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e There are 20 multiple choice questions in this question paper.
e Only one answer is correct in each question

e Difficulty level score: 54; average difficulty:2.7
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1. Analyze the images and deduce the correct structural description of the molecules.

Antigen
binding
site

/\\
Variablc\‘
part

Constant
part

JALYViALY

\_
DNA Protein Antibody

A. DNA — primary; Protein — secondary; Antibody — tertiary

B. DNA - primary; Protein — secondary; Antibody — quaternary

C. DNA - secondary; Protein — primary; Antibody — secondary

D. DNA - secondary; Protein — secondary; Antibody — quaternary
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2. The effects of elevated CO, supply, presence of legume and phosphate availability on
the above-ground biomass production of a grassland community is depicted in the

graph.
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Based on this information, the correct option is:

>

Nitrogen-deprived plants grow faster under ambient CO, condition.

B. The growth of plants is enhanced under elevated CO, condition
in presence of legume.

C. In the absence of phosphate, legume provides no growth benefit to the
plant.

D. In the presence of legume, there is no growth benefit on addition of phos-
phate under elevated CO5 condition.
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. In a given plant, the flower colour is governed by a single gene locus. The flower

can be either white, red, blue or purple colour. However, a single flower will never
have different coloured petals. Multiple crosses were carried out between plants
with different flower colours (white, red, blue or purple) and the observations on the
progeny phenotype are tabulated.

cross progeny phenotypes ‘

White X White | All flowers are white

Red X Red All flowers are red or some are red and some are white (number
of red >> number of white)
Blue X Blue All flowers are blue or some are blue and some are white

(number of blue >> number of white)

Purple X Purple | A mix of red, blue and purple flowers (number of purple flow-
ers > numbers of red and blue flowers and equal number of
red and blue flowers)

White X Red All flowers are red or some are red and some are white (equal
number of red and white flowers)
White X Blue All flowers are blue or some are blue and some are white (equal

number of blue and white flowers)

White X Purple | Blue and red flowers (equal number of red and blue flowers)

Red X Blue All flowers are purple or some are red, some are blue and some
are white

Red X Purple Mostly red and purple flowers and some are blue

Blue X Purple | Mostly blue and purple flowers and some are red

Based on this information, the correct option is:
A. There are two alleles governing flower colour.

B. Purple allele is dominant over Red allele, and Red allele is dominant over
Blue allele.

C. Red allele and Blue allele show incomplete dominance.

D. White allele is dominant over purple allele.

Page 4



WWW.prepp.in rrepp

Your Personal Exams Guide

4. In the given pedigree, circles represent females and squares represent males. Filled
shapes indicate affected individuals, while unfilled shapes indicate unaffected indi-
viduals. Based on the pedigree analysis, consider the statements (i) to (iv)

(i) If the inheritance pattern is autosomal recessive, then the individual III-8 is a
carrier of the disease.

(ii) If the inheritance pattern is X-linked recessive, then the individuals II-6 and
III-7 are carriers of the disease.

(iii) Individuals I-1 and I-2 are homozygous for the allele under study.
(iv) If the inheritance pattern is autosomal recessive, then individuals I1I-2 and IV-1
must be carriers of the disease.
The correct combination of statements is:
A. i, i and iv
B. i and ii
C. ii, iii, iv

D. ii, iv
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5. Katalin Kariké and Drew Weissman were awarded the Nobel Prize in Physiology or
Medicine for the year 2023 for their observation that pseudo-uridine (¢) incorporated
mRNA (but not mRNA with normal bases A, U, G, and C) is better for RNA vac-
cine production. These observations paved the way for developing the RNA vaccine
against SARS-CoV-2 (the vaccine produces the spike protein of the virus in a cell).
The reason that pseudo-uridine incorporated mRNA worked as a better vaccine can-
didate is:

A. The innate immune system does not recognise the pseudo-uridine
incorporated mRNA allowing translation of the spike protein.

B. Unmodified mRNA encoding spike protein cannot be translated by the
ribosome.

C. Antigen-presenting cells can translate only pseudo-uridine incorporated
mRNA.

D. Spike protein from unmodified mRNA cannot induce immune response.
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6. An unknown organism that can utilise NH4Cl as nitrogen source was grown for several

generations under four different conditions as given below:

(i) medium containing *NH,Cl

(i) medium containing “NH,CI

(iii) medium containing **NH,Cl followed by culturing in medium containing *NH,CIl

for one generation

(iv) medium containing *NH,4Cl followed by culturing in medium containing *NH,CIl

for two generations

DNA isolated from the organism grown under the above listed conditions was inde-
pendently analysed by density gradient centrifugation. Assuming that the mode of
DNA replication in this organism is dispersive, the option representing the correct

band pattern is:

(i)

(i)

f-—
B. \J
(i)
-
Cc. Y
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(i) () (i) (Qv)
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7. Consider the following statements about photorespiration in plants:

(i) Photorespiration produces one molecule of 3-phosphoglycerate from ribulose bis-
phosphate.

(ii) Photorespiration is a wasteful process because neither ATP nor NADPH is pro-
duced.

(iii) Phosphoglycolate is converted to glycolate in peroxisomes.
(iv) Photorespiration in C3 plants is less compared to C4 plants.
The correct combination of statements is:

A. iand ii

B. ii and iv

C. iii and iv

D. ii and iii
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8. In order to generate a crop variety with C4 carbon fixation, a researcher expressed
PEPcase enzyme from C4 pathway in leaves of the C3 plant. However, the modified
C3 plant did not show carbon fixation efficiency as expected for a C4 pathway plant.
The most likely reason is:

A. Improper compartmentalisation of the C4 PEPcase in C3 leaves.
B. The PEPcase from C4 plant is catalytically inactive in the C3 leaves.

C. Carbon-dioxide fixed by C4 pathway PEPcase cannot be utilised by the
RuBisCo of C3 leaves.

D. Overexpression of PEPcase from C4 in C3 leaves increases photorespiration.
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9. An experimenter was analysing homogenized cell lysate (containing mitochondrial
+ chloroplastic + cytoplasmic contents) of a plant tissue that is heavily infected
with a bacterial pathogen. Ribosomal RNA (rRNA) purified from the cell lysate was
separated by gel electrophoresis. The band pattern observed after the electrophoresis
is depicted in the figure.

Mol.wt.
marker rRNA
bases —— —=| well position
9000 | =—— I - 25S-28S
3000 | m—
| II- 23S
2000 | = - 7 18S
1500 | =— =] IV - 16S
150 | =— =—| V -5.8S
100 | — — | VI-5S

The correct statement about the observed band pattern is:

A. I, IIT and V are from the plant ribosome.
B. I, III and V are from the bacterial ribosome.
C. II, IIT and VI are from the bacterial ribosome.

D. IV and VI are absent in plant ribosome.
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10. A researcher incubated algal cells with a fluorescent-labelled cytidine analogue that
can enter the cells and get incorporated into nucleic acids. The cells were lysed and
different membrane-bound organelles were isolated. The membrane-associated ribo-
somes were removed and the organelles were then homogenized. The macromolecules
thus isolated from each organellar fraction were analysed. The organelle fractions
that show incorporation of the fluorescence signal are

A. mitochondria and chloroplast.

B. chloroplast and endoplasmic reticulum.
C. mitochondria and endoplasmic reticulum.
D.

endoplasmic reticulum but not nucleus.
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11. In the vector map, GFP denotes the green fluorescent protein, Tet® is a tetracy-
cline resistance gene and Amp® is an ampicillin resistance gene. A DNA fragment
containing the gene of interest was generated using Sall digestion. This fragment
was ligated with the Sall digested vector. Assume complete digestion by Sall. E.
coli was transformed with the ligation product and transformants were plated on
media. The recombinants having the gene of interest will grow on media containing

Sall

EcoR1

ampicillin and are GFP positive
tetracycline and are GFP negative

ampicillin and are GFP negative

S aw =

tetracycline and are GFP positive
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12. In an ecological interaction between two species of wild plants (X1 and X2) and a
crop plant (Y), wild plants compete with crop plants for nutrients. There is a group
of plant pests (P) that infect crop plants and damage them. Further, wild plants X1
support the population of insects (T1) that feast on the plant pest (P). Wild plants
X2 support the dwelling of pollinator insects (T2) that promote pollination in the
crop plants and thereby promote crop production. The correct statement is:

A. There is direct negative interaction of Y with X1 and X2.
B. The interaction between T1 and T2 insects is commensalism.

C. Removing wild plants X1 and X2 from this ecosystem will improve overall
crop (Y) productivity.

D. The interaction between T1 and crop plants Y is parasitism.
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13. The forelimbs of whales, bats, cheetahs and humans share similar anatomical struc-
tures and have humerus, radius, ulna, carpals, metacarpals and phalanges. Although
this suggests that the forelimb bones in these organisms developed from a common
ancestor, they were adapted for different functions. The most appropriate option
that captures the evolution of these forelimb bones is:

A. Divergent and orthologous
B. Convergent and homologous
C. Divergent and paralogous

D. Convergent and orthologous
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14. In the Tree of Life, different life forms are placed on branches of the tree based on
their evolutionary relationship with each other. However, viruses are not included in
the tree. The reason for this is:

A. Viruses do not have a cellular structure, hence drawing an evo-
lutionary relationship with other cellular forms is not possible.

B. Viruses do not evolve from their ancestors, hence evolutionary relationship
cannot be deduced.

C. Evolution of viruses do not follow the principles of Darwinian evolution.

D. Viruses infect all domains of life, hence drawing an evolutionary relationship
is not possible.
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15. Chloroplasts of certain algal taxa such as Euglenophyta are surrounded by three
membranes while, Heterokontophyta and Cryptophyta have four membranes. The
chloroplasts present in these organisms is a result of secondary endosymbiotic events.
All of them have chlorophyll a. However, Euglenophyta uses chlorophyll b as an
accessory pigment, whereas Heterokontophyta and Cryptophyta use chlorophyll c.
Assuming gain-of-function and gene addition, the most likely evolutionary scenario
best describing the origins of chloroplast in these organisms is:

A. While Heterokontophyta and Cryptophyta had a common sec-
ondary endosymbiont, Euglenophyta evolved from an indepen-
dent secondary endosymbiont.

B. Heterokontophyta, Cryptophyta and Euglenophyta all had a common sec-
ondary endosymbiont.

C. Heterokontophyta, Cryptophyta and Euglenophyta all evolved from inde-
pendent secondary endosymbiotic events.

D. Heterokontophyta and Cryptophyta were a result of secondary endosymbi-
otic event from Euglenophyta.
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16. Infection with Dengue virus can potentially be fatal when the infection results in
leakage of blood from blood vessels. One of the disease management clinical strategies
in dengue virus infection is platelet transfusion. Considering that thrombocytopenia,
a condition of reduced platelet count in blood, is a consequence of the viral infection,
the rationale behind administration of platelets is:

A. Platelets inhibit immune response against the virus.
Clotting factors from platelets stop internal bleeding.

Platelets produce antibodies against the virus.

S aw

Platelets have anti-pyretic activity (reduce fever).
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17. Scientists have recently found that an archaebacteria belonging to the phylum Lokiar-
chaeota can be grown only in co-culture along with a Methanobacterium and another
aerobic proteobacterium. The archaeon catabolizes amino acids that are secreted
out from the Methanobacterium, producing formate. The formate released from
the archaeon is utilized by the Methanobacterium as an energy source. The pro-
teobacterium, by scavenging the oxygen in the environment, provides an anaerobic
environment for the archaeon. This interaction between the archaea and bacteria
could have resulted in the evolution of present-day eukaryotic cell. The interactions
between Lokiarchacon with Methanobacterium and Lokiarcheon/Methanobacterium
with proteobacterium, respectively, can be described as:

A. Mutualism and commensalism
B. Mutualism and parasitism

C. Commensalism and mutualism

D.

Mutualism and amensalism
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18. Identify the non-reducing disaccharide:

OH
4 o OH 1
HO o HO OH
HO
OH 1 4 ©

A. Cellobiose (4-D-Glucopyranosyl-(1— 4)-3-D-glucopyranose)

OH
OH

HO H 0
HO Vo OH
OH { OH
HO

B. Trehalose (a-D-Glucopyranosyl-(1— 1)-a -D-glucopyranoside)
Ho OH

Mw

(. Lactose (B-D-Galactopyranosyl-(1— 4)-5-D-glucopyranose)

S

D. Maltose («-D-Glucopyranosyl-(1— 4)-a -D- glucopyranose)
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19. A researcher found a cottony growth on a plant tissue. On microscopic examination
of the sample from there, the researcher observed branched, thread-like structures
containing linearly arranged cells with cross walls. Each cell has a distinct nucleus.
Staining the cells revealed cell wall structure containing complex polysaccharides.
At the end of some of the branched structures, small spherical structures were seen,
which when isolated and placed on another tissue, grew into thread-like structures.
Based on these morphological characteristics, the organism can be placed in the broad
taxonomical classification of:

A. Kingdom: Protista, Phylum: Amoebozoa (slime moulds)
B. Kingdom: Fungi; Phylum: Ascomycota (sac fungi)
C. Kingdom: Monera; Phylum: Actinomycetota (filamentous bacteria)

D. Kingdom: Plantae; Phylum: Charophyta (spirogyra)
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20. The graph depicts energy diagram (potential energy vs progress of reaction) of an
uncatalyzed (black solid line) and enzyme-catalysed (red solid line) biochemical re-

action.

Potential Energy

O

e

Progress of Reaction

Based on this information, consider the following statements about enzyme catalysis.
(i) L, M, N and O represent potential energies of substrate, transition state (TS) in
the absence of enzyme, TS in the presence of enzyme, and product, respectively.

(ii) The rate of the catalyzed reaction increases exponentially to the tune of differ-
ence between M and N.

(iii) The rate of the catalyzed reaction is directly proportional to the energy difference
between L and O.

(iv) L, M, N and O represent potential energies of the substrate, a reaction inter-
mediate, transition state and product of the reaction, respectively.
The correct combination of statements about enzyme catalysis is:
A. iand ii
B. ii and iii
C. iii and iv

D. i and iv
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1. Consider the following reactions:

HsC. _CH
3 | 3 KMnO, /H®

» Q + R

H” “CH,
P

MeOH
HCI gas

R MeOH
HCI gas

In this context, the correct statement is

Q is a ketone and T is an ether.

R is an acid and S is a ketal.
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2. Aqueous solution of sodium salt of 2-methylbutanoic acid on Kolbe electrolysis
yields P (major product). P is

(a) (b)

)\ SN
(c) (d)
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3. Consider the following reactions:

SO4H
lten NaOH
mo T-In ta . Q
ea (Sodium salt)
P
R < CHal 0 1. CO,
- 2. H®
(Sodium salt) <

R and S, respectively, are
(a) Methoxybenzene and 2-Hydroxybenzoic acid
(b) Methylbenzene and Benzoic acid
)
)

(c

(d) 2-Hydroxy-methylbenzene and 2-Hydroxybenzoic acid

Methoxybenzene and Benzoic acid
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4. Glucose on treatment with bromine water yields X. X upon treatment with
excess of acetic anhydride yields Y. The structure of Y is

CH,OAc CO,H
H——OAc H——OAc
AcO——H AcO——H
H——OAc H——OAc
H OAc H——OAc
CH,0Ac CHO
(a) (b)
CO,H CO,H
H——OAc H——O0Ac
AcO——H AcO——H
H——OAc H——OAc
H——OAc H OAC
CO,H CH,0Ac
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5. An intramolecular aldol reaction of P in the presence of dilute NaOH yields a
mixture of aldol reaction products.

CHa
0

CHO
P

One of the products that can be formed is

o) O§CH3
HO OH
(a) (b)
CH, >

OH

CHO
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6. Consider the following compounds.
I | ln IV

Among them, the compounds that show aromaticity are

)
b) IT and III
(c) IIT and IV
(d) T and III

(a) Tand IV
(
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7. Consider the following ethers.
~k L L L
Z 0 0 xXx \/\O O/\/
| ! [} v

Among them, the ethers that can be synthesized under mild conditions using
Williamson’s ether synthesis are

(a) T and IT
(b) II and III
(c) II and IV
(d) IIT and IV
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8. Consider the following reaction
zMnO; + yI~ + HT — pMn?** + ¢IO; + rH,0

The correct ratio x : y in the balanced equation is
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9. The spin only magnetic moment of a manganese (atomic number 25) amine
complex is 2.83 BM. The oxidation state of Mn in the complex is

(a) 42
(b) +3
(c) +4
(d) +5
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10. Consider the radioactive decay, X(radioactive)—Y (stable). At time t=0, X is
present in the pure form and at t=2 h, the ratio of amounts of X and Y is 1:3.
The duration required for the ratio to became 1:15 is

10
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11. The correct statement regarding chromate and dichromate is
(a) The oxidation states of chromium in chromate and dichromate are, respec-
tively, +4 and +6
(b) Dichromate on reaction with concentrated HySO,4 gives chromate
(¢) All chromium-oxygen bond distances in dichromate are equal

(d) Total number of electrons involved in the complete reduction of one molecule
of dichromate to chromium(III) is six

11
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12. Among the elements Cr, Mn, Cu, and Zn, the one having the highest second
ionization energy is

12
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13. The compound having highest covalent character in the metal-chlorine bond is

(a) NaCl
(b) MgCl,
(c) AlCl4
(d) TiCly

13
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14. The correct order of basicity is

~—~

OH); > Lu(OH); > La
OH); > Lu(OH); > Al
OH)3 > Ca(OH), > Al
OH), > Al(OH); > Lu

Al(OH); > Ca
Ca(OH); > La
u(OH); > La
)3 > Ca

©)
s

14
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15. Certain amount (say, n moles) of a monoatomic ideal gas (C, = 3R) of volume
Vi, temperature T}, and pressure P; is expanded against a constant external

pressure Py until the pressure of the gas becomes P,. The correct statement is

(a) If the expansion is carried out adiabatically, the work done is given by w

= 2Vi(Py—Py)

(b) If the expansion is carried out adiabatically, the entropy change is given
by AS = 0.

(c) If the expansion is carried out isothermally, the work done is given by w =
—nRTlln(%).

(d) If the expansion is carried out isothermally, the entropy change is given by
AS = —ann(%).

15
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16. Consider the reaction equilibrium X(g)=Y(g)+Z(g) at a constant temperature
T and at different values of total pressure P. Let V denote the volume of the
reacting system at equilibrium. Starting with 1 mole of X, the equilibrium is
established for different values of P. Assuming an ideal gas behaviour, the correct
plot is

2

PV
RT

PV
RT

16
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17. Consider two sparingly soluble salts PQ and RS2. At temperature T, the solu-
bility products of these two salts are found to be equal. At a higher temperature
Ty (T; > Ty), the solubility of PQ becomes triple of its solubility at Ty. Also,
at another temperature Ty (T3 > Ty), the solubility of RS2 becomes double of
its solubility at Ty. The ratio of solubility products of PQ at T; and RSs at
Ty is given by

17
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Consider the following molecular orbitals that are formed by sidewise (or lateral)
overlap of adjacent 2p atomic orbitals of carbons in a conjugated aliphatic chain.

VLU RV vl
O ® 6

The correct order of energies of the molecular orbitals is

(a) I <IV=II<III
(b) MMl < IV <1l <1
() I<Il < IV < III
(d) IV=II=MI <1

18
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19. The hydrogen spectrum consists of an infinite number of spectral lines grouped
into different series. A particular series arises from the electronic transitions
between various higher energy levels and a particular destination (lower) energy
level specific to that particular series. Examples include Lyman series, Balmer
series, Paschen series etc. There exists an infinite number of such series and let

. oo .
the lowest frequency of the ' series be denoted by Vr(;zn The quantity 21 Vf,?m
1=
expressed in terms of the ground state energy of hydrogen atom, Ey and the
Planck’s constant A is

(@) ~(Eu/W)-
(b) ~(Eu /b

(¢) —Eu
(d) Infinity

19
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20. Consider the first order reaction X(g)—2Y (g) + 2Z(g), involving ideal gases X,
Y, and Z inside a reaction chamber of fixed volume and at constant temperature.
The initial (t = 0) pressure is 1 atm and after 30 min the total pressure increases
to 2.5 atm. The fraction of unreacted X at t = 1 h is

20
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Set-A

Notes and Notations

Figures are for representational purposes only and are not drawn to scale.

N denotes the set of all natural numbers.

7, denotes the set of all integers.

R denotes the set of all real numbers.

C denotes the set of all complex numbers.

For all x € R, [z] denotes max{m € Z : m < x}.

The n'! order derivative of f(z) is denoted by £ (x).
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1. For positive real numbers a and b, the number of solutions of aX®7 —b =0 in

R is

A. 887
B. 443
C. 1
D. 0



WWW.prepp.in

prepp

Your Personal Exams Guide

2. The number of pairs (x,y) of rational numbers such that z + y = zy is
A2
B. 1
C. 0
D. o0
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3. The number of positive integers n such that the equation n2X? +2024X + (n%+
1) = 0 has a solution in R is

A. 31

B. 5

C. 1012

D. between 1012 and 2024
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4. Consider the closed interval [0, 1] and label it as Cy. In the next step, divide the

interval [0,1] into three parts [0, 3], (3,2),[3,1] and delete the middle interval

(3,%). Let Cy be the union of the two intervals [0, 4] and [2,1]. In the next
step, consider the two intervals in 1, divide each of them into three parts of
length § each and delete the middle intervals (3, 2) and (£, $). The union of the
remaining intervals is labelled as (5. Continuing in this way, the sets C,, are
constructed for any n € N.

C
0 1 0
0 1 2 1 C,
3 3
o 12 1 2 T8 1 g
99 3 3 9 9

Then the sum of the lengths of the intervals in Cj is
1

A g

2

B. &
14
O
16

D. &



WWW.prepp.in

prepp

Your Personal Exams Guide

5. Let S be the set of all functions f : Z — C such that f(m +n) = f(m)f(n) for
all m,n € Z and f(0) = 1. Then

A. there exists f € S such that f(—1) =0
B. there exists f € S such that f(1) =2+ 3i
C. there exists f € S such that f(1) =0

D. f(1) =1 for every fin S
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6. The number of points z in R where the function f(x) = cos x + cos(v/11z)
attains its maximum is

A O
B. 2
C. 1
D.
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7. Let P and @ be the points of intersection of the circles
Cr:2*+y*+22 —y=0
and
Co:2®+y*+32x+2y—3=0.

Let R be the point (1,2). The distance between the point R and the line PQ
is

A V2

B. 5/V/3
C. 8/V3
D. 4/4/10
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8. Let n € N and let f(z) = 2" for all z in R. Then

f(1) + f(ll),(l) - f<22>!(1) et f(t;(l)
is equal to
A1l
B. 271
C. (n+1)2"
D. 2"
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9. Let ABCD be a square with sides of unit length. Let P and @) be the points in
the square such that ABP and C'D(Q are equilateral triangles.

D C

Then the area of the intersection of the triangles ABP and C'DQ (shaded region)
is

2
Al — -1

V3
B. less than é

15

112

1
D.1-—

V3

10
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10. Let AB be the diameter of a circle with radius 1 centred at the point O. Let
C be a point on the circle such that ZBOC = 60°. Let D be the foot of the
perpendicular from C' to AB. Let X denote the circle that touches segment DB,
segment DC' and the shorter arc of the circle with endpoints B and C' as shown
in the figure given below.

60°

A O D B

Then the radius of the circle X is
A V3 —(3/2)
B. v3/8
C. (2+/3)/16
D. (v/3-1)/3

11
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11. Let
1 .’13'7
i
o V1+ a8
Then
A —1<I<0
B.0<1I<g
C.s<I<;
D. 1<I<?

12
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12. Let A and B be two 3 x 3 matrices such that AB = BA and A?—5AB+4B? =0,
where 0 is the zero matrix. Then

A. A=Bor A=4B
B. A — B is singular
C. A — 4B is singular

D. A and B are nonsingular if any one of A — B or A — 4B is nonsingular

13
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13. The ordinary differential equation

has
a unique solution
two distinct solutions

a non-zero decreasing solution

o awe>

a non-zero periodic solution

14
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14. Let f : [0,27] — R be a differentiable, strictly increasing function such that
£(0) <0 < f(2m). Let F(t) = [, f(x) da for all ¢ in [0,27]. Then

A.

B.
C.
D.

F is an increasing function on [0, 27]
F is a decreasing function on [0, 27]
F has a minimum in the interval (0, 27)

F has a maximum in the interval (0, 27)

15
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15. Let @ > 0 and f, g be continuous functions on [0, a] such that f(z) = f(a — x)
and g(z) + g(a — x) = 3. Then [ f(z) g(z) dx is

3a

Jy 9(x) da
Jo f(z) da

5 Jo f(a) da

S aw»

16



WWW.prepp.in 'repp

Your Personal Exams Guide

16. Let A, B, C be three non-collinear points. Let M and N be points on segments
AB and AC respectively such that line M N is parallel to line BC. Suppose
that |[MB| =1, [MN| =3, [INC| =2 and |BC| = 5. Let X be the foot of the

perpendicular from A to the side BC.

A

Then the length of the segment AX is
A 1+V2
B. 5v15/8
C. 4/V3
D. (V5 +/6)/2

17
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17. Let N be the total number of integer solutions to the equation
X1 —|— XQ —|— X3 = 30
where each X;, ¢ = 1,2, 3, is non-negative and not divisible by 3. Then N is
equal to
A. 100
B. 244

C. 331
D. 402

18
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18. Let R be the equivalence relation on Z? defined by (x1,y1)R(xa,ya) if 2|z1| +
3|y1| = 2|x2| + 3|y2|. Then

A.

B.

@

each equivalence class with more than one element has at least 4 ele-
ments

there are infinitely many equivalence classes with less than 4 elements

. there exists an equivalence class containing at least 1000 elements

. there exist equivalence classes with infinitely many elements

19
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19. Let f: R — R be the function satisfying f' = f and f(0) = 1. Let g : R - R
be the function that satisfies

f(z)+g(x) =23 xR

Then fo f(z)g(z) dx is equal to

A. 12—3 e+

B. 123—2 - <
62

C.;

D. e+§

20
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20. A man has two homes — one in city A and another in city B. He travels between
these two cities by flights. The only flight from city A to city B is scheduled at
6:00 AM every day and the only flight from city B to city A is scheduled at 6:00
PM every day. If the man is in city A at 6:00 AM, the probability that he will
take the flight to city B is 1/2. If he is in city B at 6:00 PM, the probability
that he will take the flight to city A is 2/3. ( He may travel twice in a day. So
he may travel from city A to city B in the morning and return in the evening.)
Suppose he is in city A at 6:00 AM on Monday. The probability that he will be
in city B at 5:30 AM on Thursday is

A. 35/216
B. 37/216
C. 41/216
D. 43/216

21



WWW.prepp.in

prepp

Your Personal Exams Guide

NEST 2024 PHYSICS

Some Useful Constants

Acceleration due to gravity on Earth g | 10.00 m-s—2
Boltzmann constant kg | 1.38 x 10723 J. K !
Current Mass of the Sun M, | 2.00 x 10° kg
Current Radius of the Sun R, | 7.00 x 10* m
Magnitude of the electron charge e | 1.60 x 1071 C
Mass of the electron me | 9.11 x 1073 kg
Mass of the proton m, | 1.67 x 10727 kg
Atomic Mass Unit u | 931.50 MeV/c?
Permeability of free space to | 1.26 x 107 Hm ™!
Permittivity of free space € | 885 x 1072 F-m™!
Planck’s constant h |6.63x 1073 J-s
Avogadro Constant Ny | 6.02 x 102 mol ™!
Speed of light in vacuum ¢ |3.00x10% m-s~!
Stefan-Boltzmann constant o | 567x108Wm? K*
Universal Gas constant R 831 JK ' -mol™’
Universal Gravitational constant G | 6.67x 1071 kgfl-m3 572
Wien’s constant b |2.90 x 1073 m-K
In2 ~ | 0.69

In3 ~ | 1.10

In 10 ~ | 2.30

In11 ~ | 2.40

T ~ |3.14

Base of the Napierian logarithm e ~ | 2.72
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1. A particle of unit mass is released from origin with a velocity v =
vot inside a potential well. The potential energy associated with
this well is of the form ¢(x) = az? exp (—be) where a, b are equal
to unity in SI units. The minimum value of vy, in SI units, for the
particle to cross the potential well is closest to

A. 0.85
B. 0.75
C. 0.95
D. 0.65
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2. A body of mass m is subjected to a position dependent force F' =
—kix — ks, where k; and ks are positive constants. The motion
is bounded with a maximum amplitude A. The motion is analysed
by neglecting the cubic term. Then, the most appropriate condition
to do this is

A k<<l
B. ksA/k; << 1
C. k3 << ky
D. k3A?/k; << 1
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3. A rigid body is rotating with a constant angular speed of 3 rad.s™*
about a fixed axis passing through the points A and B with coordi-
nates (0, —1,1) and (1,1, 3) respectively. Assuming all quantities
in S.I. units, the instantaneous speed of the point P of the body
with coordinates (4,6, 7) is

A.3
B. 2
C.6
D. 4



WWW.prepp.in

prepp

Your Personal Exams Guide

4. A planet of mass m is in uniform circular motion about a star
of mass M (M > m). Let @, L and 7 be the velocity, angular
momentum and position vector, respectlvely of the planet about
the star. We define a vector A = @ x L. Then

A. A is a zero vector.
B. the magnitude of A is GM?/m.

C. Aisina plane perpendicular to the plane of the planet’s
orbit.

D. A is along r.



WWW.prepp.in

prepp

Your Personal Exams Guide

5. A point particle of mass M is oscillating inside a one-dimensional
potential energy well of the form ¢(z) = k|x| where k is a positive
constant. The particle was initially released from x = x( with zero
initial speed. Then, the time period of oscillation of the particle is

A. 32]ka0

16 Mz
k

oo

Mz

e}

o

B.
C.
D.

W

Mz

e

o
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6. A solid object is dropped from height H under the influence of
gravity. The object experiences a drag force whose magnitude is
proportional to the square of its instantaneous speed in air. As-
sume that drag force is neglible compared to gravitational force but
contributes exclusively towards the heating of the object. The rise
in temperature of the object just before it reaches the ground is
proportional to

A H
B. H?
C. H?
D. H3/?
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7. A metal wire has radius r and carries a constant current I. It is
thermally insulated and its resistivity is temperature independent.
The coefficient of thermal expansion is negligible. The rise in tem-
perature of the wire per unit time is found to be proportional to
r". Here n is

A0
B. -2
C. 4

D. -6
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8. An ideal gas inside a container is heated such that its internal
energy changes at a slow constant rate K. Due to a leak in the
container, the density of gas inside the container decreases at a slow
constant rate I'. Then, the rate of change of pressure inside the
container must

A. depend only on I'.
B. depend only on K.
C. depend on both K and I'.

D. be zero.
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9. In an adiabatic compression of a monoatomic ideal gas, the pressure
increases to k times the original pressure. Let d; be a typical
inter-particle distance of the gas before the compression and dy be
the corresponding value after compression. If the ratio di/ds is
expressed as k£ then the value of « is

A 0.22
B. 0.20
C. 0.26
D. 0.24
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10. A solid sphere of uniform density and radius R cools radiatively
with a time constant 7 as per the following expression:

T(t) =T, + (T, — T,)e ",

where T}, is the initial temperature of the object and T} is the
surrounding temperature. Then,

A. T ox R?
B.7TxR
C.7ox R
D. 7o R
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11. A large conducting slab having uniform surface charge density is
placed between a parallel plate capacitor as shown in the figure.
The net surface charge density on the slab after its placement in
between the capacitor plates is +0 /2. The surface charge density
on capacitor plates are 0. Assuming equal cross-sectional area of
capacitor plates and the slab, the induced surface charge density
on the conducting slab surface facing the positive terminal of the
capacitor 1s

c c/2 -G

A —o
B. —50/4
C. —o/4

D. —30/4
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12. A quarter circular loop of radius R and carrying current [ is placed

in the zz-plane as shown in the figure. The y-component of mag-
netic field at (0, R, 0) is

é] (0,R,0) vy

X‘/

A. wl/ (16v2R)
B. ol / (4v2R)
C. pol/ (8V2R)
D. 0
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13. The Balmer series of hydrogenic spectral lines refers to an elec-
tron transitioning from n > 3 to n = 2 where n is the principal
quantum number. A hydrogenic atom with atomic number Z = 24
undergoes a Balmer transition of the largest possible wavelength.
The emitted photon has energy Ej. Another hydrogenic atom with
atomic number Z = 25 undergoes a similar Balmer transition with
the energy of the emitted photon being Ey. Then |E; — Eyl, in eV,
is closest to

A9

B. 27
C. 4
D. 90
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14. A muon has same charge as the electron and its mass is about 200
times larger than electron mass. It decays in 2 x 107% seconds. A
muonic hydrogen atom is a bound state of a proton and a muon.
The number of revolutions done by the muon in the innermost orbit
before it decays is closest to

A. 10%
B. 10%
C. 106
D. 10'®
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15. Select the correct statement regarding the Thompson and Ruther-
ford models of the atom.

A. The atom in Thompson model is stable.
B. The atom in Rutherford model is stable.

C. Using the Thompson model one cannot arrive
at the approximate size of the atom.

D. Using the Rutherford model one can arrive at the approx-
imate size of the atom.
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16. Consider a linear object of height h placed in front of a convex lens
of focal length f which gives rise to an image of height hy = 4.00
cm on the screen placed at a distance [ = 10.00 cm from the object.
Then the lens is shifted towards the screen by a distance d = 6.00
cm and again an image of height he = 9.00 c¢m is observed on the
same screen. The ratio of the height to the focal length h/ f is

A. 3.00
B. 3.75
C. 4.00
D. 4.50
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17. A powerful point light source is placed at the bottom of a large pool
containing water. The depth of the pool is 5 m and the refractive
index of the water is 1.33. The area (in m?) illuminated as viewed
from the top is closest to

A 30
B. 100
C. 60
D. 120
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18. The minimum distance, in cm, between an object and it’s real
image through a convex lens of focal length 10 cm is

A 10
B. 15
C. 20
D. 40
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19. Consider a monoatomic ideal gas with number of atoms per unit
volume, n, at absolute temperature T. The mass of each atom is m.
In describing the physics of the system, the wave nature of atoms
can be ignored if

A h//mkpgT << 1

B. nh/vmkpgT << 1
C. n'3h/v/mkpT << 1
D. n'2h//mkpT << 1
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20. Two semi-infinite wires are placed along x and z axes, respectively
as shown in the figure. A square loop of side length a is kept such
that it’s center is at a distance 2a from the origin in the y-z plane.
If a current I = kt flows in the wires (where, ¢ is time and k is
constant), then the magnitude of induced emf in the loop is

y4

kt
kt y
23

A. poka/4m

B. uokaln (5/3)/4m
C.0

D. pokaln (3/2)/2m
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Bio—SET A — 2024

- There are 20 multiple choice questions in this question paper.
- Only one answer is correct in each question

- Difficulty level score: 54; average difficulty:2.7
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1. BTl BT A0 W 3R ST & Het TRAHD fIaRUT ST Il |

DNA Protein Antibody

A. SITAT (DNA)- eafia (primary); MEA (protein) — facid (secondary);
yfcReafl (antibody) — Jciide (tertiary)

B. ST (DNA)- eIfid (primary); MEA (protein) — facd (secondary);
yfcRafl (antibody) — ags® (quaternary)

C. ST (DNA)- facfd (secondary); WM (protein) — W1Iffi@ (primary);
gforef (antibody) - fec® (secondary)

D. ST (DNA)- fafiaas (secondary); A (protein) - facfiaa® (secondary);
yfcRafl (antibody) — ags® (quaternary)

Page 2
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2. S % HWR (above—ground) & YT T & JIHR (biomass) IeUTE WR afefd (ele—
vated) CO, 3Mfd, Beft (legume) PHI TR 3iR B (phosphate ) B SUAHT &

gTal Pl kgt (graph) H 2111 T B
0.36 0.8
) 2
0.35 1 0.7 4
% %
3% 0.34 4 ;5%0.6‘
E = 0.33 1 E = 0.5
§§ 0.32 éi‘:} 0.4
dn P
% & 031 g & 02
2 =
0.30 A 0.1 4
0.28 0.0
Without phosphate With phosphate Without phosphate With phosphate
[ Ambient CO, [JElevated CO, [ Ambient CO, [JElevated CO,
Without legume With legume

T THBRT & MMYR TR, Fat fJaey g

A. TIZEISH ¥ dfad did uRaeft (ambient) o, AT 5 ool § Fed £

B. Well (legume) @1 SUfEIf H afeid (elevated) CO, AT & T&a dten & fawra
5 gfg gt gl

C. Bithe & U (without) H, Ul T fIGRAT BF & oI Feft & HIg o
T2l BidTl

D. Well & Iufedfd (with) H, afdia co, Y & d8d Biehe @I Sier W Pig
gie ™ &1 8ral

Page 3
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fohu 0 3R Hafd THetevn (phenotype) TR fewaforit @ arfdierag faar mm

| HR (cross) | Feeterlt 99T (progeny phenotypes)

TS X T ot el TS ©

et X elle T Gl AT T PV AT AR PV Tha & (AT Dl Dl e
>> Hthe Pell D TEA)

e x et T Bt el T B el AR PO ABS & (Aot Pl Dl FEAT >>
e el T HE&A)

ST X S e, e, ST 1 & B (S Dol bl TEAT > o AR el
Dl el HEAT| AT 3R et Bell Dl T F9H 7)

Hthe X ofTel T B oTTet AT PO AT AR PO HBE & (el AR Fhe Pl
D T H=T)

|he X el T DT el AT PV et IR P he & (el IR The Fetl B
HH &)

| X S el 3IR el fet (e 3IR el Tl ol TH HeT)

et X AT T} Gt S T PO 1A, PO Il IR P ThS &

oTet X S SITETR hd el 3R ST et 3R F& el &

e X SR SRR G el 3R ST hdt 3R O e &

9 SFPR] P YR TR, Tal fddhed &
A. el & 1 B FRIFT e arel a1 gHfdeed! &1

B. S geAfdhetl oflel Jmfdepedl Bl e yHrdl § iR ool gHfdeed! et

et Bl & T & |
C. et JHfIehed! 3R et Jrafdeed! STgR Hcd Pl S 8|

D. Hhe JHfddhed! ST Jfdehedt Sl STUaT T &

Page 4
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4. TS JeTTget! H, AfTATS B g MHR FRT AT 7T 7 3R You! Bl I MHR GRT q2rfar
T 81 R U PR T fhd! &l §7d Rl &, S Reh SMPR STHATRIT fhal i
ST R €1 JaMdet! {0 & MR W, e (i) ¥ (iv) R TR @

1 O

1 2

© B0 O [ WO
m O 9?

1 2

v

(i) afe Gemfa Taou rfREET arvTdt & AT &fh 111-8 AT HT a8 B

(i) IfS demTfer ¥aoY UaT — 8T MMM &, ol &feh 11-6 3R 111-7 AT & I8 &
(iii) =afh 1-1 3iR -2 37y & Siavia gwfdaedl & folg T &

(iv) IfS demTfa T Srfelgalt Jrawrdt &, af <afth 111-2 3R V-1 IT & d1Ed &

HAAT BT T&! T &:
A. i, i, iv
B. i, ii
C. i, i, iv
D. i, iv

Page 5
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5. defeld PR 3R g Ao 1 ad 2023 o folg eRR e a1 fRifded = I 59 sractia
o foIT et YREDBR I T fomart T o o 5T-gRRE (v) AFATAT THIIRTAT (TR,
T, g, St 3Rt & T MYR dlel THIIRTAY 81, IRYAY e (vaccine) Scared &
folT S8R 81 37 APl - ARI-PIa—2 (ST T HIfABT § IRRY & TUEDH N o
TG FRAT §) & VAol H STRUY il fAdhRId vt &7 HIF TR faat | fRfelfad dmomn
Y BH-IRIN AT TIIRUAY U J8eR Siepl Taeft &:

A, SIS fRET HuTTel! BU-gRS AfH el THITRTAY Bl 78] ugdr! o
TS WIS BT JaTe §¥d aiaT &

B. IR THIIRTAY HhfcIn=ul TUTZd WIS &1 AN GIRT 3FATS A8l fova
ST e |

C. ST Tgd I dTe! DIADBI hadt B -JRISH A feld THITRTAT &1 TJdTS
R T

D. IRafcid THIRYAY § &+t Tt MieH nfcen ufafshar o1 uRd 78 ax Tl

Page 6
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6. T TSI Sid S AR |l & B H NH,Cl BT ST IR Fhall 8, IH A1 §f T8 TR
T 31T fefat 5 s difedt do fasfaa fhar i o
(i) Oes H1e ORI 15NH,Cl Bl
(i) T FTETT fTH 14NH,Cl &1
(iii) OTves ATETT R 15NH,Cl & 31k 39 918 U Nl & AT 4NH,,Cl dTel Uives HTedH
§ aefe fasar Sar 21
(iv) arSe ATed fOa 15NH,Cl & 3R 39 918 & Yifeal & fotg 24NH,Cl aTel UINd ATed
§ Gaefe fasar Sar 21

SRIB Gdlag Al 7 fAaid o 10 g & 31eT g U Sey &7 ¥aa ©9 9§ 8+
U ATheUT GIRT fA%IST fabaT 1T 2171 I8 /) §U fob 39 it & S0y Hfciepfal a1 aRiept
foeroft &, Tt § de @t ufdfAfeca a=m aren fdaey &:

() Gi) i) (iv)

)
N~—
N
N~—
—~
N~—

(iv)

-
~—} —} [~

0
)
)

)
~—
)
=
-~~~
=
)
<
~—

Page 7
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(i) (i) (i) (iv)

- N w
<} ~—4M 4 ~

Page 8
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7. OYeN § Uprer &R (PIeRfERIF) & IR H fafad wedl W R an:
(i) TopreT & (PICRFERA) RN [F-hRhe ¥ 3-HRBITRRT & T A BT
UG TRl &

(i) Top1er 4"9 (PICRIENSM) Ud el & Ufshar & ifes 1 At erdt (ATP) 3iR 7 &
TATSIHTT (NADPH) &7 ScUTe 81T 2l

(iiii) PRPFTSDIIC BT WRIFHH H Tgdlere H§ gRafcd faam Siar g1
(iv) s (cso) diat &t gemm & €13 (C3) dlai 7 uamrer &9 (HICRFERA) &4 8|

BT BT TE! T &
A. i T i
B. ii W iv
C. iii W iv
D. ii U iii

Page 9
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8. Tty (Cu) B FRRIGRUT & T B Y Uh YR ST IR & folT, T enerapal
13 (c3) dter &t ufal 5 s (c4) g & LW BT (PEPcase) TSITgH I ifHarh |
ETcAifs, GeNferd T3 (C3) utel o It Hre (R gerar Aal faxars, ST fas s (ca)
g aiel & folv STUfard ol ey FaTfad HRT &:

A T3 (C3) Tl H Ha (Cu) dISUT & (PEPcase) @1 JTfId dHefiaur|

B. <4 (Ca) dien & T3 &1 NSU & (PEPcase) 13 (€3) ufial # SRS w9 |
fAfsda &1

C. dfta (cu) vt figh 9 (PEPcase) gRT MafRa He-Srssiiaargs 1 IuarT
13 (c3) uftRil & Bfewd! GRT A&! faar ST e B

D. ¥fta (ca) = w3 (€3) ufal & RSt BT (PEPcase) Pt 31fa emfAeufs aprer
2T P FGIt B

Page 10
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9. T TRINThd! Ueh IMSTeD SIaTy] I AR Y H Hhfo e & Inciep o FHRIHA DpIfADpT

ST (o ATgeipif~odd + BRISD + ATgCIAToHD AT Bt &) BT %o
PR Y& T PIABT AR ¥ g TIHA TR (STRIRTAV) Pl ST g BT
e (SRR ) GRT STRT fohalT TRIT 7| St eIl U1 et & 918 UTY Y &8 Ye-
BT NPTt H ST AT B1 8T 'well position” I Fae i FOIATT ST B

ITfudes
N
forgd JTRIIRTAV
NP | ., well position
S000 | = wmm| | - 255-285
3000 | =—
m— ||~ 23S
1500 | =— = IV — 16S
150 — =—| Vv - 5.85
100 | — —| W 58
J10 70 §€ e & IR § &l HoA &8:

A S, 11 STR v Ot & TsaaT I |
B. S I, Il 3R V Sfiarfodes Tga™ £
C. S 1I, 111 3R vI SHarfodes Jgari & &l
D. ¥ Iv 3R VI Ulg & M H U &

Page 11
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10. U@ gaddl o U@ UidcH fogifdd Aigfcfen sy & ey siaret difearal ol SR
(incubate) T ST BIfT3l & T R Tl & 3R Yfd 3t H et 81 Had &l
DI BT 1T fhar T o iR fafae el s oifdei a1 e favar w7 o foreft
Y IS TSI BT gl 31 T iR R PIfil o1 FHARERT fhaT T o | §9 UhR
U DIADHT 39T H ST Y TV HBTSNY] BT 9T o 7Tl Ui Hobd & FH1ae
T S aTel PIABIT 3T &

A, ATSCIISAT 3R BRITART |

B. PRITRE 3R TeITioHS MePpem|
C. HISCIDI~SaT 3R TSIt He fegper|
D. USIcTfoHa et atfr A1e el

Page 12
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11. 918 A H, SHeHdT (GFP) &R I & TS WIEH &1 ST &, Tet” Tdb CCrTsie
gfoRreRt SHF & @ik Amp? o vfrafafer ufoRieht SiF 81 Sall Urae &1 ST $Rds aifesd
ST aTeTT U STY G Seu fohT T o1 9 W Bl Sall TR 918 & A1 AT T
oI A oY 6 ST @ &1 Quf Ured Sall GRT ot 21 39 Ouf Ui Sieg &S
Sall IR aT8d P 1 TS PR §9 SIS DI E. coli H DUTART D =T 77 27 3R
BRI DT U ATEH R [Aenfad faman a1 o1| gefaieiss O 9INss J1egd R faa i gr
oY

Sall

EcoRI1

A. TfFaRAfe & ofR S Sfvsdt e &1
B. TCMATSIE & iR ST Siuwd} TeRIc 3|
C. Ufufafes & &R S Siuwdt AeRIHS 2|
D. CCITSIE & IR ST SHUhu! HHRIHD |

Page 13
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12. SRTef dielt Y &1 pomfaat (X1 31k X2) ofR et dier (Y), 3 e ue uiRferfdes aid:foma
Y, STl ier U deal & foll Befelt Ol & a1ef ufogef oxd g1 a1ey Hhiet BT Uh T8
(P) 8 ST Trifell UTeY T HshfAd T & IR I7e JHAM U 5| S AATal, SiTet! arer
X1 dici $i ETE (T1) BT T9LH HRd € ST Uit & dic (P) BT SUNRT IR & | SFTe! el
X2 TR0 il (12) & FarT &1 THeH aRd € S el U § URIT0T Y §emaT <d & 8iR
39 TRE Td < H gig I 8| HEl HAF &

A. X1 3R X2 & T1r Y Pl Teft ABRIHS i foham B

B. T1 3R T2 Pl & o TewIfSar 2l

C. ST Gle X1 3IR X2 Pl & | el Uig Y &Y Icq1eehe § GER 8|
D. T1 3R HeA! dten Y & i wRefidiare 21

Page 14
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13. B, TGS, I 3R AT & ST bl T AR TR FHHY & 31k I WifSa
(humerus), 3T (radius), @&t (ulna), ®elrs (carpels), &t (metacarpels), 3R
3FeRt (phalanges) &t &fgT 8l €1 BTeiifds ™Y U dota & {3 S Sfial dt mrT &fgar
T Yo 3 G s &, oifchT 976 faf= sl & foly argpfeld foham T el 37 s/
Bl & far @1 g aTeT Ja9 U ey :

A. 3ERY (divergent) 3R 3T (orthologous)
B. SAARY (convergent) 3R IS (homologous)
C. 3R (divergent) 3R 3TORSTA (paralogous)

D. 3ARY (convergent) 3iR 3ifefe ™ (orthologous)

Page 15
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14, Sfe gar d, A= Ste Bl T U TR & A1 IS fahraara) 99 & SMIR TR gef H
STRET3N TR XTSI 8| BT, $9 g&f ¥ IRy Mt -Tal & ST HROT &
A. I 6 DAL AT 78] Bt 8, SAFAT 31 DA BT & 72y fyapregarcy
SECEEIEIRCREC
B. dTIRY 31U Yool ¥ fAdbid T8l 81 &, SHfely fadbram! Hae &1 3FAM —al
STRIT ST et |
C. IRRY &1 faar SIfd & fAarT & gl &1 Urer™ &1 el

D. IRRY Sitae & Tt &9 BT hfAd R &, Y U [Aeprgare) T8 a7
g 81 B

Page 16
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15. a;éﬁmrga(Euglenophyta)@@@E&ﬁaﬂaﬁ%@?ﬁweﬁ?@@ﬁ@ﬁ%aﬁ%wﬁs
SEAR IR (Heterokontophyta) 3R fopeeiiger (Cryptophyta) & R f&feri g1t 21
S Sl H AN @RI fGdiad - TesifadT (TSIawRIfes ) genmsi & gRom gl
S ot § BRI a 81 B, JeMIhIsel Id HeRid avfes & wU § BRI b &
SUANT IRAT &, Sdfh BexIPpicIhigel iR fheeihrser BRIfthel ¢ BT SUINT IR &1 UPRI
Afed iR S ANT T A gY, 39 Sidl H FRICIRT DT IART BT I 3T v e

qTefl HHTfe fepraaret aRged &:

A. STEfd BeRIpiee hTsel iR fheethrgel § T el ard:desiias (TSIawRic)
ofT, PCHIRICT U Faa faclide 3F:Hesiiad (VEIRFRIT) § f[asfad gal

B. BcIdbiIhigel, fheeihser iR Fremhrger a4t & 9 fadiaed o :Heaiiad
(TSIfRRIT) o

C. BeIoierhIsel, fheithrser 3R JrerHhrser T+ Faad fadide srd:Hgaiifad
(Teifrarnfes) Teel 9 e gu &)

D. FeHIhIRel & fociad sr:Hesiiadl (TSI=maIfcd) ac & IRUFRERY
BCRIPICIhISTT Ud foheeithgel T Iuf<l 53|

Page 17
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16. ST ARRY § HHHU FHIAT HY F TP 81 Ghall § STd FehH0T b TRUTFRERY I3 aTfadmiant
Y I BT RATd BIaT 81 ST IR 0T H Wieele ST IR Teee a1+ JuIfaal § 3
U 21 T8 A 5 P TSI (I # weicele &l wwdT H 4l df FRf) arRe
HHHUT & SR BIdT 8, Telcele o & i dd g

A. @ICeIcH IRRY & RIATh FcRer HegTR Bl b &

B. Toicoicd 3 e §1 dTel BHRP JNTARE Thard Bl Adbd &l

C. wiceied IRy & fFers ufarel Scusl axd Bl

D. Toiceled H Uel-UrgRfes Afthadr aiclt & (J/R &1 &7 el 8) |

Page 18



WWW.prepp.in

prepp

Your Personal Exams Guide

17. Tl 3 gTet €t H uran 8 o Fa anfasardaner (Lokiarchaeota ) T TS Uas STdheac T
(archaebacteria) @1 daal Teb HAAIGCINTH (Methanobacterium) 3R Teb 31 argsitd!

MfENSFERIA (proteobacterium ) & AT TE—Haei 5 A Rid fasam ST e 81 snfdha,
HESTCIRTT & HIfId 3FHT 3rFet | HiHe ST 81 M § et dTel thife I,

STEIRTT ol Ed & ®U H YN axal &l MicsNdaciRad, qafaror § sffador
BT JUHNT IR, W%%ﬁwm@ﬁzﬁaﬁwww% 3R aiiR SeciRan

& S 3 3id:fopar & IRUMHEIRey I hiRAIfcd DI Bl b &1 Hapal 2l

NI IREH &b 1 AfhTfha 3R Mfeansad NI & Trer ofifeharfha /Adaec e
& g RER T DY pHYT: 9 UK afoid far ST HepT 2

A. TEIUHIRGT 3R FEIforeT
B. TEMHINGT 3iR uRefidtarg
C. TEIfIT 3R TR
D. HEIUHIRGT iR SFSTic T URSTIdr

Page 19
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18. MY SEHRISS (dissacharide) BT T&a =

OH
4 0 OH 1
HO 0 HO OH
HO
OH 1 4 ©
H

A.  Cellobiose (B-D-Glucopyranosyl-(1— 4)-4-D-glucopyranose)

OH
4 OH
© 4
HO H @]
HO L OH
OH { OH
HO
o]
B. Trehalose (a-D-Glucopyranosyl-(1— 1)-a -D-glucopyranoside)
Ho OH

MW

C. Lactose (3-D-Galactopyranosyl-(1— 4)-f-D-glucopyranose)

e,

D. Maltose («-D-Glucopyranosyl-(1— 4)-c -D- glucopyranose)

Page 20
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19. T NGt = e Uiel & S IR HUN g UTS| Tal I T $HY g&H i W, el
STRET3N aTetl, ST ST TR BT Sractiar T R STy SaR| & w7er e w
ﬁmﬁ%ﬁ?ﬁm%wﬁmaﬁﬁmmwwaﬁ%%ﬁﬁwaﬁww%w
I A UTcRISS b DIADT AT TR BT U Il | P& ARITAT ATell TRAAT3N D
R ¥, BT MAPR TREA T T8, S8 ST T BT ST § 3R TH Inclep WR T
ST R, 1 I GRS GRaeTel § fInfid gidt 81 57 wuTcHd fAASdien & YR R, Sia
DI YD IRTHT TP H RYT ST HebelT &

A. ST TS, He: SFiEIseT (3 wha)

B. SFId: dhad; Te: TEpmTSdIeT (efiaar dam)

C. SFIG: AR e vfaearrgerer (fhamed daciRar)
D. SFId: UTeY; EE: RImrger (FRRNMRT)

Page 21
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20. G | Ud SR (Pleft 31 ¥T) 3iR T -IRa (et 31 T Sid IR
arfafoma 3 Srott TR [ ot Swf (potential energy ) &1 3rfafesa &t TTfaY (progress
of reaction)] @1 gt &1

Potential Energy

O——

Progress of Reaction

T SHPRI & YR TR, TolTgH IR & R § Ffafed pemi i R o)
(i) L M, N 3R 0 oHeT: fohameR (substrate) RO SHol, UomeH &T srgufedfa o
HehHUT STaeRlT, USTTH I SUFERAT F TehHuT JaveelT 3iR TS Bl Sofdt B
(i) SURT rfAfghar Bl & M IR N & i & 3R & 19 I TRETdih! v § ded 2
(iii) SR 3rfAfehar &Y &R L 3R 0 & 1 Foll 3R & e AT 2
(iv) L M, N 3R 0 %HeT: fhameR (substrate) &Y RRAfAS Sotl, U 1fAfehar Fegadd,
Tepror fRIf @fR arfAfehat &1 Seure gorfd &
TSTISH IURUT & IR H DT Bl Hel Ao 2
A. i T i
B. ii Td iii
C. iii W iv
D. i W iv

Page 22
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Chemistry — Set 1

1. Frfefead srfparen w feR o

H3;C

CH,4 ®
I KMnO4/H™ o . R

H” “CH,
P

MeOH
HCl gas

R MeOH
HCI gas

S arfAfeparan & s & T o &
A QUH Pl & AR TUH SR &
B. R U% 31T & iR S U Picet (ketal) &
C. R % UfcSeTss & 3R S U dicd (ketal) &
D. Q U& 31 & 3R T Udh ek &
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2. 2-TrergaregcHIs® TS (2-methylbutanoic acid) & HIfSTH HleT & STellg et Hf
P (Kolbe) SrreIfotfer ¥ P (e Scute) &l Wi &t & | Tef R p & -

(a) (b)

)\ SN
(c) (d)

Page 2
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3. frAfeifeT srfafharell w faR o

SO3H
molttla-ln NtaOH . 0
ea (Sodium salt)
P
R - CHil 0 1. CO,

®
(Sodium salt) 2. H

R 3R S M &
1. IS 3R 2- TR aiaulisd IS
2. Memgcaeoiq 3k doiiss ufds
3. Befffiaoiq 3k doiigh e
4, 2-TTRSa - FrITEAdIH 3R 2-FRS AN aIgd TS
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4. ST STt T ISt & |1 JATATHATH X F7T1 81 X &b |1 VAT Terggrgs (3t
) Y arfAferar v W) Y Y wifdy Bt 21 Y B A B -

CH,OAc
H——OAc
AcO——H
H——OAc
H——OAc
CH,OAc
(a)
CO,H
H——OAc
AcO——H
H——OAc
H——OAc
CO,H

Page 4

CO,H
H——OAc
AcO—H
H——OAc
H——OAc
CHO
(b)
CO,H
H——OAc
AcO——H
H——OAc
H——OAc
CH,0Ac
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5. 9 NaOH &I IUTEAfT # P P STHITIPER Tesiel HchdT 3 Tesiel STal Bl FHs1oT

UTH &I &
CH,4
XX

CHO
P

S SIS 97 Tohd & S5 9 U &

CHs
OH
OH
CHO

Page 5
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6. f=fafed I W AR 9|

0P C

I I WEfeawdr (aromaticity) i aret e € -

1. 13RIV
2. N3k
3. matR v
4, | 3R

Page 6
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7. AT $oRi R R @

K CL L L
Z 0 0 X \/\O O/\/
I I v

I 9, $2R O fAfATTae & $eR THIYUT BT STANT axeh el IRRAUMRAT  (under
mild conditions) TINT BT ST FHeT &, I &

1. 18R

2. 13t
3. N3 v
4. 13RIV

Page 7
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8. f=fafed srfaforar R R |

XMnO; +yI~ +zHT — pMn?* 4+ ql05 + rH,0

Hgfetd Faur (balanced equation) H x:y 3T T&l YT &

1. 6:5
2. 6:4
3. 11
4. 5:4

Page 8
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9. HAHIST (IR ST 25) b SIS AT (complex) 3T AhoT AT Fraebid MU (spin
only magnetic moment) 2.83 §1TH 81 37 T (complex) H HHIST &t affafia=ur
3TaEAT &

1. +2

2. +3

3. +4

4, +5

Page 9
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10. A3erdt e R AR @ x (et) — v (Femf) I Tt = 0 R, X gg U A
ANE g 3R t = 2h &R, X 3iR Y fY A1 &7 U 1:3 1 X 3R Y &Y 1:15 & U
5 7 & folU aTaeTd T &

1. 10 h

2.8h

3.6h

4. 4h

Page 10



WWW.prepp.in

prepp

Your Personal Exams Guide

11. AT 3R SEHME & IR H Tl HA &

1. BT 3R SIZPMT H PIERIH P ITIRIARUT AT HHI: + 4 IR + 6 &
2. STgPMC Pl Fifed HyS0, P TT IfAFHAT TR PIET T &
3. STEHAT H FH I —3ifao 999 S3F (bond distance) SRTeR &

4. STIEPIIC & e AY] I ShITRIF(111) ¥ YUT STehRUT =+ b folq ANt gerare Al b
ol T BE &

Page 11
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12. TG Cr, Mn, Cu, 3R zn, § T 3feeh SH SRIGRUN el dTell T &—

. Cr
. Mn
. Cu

1
2
3
4. Zn

Page 12
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13. EIg-BR §&F (metal—chlorine bond) ¥ SEdH HEHdISd 0T aTeT Iifid &

1. NaCl
2. MgCls
3. AlCl3
4. TiCly

Page 13
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14, &Rl BT Tel Y &

1. AI(OH)s > Ca(OH), > Lu(OH)5 > La(OH )5
2. Ca(OH); > La(OH)3 > Lu(OH)3 > AI(OH)4
3. Lu(OH);3 > La(OH); > Ca(OH), > AI(OH);
4. La(OH)3 > Ca(OH)y > AI(OH)5 > Lu(OH);

0]
0]

Page 14
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15. 3RICH V4, dI9HME T}, 3R SE1G P, dTell T Uebel—URATY] (monoatomic) &gt I
(C, = 2R) &I T 931 (A1 AT, n Hied) & T [RR 18 <91 P, & faog
9 dep feReaTRe T ST 8 S dep fob 39 b7 ga1d P, 21 81 STl et B 2
1. e AR Bg™ (adiabatically) ©U § fbam STrem &, o fbam mm @i w =
3V, (Py—Py ) SR fT 77T 81
2. IR IR TS (adiabatically) o9 a7 ST &, @ grerdt uRac AS = 0
GIRT f&m ST 2|
3. I fAedR FHaTdT (isothermally) 9 & fa5am SIrem 8, @t fosam 1m orf w =
—nRTIn(£L) GRT T ST &1

4, I fOFIR FHATHRT (isothermally) 0 & fohaT ST 8, AT Grerdt aRacH AS =
—nRin(£L) GRT T S &1

Page 15
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16. Uep FRR QY T UR 3R Pt Sa1a P & faferst 719 wR erfafspar Ager X(g) = Y(g) + Z(g)
R IR a1 Fger W AR JoTef! & aad @ v ¥ S 81 X & 1 91 9 6
R gU P o A= 9 & ol Fger Tenfud fham ST &1 areel 1 a8k A1 8¢

TE telre 8T
2
PV
RT
B _
P P
(a) (b)
PV
RT
1
P P
(c) (d)

Page 16
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17. & &9 gemefiar @auni PQ 3R RS, W @R ax| U™ T, W, 7 aMI a0 &
gorefierdr UM (solubility product) SRTER UTY ST &1 91 a9 ™ T, (T, > To)
W, PQ P gerefietdr T, IR & gemefierar & i A7 &1 Sl 81 39 1T, Th
IR AT T, (T, > Ty) TR RS, DT Geaefetd T, TR 30T gerefierar I SR &l STt
g1 T, AU W PQ BT iR T, TTTHM WR RS, BT Ferefierd oM &l Fel FuTd &

1

. 9/8

. 9/32

. 3/2

~owoNoR

Page 17
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18. I uTfdes wemall R AR N S U WY Tfelthicd S@a ¥ dred &
fepcadt 2ut (2p) TRHATY] Hefmal & HSaTSs (A7 UTe) 3MeReld FRT ] &

VARVIRVEEV VIOV
968806

JTUTIeh HeTaN Y Sorfel T Tal oo & -

1LI<IV=I1l<l
2. 1< V<l <l
3. << IV
4. V=I1l=1II <I

Page 18
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19. TSSO TTCH H fafie sRaattel 3 Fgid aufehH I ATt &l T 3Fd T Bl
21 U fAQT sfge faffier 97 ot wRi &R 36 9y sjzrer & foig fAfe ge fad
e (Fret) Solf TR & 1 gerdei=idh ThHUT (transition) T I BIdi! 8| AGHA
$Ge], IR SGaT], qR%Frg@ﬁﬂ:ﬂﬁ%sﬁﬁseaﬁﬁmT%|Qﬁ?&pgarﬁTéﬁqasaHa
T AN B A SO 1 it sfRaett Y e o Mgy ot ) gRT gertar ST &1
EESINERCIS a?ratﬂ:ﬁ STEIFQJTW (ground state energy), E, 3R i RERI®

h T TN T Y, }j ) 1 aRATOT 1faeTh o o folg wel faded 8

mzn

1. _(EJL,/h)nizoj1 L

—(Ewu/h)
3. —Ey
4. T

n

Page 19
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20. T PIfe AT X(g)—2Y(g) + 22(g), R smeef A_Y X, v, 3R z i smaaw
3R R AU WR AT Her & iR it 81 TRMWS (t= 0) 919 1 atm & 3iR
30 fA9IC & 91e Pl TTT FEHR 2.5 atm B ST 81 t = 1 HS W 3P X BT 379 2
1. 12.5%
2. 25%
3. 50%
4. 75%

Page 20
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Set—A

Notes and Notations

- Figures are for representational purposes only and are not drawn to scale.
- N denotes the set of all natural numbers.

- 7Z denotes the set of all integers.

- R denotes the set of all real numbers.

+ C denotes the set of all complex numbers.

- Forall z € R, [z] denotes max{m € Z : m < x}.

- The n'N order derivative of f(z) is denoted by £ (z).
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1. YIS aRId I3 o 3R b & fAU FHfiawo o X5 —p = 0 F R ¥ YT
TG bl TR &
A. 887
B. 443
C. 1
D. O
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2. FHIER 2 + y = xy BT TG BRA dTetl TR G 2, y I 1 A (2, ) DI
R 8
A 2
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3. TR n2X2 4 2024X + (n? + 1) = 0 &1 FAEE R J 81 0 -7 quIiehi dt
T &
A. 31
B. 5
C. 1012
D. 1012 3R 2024 & &=
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4, T SR [0, 1] BT Cy B B H AT B9 | 3FTet TR H, FARTA [0, 1] BT <= STRT,
[0,3],(%,2),[2,1], 5 RforT o, iR Hear 3fcRTet (L, 2) 1 ger < &l 3Rl [0, L]
3R [2,1] P HFHST BI ;&b BY 1 AT B | 3FTel TR H O & QI IRl J Tl
Pl oiaTs L & ol A i e SR Jeg $ferteT (1, 2) SR (1, 8) @l ger <
QY FRIA b HFHST DI C, P BY H AT HY | T A8 H 9IRI I 8Y, fobedt off

n € N & fav Ie ¢, a1 foHfor a9
0 1 o
0 1 2 1 C,
3 3
o 2 1 T8 1 g
99 3 3 9 9

fhR ©, P I=aRTcll Y AdTS BT AT &

1
81
2
81
14
81
16
81

o o0 wr
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5. AF AU s S W A el f 1 Z — CH TR & b Ift m,n € Z & forg
flm+mn) = f(m)f(n), IR f(0 )—1%|1°a°_\I

A SHW fesfR@sd f(-1) =
B. sﬁQersﬁ:\aa%ﬁaf(n:H&
C.SHUW fesfoasfd f(1)
D. SHUAD f & oy f(1) =1
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6. R 5 O figail # R e f(x) = cos z + cos(v/11 =) 3T SfeBeH Pl UTH PRl
2 421 gl Bt v &
A. 0
B. 2
C. 1

D. c©
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7. AR AR P 3R Q & g1 €y, €, & Ul & fig &, &
Cr:2*+y*+2x—y=0
I
Cy:x? +y* +3x+2y—3=0.
R 1 (1,2) 3R @1 PQ & ffa & i 2
A V2
B. 5/V/3
C. 8/V3
D. 4/v/10
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8. AN AT n € N, IR Tt 7 € R & AT f(z) = 2" B AR

1 2 n
f(1)+f(1)!(1>+f(2)!(1)+---+f(7;(1)
&1 e &
A1
B. 2n!
C. (n+1)2"
D. 2n
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9. 9 HfIY 5 & ABC'D &t sfamiail & s 1 g 81 PR Q i H ow fig & fh
ABP 3R CDQ &g (equilateral) 3T &1

R S ABP 3R CDQ & TS (intersection, B &) T ehe &

A.

B.

C.

D

A

10

B
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10. A SHfOIY fdh AB T g1 1 o & foige! B 1 8, 3R g O g &1 s 81 79
Mo 6 ¢ g0 R G W1 fdg & fb LBOC = 60°1 C' A AB T &iaad T R feig
D 81 91 IS & %2 99 g o &91fel 8 Sl @ DB, Ts DC 3R feigall B ik ¢
Pl SIS aTel I & BIC AT BT et oar 8, ST & e iy 10 armpfa A fe@mn
T 8|

60°

A O D B

R g0 © &t o 8
A V3 —(3/2)
B. V3/8

C. (2++3)/16

D. (v3-1)/3

11
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11. 99 @IQ
1 .T7
I:/ - dx
o V1+a8
o

A —1<I<0

B.0<I<3

C s<I<:

D. s <I<?$

12
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12. A AU s A 3R BRI 3% 3 AT 8 AB = BA IR A2—5AB+4B2 =,
STET 0, < Afcaw ol gfar 21 fiR

A A= B3l A=4B
B. A— B 31gchAufid (singular) &

C. A — 4B 31FehAvli (singular) 8
D. A 3R B hHui (non-singular) 83 A— BT A — 4B 5 ¥ BIs Wd

o (non-singular) 8

13
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13. 3Tddhel HIHRU

HEd e / FEdE
A. TG THTE
B. G 3TeRT—3TeRT THIEM
C. U IR—FY Tl 31 HHEH
D. U& IR-T 3mafed (periodic) A€M

14
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14, A9 &AfOIT 6 f : [0,27] — R U 3fadberily, FRAR a9 (strictly increasing)
el & 3R £(0) < 0 < f(2m)| AF AR F(t) = [ f(x) dz, I ¢ € [0,27]
ISIYREDN

A. F IS [0, 2] WR TP T el &
B. F 3RS [0, 27] WR Uh TS §3T Bl &
C. F &1 3R (0, 2) H U <A g &
D. F 3T RIS (0,27) H Uab 3ferreH g 8

15
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15. A N 6 o > 0 3R £, g 3FARTA [0, o] WR T FId el & 15 f(z) = f(a — )
AR g(z) + gla —2) =3B 1R [ f(x) g(x) do BT T &
A. 3a
B. [y g(x) dx
C. [y f(z)da
D. 2[5 f(x)du

16
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16. AF O 6 A, B, C T IR-T@ fdg 81 99 oifoe i M 3R N 3 AB
3R AC gl R W fig € &6 X1 MN W@ BC & AR 81 1 efifog b

IMB| =1, [MN| =3, [INC| =2 3R |BC| =5 & | A1 &lifoiq f& A § 3Js BC
W dead ;R X &

A

R W AX 6 7918 &
A 142
B. 5v/15/8
C. 4/V3
D. (V54 v6)/2

17
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17. GHIRROT
X1+ Xo+ X3 =30

& quItes FATEMI (X, Xo, X3), S8l 9D X;, i = 1,2, 3, R-H0MHD g 3R 3 ¥
A. 100
B. 244
C. 331
D. 402

18
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18. AN &AfOIY & 72 R R U U1 99ged (equivalence) € & 135, (21, y1) R(22, yo)
TS 2|y | + 3|y1| = 2|as| + 3|ye| BN AR

A. U 3 31fdes 3raud (element) ATl Td goddl & H &9 ¥ & 4 3T
g

B. U 3Fid goddl 9 & foFH 4 | PH 31a0d 8
C. UHT U% JeadT & & fH &7 9 &7 1000 319 &
D. VT U Joadl 3 & foraH 3= 3fedd 8

19
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19. AN AR f R > RTG W B &8 b f/ = IR f(0) =1, 3R g: R — R

et & fob
f(x)+g(x)=2° 2z €R.
R [ f(@)g(a) do BT E
A LB—ect+S
B. %— e—%
C. ¢
D. e+§

20
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20. U 3TTSH! & & BR 8- U MeR A W iR TRT IR B H1 T8 37 a1 T&:| b 919 ISHI
& IHT IRAT 81 MR A ¥ R B & folv T IS et g 6 a1 (afRa g, 8iik
IR B H IR A & U (HAH ISH &R I I 6 Iof FefRd g1 IS 377+ gag 6
T A TR T E, A B IER & ol ISH =7 I F¥91GAT 1/2 81 IS I8 919 6 a9
MR BHE, AT TR A & AT S W= & qeqreT 2/3 B1 (98 o o <) IR e aw
FhdT 8, T 98 GIE A TER I B &R B IHT IR Gl & 3R A &l e Favar
1) 79 A f5 a8 AHaR 3T g 6 97 A IR 7 21 iR TR $Y g 5:30 a9
IER B H 8 &Y AT 8

A. 35/216
B. 37/216
C. 41/216
D. 43/216

21
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PV IuTh RRID
gedt OR JBeaTehy Ul Ul hl AT g | ~10.00 m-s?
Jlecot R2RI® kp | 1.38 x 10723 J.K
gt Bl GeIHH M, | 6 x 10%* kg
gedt &t Bean R. | 6.4 x 105 m
SCIFCI & AT BT YINHTT e |1.60x 10719 C
ZCTICI Dl GeIHT me | 9.11 x 1073 kg
OIS Pl SeHH m, | 1.67 x 10727 kg
RAT0dD SPTS u | 931.5 MeV/c?
AT Y IR 1o | 1.26 x 1076 H-m~!
AFH BT WRIIATD € | 8.85 x 1012 F-m~!
SSIEASONED h | 6.63x 1073 J.s
TaNTTS! R Ny | 6.022 x 102 mol~!
AT H U1 DY AT BT T ¢ |3.00x10% ms!
T -dleesii (ERRTD o | 5.67x 108 W-m2.K*
i N RS R | 831 JK ' mol™!
eI fe TRyl RIS G | 6.67x 1071 kg=tm’ . 572
e (Wien) RIS 2.90 x 1073 m-K
In2 ~ | 0.69
In3 ~ | 1.10
In 10 ~ | 2.30
In11 ~ | 2.40
T ~ | 3.14
UTT STETUT T 3R e ~ | 272

o

- N UTpidies ST & AT Dl ST 8
- 7 JUTit T TE

. R IRAID TT3TDT T
. C iRy GaT3fier I
- AW 2 e R P A, (2] AGAT {m € Z : m < 2} I D 31fADHe F&T

o [0 (z) AT f(2) BT nth SR S
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1. $PIE ST BT T DHUl, Th arefaaet daf (potential well) &
IR, v—vozaﬂ$waq§|ﬁ7§g(or|gm ) BIST SI1aT 81 9 d
T gt TS St () = az’exp (—ba?) &, NHH a=b =1
(s. |.sa€|sﬁfﬁ)%|zﬁwaﬁqﬁ%ﬁ@wamwm<%%ﬁﬁq vy BT

=AH qH, S.1. 31l H FoRTch Ho g 8, 98 &
A. 0.85
B. 0.75
C. 0.95
D. 0.65
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2. U m SH &1 fus, U fAfRMR §ad F = —kyw — ka3 B
e &8 &I &y, 3R ky TPRIHD FORID &1 T bl 3feepas
IR A 8l T &l {390 9§ g9 g ol Sufed fham e g1
foRR, U1 v & folg Ta9 Sug ot &

A ks <<1
B. ksA/ky << 1
C. ks << Kk
D. k3 A%k << 1
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3. U ®oR fUS 3 rad.s~! & R P10l 1 & ¥ &7 81 39T guiA
e (0, —1,1) 3ﬁ'\’(1,1,3) ﬁé&umﬁgww%lwﬂwﬁﬁraﬁm
ShIgdl H ech A §Y, 39 fie R Ry uab foig, foident fRceria
(4,6,7) &, & ArapIfeld T ... ... gl

A 3
B. 2
C. 6
D. 4
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4. U m STAM BT IE, T M T M & dR (M > m) & aRI 3R
TIH g NI A GAB gl AT A [P TR F IH H, T8 &
oRT, Iofiar A BTk feRrfa |feer (position vector) AT 7, L 3R
781 89 Uh T A = ¢ x L &I IR9IRT axd &1 fh

A A TP T AR &
B. A T YRA GM?/m &I
C. A &1 A 3R T8 Pl H&TT HT Tt @9ad

D. A 3R 7 U feom 7 21
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5. SIHM M BT e g o1 Y-l Rrfast $atf de (one-
dimensional potential energy well ) & 37ex Sl &= &1 g | feRrfasT
o1l BT BT ¢(x) = k|| & IT&T k TP GHD (RTD &1 L6 H DUl
BT LT TR A H 2 = 20 F BIST T AT| fhR, FHT & e
& T Safe L gl

32Mxg
A. k
16 Mz
B. k
C 8MZL’O

o

O
W
==

8

o
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6. TOCATHYYT &b YA H, BT H, TP 31 I I Hdlg H I TR
ST &1 9% Ueh FEFaTa ot T 3FIHT Il & foreent URHATT, g5eh!
dTcpTfcias i & T o FHTFUTC 8IdT &1 AT SAiolg 3 TBcdTehyul

ScT B g1 H Ra1a 967 TPRIHD & offh (99N U ¥ ag DI
T R H INEM <l 81 YH IR ugdH H Sieb Ugel a¥g o JIIHM
H gig fFrfelfd fer & srgufae &

A . H

B. H”

C. 03

D. H3/?
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7. T 91g & IR 6 BT r 8 3R 39 R aRT /1 varfed & <&
gl B ST BY | 3ERIYH B AR 39D WiaRrgadar (resistivity )
I &R R T8l Fxcl g1 I fOFdR &7 o 710G 81 dR
%EFITCITI'H‘#Q'@ Tfct gTs G5 ( per unit time), " & FHTIATC
UTs S 81 T8 n BT A ... ... gl

A. 0

B. =2
C. -4
D. —6
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8. Ueh U o 3R Ueh 319} I T 39 a¥s T by ST & o ggeht
JARE Sort el R ¥ K O 9eard! 81 U § RIA1a & B,
U & 37X I T geca el R &R " 9 &Y &1 9T 81 T, g3
& IR TEE &b IRET Ht )

A. Facl [ IR R et 31

B. Phadl K W AR et 21

C. K 3R I M1 W R ol &1
D. IF Bl
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9. T AMISTEIH® 3Mesf I (monoatomic ideal gas) & TfSaTefe®
e (adiabatic compression) & PRI G&1d, Hel ST H k AT
G ST &1 719 Shifory fob Huled | ugel I ol fafere arehur g3
(interparticle distance) d; & 3R TS & §1€ Gaferd 7 d,, B
aﬁﬁwdl/dgaﬁkaiwﬁwmmw%aﬁaaﬂqﬁ

A. 0.22
B. 0.20
C. 0.26
D. 0.24
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10. F9 g<d 3R AT R T U 3 Mall, I9T fER1P 7 b I
fafepeurelieT U 9 Se1 2T & fogd srfieafs F=fafad &

Tt) =T, + (T, — T,)e ",

STEl 7), a%g P URIHe dI9M & IR 7, 3MHUYTE &1 d9HH &l
for,

T x R?
TxX R
T x R?

7 o< RY

o o Tz
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11. o7 fop o o fogmam T 8, U T I8 39T <d dTell U
IS HaTed ¥oid U THMICR el JeTRT & 19 9T 17 8 | TR
el & 9 H§ oM & 915 Told IR el Iag 31d9T g+ (net
surface charge density) +o/2 €| FETRA Teicl UR g 31d9T e
+o | FYIRA Teicl 3R Fold & TG &% (cross—sectional

area) @I FHM A §U, HLTNA P HbRIHD CIHTeT bl FHAT

P dTel] HaTed Told Jdag W IRT Idg 319l o+cq .. . . .. 2l
o) c/2 -G
A —o
B. —50/4
C. —o/4

D. —30/4
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12. B3SAT R &1 U@ AtTE IAeR od oI &RT 1 vaTfed gl 81 ST
fo o o R T 8, 39 U BT 22— H T T 8| Gahig
&7 BT y—Tcd F® (0, R,0) R ...... gl

Z
A

A. oI/ (16v2R)
B. 10!/ (4v2R)
C. uol/ (8V2R)
D. 0

x>
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13. BIZSNIMD JUichHIY IGET3TT Pl TR ST (Balmer series) T
Seldrei= HehHUT bl HafHd dRal & Sl n > 3 H n = 2 Teb Sl
g ST8T n &I Faicq F&T (principal quantum number) &1 U
BISSIol~eh URHTY], YRHTY] HEAT Z= 24, HaH Tl FHY R <&
& SR HHFUT (transition) ¥ ToRAT &1 SO BICH Bl ol
Eq 81 Ueh 3y BISSINIeh URHAY, URHTY] HE&T Z= 25, I DR
& IR FHAUT H TRl & forGH Icaford DI $f ol £y &l
R |Ey — Ey|, eVH, ...... P a9 PNIT g

A. 9

B. 27
C. 54
D. 90
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14. U@ T3 (muon) T 3119, Teh Soideid o 3L &b FH il
& S fob =3I BT SeTHM, Selac M & S| I ¥ 200 T
3118 BT 81 =3I 2 x 106 second &7 BT SITAT &1 Ueb =3+
BIGSIOT URATY, Teh TICH IR Teb FAT bl Tep deft g5 afaeer
(bound state) 21 & 81 H USal, I HIoR! Ball H =3I SR
I TS GRSHHUTT bl AT ... ... & T RIS B

A. 1012
B. 101
C. 1016
D. 108
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15. GRATY] & &FCHT (Thompson) Td Y&xWrs (Rutherford) Hied &
IR | &I B BT IIT P —

A.
B.
C.

ofFoE HiSel H URHTY] FER 2|

EXBIS HiSel H IRAT] f8R g

fTFH ATl & YR WR, URHTY] D AT DR B
3T T8l T ST Hebll 8|

. TIPS HISel & IMYR R, WA & AT 3MDHR Bl

3Tt fhaT ST TepdT 2
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16. T 3701 o9 (convex lens) @1 Bidel @alTs f &1 39 of & T,
$ITg h ol Uep AWep g VT §S € Td 9 a¥g I [ = 10.00 cm
I X IR Teh T T T8 &1 $H I DI, T R ci! ©id ahl
TS by = 4.00 cm 81 R & @ d = 6.00 cm ThIF HT IR
IR fhaT ST 81 31§ ThIF R, Hdls hy = 9.00 cm &I
‘c‘s?f%rwgi g1 318 (h) 3R Bidae adTs (f) & U b/ f BT HH
...... |

A. 3.00
B. 3.75
C. 4.00

D. 4.50
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17. U QIfcherrell &g Tebrer i @l Uil | R U & Yel (pool)
TeT H ST T 81 YT & TERTS 5 m & 3R U &7 31udcias Gadidy
(refractive index) 1.33 81 SR H W M W, UPHMIT &A%

(m2) ...... &b T TN B
A. 30
B. 100
C. 60
D. 120
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18. Hidel TdTg 10 cm dTel ST o (convex lens) GRT U& I Bl

qId i B GI"I(_'I(\I g1 39 a¥q 3R P! IS BT & dia hi

A L, cm H, ... gl
A 10

B. 15
C. 20
D. 40
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19. TP AFIRIEINE eef i (monoatomic ideal gas) g, Qsﬂlvqg
T (absolute temperature) 7' UR, Ui gepTs TTICH URHTI

& T 1 &1 T T & UAD URA] BT ST m &1 3 HUTett
<l HIfiehT T qUIT ehRel §U, URHTULAT el TR Uhidt (wave nature)
T ORI BT ST JahaT & Il

h/v/mkpT << 1
nh/vmkpT << 1
n'Bh//mkpT << 1
n'2h/\/mkpT << 1

o o Tz
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20. ST o fo & fomar T 8, a1 e1ef—3d (semi—infinite) ARI &1

x 3R 2 31&l 5 T TIT 8| AdTS o b T FNDR od Bl Bhg y—2z qel

5 7 (Origin) ¥ 20 &1 ¥ W 81 I IRI J GRT T = kt Harfsd
it & (STET, ¢ 999 & 3R k RR1® §), @ o ® URT (induced)
emf T ORATT . ... .. gl

4 d
a—
kt
Kt - . y
23

X

A. poka/dm

B. pokaln(5/3)/4m

C. 0

D. pokaln (3/2)/2m



