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NEST-2025 Questions with Answer Keys

Correct answers are option A in all the questions.

Please note: The sequence of questions and options were different in the examinations.
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1. Change of amino acids in a protein led to formation of a salt bridge, without affecting
the overall fold of the protein. Such a change will result in:

A. a decrease in enthalpy (H) of the protein.

B. a decrease in melting temperature (Ty,) of the protein.
C. a decrease in stability of the protein.
D.

an increase in free energy change (AG) of the protein.
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2. Consider the following statements regarding steps involved in the light reaction of
photosynthesis.
(I) Water is oxidized and protons are released in the stroma by photosystem-II.
(IT) Photosystem-I reduces NADP* to NADPH in the stroma.
(IIT) Cytochrome bgf complex transports protons into the lumen.
(

IV) ATP synthase transports protons from stroma to lumen resulting in ATP
synthesis.

Choose the option with the combination of correct statements.
A. (II) and (III)
B. (I) and (II)
C. (III) and (IV)
D. (IT) and (IV)
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3. Malaria, caused by Plasmodium, is transmitted by Anopheles mosquito. Plasmodium
transforms into a virulent form X, and is stored in the salivary gland of the mosquito.
Transmission of X into a human host eventually results in recurring chills and high
fever. This is caused by a toxic substance Y released by the ruptured infected red

blood cells. X and Y, respectively, are:
A. sporozoite and haemozoin.
B. trophozoite and haemozoin.
C. merozoite and hemagglutinin.

D. sporozoite and hemagglutinin.
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4. The oxygen dissociation curve (as percentage saturation versus pO; of blood) of
haemoglobin for a healthy adult individual is shown in the graph.
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P, Q and R in the graph, respectively, represent pO, of blood in:
A. veins (post-exercise); veins (at rest); arteries
B. arteries; veins (at rest); veins (post-exercise)
C. arteries; veins (post-exercise); veins (at rest)
D.

veins (at rest); veins (post-exercise); arteries
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5. When a human somatic cell undergoes mitotic division, the ploidy level in metaphase
and telophase, respectively, would be:

A. 2n and 2n
B. nand n
C. 4n and 2n
D. n and 2n
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6. In an enzymatic reaction, the initial velocity at a substrate concentration of 0.03
mmol /L was 1.5x107® mmol/L/min. The substrate concentration required to reach
half of the maximum velocity was 0.06 mmol/L. The maximum velocity (mmol/L/min)
of this enzymatic reaction is:

A 45x%x1073
B. 3x 1073

C. 0.5x 1073
D. 0.135 x 1073
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7. In an experiment, 250 bacterial cells were inoculated into a flask containing fresh
growth medium. After a period of acclimatization, the growth pattern was monitored.
The bacteria showed a rapid rate of multiplication until 3 hours. At this point, the
experimenter pipetted out 0.01 mL of the bacterial culture and added it to 9.99
mL diluent. When 0.1 mL of this diluted culture was plated on a solidified growth
medium and incubated under optimum conditions, 102 colonies were observed. If
each colony originated from one bacterium, then the doubling time of these bacteria
is approximately:

A. 15 minutes
B. 10 minutes
C. 20 minutes

D. 40 minutes
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8. In the eukaryotic cell cycle shown in the figure, the black solid bars (1, 2 and 3)
represent important checkpoints that determine whether the cell will continue to
proceed through the cycle. This progression of cell cycle depends on the signals
received from both internal and external environment of the cell. The cell can exit
from the cycle and enter a non-dividing state at the point indicated by a black circular
arrow.

Factors influencing checkpoints 1, 2 and 3, respectively, are:
A. growth factors; DNA replication; chromosome attachment to spindles.
B. chromosome attachment to spindles; DNA replication; growth factors.
C. DNA replication; growth factors; chromosome attachment to spindles.

D. growth factors; chromosome attachment to spindles; DNA replication.
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9. Shotgun method was used for sequencing a stretch of DNA wherein the molecule was
broken into small fragments and each fragment was sequenced. The DNA sequence
was then assembled by identifying the overlaps. The 5’- 3’ sequence of the fragments
(I-V) are given below:

(I) GGCTCAAGGAGAGGG

(IT) CCGTCAAAAAAATTTAACCCTT
(ITIT) CCCTTAAGGAGAGAGGATTAGGA
(IV) GGGAATTATACCGT

(

V) GGATACCTTTT

Identify the alignment of the fragments to determine the correct DNA sequence.
A. LIV-II-TI-V
B. HI-I-II-1V-V
C. I-IV-V-II-III
D. IV-II-V-I-II
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10. In the lac-operon system, lactose acts as an inducer that binds to the repressor protein
attached to the operator region (lacO) and allows the expression of (3-galactosidase.
When X-gal (a synthetic substrate) is added to the medium, 3-galactosidase converts
it into a blue-coloured compound.

In an experiment, the 3-galactosidase coding sequence was replaced with a T7-
RNA polymerase coding sequence downstream to the lac operator region (lacO). The
[3-galactosidase coding sequence was inserted into a plasmid under the control of T7
promoter (that allows binding of only T7-RNA polymerase). When another factor
Y is produced in this cell, it binds and blocks the activity of T7-RNA polymerase.
Based on this information, choose the correct statement.

A. In the presence of both X-gal and lactose, but in the absence of factor Y,
colonies will appear blue.

B. In the presence of X-gal, lactose and factor Y, colonies will appear blue.

C. In the absence of lactose, but in the presence of X-gal and factor Y, colonies
will appear blue.

D. In the absence of both lactose and factor Y, but in the presence of X-gal,
colonies will appear blue.
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11. Two plants of the same type were potted in separate pots X and Y. After a few
days, it was observed that the leaves of the plant in pot X were completely wilted,
whereas those of the plant in pot Y were upright and firm. The pressure potential
(V,), solute potential (W) and water potential (V) of the leaf cells of the plants in
X and Y would, respectively, be:

A. X:0,-0.7,-0.7 and Y: 0.7, -0.7, 0
B. X:0.7,-0.7, 0 and Y: 0, -0.7, -0.7
C. X:0,-0.7,0.7 and Y: 0.7, 0, -0.7
D. X:-0.7,0.7, 0 and Y: 0, 0.7, 0.7
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12. The pattern formation of certain tissues (P, Q and R) in a thickening dicot stem is
depicted in the figure.
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If a transverse section of such a stem was stained with phloroglucinol (that specifically
stains lignified tissue), then the tissue/s that would be stained is/are:

A. Q only
B. P and Q only
C. P only
D. Q and R only
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13. Four pedigrees are shown, where square represents male and circle represents female.
Affected individuals are represented as filled squares and circles. Note that carriers
are not indicated and the penetrance of the trait is 100%.

; o [ "
Tom O om e ET; mo

mO O B (me 0e el el
o o . B0

@ﬁw&.kﬁ@ on
50 CeméeB b B 6 m

Among the given options, choose the option that correctly represents pedigrees indi-
cating inheritance of autosomal recessive and sex-linked recessive traits, respectively.

A ivandi
B. iv and ii
C. iii and i

D. iii and ii
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14. When a true-breeding purple-fruit-bearing brinjal plant is crossed with a true-breeding
white-fruit-bearing brinjal plant, all the F1 plants produced violet brinjals. Choose
the expected outcome observed in F2 plants resulting from selfing the F1 plants.

A.

B.

Twice the number of progeny plants would bear violet fruits as compared
to purple fruits.

75% of the progeny plants would produce purple fruits.

25% of the progeny would bear white fruits while the remaining would bear
violet fruits.

. Equal proportion of progeny would bear purple and violet fruits.
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15. Experiments carried out by the ethologist Nikolaas Tinbergen supported the hypoth-
esis that ‘a wasp learns the location of her nest by visual cues only’. The method
he followed was as follows: the entrance of the wasp’s nest on the ground was sur-
rounded by cones of a pine tree in a circular manner. These cones served as movable
visual cues. When the wasp left her nest for foraging, the pine cones were moved to
a different location and placed in the same circular manner. In this context, choose
the correct option that depicts the expected behaviour of the wasp on her return.

A. The wasp looks for the nest entrance at the centre of the pine cones.
B. The wasp efficiently locates her original nest.

C. The wasp hovers around the pine cones before reaching her original nest
entrance.

D. The wasp reaches her original nest entrance but realizes that the pine cones
are missing and goes to find them.
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16. The table depicts list of characters (I-V) in five species (M-Q) where 1 represents

presence and 0 represents absence of the character.

Species M | Species N | Species O | Species P | Species Q
Character 1 0 0 0 1 0
Character II 1 0 1 1 1
Character III 1 1 1 1 1
Character IV 0 0 1 1 1
Character V 0 0 1 1 0

The tree that correctly represents the evolutionary relationship between the species
M, N, O, P and Q is:

o0 Z Z

el ¢

Z 200~

y

22070
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17. Studies have shown that considerable genetic variation exist in the number of abdom-
inal bristles found in fruit fly populations. An experiment on artificial selection on
a population of Drosophila melanogaster was carried out for 35 generations. Three
respresentative plots I, IT and III are shown.
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If the observed population is undergoing stabilizing selection, then the correct option
is:

A. At the end of the experiment, majority of the flies had an average of 40
abdominal bristles.

B. Plot II represents the highest proportion of population at the start of the
experiment.

C. Populations in plots I and III represent characters selected for during the
course of the experiment.

D. Plots IT and III had the highest proportions of flies at the start of the
experiment.
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18. The process of opening and closing of stomata (called stomatal movement) is con-
trolled by turgor pressure changes in the guard cells. A list of events is given below.

i) Water potential becomes less negative

ii) Guard cells shrink

iii) Water potential becomes more negative
iv) Guard cells swell

v) Kt and Cl~ diffuse passively out of the cell
vi) Water is taken up by the cells

vii) Water diffuses out of the cell by osmosis
viil) Stomata close

ix) Stomata open

x) KT and Cl~ actively move into the cell

The correct sequence of events occurring in the guard cells leading to stomatal move-
ment during a period of darkness in most plants would be:

A (v) = (i) = (vii) — (ii) — (viii)
iii) — (vi) = (iv) — (ix)
v )

B. (x) = (iii) — (vi i
C. (v) = (iii) — (vi (ix
D. (x) = (

_
(vi) = (iv) =

X i) — (vil) — (ii) — (viii)
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19. A researcher wants to study the effect of habitat fragmentation on bird species rich-
ness in a tropical rainforest. The species richness of the same rainforest before frag-
mentation is known. The best study design to ensure valid and reliable results would
be to:

A. compare bird species richness in multiple patches of varying sizes of the
entire tropical rainforest.

B. count the number of bird species in a single large patch of the tropical
rainforest.

C. compare bird species richness of the fragmented tropical rainforest with
that of a fragmented temperate forest.

D. compare the total number of individuals of any bird species in the frag-
mented and unfragmented tropical rainforest.
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20. A particular herbivore species X was being studied. There are two populations of
this species, one found in Sri Lanka and the other in Indian mainland. Five thousand
years ago, species X had a variety of colours - blue, green, red and yellow. Species X
of all the four colours were equally prevalent in both the locations. In the present-day
Sri Lankan Island, while species X of all these colours are still found, the majority of
the population is green in colour. If this change in population distribution is solely
due to founder effect, the statement most likely to be true is:

A. A severe earthquake killed a large number of species X of all colours, after
which the individuals that came in from Indian mainland were predomi-
nantly green in colour.

B. The green-coloured species X could perfectly camouflage with the vegeta-
tion of the forest and were thus less predated upon by carnivores.

C. A severe earthquake killed a large number of species X of all colours, and
survivors were green in colour merely by chance.

D. The number of species X that were green-coloured, decreased in Indian
mainland due to predation.
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1. Maltose, a disaccharide, contains glycosidic linkage between
A. two units of a-D-glucose
B. [-D-glucose and a-D-fructose
C. two units of S-D-glucose
D. a-D-glucose and p-D-fructose
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2. Consider the following compound.

The IUPAC name of the compound is

A.

B.
C.
D.

5-ethyl-6-methylnonan-3-ol
1,3-diethyl-4-methylheptan-1-ol
5-ethyl-6-propylheptan-3-ol
5-ethyl-4-methylnonan-7-ol
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3. According to the VSEPR theory, the shapes of PCl;, PCIJ, and PCls, respec-
tively, are

A. Trigonal bipyramidal, Tetrahedral, and Trigonal pyramidal
B. Trigonal bipyramidal, Square planar, and Trigonal planar
C. Square pyramid, Tetrahedral, and Trigonal pyramidal

D. Square pyramid, Tetrahedral, and Trigonal planar
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4. If the density of a liquid is 1.81 g/cm?, then the mass of 1.2 mL of the liquid in
correct significant figures is

22¢
2172 g
217 g
21¢g

S aw >
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5. The oxidation number and valence number of Ga in GayCly having a metal—metal

bond, respectively, are

A.

B.
C.
D.

2 and 3
3 and 3
1 and 3
3 and 2
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6. Cyclopentene is transformed into 1,2,3-tribromocyclopentane in two steps. The
correct order of reagents required to carry out this transformation is

A. Step 1: 1 equiv. Bry, hv
Step 2: 1 equiv. Bry/CCly

B. Step 1: HBr
Step 2: 1 equiv. Bry/CCly

C. Step 1: 1 equiv. Bry/CCly
Step 2: 1 equiv. Bryp, hr

D. Step 1: 1 equiv. Brg, hr
Step 2: HBr/peroxide
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7. The compound P on reaction with KCN gives Q which on catalytic hydrogena-
tion with Hy/Ni produces R. Compound R on reaction with CHCl3 /KOH gives
n-propylisocyanide. The compound P is

A. chloroethane
B. 1-chloroethene
C. chloropropane

D. 1-chloropropene
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8. Consider the following compound.
1
©

The major product in an aromatic electrophilic substitution reaction (E = elec-
trophile) on the given compound would be

CN

0]

sacgiiope

(a) (b)

st ege

(c) (d)
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9. Consider the following reaction:

a) CH3MgBr (2 equiv)/
\ﬂ/\/\\ ether
O b) H;O*

The compound P is

M >(\/Y

OH o) OH NH,
(a) (b)

>|/\/Y >|/\/\|<

OH OH OH OH
() (d)
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10. Isopropyl benzene when oxidized in the presence of air followed by treatment
with dil. HCI produces compounds P and Q. P turns a blue litmus paper red.
P produces R upon reaction with chromic acid. The structure of R is

0
(b)
0 F| o
(d)
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11. A first-row transition metal dipositive ion forms an octahedral aqua complex P,
which is paramagnetic. The addition of excess ammonia to P gives Q, which
also is paramagnetic. Adding excess NaCN to P gives a diamagnetic complex R.
The complexes P, Q, and R, respectively, are

A. [Ni(H,0)e** , [Ni(NH;)6]**, and [Ni(CN)4]*~

B. [Ti(Hy0)6)2" , [Ti(NHs)g|>", and [Ti(CN)g]*~
C. [V(H0)]*" , [V(NH;)]**, and [V(CN)e]*~
D. [Cu(H20)6)" , [Cu(NHy)]?*, and [Cu(CN)J2-
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12. The correct sequence of the given manganese oxides with respect to melting point
is

MnyO7<MnOy<MnyO3<MnO
MnO<MnyO3<MnOy<MnyO-
MnO=Mny;03<MnOy<MnyO-
MnsO7<MnO9s=Mn,O3<MnO

S aw >
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13. The metal ion that does not form a stable metal carbonyl complex is
A. Titt
B. V3t
C. Cr3t+
D. Mn*t
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14. Consider two radioactive substances P and Q that decay following a first order
kinetics. It takes nine years for P for decay of 2/3" of its initial amount. In the
same nine years Q decays by half. If the ratio of the initial (t = 0) amounts of
P and Q, that is Py:Qq is 81:16, the number of years after which the quantities
of P and Q would be same is

A. 36
B. 9
C. 54
D. 72
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15. Consider the reaction X + Y = 2Z performed in a 1 L container. The equilibrium
constant is equal to 0.5. If the reaction begins with 1 mole of X, 2 moles of Y,
and n moles of Z, and at equilibrium the quantity of Z is 1 mole, then n is equal
to

Al
B. 0.5
C. 0.33
D. 1.2
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16. For a photoelectric setup, the relationship between the maximum velocity (V,,az)
of the photoelectrons and the incident radiation frequency v (1 being the thresh-
old frequency) is best represented as

>F >F
v, > v >
A% V
(a) (b)
A A
2 5
>F CF
% 4 v, >
AY AV
(c) (d)
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17. Consider a hypothetical order of molecular orbitals (MO) as shown below.

A

Energy

Assuming this MO ordering is valid for all the given diatomic molecules listed
here, the diatomic molecule that would be paramagnetic is

A. Ny
B. C,
C. F
D. O,
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18. Let the vapour pressure of a liquid be P, and P, at two different temperatures

T, and T5, respectively. They are related by an equation given by

m(5) =G0 [(5) - (3)]

where, AH represents the heat of vaporisation, R is the ideal gas constant.
Assume, R = 2 cal/mol/K, AH for water is equal to 540 cal/g, and P denotes
the vapour pressure of water at 450 K. The value of In(P) is close to

A. 223
B. 0.12
C. 10.8
D. 0.6
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19. The Gibbs free energy G for a liquid is considered as a function of temperature
(T) and pressure (P). G is plotted either as a function of temperature at different
constant pressures P; and Py (Py>P;) or as a function of pressure at different
constant temperatures T and Ty (To>T;). The correct variation of G is best
represented as

NN

PZ
1
TZ

T P

(a) (b)

b

NN

P T

() (d)
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20. Consider the electrochemical cell with two metal/metal ion electrodes, repre-
sented as M(s)|M?"(aq)||N?*"(aq)|N(s), where, M and N represent two different
metals. The plot of the EMF of the cell (E) against the quantity In(C,;/Cs),
where C; and Cy are the concentrations of the ions M*(aq) and N?*(aq) re-
spectively, is linear with intercept x and slope y. Let the equilibrium constant of
the cell reaction M(s)+N?*(aq)=M?"(aq)+N(s) be denoted by K. The correct
relationship involving K is

A, InK = —x/y
B. InK =y/x
C. K= —x/y
D. K=y/x
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1. Let 6 # (2n + 1)%, for n € Z. Consider the following system of two equations in the
variables x and y:

xcosh+ysecd = 0
rsinf +ytand =

This system does not have a unique solution if and only if 6 is in the set
A {nm:neZ}
B. {2n+1)m:n € Z}
C. 2nm:neZ}
D. {4n+1)r:neZ}
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2. Let S be the set of all rational numbers r such that if r = P with p,q € Z,q # 0, then
q

the two solutions of the quadratic equation x? + 2px + ¢*> = 0 are equal. Then the
number of elements in S is

A 2
B. 4
C. 1
D. infinite
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I
3. The value of the integral / rsin®(2?) dz is
0

o a w »
ERCRE
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4. For z € R, define (z) = 2 —[z]. Then for any arbitrary pair of real numbers z,y € R,
A (zt+y) <(z)+(y)
B. (z+y) > (x) + ()
C. (r+y) = () +{y)
D. (z+y) # (x) + (y)
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5. Let L; and Lo be two lines in the 3-dimensional space. The line L; is defined by the
equations

and the line Ly is defined by the equations
r+2 y—3 z+47

-2 40 37

where « is a nonzero real number. If the lines L; and Ly are mutually perpendicular,
then the value of « is

s
11
B2
3
8
C. 3
3
D. -
7

Page 6



WWW.prepp.in

prepp

Your Personal Exams Guide

6.
A circle S; with centre at C; and radius r; touches another
circle Sy with centre at Cy and radius 75 internally as shown A
in the figure. If ro > 2r; and a diameter of the bigger
circle touches the smaller circle at T, then the length of

the segment CyT is

/02 f!
/02
/02

1 + 27 1
1 172
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7. Let f:R — R be defined by f(z) = min{|z|, z*}. Then f is
A. differentiable everywhere except at x =1 and x = —1
B. differentiable everywhere
C. differentiable everywhere except at x = 0

D. differentiable everywhere except at x =0 and x = 1
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8. Let w be a complex number such that w® = 1 but w # —1. Then (1 +w)™! is equal

to

S aw »

1
5(1—w+w2—w3—l—w4)

1—w+w?—w+w

14w+ w? +w® +w
1
5(1+w—w2+w3—w4)
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9. Let k,1 and m be three 3-digit numbers chosen randomly. Then the probability that
k + [ 4+ m is divisible by number 3 is

A2
3
B 1
2
1
C'Z
1
D. -
9
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10. Let f(z) = 2® —ax®+bx + ¢, where a, b, c are nonzero integers. Suppose that f(a) = 0.
Then, all the roots of f are integers if and only if

c
A. — is the square of an integer.
a

c
B. —— is the square of an integer.
a

C. c is the square of an integer.

D. b = 3n?, for some integer n.
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11. If A and B are two real numbers such that

. B —cosx+ Acos2x .
lim exists,
x—0 X

then the value of A + B is
A1

B. 2
C. 0
D. 3
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12. Let g : [0,00) — R be a continuous function such that
g(2) + (log 2) / o) cost dt = 1.
0

Then the value of g (%) is

1
A —
V2
B. V2
V3
C 5
1
D.5
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13. The value of
2025

/2krr+’2r cosF (x) J
X
2

— Jokn cosk () + sin®(z)

18
20257

20257

C. 20257
D. 0
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14. An ellipse has the points (3,2) and (7, 2) as foci. If the ellipse touches the x-axis then
its eccentricity is

A.

B.

DN | =
[l () =

C.
2v/2
D. vV2-1
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15. Let X and Y be two students who have appeared NEST. Given that
1

i. the probability that X qualifies NEST is 1—0;

1

ii. the probability that X qualifies NEST given that Y qualifies NEST is 3’

1
iii. the probability that Y qualifies NEST given that X qualifies NEST is T

Then the probability that X does not qualify NEST given that Y does not qualify

NEST is
N
38
1
B. -
2
9
C. —
10
b 2
4

Page 16
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16. Let A and B be two sets. Let A;, Ay and A3z be subsets of A such that A;UA,UA; = A
and A;NA; = ¢ fori # j. Let f: A — B be a function. For each i = 1,2,3, let

fi - A; — B be defined by f;(z) = f(z) for x € A;. Then
A. f is surjective whenever f; is surjective for each i = 1,2, 3.
B. f is injective whenever f; is injective for each ¢ = 1,2, 3.
C. f is bijective whenever f; is bijective for each i = 1,2, 3.

D. f; is surjective for each i = 1,2, 3 whenever f is surjective.

Page 17
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17. Let R be the equivalence relation on N\ {1} = {n € N :n > 2} defined by

Then

S aw >

is a rational number.

1
for m,n € N\ {1}, mRn if lzggT:

m and n have the same number of distinct prime divisors whenever m Rn
the number of equivalence classes is finite
all prime numbers are in the same equivalence class

there exists an equivalence class with finitely many elements

Page 18
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18. Let S be the set of integers n such that 1 < n < 1000 and can be written as n = 3z+5y,
with z,y € NU{0}. Then the number of elements in S' is

A. 996
B. 500
C. 992
D. 498

Page 19
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19. The limit
1 2+a

2—t
lim — cos?(mrt) el 1 dt
a—0 a 2—a
equals 2 (e — 1)
equals 2 (1 — e)
equals (e — 1)

S aw >

does not exist

Page 20



WWW.prepp.in 'repp

Your Personal Exams Guide

20. Let A = (1,1,-6), B = (11,-1,2), C = (3,1,2) and O = (0,0,0) be points in R3.
Then the distance between the lines AB and OC is
A 27
V3

B. 27

10
C. —
V5

D. 10
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1. In 2024 Olympics two runners, Noah Lyles and Kishane Thompson, finished the
100.00m race in 9.784s and 9.789s respectively. Assuming that they move with
constant speed, the distance between the two runners when Noah Lyles touched the
finishing line would have been close to

A. 5cm
B. 10cm
C. 20cm
D. 50cm

Mechanics-1

Page 2
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2. Three positive and two negative charges each of magnitude ¢ are placed at five of the
six vertices of a regular hexagon of side R. The work done to bring a negative charge
—q from infinity to the center of the hexagon is

A (F)

1 (4
D. 4meg (QR)

Electricity and Magnetism-I

Page 3
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3. Consider a metal cylinder of heat capacity C, thermal conductivity K, mass m and
radius r. The combination that will have the dimension of time is

A £
B. z¢
C. m¢
D. £

Heat and Thermodynamics-I

Page 4
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4. If all the Helium-4 nuclei, each of mass 4.0026034 u, in the core of a star is converted
to Carbon-12 (12 u) nuclei, then the energy released in MeV per carbon nucleus is

A 7.28

B. 9.70

C. 243

D. 12.37
Modern Physics-1
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5. The figure shows a ray of light going from a medium of refractive index n; to a
medium of refractive index ny such that 6; > 6. Select the correct option.

Medium 2
(nz)

Medium 1
(ny)

A. Wavelength \; > Ay

B. Refractive index n; > no

C. Angular frequency ws > wy

D. Speed of light vy > v,
Optics and Waves-1
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6. A simple pendulum, suspended from the roof of a lift, is set to small oscillations. The
lift starts moving downwards such that the distance convered in time ¢ is given by
3t2. Compared to the stationary lift, the pendulum will

A. oscillate with increasing time period.
B. oscillate with decreasing time period.
C. oscillate with the same time period.
D. stop oscillating.

Mechanics-11

Page 7
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7. A periodic dimming of light coming from a distant star is observed. This is attributed
to the eclipses caused by the presence of a planet orbiting around the star. The time
between successive eclipses is measured to be 30 Earth days. The mass of the star is
estimated to be 1.15 times the mass of the Sun. The distance in AU (1 AU = 1.50
x 10 m) between the star and planet is close to

A. 0.2
B. 04
C. 0.8
D. 0.6

Mechanics-111
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8. A bead is constrained to move on a frictionless wire, placed in the z-y plane and
under the influence of gravity. The shape of this wire is described by the equation
y = ax™, where x and y represent the horizontal and vertical coordinates respectively.
The bead is released at a small distance away from the origin. The bead will oscillate
around origin provided

a=2bandn=414
a=2bandn=3
a=—25and n=2
D.a=25and n=20.5

Mechanics-1V

Q w >
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9. The engine in a sports car provides constant power to all the four wheels over a range
0 to 120 kilometers per hour (kmph). The car accelerates from 0 to 45 kmph in 1.50
s. The time the car takes to accelerate from 0 to 90 kmph is

A. 6.0s
B. 30s
C.75s
D. 455
Mechanics-V
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10. Consider the following circuit with capacitors C; and Cy having equal capacitance of
2uF. Two switches S; and Sy are closed simultaneosuly at ¢t = 0. After a long time,
the charges on the capacitors C; and Cs respectively are

S1 2k0 C, S
AN J_ ”—o/
C
6V 4%Q
4V
2 kQ T
NN~
L oo

A. 8uC and 16 uC

B. 2uC and 2 uC

C. 8uC and 8 uC

D. 4uC and 8 uC
EM-II

Page 11
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11. The transverse electric field of an electromagnetic wave in free space is expressed as
E = E, cos(/z- 7 — wt)[2 + ag], where k=3%— 27 + Z is the propagation vector and
« is a constant. All quantities are in S.I. units. The amplitude of magnetic field of
the electromagnetic wave in S.I. units is

A. V13E,/c

B. VTEy/c

C. \/BEO/C

D. 3\/§E0/c
Electricity and Magnetism-I11
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12. A square loop of side length a, carrying current I, is placed in the z-y plane as shown
in the figure. The magnetic field in the region has the form B = pyZz, where [ is a
positive constant. The magnitude of the net force on the loop is

y 1
0,2a) (a,2a)
0,a) (a,a)
(0,0) x
A. Bla?
B. 0 (zero)
C. 28Ia?
D. 3831a*

Electricity and Magnetism-IV
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13. A qualitative phase diagram of a substance is shown in the figure below. Choose the
correct option from the following statements.

Critical point

Vapour

500 T(K)

1
300

1
100

A. The liquid to vapour phase transition of the substance is not possible at
STP.

B. When two blocks of the substance are pressed together and released, they
form a single solid block.

C. All the three phases of the substance cannot coexist.
D. The substance can be solidified only at high pressure.
Heat and Thermodynamics-I1
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14. An ideal monoatomic gas, initially at pressure P, is kept in a spherical container
of volume V. The container is adiabatically compressed to half of its initial radius.
Assuming the process is reversible and neglecting the thickness of the container, the
magnitude of compressional work on the system is expressed as PV, where (3 is

A2
2
B. 2
3
7
C. -
8
D~
5

Heat and thermodynamics-I11
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15. The Parker solar probe, orbiting the Sun, experiences solar radiation flux of 650
kW-m~2. The heat shield (area = 1.0 m?, emissivity = 1.0) surrounding the probe
is internally cooled by a conductive heat transfer mechanism. The shield is designed
to operate at 1500 K. The required heat transfer rate (in kW) to be delivered by the
cooling system is approximately

A. 360
B. 340
C. 380
D. 650

Heat and thermodynamics-1V
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16. A p-n junction diode in a circuit is in reverse bias but not under breakdown condition.
As compared to the p-n junction diode in a forward bias,

A. the depletion layer width increases.

B. the barrier potential decreases.

C. the current enhances significantly across the junction.

D. the electric field across the junction changes sign.
Modern Physics-11
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17. Monochromatic light from a discharge tube containing dilute gas of hydrogen atoms
falls on platinum metal which has a work function of 5.65 eV. The energy of the
fastest photoelectrons is 6.45 eV. This corresponds to

h
A. the change in the angular momentum of the H atom is of magnitude —.
™

B. the electronic transiton from the state n =2 ton = 1.

C. the electronic transition from the state n =5 to n = 2.
D. the change in the angular momentum of the H atom is of magnitude o
T

Modern Physics-I11

Page 18



WWW.prepp.in

prepp

Your Personal Exams Guide

18. A tube of length 0.5 m open at both ends has a small hole in the middle. Air is blown
through this hole. If the speed of sound in air is 330 m-s™!, the first three harmonics
in Hz are

A. 660, 1320, 1980

B. 330, 660, 990

C. 330, 990, 1650

D. 660, 1980, 3300
OPW-II
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19. Four long glass plates with refractive indices n; > n, > n3 > n, are stacked in
parallel as shown in the figure. A light ray, traveling in the first plate, is incident on
the second plate at an angle 6. This ray passes through second and third plates but
does not enter the fourth plate. Then, the minimum value of 6 is

N4

ns

n

0" D

A.
B. sin~!
C.

D. sin~!

OPW-III
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20. The magnitude R of an earthquake is related to the energy it releases by a logarith-
mic scale, R = alog,,(F/Ey), where a and Ej are positive constants. An earthquake
of magnitude R = 6 has 31 times more energy than one of R = 5. An earthquake of
magnitude R = 7 has [ times more energy than one of R = 5, where [ is approxi-
mately

A. 1000

B. 100

C. 300

D. 500
General Physics-1
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1. UISH ¥ orfiA oreT & URacH & HRUT WIEH & F9Y T8 o UIfad by fodT w @faor |g &
fAmfor 8311 39 ORE & uRex & TRumREHu:
A, IIEH 6 et (H) H @+t 8
B. T fUeare™ & amm ™ & & (T,) BRI
C. M &t FRRaT ¥ it arfh|
D. WIS &I 7o ot aRaeH # gfg (AG) &t
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2. 1T TRAYUT T TepTel UfAfeham § 9mfiieT TRun & IR § fF=faifd peMi R R &)

|) Tep1ST HUTTeH— |1 §RT STt SiTaiiehel 81T & 3R Ifden 5 Wi i aid &1

1) ST YU DfSwhT § NADP+ @ NADPH & 19afdd ol &

II1) HTZCIPIT bsf DIFCeidd o H WIS &1 IRae vl g

V) ATP 2T TSI ol TSt | A 5 of ST & foRTeh IRUITERey ATP 71T 2|

(
(
(
(

el YAl &b FAH & F1Y fddhed FH|
(1) 3t (1)
B. (1) 3R (1)
c. ()R (1v)
D. (1) @R (1v)

>
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3. TATSAISTH % BRI B dTell HoifRAT, Tlfthofiol ATeR gRT theldl 21 ToloHISdd Ueh fa¥el U
X H 92T ST 8, 3R qeex & TR 3f) & GUEid gldT 21 U J1-d Aoid J X b HeR0T & qRume
T2y 3 IR IR P 3R ol Q@R BIdT 81 T8 Ueb fauTh UaTef Y & BRI BT & oIl faefed
U Hepf Tet Toh DIADIRN | Feherdl 21 X 3R Y FHAeT: &

A. TORWISE 3R EHFols|

B. TIBIIC 3R Mg

C. TRNIge 3R AN
D. TURIWIZE 31k gArgfeHA|
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4. U TIEY JIED ch B SN BT Siaiior G0l dsh [Wfaerd S (Percentage satu-
ration) I Th BT pO, (mm Hg)] et & fo@mr =1 Bl

100 —

L
—]

=2
=]

N
(—

Percentage saturation

I
e

0 20 40 60 80 100
pO, (mm Hg)

orgTfa ® P, Q 3R R &b & p0, & UfAHfERT =l &, HAsm:
A T (IR & 915); T (TRM WR); et
B. €T, T (TRM H); 79 (R & 915
C. AR, T (IRM & 915); 9 (3TRMT H)
D. T (3TRM WR); 7 (IR & 915); et



WWW.prepp.in

prepp

Your Personal Exams Guide

5. 99 U AT Ifed DIADT TG Ao & [oRdt 8, 1 Fearewel iR icmeavel o wige]

AX g, hHRI:

A. 2n 3R 2n
B. n3iRn

C. 4n 3R 2n
D. n 3R 2n
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6. T TSITSHICa ATehdT 5 0.13 mmol /L 6T FeHTE Aisell TR TRfHD a7 1.5x 10~ mmol /L/min
T| JAfEBTTH T b AT T UG o foll AT FeHce Hisdl 0.06 mmol /L T T TITgHid
gfaferar @1 a1fadmead a7 (mmol /L/ min) &:

A. 4.5 %x 1073
B. 3x 1073

C. 0.5 x 1073
D. 0.135 x 1073
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7. U TRANT H, 250 SHaTy] SBT3 Pl 7Y 4Iveh H1EdH alel b B H STl T AT 3ot i
3afe & 918, I Faod 1 AR &l 715 off| Sfiaru] 9 3 €¢ de UM oot T I IR
TS| 39 T W, YNl - SHam] Fag= & 0.01 mL HAHET B U B 3k $4 9.99 mL
TIPRI H STEAT| 519 36 TIPd GaE & 0.1 mL DT U 31 G H1EIH TR JoTwT fohaT 31k g8aH
uRIEIIT H SR fbam T, a1 102 ATy Sufae <t 751 A uedes U e STag]
<Ol BICH 8, AT §7 SITaTu] BT QAT 81 T T 4T &:

A. 15 e
B. 10 fAFe
C. 20 fFe

D. 40 fi9e
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8. T  fxaTq T Gt difeIdT Tk H, Freft 3N ufgar (1, 2 31k 3) Fecaqul JauiEer o gt
& O I8 FufRd aeat € b PifnT T & ATed™ T T Saat &7 IT A8l | DIfADBT T I T8
YT ifelenT & 3TN AR ITEST ST ITITaRN H UTH Tebell R 3R axell 81 PIfANehT 59 Ih o
ﬁﬁlﬁﬂﬂ?%aﬂ?wﬁ?—ﬁmﬁﬁf@ﬁﬁﬁ%aﬂﬂﬁ%ﬁ@wm MATHR TR gR]

T 2

APHUIST 1, 2 3R 3 P TAIIT R dTel HRSD &, HAL:
A. 4T ®Re; ST (DNA) TfIp(d; T &b |1 TR SSra|
B. I% ¥ U JIS1; ST (DNA) fipf; IRy Hra |
C. ST (DNA) Ufdepfa; IRy dRe; d% & |1 o JSra|
D. 4T ®ReP; TP & A1 R JS19; ST (DNA) Tfpid|
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9. <IfeT fafer T ITANT ST o Ueh FRAR T IIh A R & folq fobam T o1 o 319 1 BIC
Thsl H IS T T AT 3R U gavs T g TohdT TRIT 1| YT 3she o fohR arfcreadt
&I UEA R Tefeld fohaT T o1 gl T 57-3" 3gehA (1-V) R fag U &:

(1) GGCTCAAGGAGAGGG

(11) CCGTCAAAAAAATTTAACCCTT
(111) CCCTTAAGGAGAGAGGATTAGGA
(IV) GGGAATTATACCGT

(V) GGATACCTTTT

8! ST 3 e @R & foly gapsl b TRV Pl Igd |
A 1=IV=lI=llI-V
B. Ill=I=lI—-IV-V
C. I=IV=V=II-II|
D. IV=IlI=V=I-I]
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10. BH-TRITeId (Lac—Operon) MUMTEl H Sdre Sl Ueh UReh & U H BRI Rl & il Jlterd & (lacO)
Y I TP UICH 9§ ST § 3R p-eiacrsss &1 3fjeiad eidl 81 519 X—-gal (T $HAd

TeHCT ) BT HIETH H AR ST &, A1 B—IIelaeRiTgesl 59 el 9T & uaref § uRafdd = 2|
T% FANT 7 B -TelacaTssyl DIfST TG 1 T7-RNA UTfelTRsT BIfST e & A1 aact
T T o S lacO (i TaTem &) & +id &Y IR 7| B -IelacaTsed dIfeT JTHA Bl 17
At & A0 H Ue TS H STelT T AT (S haet T7—RNA UTeiRST Y qierm & argefa
AT R) | 19 59 PIfADT H Teh 3T HRP Y Pl ScUTS &I & ol T8 T7—RNA TRt & fafafey
T FEAT & AR NToG IRAT &1 TH THGRI & IR |, Tl HAT |
A. X—gal IR oiFcIl QI &l IUFRART ¥, <IfthT PR ¥ & rguferia & Iufaer el
fars <
B. X—gal olaeIe 3R &R Y P IufeAfa & Iufaer Heft farg &t
C. oieia &l JTgufefd H, otfd X—gal 3R ®Re Y 6T U 5, IJufaer et g
Sl
D. olFeioT 3R BRe Y SFI I AU H, AfHT X—gal DT IufeAfT 5, Iufaer el
fars <
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11. U & UPR o al Uidi B ST- 3T Tl X 3R Y H @1 1 1| B Al b 918, Ig <=1 =T
3 Tt X 5 Gt & uftrT O3 oRE § g@ S off, SEfd e v A diey i ufar wHeft iR Ao
oft| X 3R v 5 dieff &Y uht dIfentait i <ara fava (w,), e fava (w,) iR 5 fanga (0,,)
9T T YHR BRIT:

A X: 0, -0.7, 0.7 3R Y: 0.7, 0.7, 0
B. X: 0.7, =0.7, 0 3R Y: 0, -0.7, —0.7
C. X: 0, =0.7, 0.7 3R Y: 0.7, 0, =0.7
D. X: =0.7, 0.7, 0 3R Y: 0, 0.7, 0.7
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12. U AIC 8 dTel fedlorost o & $8 Ihad! (P,Q 31X R) &1 6y (40T a11dpfct H Serfar /T 8
(ST amet gfe @1 ‘Outward growth’ ¥ 3ifsd fasam T ) |

A
/R
R R
4R£P4P ;‘;tvvvvt;rd
P P Q—» Q
PAQ—’Q—’Q*’Q
»

Time

IS T TRE & T & U@ IR R R GRIGRAA (ST A9y v ¥ fAfihge Sde W M
ST &) ¥ ST IR 73T &1, o fO T Shcfp OR SFT ofITT 98 &

A. Had Q
B. &ddl P 3R Q
C. BaaT P
D. %aet Q 3R R
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13. TR Jeafedl IGETE T8 €, S8l o Jou Bl q0idT § 3R I At o qafar g1 wifad eafpa
BT R Y N IR <1 b WU H ST RAT 81 € < b qTeeh A1 el & AR g9 Faiferd Aefo
gof 7raer (100 %) & |

‘4‘[] i (] ‘ o
|

E O me e O C
BO 0O mem EeOe e el

i ” B O
06 i@ emo O eonm
S0 Heme 0O M o =

U T el & & I fadmeq @1 g S Tt & 9 Mgl et iR fofT-wefaa st
T80T & fARTET Y Goraett 1 AT ufdfificd o &
A iv 3R
B. iv 3R ii
C. iii 3R i
D. iii 3R ij
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14, 9 U AgU TSI ST -l o dlel S7T & GTe) Bl g0 Uoid Twhe-Hhel o dTel S & aieg
P 1Y G foham =, ot gt F1 gie = STt §79 b1 Scute fhami F1 el o Ta-uRETT e
P URUMERGRRY F2 diel ® 3 U Iufdid aRRums &1 9+ ae |

A. ST Tl S aTel Tt Uter ST et o atel St arer & g 8
B. 75% A ier ST thel Scared el |

C. 25% Il Urel Pl AU Hel BHI Safch A Ul DI SFIAT Bl S|

D. S Tl 3R S thel < aTel Hafar dtelt Y Hvear T gRft
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15. Hifdemel Moo feei R BT 10 Jar 7 39 aREeHT o w9eiH fovar fis ‘ve daan oo
BTl BT T Hael 593 ol o ARFeh &' | I8 o fafS o1 utem 5o a8 39 U oft -
S IR THIT & EiRIe] T HaIeT Uah etk TRich 3 Uab ke & US o g & fORT 3T Tl I o
TS 39T Hehcll b ©Y H BT R | T AT 7 G Dl G & T 197 el el ot A &
9% T T ST TAT W ol ST T SR I MATPR Rich H IGT 17| 39 o 5 Hel [Jepey
T S AT B IO TR AT TIER DY S27fel B

A, T IS A & b H BITel P T R I T PRaAT &
B. TIT KT | U T Blet HT Il e &
C. TIHRIT 319 H Bi¥Iel & YA §R b Uga & Ugel 1S & 2P P NI AR G &

D. TIAT 37U HeA HiFel P T GR b Uga! & olfch HEGH DbRell & fb AS P AP TS
£ 3R I Wo™ el B
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16. dIfelat uia yofoRlt (M—-Q) ¥ gt (Character) (1-V) &t it gafdt & ST&T 1 Sufedfa o1 garfan

& 3R 0 auf fiY sFgufef gerfar 21
IS M | ITTfd N | OTTia 0 | SiTTfa P | It Q
Character | 0 0 0 1 0
Character I 1 0 1 1 1
Character llI 1 1 1 1 1
Character IV 0 0 1 1 1
Character V 0 0 1 1 0

ToTTfd M, N, 0, P 3R Q & i frerraarc Teer ol T&l &1 | A a1elm 3RER fAeyur &

—

-~ o0 2 Z

-~ ZZ0 0
ZzZz00 "

220 70O
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17. 31T § U el & o Het Afargal fit et (Number of individuals) & 97T STH aTet Se1T
ST S1c bl FEAT (Number of bristles) ¥ T Al AT AN &1 SIAIthell HATANRER

(Drosophz’la melanogaster) Pl JEET R ?ﬁ":{ I R Uh TN 34 Qﬁﬁ?ﬁ des T T 2|
&= wfafafee wite |, 1 3R 11 fezme 1w )|

A

N
N | Plot IT

=

<

=

)

.-

2

)

=

Ll

[

<

A

0 10 20 30 40 50 60 70 80 90 100 11

Number of bristles

Number

I Rt TS SRR RGN0 90+ § oK Y&l 8, o el ey &:
A. TRINT o 37 H, ferenier Afargal H T 40 IRNT BT a1 A
B. TAIC || TRART &l 3T H ST & JeIH 3T Bl SeIfal 2|
C. Tife | 3R 111 Y 3TETET TRRT & SRM g Y uTHi bl qafd &
D. TATe I 3R 11l TRIRT &t BT H Afargal o7 SFuTa e 31fer ol
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18. 3 P Wi 3R §€ Bt Y ufehar (ORY eI &1 STl &) Refe DB 5 THRI g
(turgor pressure ) TRacH gRT IR 6 STl &1 16N 6 te TGt i § 7 2l

(i) et fora &9 HoTed e 81 STl &
(ii) e DIfApI Fgsdt &

(iiii) STeT fava arferes oM 81 ST &l
(iv) &1 PIfABIT FoeT ST B

(v) K+3iR cI- Ffsha wu 3 PifAwrel I 9rer Fderd |
(vi) STeT PIABIAT GRT TSI fohaT AT 2
(
(
(
(

vii) STl URTERUT GRT BIfABIN I 9reR Fderar gl
viii) 3 9|
ix) 3¢ GelT|
x) K+aiR CI- Tfehd wU & HIfAdT § Yd9T e &

Jferepiar giel # 38R T 37afSr &b SR 387D PIABI H B dTett TSAI3N BT et B BIIT:
(v) = (i) = (vii) — (i) — (viii)
(x) = (i) — (vi) = (iv) = (ix)
(v) — (iii) = (vi) = (iv) — (ix)
(x) = (i) = (vii) — (ii) — (viii)

o 0o W orE

X
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19. U@ gl ISGmicaed aufad J yaft ueiTfoRl & TfE IR Smar fage & U1 &7 fedd=
PRAT ATE & fIREed 9§ Ugel S guiad &1 USTial ot Ffg ar off| dg iR e gRom
AT a7 & AT ey 3ot arega= oA grft

A IR SSUTRICTE aufad o ffier aeRi & @S et H valt yafaa o THfg o germ
|

B. IWGfcaed aufas & ta a3 o # yaht gonfaai & ww=an &t T aR|

C. fIEfea Swmfcsta aufa &t gaft uemfot 6 g H o faafSa wmefiasr o=
T IR

D. fIEfed iR srfeRafsa Iwrefeae aufa & et off uaft Temfa & aferal & oot
TR 6T T IR
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20. T 4RI TTpTERY TSI ‘X’ T S1eTa bt ST T ofT| 9 Ui b &1 JATeTal 8, Ueb sficient §
3R SEY AR 927 % H| e 89IR A1 Usel, Uil ‘X' & fafs TR & 1 —+Hlel, &,
AT 3R FieT| USTfa ‘X' &6 ARY I ST ¥ R 99 B9 I TEfdd 91 adq sfidar g,
Sef 37 Teft S i gorfa X and) oft grfY St € rfdreiar sere) & I Y 81 afe ST
?ﬁ'\’wﬁa%’qﬁaﬁ:rmqm AT TG P DRI 8, AT DA & Tl 8 DT Had 3feres T

A. U Y07 g = 91 G § It 0 & Fenfa X Bl A o o, ORI a1 IR
g fH | T alel! UolTfd 9% U 9 & 37 &6 off|

B. R dI USATfel ‘X’ YR} ARE H SiIet i a-edfel & are fot & 3R 39 TR AR
SR DA ga+eiRa oft|

C. U 1901 by 7 ISt A1 H FT F bl I X BT IH of off, 3R 99 §Y daa
TIMH &R TS 9|
D. IRT & Y H ISR & HRUT & T HT YoAfdd X' Dl TEAT HH 8 TS|
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1. Al U SIHINIES ¢8| Al H Tgdified e foF aFi & i &I & a8 &
A o—SI-TdIT P I DT
B. S-SI-TdINT 3R a—SI-Faes
C. G-S-TID $i a1 gaprsar
D. a-SI-Td 3R [-SI-Paeisl
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2. frefila Jifie o fomR @

OH

I T IUPAC AT &
A. 5-3ATSA—6—AeTgaI=-T-3-3iTcT
B. 1,3-STgsTgdl—4—HeTgeete-1-3id
C. 5-3UZA-6-MUTgARCH—3—3fTe
D. 5-3oITSel—4— g -7 -3l
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3. @ . §. d). oR. (VSEPR) fAGId & AR PCl;, PCI; 3R PCly & SMHR 49T 39 TR &
A. By G-fRIfF), agsheada 3R Aaniy R
B. Py fg-fRIfe, anfer Tadaa iR Bovita Tade
C. TMHR RIS, Tgherh iR Harof R
D. IR RIS, agsherdia iR it T9de
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4. IS el TR BT Tcd 1.81 g/cm3 8, AT 1.2 ml ORA BT Se9H el 1eieh it H &
2.2 4

2.172 g

2.17 g

21g

o 0o W orE
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5. 91 — 9T 3799 Jh Ga,Cly H Ga DT STIHTHRUT TEAT 3R FAIhal T I &

A
B. 33iR 3
C.

D. 33k 2

2 3R 3

13k 3
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6. ASPIUCH DI T TRON A 1,2, 3-CRIAZHUCH H yRafia fBar Srar &1 $9 uRac™ ol &1
FA & Y ST AfABHDT 1 TET B :

A, TNOT 1:
NI 2:

B. TN 1:
NI 2:

C. =T 1:
NI 2:

D. TNUT 1:
NI 2:

1 JoIId 7T (equiv.) Bry, hv
1 JoITd JHT (equiv.) Bry/CCly
HBr

1 JoITd JHT (equiv.) Bry/CCly
1 JoTe AT (equiv.) Bra/CCly
1 JoI1d JHT (equiv.) Bry, hv
1 Jedie | (equiv.) Bry, hv

HBr/ WRITaTsS
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7. tfs P KCN & |1 SIMAfSHIT TR Q ST & S Hy/Ni & HT ITURD BTSSRI IR R Ie=
oxaT g1 e R, CHCl;/KOH & J1er 31fafehar WR n RIS RIATSS SaT &1 3 p &

A BRIZAT
B. 1-@RIzAfA
C. @RI
D. 1-@RIMdH
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8. fa=Tefeia Jifies R AR |

age

v Ty e R Witfed seracithiore HfaReemaT sfRifHar (E = geiacmiger) ¥ W IeUTe ot

SRUICER
Q Q
) O ) O
E
CN CN
(a) (b)

O

0
Y7 U0
E
CN CN
(c) (d)
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9. Frrefeid arfafehar R fderR difaiu:

a) CH3;MgBr (2 equiv)/
\n/\/\\ ether
O b) H;O*



WWW.prepp.in

prepp

Your Personal Exams Guide

10. STSHITITSE il T aRY T IUTEATT H TR BT TT| IHE 1S T, HCI b 72 7o

PN R A P 3R Q 5911 P et fcHT BRINT 1 ofTel < ST &1 P ohIfids 31%eT &b 1ef 3rfafeham
TR R ST PR &1 R Pl TRIAT 8

'e) @)
: il
O

(a) (b)
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11. BT Ufh & HenHuT €T BT fa—E-TcH T Ueh STEhicid TardT APl P a1 &, SiT STggrachid
g1 P 5 37 71 7 3T e o Q T e 8, St off srggradhi 21 P # o1faRes AT A
NaCN e TR R &1 &, S Ufigafesa dget 81 95 P, Q, iR R e &

A. [Ni(Ho0)6]2, [Ni(NH5)6]2*, 3R [Ni(CN),]*
B. [Ti(H20)6]2*, [Ti(NH5)s]2*, 3R [Ti(CN)g]*~
C. [V(H20)6]%*, [V(NH3)s]2*, 3R [V(CN)g]*
D. [Cu(H50)s]2*, [Cu(NH;3)6]2t, 3R [cu(cN) ]
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12. feu v HieT siferaTge Tt o Toic & Ty & Tt o &

o 0o W orE

Mny07; < MNOy<Mny03<MnO
MnO<Mny03<Mn0Oy,<Mny07
MnO=Mny03<MnOy<Mny 05
Mny07,<MN02=MNy03<MnO
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13. ©Tq NI SN U TR &7g et Tpet el ST & I8 §
A, Titt
B. V3+
C. Cr¥t
D. Mn**
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14. 31 ASTNfFeT UaTef P 3R Q W ™R %, S Mo/ PIfC i BT UTer e §Y &7 8Id & P
& URMG T BT 2 /37 9T &I 89 5 9 a9 ot &1 ST 9 auf § Q 319t amef} 713 &y e T
g1 IfS P 3R Q Y URMF (t = 0) THAT BT U, I B, Py:Qy=81:16 & Al fora= asf & p
3R Q P AHW THM & i I8 &
A 36
B. 9
C. 54
D. 72
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15. 1 LU= & &F Rt 1fAfhar X+ Y=2Z R R o g Ir=afeeris 0.5 &1 IfS rfafshar x &
191, Y& 28, 3R ZF n Al ¥ LH Bt 8, 3R A0 1awer § Z &6 9137 1 91 8, @l n

BT &
A 1
B. 0.5
C. 0.33
D. 1.2
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16. U BICIgelfacd aqedl H BIcigetde dI M o (V,,,,) Ul fafdor smgfi v (v,
TRl 3MAft ) & ffa Hae ol o oiRaTfod ¥ Hed 3resT S21faT 51 Havdl &, 98 &

5 5
>F >F
v, > v g
Vv Vv
(a) (b)
A A
>F >F
% > v, >
Y Vv
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17. frefeia snfode weffal (M) & Ua dreufia Hd R R a|

Energy

I8 A §Y b T8 MO 4 T8l 13T ¢ it FouReTues S1ujaii o folg AT 8, a1 fauRame a1] it
[qfepd 1T 98 &

. Ny
Co
Fo
02

SEESI- S
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18. HF o &Y fhd) aReT o1 arsueTs gF fAfSs qra| T 7 IR 7, TR el P, 3R P, &1 St &
e gfiex @ gefed &:

m (%)= (0 [(#) - (£)]

ST&l A H arsdiaRur Y ST o1 TfdfAfered axar g ok R areef 1 fRRi% 81 79 ooy, R = 2
cal/mol/K, Ul & folt AH =540 cal/g & Ud 450 K T TR U &l arsued P | S2ria B
T In(P) T AT oFT4T &

A. 2.23
B. 0.12
C. 10.8
D. 0.6
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19. T aRa & folu fiieq Txh Sotf ¢ Y 19 (1) 3R S| (P) BT U T AT oAl &1 G &1 a1

dl s R T P, 3R P, (P, > P) R AT & U% Bheld & ©U H a7 fafds R qroe = 7
IRT, (Th > T1) WS P e & BU H eRIIAAfGd fBa1 81 G &1 Ta! uRacH O oikgrfo

q corfar =T 8

4

CER]

h

N\

A

N\

(a)

N\

&
P
T
L
T

>
>

P

(c)

T,
T2
P
“
X
P,
T

>
>

(b)

(d)
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20. 31 91/ €1g 3T Selacrel dTel faegd IFafe Ja R R v, 59
M(s)|M**(aq)||N**(aq)| N (s)

& B H ST T B, TET, M 3R N I 3TeRT- 31T ergen & ufaffea axa §1 et 6 EMF(E)
3R In(Cy/C,) S &1 oiETfaa W&H 8, T/l C) 3R O, B M2+ (aq) 3R N2+ (aq) ST B
iGN 81 39 Q&S oRgTied & ddad x 3R @™ y 81 IfS Tt rfAfehar M (s) + N2+ (aq) =
M?*(aq) 4+ N(s) @ IFIfRRI® K 81, a5 K & foT T8 avawe 8

A. InK= —x/y
B. InK = y/x
C. K= —x/y
D. K= y/x
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Mathematics 2025 (SET A)

Notations:

N: The set of all natural numbers

Z: The set of all integers

R: The set of all real numbers

R*: The set of all positive real numbers i.e., {x € R | x > 0}
[z] : The largest integer less than or equal to z, for x € R
|A] : The number of elements in the finite set A

loga: log, a i.e., the natural logarithm of a for a > 0
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1. W?ﬁﬁﬁﬁﬁ@#@nJrl)g, el n € Z1 TR 2 3R y ¥ Frefofye < et & gomeft
& TS &:

xcosfd+ysecd = 0
xsind+ytand = 0.

S UUTTeAT T 1S SMfeclid FHTEM 81 R A 3R dhadt Jfs ¢ FfelRad age= 5 &r.
A {nm:neZ}
B. {2n+1)m:neZ}
C. {2nm:neZ}
D. {dn+1)m:neZ}
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2. Hﬁaﬁﬁ?ﬁﬁaswwﬁqﬁﬁuﬁwﬁmﬂw%ﬁwﬁr:g, &l p,q € Z,q # 0, ar
T THHRT 22 + 2px + ¢2 = 0 & S T T B &1 39 RAfY 5 5 & aragat it
e B

A 2

B. 4

.1

D. IaRfd
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JT
3. W/ sin?(2?) da BT A SH:
0

m
A —
4
B. 7
LS
C. —
4
D. V7
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o (], 5 TR 9 Rl o S 4,y € RY 3B FOIG

)
A (z+y) <(z)+(y)
B. (z+y) = (z)+ (y)
C. {z+y)=(x)+(v)
D. (z+y) # (z) + ()
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5. 7F AR b L, 3R L, B—3mamdt 3raRer & < Wa) €1 g1 L, eI
x—l_y—222—3

3 2 a
GRT IR & 3R 3T L, i
r+2 y—3 z+7
-2 4a 3

SRT URYIT B, T8l o o IR- 9 areaifdes Sve 81 afe Y@ Ly 8iR L, IRaR® w9
dqad &, T o T HH B
a0
11

o W

o
| w = [GSRNTAN
o oo
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6.
C, &% 3R r, BT A TT S, C, IS 3R r, BT aTd O JaN
S, T SRS BU I T HRaAT & ST & SMpiat F frgmram wn
21T ry > 27, AR TS T BT AN BIC I DT T W T el Q
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7. A AR B f: R — R f(2) = min{|z|, 22} SRT GRS fovam a1 81 49 f
A. B S8 3BT 8RN 2 = 1 3R z = —1 P! BISHR|
B. & SIE 3[ddharid BRI |
C. B I8 &I BN 2 = 0 P BISHR|
D. & SWIE MBI BRI 2 = 0 3R 2 = 1 P BIAR|
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8. A Siiford 1 w Tap Ol Sfist T 8 fb w® = 1 ofdd w # —1. T9 (1 + w)~! &1 AW
BN

1
A. 5(1—w+w2—w3+w4)

B. 1 —w+w?—w®+w!
C. 14+w+w?+w+w

1
D. 5(1+w—w2+w3—w4)
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9. A ORI 3 k, | 3R m TIGIH ©U | A T < 3-37eh] ] TN 81 AT k+ [ +m B
3 ¥ f9rsg 89 & FvraAT anft:

A.
B.

C.

Ol xR N = W
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10. AF AR f(2) = 23 —ax?+br+c, T8l a, b, ¢ R—- YOI & | A A 1F f(a) = 0.
a9 f & gt 7t quries 81 IS 31 Paet Il

A. gwwﬁaﬁzmaﬁ%l
B, —gqastpﬁzﬁaﬂaﬁ%l

C. ¢ U quifes @l o &
D. b= 3n?, ST&l n U& YOI Bl
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11. I A @R B a1 Wt areafde G € arfe

. B —cosx+ Acos2zx
[im
z—0 x

afRa 81 a1 8, O A + B &1 5149 81
A1
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12. A AR F ¢ : 0, 00) — R T Had He & Al

g(z) + (log 2) /zg(t) costdt =1,
0

" (5)
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13. 2025
2km+Z k
/ > : cos (x? @
— Jokr cosk(x) + sin”(z)
BT T BITT:
20257
A,
4
20257
B.
2
C. 20257

D. 0



WWW.prepp.in 'repp

Your Personal Exams Guide

14. Udb Sreg ol A9 65 (3,2) 3R (7,2) W &1 IS I g —378 I Fuef vl & o

A.

B.

=l
= )

C.
2V/2
D. V21
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15. | IS f X 3R Y &1 B & Sl NEST H IuRRrd U €1 7 ol

i X%NESTﬁﬂbhmqlEﬁ%i‘qudl%%l

i, Y%W%ﬁﬁ@ﬁﬁxﬁwsﬁﬁﬁ%m%?

i, x%wﬁ#ﬁ@rﬁﬁv%wﬁﬁﬁﬁw%?
9 Y & 3RIDeT B ol AT H X & Il BIF T HHTAT BHI:
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16. A oiifoT fb A 3R B 31 9= &1 A1 fifolg fh Ay, A, 3R A3, A & U SUHTER & b
AJUAUAs = AR A, NA; = ¢S i # jIFA AIGT f : A — B U %o &l 99
Wfizl,Q,B%ﬁQ]vﬂAi—)B, fz(ﬂf):f(x)i‘éfﬁﬂﬁﬁm%(xe&) ESsl
ferfa o

A o8 Y TP i = 1,2,3 P AT £, eI BRI AT £ BT B
B. 9 Mt A% i = 1,2,3 & AT £, Thehl BRI AT £ Teheh! BFTII

C. :ﬁiﬁﬂ?ﬁfﬁizlﬂﬁaiﬁqfi@%ﬁsﬁ?&ﬂ%@ﬁ?mﬁfﬁ&ﬁ?m
|

D. o off f 3T BRI AT UAD i = 1,2, 3 & ol f; STTBIET BN
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17. A AT B N\ {1} = {n € N: n > 2} R R U® JedIcHd G99 & 91 39 X8 9 gR91d

g m,n e N\ {1} & T mEn Ik 'E%ZQ?EWG@T%MH

A m 3R n & 3T AT HISIh! DI HEAT T 811 IS mRn
B. g i T Hear aRfa anfl|

C. It 3IoT HEIN U & g avf o si|

D. PH H PH Ud THYed I H Al bl [T yRFT gt
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18. A elifSY % S I quifent n, 1 < n < 1000, BT T=T & Sl n = 3z + 5y b ©Y A fold
Tad &, Sl z,y € NU {0} T9 S & 1aFai hHT F&T ar:

A. 996
B. 500
C. 992
D. 498
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19.

A
B
C.
D

lim —
a—0

. 2(e —1) P SRR BT
. 2(1 — €) & SRR BT
(e — 1) o S_T&R BT

. 31f&IeT H F81 g I

g

24a

—a

cos?(rt) el = at
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20. A fifo & A= (1,1,-6), B= (11,—1,2), C= (3,1,2) 3R 0= (0,0,0) 3iaR&T R® &
fdg €1 T w3l AB 3R 0C & e &1 g Br:
27
A, VT
.27
10
V5

D. 10

O
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1. 2024 & 3Nfeifie & 2 grad I8 e iR fheM e 7 100.00 m 6T SIS HAM: 9.784 s
3R 9.789 s H T &t A AR, I Frret 7 | et & A1 T g I = FHTHT @1 B e
ol ST &Terehi & dter bl gXT BRIT oRTH

5cm

10cm

20cm

50cm

o 0o W oF
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2. ¢ URETOT & T g IR QT FHUMHS AL DT R ol & AT Yoo & 88 ofief 5 | ufg
TR XTSI 8| T SHRUMHD AT —q BT 3T F ISHIV P D b o P AT fpam w7 wrf &
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3. ST &l C, TR AADdT K, S m IR G551 ¢ arel Udb 91g & e dl HedT aR|

I BT f3AT (dimension) aTelT FAH fFefafEd 5 & 2|

O o w F
N|QN|

<
Kr
mC
Kr
mC
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4. IS UH IR & T H, 4.0026034 u A & Tt Sfetad—4 A%, Hea-12 (12 u) T1f9E §
uRafdd 8id &, 1 9 e A1fe I Ieafoid Soff (MeV) &

7.28
9.70
2.43
12.37

o 0o w oF



WWW.prepp.in

prepp

Your Personal Exams Guide

5. o o vefela umrer &Y Ue 0T, Jread 1 (3Muadsd Jadhid ny) I A1 2 (Jadd qadih
ny) ® S UBR AT 8, O 6, > 6, 81 T8 fddwed g

Medium 2
(ny)

Medium 1
(ny)

A RIS A > Ny

B. 3TUdcics FADID ny > ny
C. Uiy C’ﬂTﬂ'ﬁ Wy > Wy
D. W1 T T vy > vy
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6. foltre &1 & ¥ ACHT §AT U LRV Sleid BIC alerl H AU b1 ST 21 folore 397 U
3 A ST % el @ T T ¢ 9T 61 RIS 312 GRT 390 TR 51 R e &Y g H,
el

A. Sl TR 31afS & TTer Sl BN
B. I THY Irafe) & AT Sl x|
C. S T Irafey & AT Sl |
D. Qe §& IR T
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7. R B AR F 3 dTel TD1e Bl FHI—FFI W F< 8 DI Ufehar o1 FRIsur har S 81 s

HRP AR B IR MR URBAT B ITel T8 HY IURATT & HROT 8 aret T80 B | BHAd Teon &
St o1 TFg 30 yeft foAAT & wU H AT ST 81 AR BT SHH G & S IHH H 1,15 T 8

BT A 21 TR IR 78 & = 5 AU H I (1 AU =1.5%10'"'m) &
A 0.2
B. 0.4
C. 0.8
D. 0.6
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8. x—y Tt H I I T G Aed AR WR, T 79 (bead ) BT JHCATHNUT & FHIG H T & oty
gTeT fhaT ST 81 39 AR & 3R Bl y = ax” THIDRU GRT afid a1 11 &, W&l 2 3R y
amﬂ%ﬁaﬁh@%ﬂﬁﬁ@mﬁﬁﬂﬁaﬁﬁﬁwﬁ$ﬁaaﬁgﬁ@@gﬂﬁ@aam@w

He] Hel fig P SATIURT Slei BT IS
A a=253Rn=4
B. a=253Rn=3
C.a=-253Rn=2
D. a=253Rn=05
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9. U&h TUICH HR BT 399 0 F 120 fharfier ufd et (kmph) & (7 & folv aRT ufeal § qmm
PU ¥ R 1fch T& @RaT 81 0 F 45 kmph &1 1 T Uga & ol SR @1 1.50 s T 81 0
37 90 kmph &1 (T TP UgeH & foly PR DI T SRRT

A. 6.0s
B. 3.0s
C.75s
D. 455
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10. 2uF & TEF GTRar arer FgenlRaAl ¢; 3R ¢, & AR uRuy R R &) Q@) g s, iR
Sy, t = 0 H U 1Y §< IR QU I 8| s THI & 91, TRAT C; 37R C, TR 39T BN HH:

S1 2k C, S
AN J_ '|—c/
Cy
6V §4 kQ2 .
2 kQ T
AN
L ok

A. 8 uC 3R 16 uC
B. 2uC 3R 2 uC
C. 8uC 3R 8ucC
D. 4uC 3R 8 uC
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11. fafd (free space) ﬁ%WW%W%WWﬁE Eqcos(k - 7 — wt)[22 + ]
& U H T BT R E, TT&T k = 38 — 20 + 2 TR IR (propagatlon vector) & 3iR o T®

fRRI® &1 It A=A S.1. PRl 7 E1 fIga grahig a1 & ahig & BT S.I. IHIgAT H A

Gl

A.
B.
C.
D.

\/EEO/C
\/?Eo/C
\/BEO/C
3V3Ey/c
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12. fIRI ORI 1 1 HaTfed IR dTet o TS dHI STl & FBR od PF 2~y Tl H IR @I T[T 8, ShT
fo o 7 fzaran mar 81 9 & (region) H GIHNI & HT WU & B = Syz, W&l [ U GAHD
fRRI® 81 o0 W I& 9 (net force) HT IRHATT &

y 1
(0,2a) (@, 2a)
0,a) (a,a)
(0,0) x
A. Bla?
B. 0 (219)
C. 2BIa?
D. 331a?
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13. T U1 T UM JTa¥el 3IRE (phase diagram ) e & 7 for # fazgmar mam 8, &7 Solid,
liquid, vapour 3R critical point hHI: 3N, &, arg 3R fopfedmar ﬁg DI Tefdid exar gl

frrfeifad el 9 | &t fddmey g |

Critical point

Vapour

1 ! | L | 1
100 300 500 T(K)

A. S.T.P.9R UgTef &7 dReT T aTSq 37T § YRac— T9d 781 g

B. gqaﬁqgﬁaia@@aﬁwwawwésﬂqmwé ard e & 39 Ee
|

C. U1l o T 3aveqT HE—31cicd H Al 8 Tohd |

D. USTef Pl hdel I Sa1d UN a1 S 1T § gRafcd fonam ST TepdT 21
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14. T 377eef Thet TRATUIIS (monoatomic) IRT T %6 § P Sa1d § V 3G & U TATHR U
GT STl 81 U 7 SIS oY & ITH! TRMAS Bioar & e do Ghfed fhar srar 81 o= 6t
HICTS 1 SU&TT PR U IR Ufeharr T Ufdad! - §Y, TUTTell R HUle Hrf &1 gRA 5PV

b B Ik fhaT I, STET B &
A,

B.

C.

O J 0|3 Wt o] ©
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15. I B gRerHT = aTet ITdhR R W (probe) 650 kW-m—2 & IR fIfIR0T JaTg o1 39 et
g1 M9 & SIS Had (&Fhel = 1 m?, IoToddl = 1) DI TATEDHRT 35T SR T
SRT 3TTARS ®Y ¥ ST fhdT SI1dT 81 U Bl 1500 K TR FaTfeld = & folg f=Hfor fasar w2
e yumett gRT faaRa Ht T areft amaede SHEAT BEdTaRl &% (kW H) TFTFT 8

A. 360
B. 340
C. 380
D. 650




WWW.prepp.in rrepp

Your Personal Exams Guide

16. U URU H TP p—n SIFe SIS AU S-RT (reverse bias) § & ifd faeed (breakdown)
&1 fRAfT F T8l 81 519 39 SRS I oI, 3dpdt a9 (forward bias) H p—n SiaeH SIS |

CARCIIREAG
A, fetefter oiR Ft Fiers sadt 21
B. UICfararer SRR o g
C. SIFeM & IR-UR AT &RT FHToht §¢ Tl 2|
D. SiFe & JIR-UR AT & &t fer et et 2|
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17. BISSIN URATIRT l O I aTel! e el 3 Thquit Jeptel weiferd arg R ka8 forwer ab
there (work function) 5.65 eV 81 HaH TS ICISeia Dl Holt 6.45 eV 81 T ST BT &
A HW@%WW&WW%%
B. Solarciieh CITOIeM fa¥eT n = 2 A n = 1 4 BIl 2|
C. SoICIa I 3fa¥ell n = 5 ¥ n = 2 9 8l &
D. H T & ahvfier e ¥ vt a2
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18. S BRI TR Gell 0.5 m aTs DI T el & a5 U BICT (8% 2| 397 % § a1y varisd sl 8
3FR a1y H &g+ &1 (A 330 m-s~! 8, AN Ul < BHIAT Hz 5 &

A. 660, 1320, 1980
B. 330, 660, 990

C. 330, 990, 1650
D. 660, 1980, 3300
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19. ST f fomr o foRamar 1 &, R &t w5 Y weie, et sruaddd gadid ny > ny > ng > ny
2, TR B § T SR & HUR ! A 81 T Tep1eT oy, sed! i | Torel §8 TR @ic
TR 0 DIV R AT Bl 1 T8 0T GHRY 31k TR wieh | B1a JoRd! & offe areft el o
a9 T8l Bl 81 R, 0 1 <A 7 ©

Ny

ns

no

B ny

[72] wn [72]

35 35 35

| | I

— — —

S| S| D5 oo
X0 @ |E & SR
N~ N N

o o o oz
K,
35
L
—~~ o~~~
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20. R 9RAT & Y&y &7 Hee 39 Scford Sooll | 8 Sl G0 S W R = alog,,(E/Eo) R
A T ST 8, &l o 3R E, g9eid [RR1EH &1 R = 5 URHTT & &u & e 5 R = 6
URHATIT & ey § 31 TAT 31T ot Bici 81 R = 5 &b YT DI JoT 4 R = 7 GRHAIT & Iy o
3 T 378D Soft &, W&l 5 & A

A. 1000

B. 100

C. 300

D. 500






