
Present age of Y =  years

The difference in their present ages is  years.

Calculating Ages After 14 Years

According to the problem, we need to consider their ages after 14 years have passed.

Age of X after 14 years =  years
Age of Y after 14 years =  years

Formulating the Equation Based on Future Ratio

The problem states that the ratio of their ages after 14 years will be 29 : 18. We can set up an equation using
this information:

Substituting the expressions for their future ages:

Solving the Equation for the Multiplier 'k'

To find the value of ' ', we cross-multiply:

Distribute the constants on both sides:

Now, group the terms involving ' ' on one side and the constant terms on the other:

Isolate ' ' by dividing both sides by 7:

k

2k

k

2k − k = k

(2k + 14)

(k + 14)

​ =
Age of Y after 14 years
Age of X after 14 years

​

18
29

​ =
k + 14
2k + 14

​

18
29

k

18 × (2k + 14) = 29 × (k + 14)

(18 × 2k) + (18 × 14) = (29 × k) + (29 × 14)

36k + 252 = 29k + 406

k

36k − 29k = 406 − 252

7k = 154

k
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Determining the Difference in Present Ages

We established earlier that the difference between the present ages of X and Y is ' '.

Difference = Present age of X - Present age of Y = 

Since we found , the difference between their present ages is 22 years.

Verification (Optional):

Let's check the ages:

Present age of X =  years
Present age of Y =  years
Difference =  years
Age of X after 14 years =  years
Age of Y after 14 years =  years
Ratio after 14 years = 

Simplify the ratio  by dividing both numerator and denominator by their greatest common divisor, which is
2:

This matches the ratio given in the problem (29 : 18), confirming our calculations.

Final Answer Selection

The difference between the present ages of X and Y is 22 years. This corresponds to option A.

86. Answer: d

Explanation:

Calculating Average Speed for the Journey

This question asks us to find the approximate average speed for a complete journey made in two parts,
each with a different distance and speed. To find the average speed, we need the total distance covered
and the total time taken for the entire journey.

Formula for Average Speed

k = ​

7
154

k = 22

k

2k − k = k

k = 22

2k = 2 × 22 = 44

k = 22

44 − 22 = 22

44 + 14 = 58

22 + 14 = 36

​36
58

​36
58

​ =
36 ÷ 2
58 ÷ 2

​

18
29

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


The fundamental formula for average speed is:

Average Speed = Total Distance / Total Time

We are given the distances and speeds for two parts of the journey. We need to calculate the time taken for
each part first.

Step 1: Calculate Time for Each Part of the Journey

We use the formula: Time = Distance / Speed.

For the first part of the journey:

Distance ( ) = 176 kilometers
Speed ( ) = 16 kilometers/hour
Time taken ( ) = 
Calculation:  hours

For the second part of the journey:

Distance ( ) = 64 kilometers
Speed ( ) = 32 kilometers/hour
Time taken ( ) = 
Calculation:  hours

Step 2: Calculate the Total Distance

The total distance is the sum of the distances covered in both parts.

Total Distance ( ) = 

Calculation:  kilometers

Step 3: Calculate the Total Time

The total time is the sum of the times taken for both parts.

Total Time ( ) = 

Calculation:  hours

Step 4: Calculate the Average Speed

Now we can use the total distance and total time to find the average speed.

Average Speed = 

Calculation: Average Speed  kilometers/hour

Conclusion: Approximate Average Speed

The question asks for the approximate average speed. Rounding 18.4615... km/h to one decimal place gives
18.5 km/h.

d ​1

s ​1

t ​1 ​ =
s ​1

d ​1
​16 km/h

176 km

t ​ =1 11

d ​2

s ​2

t ​2 ​
=

s ​2

d ​2
​32 km/h

64 km

t ​ =2 2

D d ​ +1 d ​ =2 176 km + 64 km

D = 240

T t ​ +1 t ​ =2 11 hours + 2 hours

T = 13

​ =Total Time
Total Distance

​13 hours
240 km

≈ 18.4615...
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Comparing this value with the given options:

A. 13 Km/h
B. 27 Km/h
C. 18.5 Km/h
D. 21 Km/h

The calculated approximate average speed of 18.5 km/h matches option C.

87. Answer: b

Explanation:

Calculating Metro Train Stoppage Time

This explanation details the calculation to find the duration of metro train stops within an hour, using the
provided speeds.

Understanding the Speeds

The question provides two speeds for the metro train:

Speed without stoppage: This is the train's running speed when it is in motion, given as 60 km/hr.
Average speed including stoppage: This is the overall average speed calculated over a period,
considering both travel time and time spent stopped at stations, given as 48 km/hr.

Our goal is to find out how many minutes the train is stopped in each hour.

Step-by-Step Calculation of Stoppage Time

We can determine the stoppage time by comparing the distance covered in an hour under both scenarios.

1. Distance Covered in 1 Hour (No Stops):

Calculate the distance the train would cover in exactly one hour if it didn't stop at all. We use the
formula: Distance = Speed × Time.

So, if the train never stopped, it would travel 60 kilometers in one hour.

2. Distance Covered in 1 Hour (With Stops):

The average speed including stops is 48 km/hr. This means that over a 1-hour period, the train covers a
total distance of 48 kilometers, accounting for both running time and stopping time within that hour.

Distance ​ =no stop 60 km/hr × 1 hr = 60 km

Distance ​ =with stop 48 km/hr × 1 hr = 48 km
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3. Calculating the Difference in Distance:

The difference between these two distances (60 km and 48 km) represents how much distance was
'lost' or not covered due to the train stopping during that hour.

4. Calculating Stoppage Time:

This 12 km represents the distance the train *would have* covered if it hadn't stopped. To find the time
spent stopping, we calculate how long it takes to cover these 12 km at the train's normal running speed
(60 km/hr).

5. Converting Time to Minutes:

The question asks for the time in minutes. We convert the stoppage time from hours to minutes.

Final Answer Explanation

The calculation shows that the metro train stops for 12 minutes every hour. This means within any 60-minute
period, the train travels for 48 minutes (covering 48 km at 60 km/hr) and stops for 12 minutes.

Matching Calculation to Options

The calculated stoppage time is 12 minutes per hour. Comparing this to the options provided:

A. 9 minutes
B. 8 minutes
C. 12 minutes
D. 14 minutes

Our calculated result of 12 minutes matches option C.

88. Answer: d

Explanation:

This problem involves calculating the required average selling price for remaining tractors to achieve a
specific overall profit percentage. Let's break down the costs and profits step-by-step.

Distance lost due to stops = Distance ​ −no stop Distance ​with stop

Distance lost due to stops = 60 km − 48 km = 12 km

Stoppage Time = ​

Speed without stoppage
Distance lost due to stops

Stoppage Time = ​ =
60 km/hr

12 km
​ hr

5
1

Stoppage Time in minutes = ​ hr ×
5
1

​ =
1 hr

60 minutes
12 minutes
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Calculating Total Investment (Cost Price)

First, we need to determine the total amount John invested in the tractors. This includes the initial purchase
price and the subsequent costs for maintenance and repair.

Cost of four tractors = Rs 2 lakh
Cost of maintenance and repair = Rs 3 lakh
Total Cost Price (CP) = Cost of tractors + Maintenance Cost
Total CP = Rs 2 lakh + Rs 3 lakh = Rs 5 lakh

Determining the Target Total Selling Price

John aims for a 40% total profit on his overall investment. We need to calculate the total selling price
required to achieve this profit margin.

Desired Profit Percentage = 40%
Profit Amount = Desired Profit Percentage  Total CP
Profit Amount = 40% of Rs 5 lakh = 
Target Total Selling Price (SP) = Total CP + Profit Amount
Target Total SP = Rs 5 lakh + Rs 2 lakh = Rs 7 lakh

Alternatively, the target total selling price can be calculated as:

Target Total SP = Total CP 

Target Total SP = Rs 5 lakh  = Rs 5 lakh  = Rs 7 lakh

Calculating Required Selling Price for Remaining Tractors

John has already sold one tractor and needs to determine the selling price for the remaining ones. Let's find
out how much money needs to be generated from the remaining 3 tractors.

Selling price of the first tractor = Rs 1 lakh
Required Selling Price from remaining 3 tractors = Target Total SP - Selling Price of the first tractor
Required SP (3 tractors) = Rs 7 lakh - Rs 1 lakh = Rs 6 lakh

Finding the Average Selling Price

To find the average selling price needed for the remaining 3 tractors, we divide the required selling price by
the number of remaining tractors.

Number of remaining tractors = 3
Average Selling Price = Required SP (3 tractors) / Number of remaining tractors
Average Selling Price = Rs 6 lakh / 3 = Rs 2 lakh

Conclusion

×

​ ×100
40 5 lakh = Rs 2 lakh

×(1 + Profit Percentage)

×(1 + 0.40) ×1.40
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To achieve an overall profit of 40%, John must ensure the average selling price of the remaining 3 tractors is
Rs 2 lakh.

Therefore, the correct option is the one that states Rs 2 lakh.

89. Answer: d

Explanation:

Detailed Calculation for TV Cost Price in Transaction

Understanding the Transaction Details

This problem involves a scenario where a person buys two television sets for a combined price and sells
them under different profit and loss conditions. The key information is:

The total cost price (CP) for two TVs is Rs. 47,908.
One TV is sold at a profit of 7%.
The second TV is sold at a loss of 11%.
The overall transaction resulted in neither profit nor loss. This means the total selling price (SP) is equal
to the total cost price (CP).

Our goal is to determine the individual cost price for each of the two TVs.

Summary of Transaction Data

Parameter Value

Total Cost Price (CP) Rs. 47,908

TV 1 Condition Sold at 7% Profit

TV 2 Condition Sold at 11% Loss

Overall Transaction Result No Profit, No Loss (0% profit/loss)

Applying the Alligation Method for Cost Price Ratio

When two items are bought and sold at different profit or loss percentages, and the overall profit or loss
percentage is known, we can find the ratio of their cost prices using the method of alligation.

In this case, the overall profit/loss is 0%. Let's represent the profit and loss percentages:

Profit on TV 1 = 
Loss on TV 2 = 

+7%

−11%
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Mean Profit/Loss (Overall) = 

The rule of alligation states that the ratio of the quantities (in this case, cost prices) is inversely related to the
difference of their individual profit/loss percentages from the mean profit/loss percentage.

Ratio of Cost Price of TV 1 (CP1) to Cost Price of TV 2 (CP2) is:

Substituting the values:

So, the ratio of the cost prices of the two TVs is .

Step-by-Step Calculation of Individual Cost Prices

We know the ratio , and the total cost price is Rs. 47,908.

First, find the sum of the ratio parts:

Now, calculate the cost price for each TV using this ratio and the total cost price.

Cost Price of TV 1 ( ):

Cost Price of TV 2 ( ):

0%

​ =
CP ​2

CP ​1
​

Profit/Loss of Item 1 − Mean Profit/Loss
Mean Profit/Loss − (Profit/Loss of Item 2)

​ =
CP ​2

CP ​1
​

7% − 0%
0% − (−11%)

​ =
CP ​2

CP ​1
​

7%
11%

​ =
CP ​2

CP ​1
​

7
11

11 : 7

CP ​ :1 CP ​ =2 11 : 7

Sum of ratio parts = 11 + 7 = 18

CP ​1

CP ​ =1 ​ ×(
18
11

) Total CP

CP ​ =1 ​ ×
18
11

47908

CP ​ =1 ​

18
526988

CP ​ ≈1 29277.11

CP ​2

CP ​ =2 ​ ×(
18
7

) Total CP

CP ​ =2 ​ ×
18
7

47908

CP ​ =2 ​

18
335356

CP ​ ≈2 18630.89
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Therefore, the calculated cost prices for the two TVs are approximately Rs. 29,277.11 and Rs. 18,630.89.

Comparing Calculated Prices with Options

Let's compare our calculated cost prices with the given options:

Option A: ₹ 18,821, ₹ 29,187
Option B: ₹ 18,630.88, ₹ 29,277.11
Option C: ₹ 18,821, ₹ 29,887
Option D: ₹ 18,781, ₹ 29,837

Our calculated values (₹ 18,630.89 and ₹ 29,277.11) closely match the values presented in Option B (₹
18,630.88 and ₹ 29,277.11). The slight difference is due to rounding in the option values.

Let's quickly check the sum for Option B: , which is extremely close to the total
cost price of Rs. 47,908.

Conclusion on TV Cost Prices

Based on the calculations using the alligation method and comparing the results with the provided options,
the cost prices of the two TVs are Rs. 18,630.88 and Rs. 29,277.11.

90. Answer: a

Explanation:

Analyzing the Hands-Gloves :: Feet Analogy

This question presents an analogy, requiring us to identify a relationship between the first pair of words
(Hands : Gloves) and apply it to find the missing word for the second pair (Feet : ______).

Understanding the Pair: Hands and Gloves

First, let's determine the relationship between "Hands" and "Gloves":

Hands are extremities of the body used for grasping and manipulation.
Gloves are garments designed to be worn on the hands.
Gloves provide protection, warmth, or grip for the hands.

So, the core relationship is: An item worn on a specific body part for a functional purpose.

Applying the Relationship to Feet

Next, we apply this same relationship to "Feet":

Feet are the lower extremities of the body, used for standing and walking.

18630.88 + 29277.11 = 47907.99
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We need to find an item that is typically worn on the feet, serving a similar function (protection, warmth,
comfort) as gloves do for hands.

Evaluating the Given Options

Let's analyze each option to see which one fits the relationship:

A. Shorts: Shorts are clothing worn on the lower body, covering the area from the waist down to the
upper thighs. They are not worn on the feet. This option does not match the relationship.
B. Pants: Similar to shorts, pants are worn on the legs and waist. They do not cover or protect the feet
specifically. This option does not match the relationship.
C. Caps: Caps are headwear, worn on the head. This is completely unrelated to the feet and the
established relationship.
D. Socks: Socks are garments made of soft material worn on the feet, usually inside shoes. They provide
comfort, absorb moisture, offer warmth, and protect the feet, mirroring the function of gloves for hands.
This option fits the relationship perfectly.

Conclusion

The relationship identified is that gloves are worn on hands. The item that is worn on feet, analogous to
gloves worn on hands, is socks. Therefore, the correct answer completes the analogy as: Hands : Gloves ::
Feet : Socks.

The correct option is D.

91. Answer: b

Explanation:

Finding the Largest Number with Equal Remainders

The problem requires us to identify the largest number that yields the same remainder when dividing 270,
675, and 1215. Let this number be 'x' and the common remainder be 'r'.

Understanding the Concept of Equal Remainders

If a number 'x' divides a set of numbers (say ) and leaves the same remainder 'r' in each case, it
implies that the difference between any pair of these numbers ( , , etc.) will be perfectly divisible
by 'x'.

In this specific problem:

n ​,n ​,n ​, ...1 2 3

n ​ −2 n ​1 n ​ −3 n ​2

270 = q ​ ×1 x + r

675 = q ​ ×2 x + r

1215 = q ​ ×3 x + r
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Subtracting these equations pairwise removes the remainder 'r':

This means 'x' must be a common divisor of the differences calculated. To find the largest such number 'x', we
need to find the Highest Common Factor (HCF), also known as the Greatest Common Divisor (GCD), of these
differences.

Step-by-Step Calculation

1. Calculate the Differences Between the Numbers:

First difference: 
Second difference: 
Third difference: 

The task now reduces to finding the HCF of 405, 540, and 945.

2. Find the HCF of 405, 540, and 945:

We can determine the HCF using the prime factorization method.

Prime factorization of 405: 
Prime factorization of 540: 
Prime factorization of 945: 

To find the HCF, we identify the common prime factors and take the lowest power of each:

Common prime factors are 3 and 5.
The lowest power of 3 present in all factorizations is .
The lowest power of 5 present in all factorizations is .

HCF = .

Verification

To ensure our calculation is correct, we can divide the original numbers by the HCF (135) and check if the
remainder is the same:

 R  (since )
 R  (since )
 R  (since )

The remainder is 0 in all three divisions, confirming that 135 is the number we are looking for.

Final Answer Selection

675 − 270 = (q ​ −2 q ​) ×1 x

1215 − 675 = (q ​ −3 q ​) ×2 x

1215 − 270 = (q ​ −3 q ​) ×1 x

675 − 270 = 405

1215 − 675 = 540

1215 − 270 = 945

405 = 5 × 81 = 5 × 34

540 = 54 × 10 = (2 × 3 ) ×3 (2 × 5) = 2 ×2 3 ×3 5

945 = 5 × 189 = 5 × (3 ×3 7) = 3 ×3 5 × 7

33

51

3 ×3 5 =1 27 × 5 = 135

270 ÷ 135 = 2 0 270 = 2 × 135 + 0

675 ÷ 135 = 5 0 675 = 5 × 135 + 0

1215 ÷ 135 = 9 0 1215 = 9 × 135 + 0
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The largest number that satisfies the condition is 135. Comparing this result with the given options:

A. 45
B. 135
C. 270
D. 75

The calculated value, 135, matches option B.

92. Answer: b

Explanation:

Solving
for 

Given

Understanding
the Given
Equation and
Target
Expression

The problem
asks us to
determine the
value of the
expression

. We
are provided
with the
following
algebraic
equation:

Our task is to
use this
equation to
find the
numerical
value of 

. Both the
given
equation and
the
expression we
need to
evaluate
contain terms
related to 
and its
reciprocal (

Step-
by-
Step
Solution
to Find

1. Relating Expressions Using

Algebraic Identities: We need
to find a connection between
the given term  and
the target expression .
Let's consider the algebraic
identity . If
we try squaring the target
expression , we get

. This involves  and
. While related, this doesn't

directly use the given 
. A more effective

approach is to consider the
square of , as  and

 appear in the given
equation. Let's expand 
using the identity 

, with  and 
:

Simplify the middle term:
. The

expansion thus becomes:

Therefore,
the value
of 

 is 6.
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). This
structure
strongly
suggests
using
algebraic
identities,
particularly
those
involving
squares, to
link the given
information to
the desired
result.

2. Rearranging the Identity to

Match the Given Equation: We
can rearrange the expanded
identity 
to connect it with the given
equation. By adding  to both
sides, we get:

This equation now relates the
known quantity  to
the intermediate expression

.
3. Substituting the Given Value:

We are given that .
Substitute this value into the
rearranged equation from the
previous step:

4. Solving for : To find the
value of , isolate this
term by subtracting  from
both sides of the equation:

5. Finding the Value of :
Now, take the square root of
both sides. Remember that
taking the square root yields
both a positive and a negative
result:

1/x
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So,  could be either 3 or
-3.

6. Determining the Value of the

Target Expression :
Let's examine the target
expression . We can
factor out a 2 from this
expression:

To relate this back to ,
we rewrite  as . Factoring
out 2 requires careful
manipulation:

We can quickly verify this
factorization: 

. The
factorization is correct.

7. Calculating the Final Result:
Substitute the value(s) we
found for , which are 
, into the factored expression:

8. Matching the Result with the

Options: The calculated
possible values for the
expression  are 6 and
-6. The options provided are A.
6, B. 12, C. 32, D. 41. The value 6
is present as option A.

93. Answer: c
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Explanation:

Cloud Computing: Accessing Data from Offsite Centers

The question asks for the term that describes accessing data stored in locations away from our immediate
physical vicinity, utilizing the internet. This involves connecting to and using resources hosted in remote data
centers.

Understanding Cloud Computing

Cloud computing refers to the delivery of various computing services, including data storage, servers,
databases, software, and more, over the Internet (the "cloud"). These services are typically hosted in large,
offsite data centers managed by service providers.

Key Characteristics: Services are provided on-demand, often with pay-as-you-go pricing, and can be
scaled up or down as needed.
Relevance to Question: This model directly aligns with accessing data stored in offsite centers (the
provider's data centers) via the internet. Examples include using online storage services like Google
Drive or accessing web-based applications.

Analyzing Alternative Network Types

It's important to distinguish cloud computing from other network concepts:

Local Area Network (LAN)

Definition: A LAN connects computers and devices within a small, geographically limited area, such as
an office building, school campus, or home.
Why it's incorrect: Data access within a LAN is typically local, not primarily through offsite centers over
the public internet. It focuses on connecting devices within a single site.

Intranet

Definition: An intranet is a private network that uses Internet technology to share information, operating
systems, or sales systems within an organization. It is contained within an enterprise.
Why it's incorrect: While using internet protocols, an intranet is generally restricted to authorized users
within a specific organization and doesn't represent the public model of accessing offsite data over the
internet for general services.

Global Network

Definition: This is a very broad term referring to networks that span the entire globe. The Internet itself is
the largest example of a global network.
Why it's incorrect: While cloud computing operates using the Internet (a global network), the term
"Global network" itself doesn't specifically define the *service* or *method* of accessing offsite data.
Cloud computing is the specific service model that utilizes global networks for this purpose.
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Conclusion

Based on the definitions, Cloud Computing is the correct term for the practice of accessing data stored in
offsite centers over the internet. It enables flexible, scalable, and on-demand access to resources hosted
remotely.

94. Answer: d

Explanation:

Remainder Calculation for 15300 Divided by 16

This solution explains the process to determine the remainder when the number 15300 is divided by the
number 16. Understanding how to find a remainder is a fundamental skill in arithmetic.

Understanding Division and Remainders

When we divide one number (the dividend) by another number (the divisor), we get a quotient and a
remainder. The remainder is the amount left over after the division is completed. The remainder must always
be less than the divisor.

In this specific question:

The dividend is 15300.
The divisor is 16.

We are looking for an expression of the form:

where ' ' represents the quotient and ' ' represents the remainder, with the condition that .

Step-by-Step Calculation for 15300 divided by 16

We can use the standard method of long division to find the remainder.

1. Divide the first few digits of the dividend (153) by the divisor (16):

How many times does 16 go into 153? We find that .

Subtract this from 153: .

2. Bring down the next digit:

Bring down the next digit from 15300, which is 0, making the number 90.

3. Divide the new number (90) by the divisor (16):

15300 = 16 × Q + R

Q R 0 ≤ R < 16

16 × 9 = 144

153 − 144 = 9
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How many times does 16 go into 90? We find that .

Subtract this from 90: .

4. Bring down the next digit:

Bring down the final digit from 15300, which is 0, making the number 100.

5. Divide the new number (100) by the divisor (16):

How many times does 16 go into 100? We find that .

Subtract this from 100: .

Since there are no more digits to bring down, the value 4 is the remainder.

The division process shows:

The quotient is 956 and the remainder is 4.

Verifying the Remainder using Modular Arithmetic

Modular arithmetic provides another way to find the remainder.

We need to compute .

Calculate : . So, .
Calculate : . Therefore, .

. Now calculate : . So, .
This means .
Calculate : . Therefore, .

. Now calculate : . So, .

Thus, the remainder when 15300 is divided by 16 is 4.

Conclusion on the Remainder

Through both long division and modular arithmetic, the calculation confirms that the remainder when 15300
is divided by 16 is 4.

95. Answer: b

Explanation:

Understanding Superstitious Beliefs in Games

16 × 5 = 80

90 − 80 = 10

16 × 6 = 96

100 − 96 = 4

15300 = 16 × 956 + 4

15300 (mod 16)

153 (mod 16) 153 = (16 × 9) + 9 153 ≡ 9 (mod 16)

1530 (mod 16) 1530 = 153 × 10 1530 ≡ 9 × 10 (mod 16)

9 × 10 = 90 90 (mod 16) 90 = (16 × 5) + 10 90 ≡ 10 (mod 16)

1530 ≡ 10 (mod 16)

15300 (mod 16) 15300 = 1530 × 10 15300 ≡ 10 × 10 (mod 16)

10 × 10 = 100 100 (mod 16) 100 = (16 × 6) + 4 100 ≡ 4 (mod 16)

15300 (mod 16) = 4
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This question asks us to identify which game's core concept is associated with superstitious beliefs.
Superstition involves believing that certain actions or events can influence future outcomes, often through
luck or fate, rather than through logical cause and effect. Let's analyze the provided game options to see
which one fits this description best.

Snake and Ladder: A Game Reflecting Superstitious Beliefs

The game of Snake and Ladder is widely recognized for its connection to concepts often intertwined with
superstition:

Gameplay Mechanics: Players move pieces along a path on a board, typically numbered 1 to 100.
Movement is determined by rolling a die, introducing a significant element of chance.
Ladders and Snakes Symbolism: Ladders represent progress, typically associated with virtues or good
fortune, allowing players to ascend quickly. Snakes represent setbacks, often linked to vices or bad luck,
causing players to slide down the board.
Historical Context: Originating in ancient India as 'Moksha Patam', the game was designed as an
allegorical tool to teach children about karma, destiny, and morality. The upward climb via ladders
symbolized reaching heaven or enlightenment through good deeds, while the snakes represented the
pitfalls of sin leading to lower realms. This symbolic representation strongly aligns with superstitious
beliefs about fate and the consequences of actions influencing one's journey.
Reliance on Chance: The heavy dependence on dice rolls makes the game unpredictable and fosters a
sense of luck or fate dictating the player's progress, a common theme in superstitious thinking.

Analyzing Other Game Concepts

The other game options are primarily based on different principles:

Chess: This is a game of strategy and tactics. Success relies entirely on a player's skill, foresight, and
ability to outwit their opponent. There is no element of luck or superstition involved in the core concept.
Checker: Also known as draughts, this game requires strategic thinking and planning. Players aim to
capture their opponent's pieces through calculated moves, making it skill-based rather than
superstition-based.
Solitaire: This is a single-player card game that typically tests a player's ability to arrange cards
according to specific rules and patterns. While some people might develop personal superstitions
around it, the game's fundamental concept is about skill and logic, not inherent superstition.

Conclusion: Linking Games to Superstitious Beliefs

Based on the analysis, Snake and Ladder stands out because its design and historical purpose are deeply
connected to ideas of fate, morality, and the influence of luck, which are central themes in superstitious

beliefs. The other games (Chess, Checker, Solitaire) are predominantly skill-based.

96. Answer: b

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


Explanation:

The correct answer is theMaldives.

The city of Male on 04 Sep 14, suffered a major drinking water crisis with a breakdown of its main RO

plant.

The city had to be sustained with over 100T of drinking water per day till the plant was re-
operationalised. Based on a request by the Govt of Maldives, the IAF responded with alacrity and
deployed three C-17 and three IL-76 aircraft to airlift packaged water from Delhi to Arakkonam,

and thereon to Male.

Between 05-07 Sep 14, IAF airlifted 374 Tonnes of drinking water to Male.

  Additional Information

 Male is the capital of Maldives.
Maldivian Rufiyaa is the currency of Maldives.

97. Answer: a

Explanation:

Calculating Total Profit or Loss Percentage on Pendrive Sales

This solution explains how to calculate the overall profit or loss percentage when two items, Pendrives in this
case, are sold under different profit and loss conditions.

Understanding the Problem

Ranjan sells two Pendrives. We need to find his combined profit or loss percentage based on the selling price
and the profit/loss percentage for each sale.

Pendrive 1: Selling Price (SP1) = Rs 910, Profit = 30%
Pendrive 2: Selling Price (SP2) = Rs 180, Loss = 10%

Finding the Cost Price (CP) for Each Pendrive

To find the total profit or loss, we first need to determine the cost price for each Pendrive.

Cost Price of Pendrive 1

When there is a profit, the Selling Price (SP) is calculated as:

SP = CP \times (1 + \text{Profit Percentage})

For Pendrive 1:

\text{Rs } 910 = \text{CP}1 \times (1 + \frac{30}{100})
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\text{Rs } 910 = \text{CP}1 \times (1 + 0.30)

\text{Rs } 910 = \text{CP}1 \times 1.30

Now, we solve for CP1:

\text{CP}1 = \frac{\text{Rs } 910}{1.30}

\text{CP}1 = \text{Rs } 700

Cost Price of Pendrive 2

When there is a loss, the Selling Price (SP) is calculated as:

SP = CP \times (1 - \text{Loss Percentage})

For Pendrive 2:

\text{Rs } 180 = \text{CP}2 \times (1 - \frac{10}{100})

\text{Rs } 180 = \text{CP}2 \times (1 - 0.10)

\text{Rs } 180 = \text{CP}2 \times 0.90

Now, we solve for CP2:

\text{CP}2 = \frac{\text{Rs } 180}{0.90}

\text{CP}2 = \text{Rs } 200

Calculating Total Cost Price and Total Selling Price

Next, we sum the cost prices and selling prices of both Pendrives.

Total Cost Price (Total CP)

\text{Total CP} = \text{CP}1 + \text{CP}2

\text{Total CP} = \text{Rs } 700 + \text{Rs } 200

\text{Total CP} = \text{Rs } 900

Total Selling Price (Total SP)

\text{Total SP} = \text{SP}1 + \text{SP}2

\text{Total SP} = \text{Rs } 910 + \text{Rs } 180

\text{Total SP} = \text{Rs } 1090

Determining Overall Profit or Loss
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We compare the Total SP with the Total CP to find the overall profit or loss.

Since Total SP (Rs 1090) is greater than Total CP (Rs 900), there is a profit.

\text{Profit Amount} = \text{Total SP} - \text{Total CP}

\text{Profit Amount} = \text{Rs } 1090 - \text{Rs } 900

\text{Profit Amount} = \text{Rs } 190

Calculating the Overall Profit Percentage

The formula for profit percentage is:

\text{Profit Percentage} = (\frac{\text{Profit Amount}}{\text{Total CP}}) \times 100

Substituting the values:

\text{Profit Percentage} = (\frac{\text{Rs } 190}{\text{Rs } 900}) \times 100

\text{Profit Percentage} = (\frac{19}{90}) \times 100

\text{Profit Percentage} = \frac{1900}{90}

\text{Profit Percentage} = \frac{190}{9}

\text{Profit Percentage} \approx 21.11\%

Summary of Calculations

Item Selling Price (SP) Cost Price (CP)

Pendrive 1 Rs 910 Rs 700

Pendrive 2 Rs 180 Rs 200

Total Rs 1090 Rs 900

Conclusion

Ranjan made a total profit of Rs 190 on a total cost of Rs 900. The overall profit percentage is approximately
21.11%.

Therefore, the correct option is C.

98. Answer: d

Explanation:
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Decoding the Letter Pattern: SQUARE to RPTZQD

This question is about a letter coding problem where we need to figure out the rule used to change SQUARE

into RPTZQD . Once we find the rule, we apply it to the word RECTANGLE  to find its corresponding code
among the options.

Analyzing the SQUARE to RPTZQD Transformation

First, let's find the relationship between the letters of SQUARE  and RPTZQD . We can look at the position of
each letter in the English alphabet (A=1, B=2, ..., Z=26).

Here's how each letter maps:

S maps to R
Q maps to P
U maps to T
A maps to Z
R maps to Q
E maps to D

Now, let's look at the shift in alphabet positions:

S is the 19th letter, and R is the 18th. The shift is .
Q (17th) to P (16th). The shift is .
U (21st) to T (20th). The shift is .
A (1st) to Z (26th). When moving backward from A, we wrap around to Z. The shift is .
R (18th) to Q (17th). The shift is .
E (5th) to D (4th). The shift is .

The consistent pattern observed is that each letter is shifted one position backward in the alphabet (a left
shift by 1).

Applying the Alphabetical Shift Pattern to RECTANGLE

We will now apply the same "-1" shift rule to each letter of the word RECTANGLE .

R (18th letter) shifts back by 1 to the 17th letter, which is Q.
E (5th letter) shifts back by 1 to the 4th letter, which is D.
C (3rd letter) shifts back by 1 to the 2nd letter, which is B.
T (20th letter) shifts back by 1 to the 19th letter, which is S.
A (1st letter) shifts back by 1, wrapping around to the 26th letter, which is Z.
N (14th letter) shifts back by 1 to the 13th letter, which is M.
G (7th letter) shifts back by 1 to the 6th letter, which is F.
L (12th letter) shifts back by 1 to the 11th letter, which is K.
E (5th letter) shifts back by 1 to the 4th letter, which is D.

Combining these results, the encoded word for RECTANGLE  is QDB SZMFKD .

18 − 19 = −1

16 − 17 = −1

20 − 21 = −1

26 − 1 (mod 26) = −1

17 − 18 = −1

4 − 5 = −1
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Matching the Result with Provided Options

Let's compare our calculated code, QDB SZMFKD , with the given options:

A. QDBFKDSZMFK
B. QSBDZMFKDC
C. QDBSZMFKDD
D. QDBSZMDKF

After applying the identified "-1" shift pattern consistently, we get QDB SZMFKD . Option C is given as the
correct answer.

Therefore, based on the analysis and the provided options, the correct choice is C.

99. Answer: c

Explanation:

Understanding Data Conversion Scenarios

Data conversion is the process of transforming data from one format, structure, or system to another. This
process is crucial when integrating different systems, migrating data, or ensuring data compatibility. Let's
analyze the given options to determine which statement is not typically considered true regarding data
conversion.

Data Conversion Explained

Data conversion involves changing the representation of data. Common reasons include:

Moving data between different database systems.
Updating data formats for new applications.
Consolidating data from multiple sources.
Making data compatible with specific analytical tools.

The core idea is changing the data's structure or encoding while preserving its meaning as much as
possible.

Version Upgrade and Data Conversion

Option A: Upgrading from one version to another version

When a system or software is upgraded from one version to another, it often involves migrating existing data
to work with the new version. This migration *might* include data conversion steps if the data structures
change significantly between versions. However, the primary focus of an upgrade is the software itself, not
solely the data transformation. Data conversion is often a part of the upgrade process but is not the
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definition of the upgrade itself. Compared to other options, this is the least direct description of data
conversion.

Legacy System Data Receiving

Option B: Receiving data from a legacy system

Legacy systems are older systems, often with outdated data formats or structures. When data is extracted
from a legacy system and moved to a new, modern system, it almost always requires data conversion. The
old data format needs to be transformed into the new system's required format. Therefore, receiving data
from a legacy system is a very common scenario involving data conversion.

Module Data Exchange

Option C: Receiving data from another module

In complex software applications composed of multiple modules, data often needs to be passed between
these modules. If modules have different ways of storing or representing the same data (different formats or
structures), data conversion is necessary for seamless communication and data integrity. Thus, this is a
valid context for data conversion.

Standard Import Programs

Option D: It may use a standard import program

Standard import programs are tools designed to facilitate the process of loading data into a system. These
programs often include features for data mapping and transformation, which are essential parts of data

conversion. For example, importing data from a CSV file into a database often involves specifying how
columns in the CSV map to columns in the database table and potentially converting data types. This
statement accurately reflects a method used in data conversion.

Conclusion on Data Conversion Truths

Based on the analysis:

Receiving data from a legacy system (B) typically requires data conversion.
Receiving data from another module (C) can necessitate data conversion.
Using standard import programs (D) is a common way to perform data conversion.
Upgrading a system version (A) is primarily a software update process, where data conversion might
be a sub-task but not the defining activity.

Therefore, the statement that is not necessarily true or is the least accurate description of data conversion
among the choices is upgrading from one version to another.

100. Answer: c
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Explanation:

Understanding the Core of Glass Materials

Glass is a vital material used in countless applications, from windows to containers. To understand what
makes glass, we need to identify its foundational ingredient. The question asks specifically for the most

important component of glass.

Identifying the Primary Glass Former: Silica

The substance that forms the structural basis of most types of glass is Silica. Chemically represented as
silicon dioxide ( ), silica functions as the primary 'glass former'. When silica melts and then cools rapidly,
it solidifies into an amorphous structure – a disordered network – rather than forming crystals. This
amorphous structure is the defining characteristic of glass.

Structural Role: Silica provides the essential three-dimensional network that holds the glass structure
together.
Property Contribution: High silica content contributes to the hardness, durability, and chemical
resistance commonly associated with glass.

For instance, common soda-lime glass, used extensively for windows and bottles, contains a high
percentage of silica, typically around 70-74% by weight.

Analyzing Alternative Components in Glass

While other substances might be present in glass formulations, they do not hold the same primary
importance as silica:

Quartz: Quartz is a crystalline form of silica ( ). While silica is the key component, glass itself is
amorphous, not crystalline. Quartz serves as a raw material source for silica in glassmaking, but the
essential component within the glass structure is the silica network itself, not crystalline quartz.
Sodium Borate: Sodium borate compounds (like borax) are often added to specific types of glass, such
as borosilicate glass (e.g., Pyrex). They act as fluxes, lowering the melting temperature of silica, making
the glass easier to manufacture and handle. However, sodium borate is a modifier, not the
fundamental network former.
Mica: Mica refers to a group of silicate minerals known for their layered structure. Mica is generally not
considered a primary component in the production of common types of glass.

Conclusion on the Most Crucial Glass Ingredient

Considering its role in forming the fundamental amorphous structure and dictating key physical properties,
silica is unequivocally the most important component of glass among the choices provided.

SiO ​2

SiO ​2
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