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Bio-SET B -2024

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

e Difficulty level score: 52; average difficulty:2.6
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1. A researcher was trying to amplify a DNA fragment in vitro using a polymerase
chain reaction (PCR). All the required components for the reaction except the Tagq
DNA polymerase were available. The experimenter decided to use DNA polymerase
isolated from FE. coli instead of Tag DNA polymerase. The E. coli polymerase was
added to the reaction at the extension step of each cycle of the PCR. In this scenario,
from the options given below, the optimal temperature to be set in the extension step
of the PCR is:

A. 72°C
B. 37 °C
C. 25°C
D. 92°C

Page 2



WWW.prepp.in

prepp

Your Personal Exams Guide

2. The correct statement with respect to arteries, veins and capillaries is:
A. Valves are absent in arteries, but present in veins and capillaries.
B. Pulse can be felt in veins and capillaries but not in arteries.
C. Valves are absent in arteries and capillaries but present in veins.

D. Pulse can be felt in arteries and veins but not in capillaries.
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3. 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).
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(i) The inheritance pattern is autosomal recessive, and both [-2 and III-8 are car-
riers.

(ii) The inheritance pattern is autosomal recessive and the individual II-6 could be
homozygous for the normal allele or heterozygous for the disease allele.

(iii) The inheritance pattern is autosomal recessive, and the individual II-2 is not a
carrier.

(iv) The inheritance pattern is autosomal dominant and individual I-1 could be either

homozygous or heterozygous for the disease allele.

The correct statement /s about the pedigree analysis is/are:
A. iandii
B. only iii
C. ii and iii
D.

only iv
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4. In a plant, alleles P and p govern leaf colour (purple or green) whereas C and ¢
govern shape of the leaf edge (sharp or rounded). A cross performed between two
parent plants gave the following progeny.

Progeny phenotype Number of progeny
Purple coloured; sharp edge 321
Purple coloured; rounded edge 101
Green coloured; sharp edge 310
Green coloured; rounded edge 107

Based on this information, the parental genotypes are:
A. PpCec, ppCc
B. PPCC, ppcc
C. ppCC, ppcec
D. ppCec, PPCC
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5. The amino acid sequence of an unknown peptide can be determined using a series of
proteolytic digestions. An eight-mer peptide contains 1 alanine (ALA), 2 arginines
(ARG), 1 methionine (MET), 1 serine (SER), 1 tyrosine (TYR) and 2 valines (VAL)
with ALA at the N-terminus and VAL at the C-terminus. This peptide was di-
gested with trypsin (cleaves the peptide bond C-terminus to a LYS or ARG) and
chymotrypsin (cleaves the peptide bond N-terminus to an aromatic amino acid) in
two separate reactions. The amino acid composition of each of the fragments obtained
is given below:

Trypsin digestion: fragment 1: SER, ALA, ARG; fragment 2: VAL; frag-
ment 3: TYR, ARG, MET, VAL

Chymotrypsin digestion: fragment 1: VAL, ARG, ALA, SER; fragment 2:
VAL, TYR, ARG, MET

The correct amino acid sequence of the eight-mer peptide is:
A. ALA-SER-ARG-VAL-TYR-MET-ARG-VAL
B. ALA-ARG-SER-VAL-TYR-ARG-MET-VAL
C. ALA-SER-ARG-TYR-MET-VAL-ARG-VAL
D. ALA-SER-ARG-VAL-ARG-TYR-MET-VAL
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6. The central dogma of molecular biology states that the information flow starts from
genome. Consider the following statements:

i utation in the -dependen polymerase reverses direction of the in-
1) Mutation in the DNA-d dent RNA poly directi f the i
formation flow.

(ii) There is an amplification of the coded information from DNA to protein.
(iii) The central dogma explains the flow of information in all known forms of life.
(iv) The genome size determines the direction of the information flow.
The statements that are correct about the central dogma are:
A.iandii
B. ii and iii
C. iii and iv

D. iand iv
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7. Following are the statements about sun leaves and shade leaves.
(i) Chloroplasts are mostly restricted to palisade mesophyll cells in sun leaves but
are evenly present in spongy and palisade mesophyll in shade leaves.
(ii) The density of stomata is low in sun leaves and high in shade leaves.

(iii) Starch accumulation in chloroplasts of sun leaves is higher compared to that in
shade leaves.

(iv) Sun leaves are larger and thinner, and shade leaves are smaller and thicker.
The option with correct combination of statements is:

A. ii and iv

B. i and iii

C. iandii

D. iii and iv
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8. An experimenter attempting to measure the biodiversity of a region has made sev-
eral measurements in different sampling areas of the region and plotted those values
in a graph. The biodiversity of a region can be correctly represented by plotting

number of different species vs different sampling areas
number of individuals of a species vs different sampling areas

number of primary producers in the region vs different sampling areas

oS Qwp

ratio of number of land species to aquatic species vs different sampling
areas
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9. Ribosomal RNA (rRNA) sequence analysis can be used for the identification of bac-
teria. An experimenter was analysing total cell lysate (homogenized mixture) of a
plant tissue that is heavily infected with a bacterial pathogen. This lysate was used to
prepare ribosome-enriched fraction (with large and small subunits dissociated), which
was subjected to density gradient ultracentrifugation. The resulting band pattern is
shown in the figure.

|

IT

I1I
IV

C AL

The correct set of bands that the researcher can use for the pathogen identification is:

Band I and III
Band IT and III
Band I and II
Band III and IV

o Qo wp
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10. Accumulation of HyOs is harmful for the survival of eukaryotic cells. The level of

H505 in the cell is kept under control by

A.

B.
C.
D.

glyoxisomes with the enzyme glutathione reductase
peroxisomes with the enzyme citrate lyase
peroxisomes with the enzyme catalase

glyoxisomes with the enzyme glyceraldehyde dehydrogenase
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11. Depicted in the figure are three possibilities of substrate (white triangle) conversion
to the product (gray triangle) by an enzyme (blue) in the presence of different kinds
of reversible inhibitors. The corresponding interactions with specific inhibitors (black
shapes) are depicted schematically, where the dotted double-headed arrow indicates
a reversible reaction and a blunt arrow (‘—/’) indicates inhibition. The Michaelis-
Menton graphs (right side of the figure) show plots in absence (gray line) and presence
of inhibitor (black line). Changes in K, and V.« in each case are indicated. Based
on your evaluation of the three modes of inhibition shown in the figure, the correctly

matched combination of (i), (ii), (iii) and (P), (Q), (R) is:

v Km - unchanged, Vmax - changes

—_—
v
—
Initial velocity
of reaction >

Substrate concentration >

Km and Vmax - changes

(Q)

Initial velocity
of reaction >

Substrate concentration >

Km changes, Vmax - unchanged

Initial velocity
of reaction >

Substrate concentration 2>
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12. In the plasmid vector map Tet® denotes tetracycline resistance gene and Amp®
denotes ampicillin resistance gene. A Sall restriction enzyme-digested DNA fragment
containing the gene of interest (insert) is ligated to the Sall-digested plasmid vector
and then transformed into strain of E. coli that is sensitive to both antibiotics (test
reaction). The desired transformants (containing the recombinant plasmid) were
obtained by plating this test reaction on tetracycline containing nutrient agar plates.
An appropriate control for the above experiment that can demonstrate complete
digestion of the plasmid vector by Sall is:

BamHI1

EcoRl

¥

A. Ligation of BamH]I-digested plasmid vector with the Sall-digested insert
and transformed into E. coli followed by plating on ampicillin containing
nutrient agar plate.

B. Ligation of Sall-digested plasmid vector alone, and transformed into E. coli
followed by plating on ampicillin containing nutrient agar plate.

C. Unligated Sall-digested plasmid vector alone transformed into
E. coli followed by plating on ampicillin containing nutrient agar
plate.

D. Unligated Sall-digested plasmid vector alone transformed into F. coli fol-
lowed by plating on tetracycline containing nutrient agar plate.
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13. A small group of large mammals that consisted of closely-related kins migrate into
a new ecosystem. Despite inbreeding, the population is stable for many generations.
However, due to a sudden appearance of a man-made geographical barrier, the group
splits into two smaller groups, P and Q. The population soon begins to decline within
the groups and conservationists decide to take action to increase population of these
mammals within the newly divided ecosystems. The most appropriate intervention
strategy, from the following options, would be

A. to have separate breeding programs within group P and group Q

B. to create barriers to avoid predators

C. to move all the individuals in one group to the location of the other group
D.

to create corridors to facilitate migration
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14. A particular microbial pathogen that infects humans has a cell wall composed of
peptidoglycan layer. An infection from this pathogen can easily be treated with an
antibiotic that inhibits cell wall synthesis. A handwash containing this antibiotic
was popularly used. In subsequent years, resistance to the antibiotic emerged in this
pathogen. While one group evolved a modified cell wall, the other group evolved to
survive without a cell wall. This type of selection is:

A. Disruptive
B. Stabilising
C. Directional

D. Purifying
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15. The table shows the presence of photosynthetic pigments in bacterial and algal

groups.
Photosynthetic .
Bacteria Photosynthetic Algae
Prochloro- Glauco-
phyta Cyanophyta phyta Rhodophyta Chlorophyta
Chloro- Chloro-
Pig- | phyll a and Chlorophyll Chlorophyll | Chlorophyll phyll a and
a and Phy- || a and Phy- | a and Phy-
ments| Chloro- . e . Chlorophyll
cobillins cobillins cobillins
phyll b b

All eukaryotic chloroplasts are derived from a common ancestor. It is now well known
that it was a result of a single endosymbiotic event. Assuming loss of gene/s during
the course of evolution, the correct phylogenetic tree is:

Prochlorophyta

Cyanophyta

Chlorophyta

{ Rhodophyta
Glaucophyta

Prochlorophyta

Chlorophyta

Cyanophyta

{ Rhodophyta
Glaucophyta

—— Prochlorophyta

—— Cyanophyta

—+— Rhodophyta

—— Glaucophyta

C L— Chlorophyta
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Prochlorophyta — Chlorophyta

— Rhodophyta

Cyanophyta

D —— Glaucophyta
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16. Chloroplasts of certain algal taxa such as Cryptophyta are surrounded by four-
membrane envelope. The most likely reason for the origin of four-membrane en-
veloped chloroplast structure is

A. secondary endosymbiosis, where a photosynthetic eukaryote was
engulfed by another eukaryote.

B. engulfment of the acquired chloroplast by host endoplasmic reticulum dur-
ing the course of evolution.

C. fusion of the acquired chloroplast with host membrane vesicles during the
course of evolution

D. acquisition of new genes to synthesize an additional membrane envelope
around the acquired chloroplast
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17. Camels have three different sub-classes of IgG (IgG1, IgG2 and IgG3), of which
IgG2 and IgG3 are structurally different from the human IgG. A researcher purified
camel IgG1l and IgG3, and carried out gel electrophoresis that separates polypep-
tides based on their molecular size. An IgG antibody purified from human serum is
electrophoresed on the same gel. A schematic of the observed band pattern on the
gel is shown in the figure, wherein lane M depicts molecular weight marker positions
(kDa); R: samples were treated with a reducing agent (such as S-mercaptoethanol);
NR: no reducing agent was used. Based on this information, the correct structure of
camel IgG3 is

human IgG  camel IgG1l ' camel IgG3
M NR R NR R NR R

(kDa)

150
95

10_

two heavy chains bonded by disulfide bonds.

one heavy and one light chain bonded by disulfide bonds.
two heavy and two light chains bonded by disulfide bonds.
two light chains bonded by disulfide bonds.

o Qwp
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18. Interspecies interactions are well known among soil-dwelling bacteria belonging to
the genera Bacillus and Pseudomonas. When co-cultured, Pseudomonas chloro-
raphis competes for space with Bacillus subtilis, infiltrates their colonies and Kkill
them. Killing of vegetative cells of B. subtilis by P. chlororaphis requires physical
contact and the type-VI secretion system (T6SS) to inject the toxins. B. subtilis
undergo sporulation and use it as an escape/defense mechanism to avoid killing by
P. chlororaphis. On the other hand, when P. chlororaphis are co-cultured with B.
amyloliquefaciens, colonies have distinct zones with no physical contact. In this sce-
nario, P. chlororaphis utilizes a different secretion system, T2SS, to secrete secondary
metabolites that inhibit the growth of B. amyloliquefaciens. Bacillaene, a bacterio-
static compound, is produced by B. amyloliquefaciens that antagonizes P. chloro-
raphis. The interaction between P. chlororaphis with B. subtilis and P. chlororaphis
with B. amyloliquefaciens, respectively, represents:

A. predation and competition.
B. commensalism and competition.
C. competition and predation.
D.

commensalism and mutualism.
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19. Mitochondria are present in species P, but absent in Q, R and S. The species P, Q,
R and S, respectively, are:

Slime mould, Blue-green algae, Eubacteria and Mycoplasma.
Blue-green algae, Slime mould, Eubacteria and Mycoplasma.

Plant, Slime mould, Eubacteria and Blue-green algae.

o Qwp

Mycoplasma, Eubacteria, Blue-green algae and Slime mould.
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20. A researcher has cloned a bacteriophage (phage) gene P into a bacterial vector under
the control of a phage promoter. To express this gene in bacteria, a particular strain
of bacteria that carries a phage RNA polymerase is used. The phage RNA poly-
merase expression in turn can be induced by addition of an inducer to the medium.
Rifampicin specifically inhibits bacterial RNA polymerase and not phage RNA poly-
merase. Chloramphenicol binds bacterial ribosomes and blocks protein synthesis.
The condition where the researcher will be able to express maximum amount of the
protein P in bacteria is

A. addition of the inducer and rifampicin
B. addition of the inducer and chloramphenicol
C. addition of rifampicin and chloramphenicol
D.

addition of only rifampicin
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Chemistry - Set 2

1. X may exist in tautomeric form Y. X reacts with methylamine to form Z.

OH

HSC)\/CH3

OH
Y

The structure of Z is
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2. Cyclohexene on reaction with 1 equivalent of Cl; in the presence of light gives
P (major product), which on reaction with 1 equivalent of Nal in dry acetone
produces Q. The structure of Q is

Cl

Cl
Cl
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3. X on reaction with NaBH, gives Y, which upon treatment with catalytic amount

of concentrated HySO4 at 100 °C gives Z (major product).

O O
X

The structure of Z is
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4. Phenol on treatment with dilute HNOj3 at room temperature gives a mixture of
P and Q. The boiling point of P is lower than that of Q. P on reduction with
Sn/HCI yields R. R on reaction with NaNO, and aqueous HySO4 at 0—5 °C
followed by reaction with an excess of CoH50D gives S. The structure of S is

D oD
D D
(a) (b)
D OD
D D
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5. 2-Phenylpropanamide on treatment with Bry/ aqueous NaOH gives P. P on
reaction with ethanoic anhydride gives Q. The structure of Q is

NHCOCH; &

(a) (b)

NHCOC,Hs @\ﬁ
CH,4 NHCOC,Hs5

() (d)
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6. Consider the following compounds.
HaC O H,CO O,N
P Q R S

The correct order for the rate of acid catalyzed dehydration is
(a) P>Q>R>S
(b) R>P>Q>S
(¢) S>R>P>Q
)

(d) S>P>Q>R
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7. The amino acid whose aqueous solution turns red litmus blue is

NH,
HOZC/K/\H/ NH,
o)
(a)
NH,

NH,

. OZCJ\/OH

(b)

OH
NH,

HO,C
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8. The correct order of reactivity of the metals Rb, Ba, Mo, and Ce with water is

(a) Rb>Ba>Ce>Mo
(b) Ce>Ba>Mo>Rb
(c) Ba>Rb>Mo>Ce
(d) Mo>Ce>Ba>Rb
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9. Consider the coordination compounds [Co(NH;)e]?*, [CoCl(NHj3)5]*",[Co(HsO)(NH3)5]*t,
and [Co(CN)g]*~, denoted respectively, by P, Q, R, and S. The correct order
of wavelengths of light absorbed by the compounds is
(a) Q>P>R>S
(b) Q>R>P>S
(c) S>SR>Q>P
(d) S>SR>P>Q
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10. The number of geometrical isomers possible for the complex [Cr(NHz)s(H20)oCls]*
is

(a
(

(c

10
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11. The element Seaborgium (Sg) with atomic number 106 has the electronic con-
figuration [Ra] 5f* 6d* 7s?. The element with atomic number 114 is expected
to be placed in

(a) Group 13 (boron group)
(b) Group 14 (carbon group)
(¢) Group 15 (nitrogen group)
(d) Group 16 (oxygen group)

11
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Cobalt(IIT) chloride on reaction with ammonia yields an octahedral compound
X, which exists in two isomeric forms, one colored green and the other vio-
let. Further, conductivity studies of X in solution reveal the presence of 1:1
electrolyte. The compound X is

12
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13. Vanadium can exhibit different oxidation states V?*, V3+ V4t and V°* in
solution. The standard reduction potentials (E°) for the vanadium couples
V3 V2R VAT V3T and VT /VAT are —0.25 volts, +0.337 volts and +1.00
volts, respectively. A solution of (NHy)3VOy in dilute HCI is treated with tin
(E° for the couple Sn**/Sn is —0.14 volts). The oxidation state of vanadium in
the final solution is

13
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14. Consider n moles of an ideal gas undergoing a cyclic process X(P1,V;,T;) —

Y (Py,Vo,Ty) — Z(P3,V3,T3) — X(P1,V1,T;) as shown below.

e z
o

=

g,

dfa Y X
(0,0)

Pressure (P)

The correct option is

) The work done in the process Y—Z is zero
) The work done in the process Y—Z is nRTgln%

(¢) In the process Z—X, AU is positive and AH is zero
) In the process X—Y, AU is zero and AH is positive

14
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15. A Wheatstone bridge (Fig (i)) is setup with a conductivity measurement cell
(shown in the figure as ‘Cell’) as one arm of the bridge. The cell has a provision
of varying the separation (d) between the electrode plates keeping the area of
the plates unchanged. R is resistance of the variable resistor required to achieve
the balanced bridge condition. Fig (ii) (figure not drawn to scale) shows, for
one molar aqueous solutions of different chloride electrolytes MCl (with different
cations, M), the value of R as a function of d. In Fig (ii), the lines (X),(Y),
and (Z) correspond, respectively, to MCl with M* as

X)
(Y)
R
@)
2O
Voltage source Plate separation (d)

(i) (i)

) Ht , Kt and Na*

) Na*, K*  and H'
(¢) Ht , Na*, and K"

)

15
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16. Consider the first order reaction X(g)—2Y(g) studied as a function of time, at
constant T and V. At any instant of time, the total pressure of the system is
denoted by P while [Y] is the concentration of the species Y. Assuming ideal
gas behaviour of the reaction mixture, and starting with 1 mole of pure X(g),
the correct plot is

rate rate
[Y] [Y]
(a) (b)
PV
RT
1
time time

16



WWW.prepp.in

prepp

Your Personal Exams Guide

17. Solubility of a solute in some solvent is assumed to be expressed using an Ar-
rhenius type equation where the activation energy is replaced by the enthalpy
of solution and the Arrhenius constant is replaced by the solubility at infinite
temperature.

In a solubility study of two solutes X and Y in the same solvent it is found that
when the temperature (keeping other conditions unchanged) is changed from T,
to Ty, the solubility of X increases by a factor of 3 while that of Y increases by
a factor of 2. The ratio of enthalpy of solution of X and that of Y is

17
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18. It is known that 2s-2p mixing causes energy order swapping of certain molecular
orbitals in some diatomic molecules. The molecular orbitals that swap their
energies are

) 05, and 73,

) 03, and o9,
(c) o9, and o,

)

*
T3, and Ty,

18
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19. For the chemical reaction pX+qY=rZ, the standard free energy change is de-
noted by AGP. For positive AGY, the correct statement is

(a) The reaction can never proceed in the forward direction, irrespective of
initial conditions.

(b) The reaction will always proceed in the backward direction, irrespective of
initial conditions.

(¢) The reaction will proceed in the forward direction, if one has a mixture of
X, Y and Z of unit concentration each.

(d) The equilibrium constant is less than unity and the reaction can proceed
in forward or backward direction, depending on the initial conditions.

19
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20. Consider the reactions

Reaction 1: X = 3Y
Reaction 2: P = 2Q + R

being performed in two different reaction vessels of identical fixed volume and
at the same temperature. The initial concentrations of X and P are same.
Also, the unreacted quantities of X and P at equilibrium are the same. The
equilibrium constants (K; for reaction 1 and K, for reaction 2) are related as:
(a) K1:K2

(b) 4K;=27K,

(C) 2K1:3K2

(d) 8K;=9K,

20
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Set-B

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. Let f(X) = X?+8X +25. Then the number of solutions in R, of the equation
(f(X))> = 18f(X)+80=0

18



WWW.prepp.in

prepp

Your Personal Exams Guide

2. Let f : R — R be a non-zero differentiable function such that f(x?) = zf(z).

Then
A f1(0) = £(0)
B. f(1) = f(1)
C. f(2)=1@2)
D. f'(3) = f(3)
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N
3. Let N be the sum of all integers greater than 1000 and less than 2000. If — € N,
x
then x is

Ab
B. 7
C. 11
D. 13
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4. The greatest common divisor of n? + 4n + 3 and 2n + 6, where n is any natural
number greater than 3, is equal to

A. n+ 3 for infinitely many values of n
B. n — 3 for infinitely many values of n
C. n+3foralln
D. n—3foralln
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5. Let a, b be the roots of the polynomial 3X2+5X —2. Let A be any 3 x 3 matrix
whose entries are from the set S = {a,b}. Then

A. det(A) =0

B. 0 < det(A) <48
C. —48 < det(A4) <0
D. det(A) < 30



WWW.prepp.in

prepp

Your Personal Exams Guide

6. Let f:7Z — R be a function such that f(m+n)f(m)f(n) =1 for all m,n in Z.

Then
Al fin+1)> f(n) > f(n—1) for all n
B. f(n+1) < f(n) < f(n—1) forall n
C. |f(n)| <1foralln
D. f(n) >0 for all n
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7. Let f be a polynomial such that f(z) = 2®+ f/(0)z* + f"(1)x + 6 for all x € R.
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8. Let f and g be two distinct solutions of the ordinary differential equation
y'+y=0,

such that the function W defined by the determinant

is not identically zero. Then W satisfies
AW +W+W =0
B W'+W' —-—W =0
CW'+W' =0
D.W'+W =0
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9. Let f : R — R be a continuous function. For 0 < ¢ < 7, let R; be the region
bounded by the curve y = f(z), the line z = 0, the line y = 0 and the line
x =t. Suppose the area of R; is %(1 —cos t) for 0 <t < m. Then

A =51+7)
B. f(5)=5(1+1)
C. f(3)=7m(1+7%)
D. f(5) = 51— 1)

10
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10. An example of a correct inequality is
A. fol 23 dr < fol 23 do
B. fol 23 dr < fol 23 do
C. ff 3 dr < ff 23 da
D. ff 22 dr < ff 23 d

11
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11. Let o« > 100 and N(«) denote the total number of solutions of the equation
z? = a|sinz| in (0,00). Then N(a) is

A 2]

o 4]
N

12
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12. In a triangle ABC,

sin Asin B+ cos Acos BsinC =1

and the length of one of its sides is 1. Let s be the sum of the other two sides
of ABC. Then

A. s is always irrational and s? is always rational
B. s and s? are always irrational

C. either s? is rational or (s — 1)? is rational

D

. 8 is rational

13
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13. Let a,b € R and f be the function defined by

f(x):{ex’ if ©<5

a+bx, if x>5.

If f is differentiable and f’ is continuous on R, then

Al a+4b=0
B. a—4b=0
C.a—6b=0
D. a+6b=0

14
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14. Let ABCD be a square inscribed in a circle of unit radius. Let E be the point
on the circle such that ABE is an isosceles triangle, containing the centre of the
circle (in its interior).

Then the area of the intersection of the square ABCD and the triangle ABE is
A V5/2
B. 4-2V2
C. less than 1
D. V3

15
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15. Let ABCD be a square with each side of length 1. Let Cy, Cs, C3 be circles inside
the square, such that €] touches side AB and AD, C5 touches sides AB and
BC, and Cj5 touches the side C'D and also the circles C and Cs. Furthermore,
suppose that C, Cy and Cj5 are of radius r.

A‘ QB
o Yo

Then r is equal to

A 2—-3

B.
C. V3-V2
D.

16
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16. The sports club in a university changes its president every semester. Last year,
the president for the first semester was chosen randomly from a collection of 80
students (boys and girls), out of whom 48 are boys. The probability that the
president in the second semester will be of the same gender as the president in
the first semester is 1/3. The records indicate that the president for the second
semester was a girl. Given this information, the probability that the president
in the first semester was a girl is

A. 2/5
B. 2/15
C. 1/4
D. 1/6

17
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17. For m,n € Z, let fy,, : Z — Z be the function defined as

fon(®) =mx+n forall zeZ.

Let F be the collection of all such functions, that is, F = {fmn, : m,n € Z}.

Then

. every element of F is bijective

. F has infinitely many elements which are bijective and infinitely many

elements which are not bijective

. F has only finitely many elements which are bijective

. no element of F is bijective

18
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18. Let P and @ be the points of intersection of the hyperbola 2> — y* = 5 and the
line 2z +y = 5. Let (0,a) be the point where the perpendicular bisector of the
segment P() meets the y-axis. Then a is equal to

A. —10/3
B. —21/6
C. —11/3
D. —23/6
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19. Let A be a nonzero 3 x 3 matrix with entries in R. For any non-empty subset
S of the set of all 3 x 3 matrices with entries in R, we define a relation a4 on
S by setting Xa4Y if XA = AY. Then a4 is an equivalence relation on &

A. for any subset S

B. if all matrices in & are symmetric
C. if it is reflexive
D.

only if all elements of S are diagonal matrices

20
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20. Let AABC be an equilateral triangle with each side being of length equal to
2. We construct three discs with centres at the points A, B and C respectively,
each having radius equal to v/2.

C

Then the area of the region common to all three discs is
A 23 -7
B. V3+7/2-3
C. V3+16/9 —7
D. 9/4+3 -7

21
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~ 10.0 m-s—2

Acceleration due to gravity on Earth g

Boltzmann constant kg | 1.38 x 1072 J.K !
Current Mass of the Earth M, | 6 x 10* kg

Current Radius of the Earth R, | 6.4 x10° m

Magnitude of the electron charge e | 1.60x 107 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 | 931.5 MeV/c?
Permeability of free space to | 1.26 x 107 Hm ™!
Permittivity of free space € | 8.85x 1072 F-m ™!
Planck’s constant h | 6.63 x 1073* J-s
Avogadro Constant Ny | 6.022 x 102 mol ™"
Speed of light in vacuum ¢ |3.00 x 10% m-s~!
Stefan-Boltzmann constant o [567x10* Wm - K*
Universal Gas constant R [831JK ! -mol™
Universal Gravitational constant G | 6.67 x 10711 kgfl-m3 g2

Wien’s constant

2.90 x 1072 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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PART-I (There are 20 questions, each with four choices. For
each question select the one choice which best represents the

answer.)

1. A particle of unit mass is moving along x-axis under the action
of a force F' = (—1)" kx" where p and n are positive integers
and k is a real positive constant. The position vs momentum
plot of the particle is

A. a hyperbola when p =1 and n = 2.

B. an ellipse when p =1 and n = 1.
C. a parabola when p =2 and n = 1.
D.

a circle when p = 0 and n = 2.
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2. A satellite in a circular orbit of radius 8 times the radius of
the earth is completely stopped and then let go so that it falls
radially towards the earth. A tunnel is built from the surface
of the earth to its centre so that the satellite can pass through
that tunnel without collision. Neglect the rotation of the earth
and assume that the earth’s gravity is the only relevant force.
The speed of the satellite, in km.s™!, on reaching the centre of
the earth is closest to

A. 13
B. 0

C. 30
D. 20

Page 3
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3. Recent observations show that apart from the gravitational
attraction, there is another force due to “dark energy” at large
scales in the universe. This can be modelled in Newtonian
physics by modifying the gravitational potential energy of a
system of mass M and m separated by a distance r to include
a universal repulsive force

GMm B Amir?

V== r §

Here A is a positive constant called the cosmological constant.
A particle is slightly displaced away from the equilibrium point.
Select the correct option.

A. Acceleration is equal to A times the dis-
placement from the equilibrium point and
away from the equilibrium point.

B. Particle oscillates about the equilibrium point with
angular frequency w = /A/3.

C. Equilibrium point is at r = (6GM /A)'/3.

D. Acceleration is equal to A/3 times the displacement

from the equilibrium point and towards the equilib-
rium point.

Page 4
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4. Consider a steel ball of mass 20 kg inside an ice cube which
is floating on water in a container. The density of the steel is
8000 kg.m3. If the cross-sectional area of the container is 1
m? then the change in the water level when the ice melts is
closest to

A. 1.7 ecm with water level rising
B. 1.7 cm with water level falling
C. 2.2 cm with water level rising

D. 2.2 cm with water level falling

Page 5
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5. The energy of a one-dimensional system is given by

E = / dz [(dq;(;)) 2 + ce®) 4 bq54(:13)]

where a, b and ¢ are some non-zero constants. The dimension
of the quantity b/a is given by

A [ML™'T?
B. [M~'L~'T7]
C. [M~Y2L7?T]
D. [M~2L~*TY
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6. An electric charge distribution produces an electric field E =
Eoe™®"7/r3. Here « is a non-zero constant. The charge Q
contained in a spherical region of radius 1/« is

A. 4t Eyeg(e — 1) /(ex)
B. dnEyeg(e — 1)/
C. 4w FEyey/

D. 4w Eyey/ (ev)

Page 7
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7. A square loop of side length a is kept in the y-z plane with
one of its arms lying along z-axis in a uniform magnetic field
V2 (14 7) T. If a current of 1.0 A passes through the loop in
counter-clockwise direction, then instantaneous torque (in SI
units) on the loop about the z-axis is

A0

B. \/ia%
C. a%k

D. a?/v/2k

Page 8
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8. A bar magnet is falling vertically under gravity through a
solenoid. Select the figure that best describes the induced volt-
age V' as a function of time ¢.

Gravity
ity

T

III. IV.

A. 1

B. II
C. III
D. IV

Page 9
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9. Consider a region with uniform electric field and uniform mag-
netic field which are mutually perpendicular.Their magnitudes
are 1.0 V.m~! and 0.1 T, respectively. A charged particle of
mass 1.0 gram enters this region with a velocity perpendicular
to the electric field. The particle moves with a constant veloc-
ity making an angle of 45° with the magnetic field. Neglecting
gravity, the kinetic energy of the particle, in joules, on entering
the region is

A 10
B. 12
C. 10.0
D. 0.1

Page 10
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10. A resonating tube of length [, open at one end, is partially filled
with water. When placed in gaseous medium-X, a water col-
umn of height [/5 generates the third harmonic using a tuning
fork with frequency v. When placed in gaseous medium-Y, a
water column of height /3 generates the fifth harmonic using
the same tuning fork.The ratio vx : vy of the velocity of sound
in medium-X to medium-Y is

A.2:1
B.4:1
C.1:4
D.1:2

Page 11
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11. The power of a system of two thin lenses which share a common
axis and are separated by a distance d is given by P = P+ P,—
Py Pyd. Consider two thin lenses with focal lengths f1 = 30.0
cm and fy = 40.0 cm. There is an object in front of the first
lens at a distance x > f;. A real image is created on the
screen behind the second lens. If the image on the screen is
of the same size regardless of the position of the object, the
distance(in cm) between the lenses is

A. 10.0
B. 35.0
C. 70.0
D. 17.5
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12. Consider a Young double slit experiment with pinholes at co-
ordinates (0,0, a) and (0,0, —a) and a screen at y = h. When
a light of wavelength A is used, the shape of the second bright
fringe is a hyperbola with eccentricity

A. a/)
B. v2
C. ah/\?
D. 2a/A
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13. Assume that the perfect gas law is applicable to an assembly
of Hydrogen atoms. The temperature (in Kelvin) at which the
average kinetic energy of the assembly is equal to the binding
energy of a Hydrogen atom is closest to

A. 10°
B. 102
C. 103
D. 10

Page 14



WWW.prepp.in

prepp

Your Personal Exams Guide

14. In a room at temperature 20° C, a cup of coffee cools from 80°
C to 75° C in 2 minutes. The time, in minutes, taken by the
coffee to cool from 40° C to 35° C is closest to

A2
B. 6
C. 4
D. 8
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15. An ideal gas undergoes expansion via various processes. Select
the correct option.

A. Temperature decreases in the isobaric process but
increases in the adiabatic process.

B. Temperature increases in both adiabatic and isobaric
processes.

C. Temperature decreases in adiabatic but in-
creases in the isobaric process.

D. Temperature decreases in both adiabatic and isobaric
process.
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16. Assume that when %3U undergoes fission, about 0.1 percent of
the original mass is released as energy. When coal is burned,
about 32.6 x 10% Jkg~! of heat is liberated. The ratio of the
amount of QSgU to coal required to power a 100 MW electric
power plant per day is closest to

A. 1kg of %5U: 3 x 10 kg of coal
B. 100 g of *5U : 3 x 10° kg of coal
C. 10 g of %53U: 3 x 10° kg of coal
D. 1gof 50U : 3 x 10* kg of coal

Page 17
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17. Assuming that the Bohr’s theory applies and the number of
protons and neutrons in the nucleus is approximately same,
the maximum atomic number for a hydrogenic atom is closest
to

A 127
B. 140
C. 92

D. 137
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18. In a sequence of two consecutive steps, a hydrogen atom in its
ground state absorbs two photons and finally reaches its n = 7
excited state. The energy of the first incident photon is found
to be 12.47 eV, with an error margin of £ 0.32 eV. The energy,
in eV, of second absorbed photon is closest to

A. 0.57
B. 1.45
C. 0.81
D. 3.40
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19. Two identical samples of an ideal gas in identical conditions
are separately heated by wires carrying equal currents for the
same amount of time. In the first sample, the volume is kept
constant while pressure becomes 8 times the initial pressure.
In the second sample, the pressure is kept constant while the
volume becomes 6 times the initial volume. The gas is com-
posed of

A. monoatomic molecules.
B. rigid, diatomic molecules
C. diatomic molecules with one vibrational mode.

D. polyatomic molecules with one vibrational mode.
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20. The radius of nucleus of an isotope 5X is 1.5x 10~ PAY3 m. As-
sume that the number of protons and neutrons in the nucleus

is same and the mass mpqoton = Mpeutron. 1he approximate

value of the nuclear density, in kg.m™>

A. 10"
B. 10"
C. 1013
D. 10%

, 1s closest to
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- There are 20 multiple choice questions in this question paper.
- Only one answer is correct in each question

- Difficulty level score: 52; average difficulty:2.6
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1. U el diet el Sget ifafsar (d. . oIR.) &1 SUANT axeh Ud SN G Bl
HT IR H TS DT DI PR BT AT IATPHAT & oY Tag ST UIATRS DI BISHR
Tt eMaeT® Ted IuTed | MDA 4 Tag ST NAFRS & IO E. coli I WH
SITY TR BT SUANT == & et fasar| Y. Y. IR, & TS ah & AR =RoT
5 IMARBIT H E. coli UetReT BT ST 14T 7| 39 uRged H, e &y v faweui 7 9, o,
. SR, & fIedR =_or 7 fefRa far S arer gvaw amme &:

72 9C

37 0C

25 0C

92 0C

o 0o W oF
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2. ey, T 3iR HfABRN & Hee ¥ T HUA &
A. a1ed (valve) g 7 SrgufRd 8, it 4T @ik Hfmman # A gl

B. %ﬁ(pulse)ﬁﬂﬁsﬁimaﬁﬁmﬁmwm%éﬁwwﬁﬁﬁ
|

C. ared (valve) AT 3R Hfmmal 7 U € oifd 71 5 HiNE &

D. %ﬁ(pulse)ﬁwﬁﬁaﬁ?ﬂﬁﬁwﬁmww%ﬁ%%@msﬁﬁ
!
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3. T 7 Jermdett H, AfSeal Bl I THR FRT SATIT AT & 3R JON Bl T MHR FIRT ST
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 @

'"Selnl § uy

1 2 3 4 5 6 7 8
v O OO0 WO

1 2 3 4 5 6 7T 8 9 | 10
\Y

1 2 3 4 5 6

(i) dergre Ye=i Srfelrgt st 8, iR <k 1-2 3iR 111-8 S T & a18a 2|
(i) dermga Yee SAfeliRE S 8, 3R fh 11-6 AT JHfdded! & folg T
& A7 I Fefaepedt & fory eyt 2|
(i) demgeTa Ye= Irfelgat STt &, 3R Sk 11-2 IT &1 e 8l 5l
(iv) dergrd de= Sifeipl urlt 8, iR @fth 1-1 I gefasdedt & fo ar ar g
7 Rt 81 Hepell B
dMdett fRNr & IR § el ey 8
A. i 3R i
B. &dd iii
C. ii 3R iii
D. &ad iv
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4, T UIg 5, JEfdeed P 3R p oxit & F7 (1 a1 &1) @1 FFRIAT v & S € 3R ¢
ol & IR (9T a1 Met) & MR Y (AT axd 81 &1 ot utel & i fhg 7 v Haw
5 FrfAfed dert

T ALY ISl P T
ST T AT fpT 321
S 9T Mot fheT 101
BT ;AT fpIRT 310
S EURIGACEIN] 107

T TGN & IR |, Y & SfiHegy &:
A. PpCec, ppCec
B. PPCC, ppcc
C. ppCC, ppcc
D. ppCec, PPCC
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5. U TSI UCTEE & T 37Fet &1 Jrgehd MICIAIfelfca UTad | WTH $Rael BT SUART Ixh
fafRa far ST Fawar 81 Wb 8—mer Ueigs § T-cfiHT (N-terminus) TR ALA 3R
-9 (C-terminus) TR VAL 81 S8 3TlTdT 1 TeifA (ALA), 2 STRSIWH (ARG), 1
AfA= (MET), 1@@?(352) 1 TRRIRA (TYR) iR 2 afes (VAL) §1 39 Uerss &t
I 3731l rfAfRen § ffR (Urergs sivs H-cfif=d @1 LyS a1 ARG H faifora
aﬂm%)aﬁ?aﬂsqﬁ@@?(mmw ~CfT T @1 U Grfed Ui ot § foqiiord
FRAT B) & 1 U= AT | UTH TAd TS Pl 3T 317t IRaT It & 18 &

fefCa urem: W 1: SER, ALA, ARG; TS 2: VAL, TS 3: TYR, ARG, MET, VAL

HISANCICAT UTe: @S 1: VAL, ARG, ALA, SER; @S 2: VAL, TYR, ARG, MET

8—mer UCISS &1 T&! MM 317 STIHH &
A. ALA-SER—ARG-VAL-TYR-MET—ARG—-VAL
B. ALA—ARG-SER-VAL-TYR-ARG—-MET-VAL
C. ALA-SER—ARG-TYR-MET-VAL-ARG—-VAL
D. ALA-SER—ARG-VAL—ARG-TYR—MET-VAL
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6. 3Mfudes Shafdsm™ & dig g § $a1 T 8 & gomr vars S 8 g6 8 2l
frfaRyd weMl w AR Hifs:
(i) ST NfAT IRTAY AR F IURETH AT YaTg $l 2 o Ieie <ar 21
(i) ST T WS TP &b Hapel =0T BT Fae Bl &l
(iii) Dot Rigia Sita & T+t STTa SUl H Fa+T1 & TaT8 Bl IR Hvell 8l
(iv) ST T 711 go vars $f fen FefRa o g
ST Rigid & IR 5 ol B Tel & 9 &:
i 3R i
i 3R iii
iii 3R iv
i 3R iv

o 0o W oF
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7. RO SR BRING Uil & IR 5 Ffafea we
(i) PRERT SARER GIorgd! Ul & rfeldrs eiifthet dIfarall da & Hifid s
g, Safd BTG uftil § Feit iR urfelrs AuIfthel § §HM ©U § Al9g 81 &
(i) IR uf<idl & 37 (stomata) BT &9ca 4 IR BRITSIG Uil H 78I Sid 2|
(iii) GIorIET & HRITIRE J 7S (starch) BT T BT Ul dI Ja-1 5 31fer grar
gl
(iv) TReET af<a St 3iR udiel! 8l & 31k BRI ufi Bict iR At 8l 8

ST & TE! AT b A1 fadpey &:
A. i 3R iv
B. i 3N iii
C. i 3R i
D. iii 3R iv
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8. U@ & Y S fAfdear o ATI= &1 U a5’ dTel Uoh TARTS! =1 &5 & fafosy 91 &
5 g3 719 fhy & 3R S ol Bl U oiaTfa | teife famar 81 faeft & Y Sta fafderar
TAfe aRP Tal & 9§ ST ST FavaTT 2l

A. fafost pomfaat &t e = fafssr T e

B. U USATfcl & cgfehdl ht Svea s fafes = &

C. & § mrAfiies IUTed! &t Tvear =1 fAfs 7T &

D. STeftg Tt 3R gfft gomfaa 6t Exear o1 rgurd S fafes 71 &=
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9. ISTEMS 3TRYAY (JTRIARTAY) IIhA %I BT IUANT Sirary] T gga & oy fowa
ST HedT 21 U YA Ueb UTIGU $dieh b Pl DILADT oRISTa (FHRBRU fH70r) 1
{07 PR BT AT TN Uh ISP AT | ARY B H HhHAT 21§ oI BT ST
TSI -g 3197 (SI 3R BIC IU-FH1EAT BT 3R B & A1) IR IR & Ay
3T TRT o, ST BT TauTaT GasTIdhauT o T o1l gRurHt d€ Ued o & fogmar ma
gl

|

1l
v

C AL

TS Pl Uga & folt eNerehal o ST BT SUINT Y FebdT &, SpT Te! T &
A S 13RI
B. S 11 3R Il
c. Ss 13RIl
D. S 11l 3R Iv
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10. H,0, &1 HI JHRANCH DfADT31 &b 37ETa o el STHHRE 21 BIfADBT F H,0, BT TR
GIRT f=0T 7 <91 Il ©|
A. TTRNGRINM & 1T USTTgH WeleTeae Reacst
B. WRIGRHIT & H1 USIIgH HIZeC gt
C. RN & 12l USITgH el
D. TR b H1Y USTgH FoRRIcSEsS SIS
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11. P & AN JpR & wfcactt Icpavlia Feda! HT U 7 & TorsA (Hiel) R
SIS (R A #§ fhareR (Fhe i) & HURe 6 diF G9EHN g9fs T8 &
fafere el (Prell JMTPHIcRT) & HTel Fefdd 3id:fharati ol Aiorag vd § ST 7=
g, Sl fidier a1 R arel Ucliep U Uit rfafopar o1 SR ol 7 3R Ua Tl el
(L) Heo @I A1 aRAT &1 ASdhic-Hed gl (3T & ITfed o) H HaHd

& Ui (R ) 3R Ul (Freft v@T) Serfar 77 81 Ul A A K, iR
Viex (T@TE Q) & uRacH ot /T fosar war & (SeT smuRRafda ok aRads &1 s
"unchanged’ 3R “changes’ & feamr wr B) | fo ® fegme v 9 a¥iapl & SeA &
3 Jeriad & MR W, (i), (i), (iii) 3R (P), (Q), (R) &1 TE e T o,
STar 'i%[litial velocity” fohaT T 9 IR “substrate concentration’ foRaTer 6t T
Pl 2l

Km - unchanged, Vmax - changes

—_—
o
—
Initial velocity
of reaction >

Substrate concentration >

(Q)

Initial velocity
of reaction >

Substrate concentration >

Km changes, Vmax - unchanged

Initial velocity
of reaction >

Substrate concentration 2>

A (i) Ry (i) @ (iii) P
B. (i) @ (i) P, (iii) R
c. (i) p; (ii) R (iii) Q
D. (i) R; (ii) P; (iii) Q

Page 12



WWW.prepp.in

prepp

Your Personal Exams Guide

12. TATETS AT8d (vector) AMRA H Tet” CCMTSET UfoRIE ST @I 30T 8 3R Amp”
UfeOfafes ufaRieht S o gafar 81 v Sall wfdeer Tormg uifed ey @ o aifed
St (Fraer) 81T 8, S Sall IIRId TS dT8d 9§ SISl 1T & 3R R E. coli @
wUIART fdar 8 S a1 arifea (usteror mfaforan) & ufd Taemefter 81 aifed uRad®
(g werfers |fed) 39 URIaur STHfhaT &1 UlNe 3R wic dlel CorTsig W)
fAepfid R TTH Y U | IWRIh AT & oY o IWYh AT ST Sall FRT TAINHS
aTeds & gul uTee o Uefeld o T &, 98 §

BamHI

EcoR1

S

A. BamH| 1RId WIS aT8d Sall UTRId a1 & 91T SR E. coli H wUidRd
P P 9IS UERAAT toie R faafad fhar S|

B. 3del Sall UIRIA TS d8dh I SNed) E. coli § HUART 3 & 9
TR wie &R faafad fhar sim|

C. Phdel IRGST Sall TRT TAIRES 18D DI E. coli H HUTART PRp UEAfAfAT
Toie IR faenfad faam S|

D. Pdel JHIST Sall U CATRHS 18D DI E. coli H DU Heh CCATSIGT
SN CEARCRCDIRvIY
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13. IS TRAT &1 U BIeT T o e Treweft Tao e 8id 8, T Y uikfefas
T H SIS PR 8| ST & STavlE, ST ds Uifed! g R & | BTetife,
qHq A dimfeld a1em & @Me ae 8H & BRUI, T al B Tg), P AR Q |
o &1 91 81 Seg & Sl & iR s1aret § fR1ae g% & oIt & 31k TReuara!
Y ffSa R o & ek 37 Ta=enRal &t sneret g™ & foly HRATS w= o
thefel v 8| Frfalfd Rieedl 3§ 9 9o Sugsh gvaad oM 2

A. T8 P 3R T Q & HIaR 31 USTH HRIgH 8l

B. WRHfERI ¥ 9= & U 3Ry T 8|
C. U g & 1 IRl BT GAER g b T W of ST 8|

D. VAT Bl YRGS M & oIy el M 8|

Page 14
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14, A9SIT BT FHHAT B dTet T A9 Gewoita Ao 7 UfeCSNergad IRd ¥ §t U
DI FARY Bt 1 39 AToD B ThHUT BT FoTIoT T Tfoifded T T I favam S
el & 11 DIfLNeBT (AT HEIT0T T Aehell &1 3 Tfcrotdes I b aeaiel BT Fiferd BU I

SUANT foT ST 271 ST & Iuf H, 59 RSB B Hfauifde & Ufd IfoRie IURTI STefd T
g 7 U A it MRy fGmfEa &, SoR1 T g difeer T & fomr shfad &1 &

o faefEa garm| S YR &1 9o &:

Page 15
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15. qTfelent STy iR QeTeT FHg! H HepleT F4INe quichi ol ST T Serfelt 2|

IS D AT TDHI9T D T
NBRIBTSC] N TAIPIISCT ) PRIISCT
(Prochloro— (Cyanophyta (Glauco— (Rhodophyts (Chloro-
phyta) yanopny phyta) Py phyta)
QRIThel QRIThel BRIfthet QRITthel PRItA  a
quis | a and | a and || a and | a and | and @RIfthaT
%.,F’? %hel b %) QEF; afeH ™ |3$’|I§|Ié=| T Iéaﬁ afe b

off JHREICE BRITENT T THH gaol | U6 81 81 31d I8 Haffed & % 98 &
ST HESH T TS T URUIH oT| AT & SR S /SiH1 o JHwa Bl A gY, el

SR gar &:

Cyanophyta

Chlorophyta

{ Rhodophyta
Glaucophyta

Prochlorophyta

Chlorophyta

Cyanophyta
{ Rhodophyta
Glaucophyta

—— Prochlorophyta

—— Cyanophyta

—+— Rhodophyta

—— Glaucophyta

C — Chlorophyta

Prochlorophyta

Page 16
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Prochlorophyta — Chlorophyta

—— Rhodophyta

Cyanophyta —

D —— Glaucophyta

Page 17
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16. forcImIse SR 3B et o & FRIRE IR-FFIE amaRur ¥ R 8ld §1 IR-foref
JINT BRITIRC TREHT I BT I THTIT PRUT &

A fodliTe o Hesiifad, STl U ThTel H4I9d JHAIC U 3 Johiale J forT
o o

B. TP & SRM UINe TeItaTiione e aRT Tfenfad SRITe BT aRusv|

C. 4o &b SR Uiep fErl gieepratt (vesicles) & 1 SRS BRITTRE B
e |

D. 3TfEufed HRITARCE & IR 3R Teh AR It MMeRur Bl GHIfRd o & folu
AU SIH P TR

Page 18
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17. el (camel) § IgG (1961, 1gG2 3R IgG3) P M eRT-3feTT IY-a &Id &, foH |
IgG2 3R I1gG3 HXa D BU ¥ 7Ha (human) IgG ¥ 3TeRT 8 & Teb eNerebai 7 e
IgG1 3R 1gG3 & g& a1, IR it faggd &o1 Faa (gel electrophoresis) famm St

UiefiIeTged o SHd AM0dd TR & YR TR AT Rl &l IHd WRT F I8

Uh I1gG

qﬁ?&ﬂﬁwﬁﬁawsﬁaﬁqﬁ%ﬂmw%ﬁawéﬁwkﬁﬁaﬁﬁﬂﬁ%@m
T &, fOR o M 3Tfodds R faegds (marker) fATHAT (kDa) ®f S21faT &; R: AT @Y
U IARID (SN S-FheIgAHTe ) & ATl Ufohaor fham =T o, NR: STUa™Id Bl SYAN
&I fhaT TIT o 39 SIFPRT & 3R WR, e 1gG3 & el Tva-T &

(kDa)

150
95

70

50

30

20

10

M

human IgG  camel IgGl ' camel IgG3

NR R NR R NR R

A SRECHSE 3TeY § deft 31 S S|

B. Udh &TE 3IR U oY STl Sl SIgHehiss a9+ § I3 8% &
C. SRNWISS deMl | geft <1 STef afR a1 o1 sikaemt|

D. SRIICHIS 994! I F¢il &1 oY S|

Page 19
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18. SIR-YSMIcr 37cT:fehaml firgt 7 Tt aret Sitarujei & dta guivid & St 9f¥e™ (Bacillus)
3R FISHMM ( Pseudomonas) 3% ¥ HTEd & | STq He-Ha9 T ST 8, A REHFNE
BRI I Fafcfer & HTef SRTE & ol ufoRadf v &, 7! fas 5 gais ol
g 3R S8 gR a1 &1 ff. RN g1 §t. gefefa &t w1lie PIfAdre & A~ &
folu Tusf 3iR THR-vI 9@ Hureft (S6THTH) & aedendr Bl § aiid fAuTh gt &
yafed fosar S || . efefer diumme & TR & ik 39 . SRR §RT &1
3 o o folY U UlTa /36 7 & U H SUIN Ral 8 ERT 31, I o, BRI &l
). WEAfAFIRRTT & T1e Te—Tafeia fbar ST 8, df fFag o 3refiT— 37 &9 81 &
ST Ueh GERI ol T T8 el | 59 URGed H, U, BRI Ueh 31l H1a HoTletl, S120H™

DT ITINT PR &, ST et SUTIRRIST T T1d &, THIgAIATath T & g ol RepdT
&1 9fel, T STamRenTe Atfie, d. TRaliciardh ey gRT ScdTfed B ST & S

o, HRIIhT &1 faRIg aear &1 f. ZRRIhE & a1y o, gefefa iR O, HRRIT &
1y §t. TR AfrIth vy & i IRER fopam e eT: &

A. TRYE 3R HfoRgef|

B. gEMforar iR ufaegerf|
C. ufaxgaf ik qRaequn|

D. eI 3fR TR

Page 20
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19. ARCIHISIT P TSR H HIGE &, @b Q, R 3R § 7 31gufeerd €1 uinfal P,Q, R 31k
S pHIT: &:

A. YD B!, FT-BRT AdTe], JeFeRAT 3R ArgepeTsH |
B. -8 Te, 31U Hgal, JoaciRAT 3R AFHICATHT |
C. UISY, 3faUd HHhal, JaaciRaT iR Fia-sRd S|

D. HAISHITSH], JoaciRal, Fa-sRa SaTel iR s/aus woal |

Page 21
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20. U el = & Sitaruprst (feist) S P &1 & [isit aeie & 0 9 1eb SiaTg]
T8 H I fohdT & | STHATO] H S i I &ch I b fely, SHaT0] & T A9 TR T ST
T ST & SN Uep fAIST STRUAY diciReT T SUART vl &1 fIdIST STRUAY et et
3rfIeafRh o U ATEdH § T URd & aRT URA bt 511 Fepar &1 Refrafes a9y v 9
STET] STRTAY UIcHHRST T el & 7 1o fIISt STRUAY Tt RSt 1| GRFUh{epie STaTo]
AT BT FiGdT & IR WISH A0 DI 3190g e 8| O e s areresdt Sfaro]
5 U P &1 STfeIda JT 7k ) W e BRI, J8 & |

A. RSP IR RAIFURE $I STemT

B. IR® 3R GRHDicT P ST

C. Refeafam ofik GREhFaTer Bl ST
D. Hadt REBIFARM &Y ST

Page 22
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Chemistry — Set 2

1. Y& Ud CICMRS ®U H X AlE 81 Al &1 X fAemge WiH & uftrar & z # uRafda

glaT &
OH
H
Hsc)\(c 3
OH
Y
Z T I B
H3C,
H3C, |N
N
I_cH H3C)ﬁ|/CH3
H3C 3 N\
OH CHs
(a) (b)
HsC.
HsC, NH
NH H
CH; H3C)\(C ’
HsC HN
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2. W@Tﬁwﬁ\aﬁﬁ 1 TG Cly, AR b 1 AT v R P (T
SCUIE) ST 8, Ol P56 THISH H 1 Wged Nal & W7ol AAfHaT el TR Q <l &1 Q

é éc.
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3. NaBH, & STef S1fRfghar ax- TR X | Y WTH &Il &, S 100 °C WR Hifad H,S0, 6t
ARG (catalytic) AT & A1l JIFARHIT =1 R 7 (VR ST ) el &2

Z H I 8

(c) (d)
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4. et (phenol) @9 HNO; & ST AT ATYHM OR STRfHAT a1 &R P 3R Q &r
ST ST 81 P BT FaUHId Q Pl JoiT | & g1 P BT Sn/HCI H 3THRT TR TR R
UTH 81T 81 R P NaNO, 3iR STl H,S0, @t AT (0 - 5 °C M WR) aRA
& 91 UTH 8T IIfh BT CoH50D P 3Tf8ies JIHT I 37 fehaT R UR S UTH BITT 21 S

&Y T &

D oD
O o8
(a) (b)

D oD
D D

(c) (d)
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5. 2-fTge MUMMTSS (2-phenyl propanamide) @1 Br, /STl NaOH o Ter 1faferan
R TR P UTH BIT &1 P &1 $A13H TTETSSIRE & a1 S1fifdpan & Q fiyerar 21 Q it

TRTT &

@/NHCOCH3 @\ﬁ
CH, NHCOCHS

(a) (b)

@/NHCOCZH5 &
CH, NHCOC,H;

(c) (d)
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6. f=fAfed I W AR 9|
HsC O O H4CO O OoN O
P Q R S

317l IR fAroTotieneu &Y &% &1 et Y &

(a) P>Q>R>S
(b) R>P>Q>S
(c) S>R>P>Q
(d) S>P>Q>R
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7. 0T U v O enT STefidr Bt &eT folea ot et 91 & 9eo1 a1 &, a &:

NH,
HOZC)\/\[( NH2
O
(a)
NH,

HOZC)\/\/\NH

()

2

NH,

H OZC/K/OH

(b)

OH
NH,

HO,C
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8. U & |1 Rb, Ba, Mo, 3R Ce &Tgal &I ufcifcrarefierar o1 |l &1 &

(a) Rb>Ba>Ce>Mo

(b) Ce>Ba>Mo>Rb

(c) Ba>Rb>Mo>Ce
)

(d

Mo>Ce>Ba>Rb
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9. PIIMSAIH B (coordination complex) [Co(NH; )g]*+, [CoCI(NH3)5]2F, [Co(Ha0)(NH3)5]3,
3R [Co(CN)g]3~ &R fIaR o=, S @He: P, Q, R, 3R S GRT Safar T &1 Atfiet
SR SN Teprer &t a7 Jef T HE HH & -
(a) Q@>P>R>S
(b) Q>R>P>S
(c) S>R>Q>P
(d) S>R>P>Q



WWW.prepp.in

prepp

Your Personal Exams Guide

10. PIREAIH FHeeta™d (coordination complex) [Cr(NH3 )a(Ho0),Cly |+ & fole Ferfae
ST MR 6T T &

) 3
b) 4
)5
) 6

10
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11, IRATY HEIT 106 ATel < NI (Sg) BT gerag -1 4=arT [Ra] 5f14 6d* 75 &1
URETY] AT 114 Aol cd Dl o/ T o 3T ST U1l &, 98

(a) 98 13 (IR H98)
(b) 98 14 (BT THE)
(c) T98 15 (A1scIoH 998)
(d) g 16 (SfTadoT )

11
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12. Piaee(lll) BRISS ST & T1 IfAfHAT FRA WR TH AHAGIT (octahedral )
i X ST AT &, S & MSAHARS Hul H HiG[E BNl & o § U &R 91 &
TJoIT SERT ST 1 I 5 X & ATetehd 1eT H 1:1 Selacialge ol Sufefd &1
udT geidT 21 A X &:

(a) CoCl3(NH3)g
(b) CoCl3(NH3)s
(¢) CoCl3(NH3),
(d) CoCl3(NH3)s

12
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13. IfSTT A9 Sifefiapmur Jrawemd v+, \B+, vi+, 3R Vot Tefdid ax FadT Bl
ST ST 3+ /v, vt /\3+, 3R vt /vit & fag aMe Reae emar (E°)
ST —0.25 dleg, +0.337 dlec IR +1.00 dlec 81 (NH,)3V0, & et &t ag
HCl ¥ fe=1 & rer erfafgpar & STt 8 (Sn2t/Sn SIS & falv B0 = —0.14 dlee B)|
31 rawer & fderam H, dAfeT 6t ffadiawur arawer &

13
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14. U TIehid Ui | o arell U@ 3Mee I & n A R faaR @ X(Py, Vi, Ty) —
Y(Po, Vo, To) — Z(P3, V3, T3) — X(Py,Vy, Ty ) ST b et faxgmam = 21

D Z
o

=

2

E) Y X
(0,0)

Pressure (P)

et fdhey & -

(a) Y—z Ufspar 5 foar T &Rk 9= B
(b) Y—Z Hfcham 5 foham /1 B nRT,InL2 B

)
(c) z—x UfspaT &, AU g9 & 3R AH 97T &1
(d) X—Y ufpar ¥, AU I 8 3R AH &F1® B

14
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15. U5 cdiexed 9g (fo (i) & U ol & ®U § Ud arerdse J19 BN (conductivity
measurement cell) (fo & cell & ®U F fGRIT W7 §) & 11 TRMfAT fhar 1 2|
el H Telcl o &Fthel Bl IR I §Y Selae S @it & aid &l X (d) BT g&e
&1 UTaeT™ g1 3R (R) Hgfeld 9g AT @l U8 v & foly 3Ma9ad o= AfcRigd a1
gfcRrg g1 o (i) (3 R T8 dier mr), {9 $RISS seiaciased MCl & W6
HleR AT et & fau (fAfsr derm M+ & I@1e1), R &1 9M d & He & ©Y §
gafar g1 o= (i) 5 @ (x), (), @R (z) & faf¥=r mcl @1 gafd € o M+ &

e Y &

O
Voltage source

15

X)

(Y)

@)

Plate separation (d)

(i)
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16. T dife $i 1fAfrar X(g) — 2Y(g) &1 3T T 3R v R T & TP e & T
4 e1eay b Sra g1 fot +ft T W, e &1 ot SaTd 1 P 3IR ¥ T Figar

1 [Y] & qarfar wa 21 3rfAfhan ffs1r & frest 1 egaeR &l A1 gV, 3R g€ X (g)
& 1 F o I gL, Tl e &

rate rate

[Y] [Y]
(a) (b)

PV
RT

time time

() (d)

16
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17. A O o el faetmaes = uated (solute) dt gemefierr @ o SReIT UHR &
IR BT JUTNT R h [T ST & STal Hfhaur St (activation energy) @1
e &t et gRT ufdeenfia fBar SITdr § &R 3Ref ™ RIS @I garefierdr
(3 A9 WR) gIRT Tfaeenfid fasar Sar 2|

U & [detmaes 5 a1 uareif (solutes) X 3R Y & gorefierdT Jeaae 5 I8 gram 11 fh
59 AT (3 fefaat &t suRafa w@d gu) T, 9 T, § a<el S 8, af X 6
geeMeTdT 3 U &1 S & Safch Y &l gereiierar 2 oM &1 St a1 X 3R Y & fGem
&1 et BT U &

(a) 3/2
(b) 9/4
(c) In(3/2)
(d)

d) In3/In2

17
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18. I8 I & & 25-2p M8 B SIS AT H PO A0S BETAT P il A
?aag—aﬁmwmélmﬁmmmﬁmwaﬁm—aﬁw
, dg &:

18
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19. INERHS® TihaT pX + qY = rZ, & AT, AF® b il (standard free energy)
aRacH B AGP RT SR ST 81 €1 (positive) AGC & T T o &
(a) fepar weft ofY o it e 5 €Y sg Tawelt 8, a1 drs off RfMA% fefd 2
(b) wifsrar gxem die 6t feom & Swf, = B8 ff uRfMAe T 8
(c) g@waﬁﬁﬁaﬂﬁa@ﬁ, IS fysror & X, Y 3fR Z Feht HigelT 31 (1 molar)
|

(d) amama=en (equilibrium) fRRI® T | $9 7 3R URMS I & MR W
TfehaT 3T A7 e Y fIQm H 1 el B

19
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20. JrfAfpaTen W AR

Reaction 1: X = 3Y
Reaction 2: P=2Q + R

S 9 AT 3MRre 3R TH AToE OR ) 31— 3TerT Jrfafehar arfgawrat (ves—
sel) H I ST Bl 81 X 3R P &I URMD Al T 21 $HD 3felral, ArIawel
(equilibrium) ¥ X 3fR P I 3FHHT AHN T 8| Ar=arae R (3rfafhar 1
& fAT K, iR rfAfehar 2 & AT K, ) 39 UBR TeEfed &:

(a) K

(b) 4Ky=27Ks
(c) 2Ky= 3K,
(d)

d) 8K;=9Ks

20
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Set—-B

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. AF SN f(X) = X2 48X + 25. R R # Gfiaur
(F(X))* —18f(X)+80 =0
& AT (solutions) @ T &
A 0O
B. 1

C. 2
D. 4
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2. A AR B £ : R — R U 01 IR- 9T 31ddhet 1T e &
f(@*) = zf(x)

fopR
A f(0) = £(0)
B. f/(1) = f(1)
C. f(2) = /(2
D. f'(3) = f(3)
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3. AF ST 6 N O et quifept @1 I 8 S 1000 ¥ @1f8e § TR 2000 | &4 |
aﬁ‘%eN, al z BT I &
A5
B. 7
c. 11
D. 13
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4 A AT n e N, n > 3. TR n2 +4n + 3 3R 21 + 6 DT T ST ATHT TSI
g

n+ 3, n%&ﬁ?fmwéﬁﬁq
n— 3, n%ﬁ%@%fﬁq
n+3, H“ﬂn%ﬁq
n—3, H‘Iﬂnéﬁﬁq

o o0 worE



WWW.prepp.in

prepp

Your Personal Exams Guide

5. 91 ol & o, b 9§ (polynomial) 3X2 +5X — 2 & 5l &1 A efifoig fb A 1S
ff 3 x 3 Afcad & o afafaT I § = {q, b} T &I R

A. det(A) =0

B. 0 < det(A) < 48
C. —48 < det(A4) <0
D. det(A) < 30
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6. A AP f:Z — R T 01 B & b Teft m,n € Z & falw

f(m+n)f(m)f(n) =1
fopR

)| < 1, Tl n & fag
fn) >0, 9 n & g

O o w >
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7. 9 SIS 6 f 7 O aigus (polynomial) & fos it 2 € R & g

fov

fl@) =2+ f(0)® + f"(1)z + 6

ASFL) 4+ f0)+/(2) =4
B. 5f(0)+ f(1) + f(2) =3
C.5f(2)+ f(0)+f(1) =5
D. 5£(0) +5f(1) + f(2) = 4

prepp
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8. M &ffoIT & f 3R ¢ fafRIa aradmer THIdRur & Q1 T TR THIEH & -
y'+y=0
M AR 6 werd W =felf&d ORM® (determinant) & aRifya @
f(z) g(x)
f(x) ¢'(z)
A W'+ W' +W =0
B. W'+ W' —W =0
C.W'+W'=0
D. W'+ W =0

W(zx) =
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9. I AT B f : R — R U& Gad (continuous ) et 81 AF AU fF &R ¢ € (0, 7)
¥ fag, El‘;ﬁyzf(a:)&ﬁ'\’ﬂﬁ?%@ﬁﬁxzo, y:OGﬁ?x:t, '\‘}ffa?Tg'Sﬂ?ﬁ?[Rt%I

qH AN B &R ¢ e (0, w)ésfﬁQRtar%W§(1—cost)%lﬁw

A (5 =30+
B. f(5)=3(1+7)
C. J(5) =n(1+7)
D. f(5)= 51— 1)

10
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10. IR BT TP He TR0 &
A. fol 23 dr < folac% dz
B. fol 3 dr < fol z3 du
C. ff 23 dr < ff x5 dx
D. ff 27 dr < flzx% dx

11

prepp

Your Personal Exams Guide



WWW.prepp.in

Your P

epp

ersonal Exams Guide

11. AF AT fF o > 100, 3R THERT 22 = o sinz| F (0, 00) ¥ AT T HY
$A T N(a) 81 R N(a) 3T 99 &

A.

B.

C.

12
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12. T fAgSt ABC'H,

sinAsin B+ cosAcosBsinC =1
3R S AT & U@ ol &1 a8 1 81 99 oY 6 ABC & 31T &1 oTrall &
ST BT AT s g1 fOh
A. s B9 ITARAT BIAT & iR 52 gne g™ 8IaT &1
B. s 3R s2 QI &R aReT B |
C. TT TN 52 IRAT BT & AT (5 — 1)2 IR BT B
D. s UR®Y BT B

13
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13. 7 @ifoie f
f(x):{ex’ :v<53\5fa'q
a+ bz, 332535 G
W&l a,b € R. IS f aHA-T & 3R B f/ FYUT R &R Fad &, al
A a+4b=0
B.a—4b=0
C.a—6b=0
D. a+6b=0

14
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14, AF N f6 ABCD 318 (unit) 351 & g # 3ifdd wa a°f g1 99 <fifSe & £
g &1 0T g 8 5 ABE Ua ®9fsaTg (isosceles) A9 &, 3R g< & s ABE
& AT H B

R & ABCD IR 3 ABE & 9dfTS (intersection) &7 8% &
A V5/2
B. 4—2V2
C.193H

D. V3

15
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15. 99 efifog f& ABCD U o & Ordh! Tieh SJof &1 &eTs 1 51 919 efifoig & ¢,
Cy, Cs TH T & iR YA g 51 g0 € Y3l AB 3R AD &1 w9 _ell &, I
Cy o3 AB IR BC &1 ¥4 -l &, 3R I C5 Yol C'D TATFA ¢4 AR C, B
el HRAT 21 SHD AT, A g s <=1 gi ot B3 - 2

*B
%

De °(C
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16. fJufoamers § Wl @9 & TR § IIUAT 37eef 9ol 8| sl ITel, el GHeR &
foIq areger @l 80 BHI (FTed! IR ASfHal) & T=T 4, OFH 48 s 9, TGod
B H AT T 7| Usel 3R SIR THECER H FHM folll & edel I S bl FE1aT
1/3 81 31HeRg ST &Rd 8 & THR IWFeR & folu U sl 1ege goil 51 3
SR & MR U Ugel THRCR N 3188l U dsh! It 15 off 3hdhT TeraT &

A 2/5
B. 2/15
C. 1/4
D. 1/6
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17. m,n € Z & fo, A ffS & wed f,,, : Z — Z BT 30 bR aRIT far m
2
fmn(z) =mx+n QT‘-ﬁxEZ%%QI
9 S 6 F 08 Tt el ol 9= 8, 37T, F = {fy, : m,n € Z} 81 TR
A. F &1 YD 31909 (element) dTSoifaed &

B. F ¥ 3Fd &g (infinitely many) 3R & I dgeifaed & 3R 3d
IR 31T & SNl STgvifded T8l &

C. F H ad fad T (finitely many) 31904 & Y qrgoifaed &
D. F &I dls ft 3/qgq argaifaed 78 &

18
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18. M &Hifolg fdh P 3R Q SRWREIET 22 — y? = 5 AR T 2z + y = 5 P Alowed g
g1 /M o 1% (0, ) 98 g & 56T @ PQ &1 ddad (T y—31a I fAefd 2|

R o 31 9 8
A —10/3
B. —21/6
C. —11/3
D. —23/6

19
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19. A U% R-9F 3 x 3 Hicad 2 frah! ufafar R 9 81 919 ol i S @18 IR-Reh,
3 x 3 Hfcaa TSI 8, ORI 3raal (elements) &1 U R & €, 3R W&
S W TP FY v,y 3 YBR YRHTS fobarm 7 &

Xa,Y IR XA=AY

R S W oy Wb TG (equivalence) TF=¢ BRI
A. foeft oft SR S & folg
B. AT S H I+t Afcaw T\ €

C. ?If%{aAﬁ'@E@W%
D. et 59 S & T g faeut Afcad &

20
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20. A O 6 AABC U F9aTE (equilateral) ST & fSeh! Tdes il &l oidTs
2 €1 89 IU: A, B 3R C figail wR al & |ier 4 S8 &1 fFHfor ava € (S
3 H 3@ 11 8), 94 | ude &l Bdr 2 81

C

qq <A fS¥p! & TS (intersection) @7 &=thel &
A 2V3—7

B. V3+m/2—-3

C.V3+16/9 -7

D. 9/4++3—7

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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PART-| (There are 20 questions, each with four choices. For each question
select the one choice which best represents the answer.)

1. 3IE SHM I Uh DU F = (—1) ka" 9 I febarm & e
x — 378 ¥ 3R ¢ V& & W&l p AR n THRIHD UId 8 iR

k U (e ThRIcHd FERTh 2| oy Y fFfa s ot

tAlC

A T BISURAT & O p = 1 3R n = 2
B. ThqEgd g p=13Rn =1

C. U WEIAT 8 S p =2 3R n =1
D. W g & o p = 0 IR n =2

Page 2



WWW.prepp.in

prepp

rsonal Exams Guide

2. gt Y 3o & 8 AT AT $hi JADBR HalT H T SWE Pl
T TRE F A 1 1 & SR iR S & e & anfes a8
gl &l 3R 35T & 316U oo H fRdT g1 gt $f Ids |
D e e U G §TS oIl & dTfch SUUE 9T Savid 99
G ¥ TR Fep | Yot b EU chl IU&T HR 3R HI o fob gealt
T TOCATHNUT B T TR a1t &1 gt o s H Uga- W
SWIE & AT (km.s~!) BT A T PRI &

A 13
B. 0
C. 30

D. 20
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3. BT & a1l § YT gl & 1o Tocardyul & ITATdT, SEIS
5 ge UM WR ST Tl & DHRUI U 3R It 81 T HraHIHD
qfdehReh 91 bl QMAT A b foly, S r I 3felT by Y
SIHE M 3R m B YU BT Tocarayor ferfast St (V)
?‘xﬂi@ﬁf@ﬁ PRh 3] IS Hifdeh! § Hiea fhar ST Fevdl

|

GMm Amr?
r §
T8I \ U FhRIAD [RRID & R seiis daell fERI® ha
ST &1 U Ul Hger fog & el X oot siam 81 |a
frened g |
A. TR, HJer fog H faeemd= & A AT o SRR 8 3R
Hor foig ¥ qferfH faem 5 &)
B. VT, DIV AR w = +/A/3 & AT Fger faig &
s - Sl e 81
C. getd foig r = (6GM /A3 R B
D. TRV, et foig ¥ faeemu= & A /3 AT & SRR 8
oI Her fig &l 3R B

V =

Page 4
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4. U 20 kg ST HI FieT Bl g Th % &b TDR ghs &
3R W) TS & O b T U B g g ° R 6 &1 T B
g 8000 kg.m 3 81 AR U BT TR —ITHFT &Fthe
1.0 m? 2 Al 919 g% fugerd! & df Sfot ¥R d gRac SHD

T9Y PRI BT & —
A. 1.7 cm STeT TR S & 1
B. 1.7 cm STl &R A & a1
C. 2.2 cm ST TR S & 1
D. 2.2 cm STl ¥R iR & 120

Page 5
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5. Uh—3TRITHY UMt Y Srolf 3 UhR h bl Sflc! & —

E = / dx [(dégj) ) 2 + e 4 b¢4(az)]

STET @, b 3R ¢ PO IR-LI RIS &1 AHT b/a BT IAH
Wwﬁﬁmaﬁm—

A [MLT'T™]
B. [M~1L71T7
C. [ 1/2L 7/2T]
D. [M—2L~4T1]
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6. Uep T aTraer fAeRoT Uep eI &5 £ = Epe'77/r° I<uet
PRAT &1 T8l o TP IR-T RRIP &l 1/ BSAT & MeATPR

& 7 fAfed amaer Q &1 7 8
A. drEyep(e — 1)/ (eq)
B. 4mEpep(e — 1)/
C. dmEyey/
D. 4w Eyep/ (ea)

Page 7
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7. U@ FMGR o, It uref &d1s o & ThaHH gadid &=
V2 (14 7) THIET 81 I8 A9 o &I U y—2 dcT H T &
ST T STl 2— 3787 & TR &1 AT 1.0 A DI IRT TS &l
fIoRieT e H U & ToRd! &, Al o¥ IR drcaplfeld eidb (6. |.
SHISAT H) 2—378 & ARI-3IR &

A. 0

B. \/50,2/%
C. a%k
D. a2/\/2k
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8. U@ IR-Gad (bar magnet) Ud AleMIZS H Tocaldyul &
PRI cdad vU H R &1 81 I AP BT gI9 o ol URd
(induced) dlecsT V S99 9 ¢ &1 T 3T JUH HRal &

. N—
Gravity I Z
R4

=~

Iz

III. IV.

Al
B. Il
C. Il
D. IV

Page 9
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9. U W & & IR H IR&eUHT o W&l IR e fagfd 3iR
DI & IREUR TIad &, SP URAT ST 1.0 Vom L 3R
0.1T &1 1.0 gm ST BT Udh 3TTAfeId dul, fagfd & & areaa
29T o Uep T &b T1J 59 &7 H T PRAT &1 PUT Tep ROR o
& T AT & Sl GIDIT & P AT 45° BT DIV IHCT &
TN T FUETT PR B, & H Fd2T R IR, DUT el Tl
Saf (Joule H) &

A. 1.0
B. 1.2
C. 10.0

D. 0.1

Page 10



WWW.prepp.in

prepp

Your Personal Exams Guide

10. U BR W el g5, o918 [ Pl U Ufdead =efl, i
w0 Y g AR g8 &1 O 1Y AT -X H @ ST g,
TS 1/5 DT Teh STl T, TIIRT 1 P 1 b SI{+1T Plch bl

YT PNeh TINRT BTHINh ST BT &1 O 1 HTeqH -y
5 G AT 8, Al SHals [/3 BT U el FGH T ST Dl
BT IYANT NP UTad] BTHID ST Pl &1 HAIETH—X 3N
HIETT-Y H & & 9 BT AT vy : vy &

A 2:1
B.4:1
C.1:4
D.1:2

Page 11
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11. & Ydel o, S dier &l X d 8, T FHEY 3MeT Bl His
PR &1 9 ol b YuIelt &dF Afch P = P, + P, — PP
GIRT St St 81 &) Idel oial IR faR & fSi9dh!l hidhal oieTg
£, =30.0 cm 3R f, = 40.0 cm 81 USA oG & I = > £
Bl X IR Teh I¥g &1 TR oI &b UYTe ThiF IR Teb aRfdeD
B ST 21 IS T R Bfd, I o [T &l wars fay
fSFTT, T 3R &1 &, T ol & a4 T g (cm F) &

A. 10.0
B. 35.0
C. 70.0
D. 17.5

Page 12
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12. T I 91 f€eie (Young's double slit) TIRT & §R § fI@R
R o™ &N (0,0, a) 3R (0,0, —a) F<ei® W T €
deTued y = h R T 81 99 TR \ & UBH19T BT YT
foar ST 8, A1 SFR THDI! fbIR (fringe) T 3THR U
EISUREIT & foradh faeterorar (eccentricity) & -

A a/\
B. v2
C. ah/\?
D. 2a/\
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13. A Mo 1o 31eel 19 7 (ideal gas law) TSSO URATURI
& TINH TR AR BT &1 o a9 ™ (Kelvin §) TR HaoH
T T TSt Srolf Teh BIgSIST YHTY] bl TG Srolf o SRR
g I8 3P 999 N9 ©

A. 10°
B. 10?
C. 10°
D. 104
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14, U PR H, Gt d9H 20° C 8, U Y DIl 80° C F 75°
C % 2 minutes ¥ 3SI &1 STt &1 Il T 40° C T 35° C db
38! 8M & folU o ST 999 (minutes 5) @R, 98 &

A 2
B. 6
C. 4
D. 8
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15. T 3nedt i fafdsr uftharen & J1eaq ¥ faweaiRa gt Bl
FrfelfEd 5 | U |al [daey g |
A. TSRS UfehaT ¥ A9 &9 & SIIdl & aAfd
ufSarafes ufdan & 9 ST B
B.Q@agﬁzmﬁ?mmﬁzﬁaﬁuﬁﬁmﬁﬁw
SedT &

C. UfSaTelfee H Ao BHH &1 ST © ffh] SATgHISTRD
gfehdT § 9 AT B

D. UfeTafed 3R SMgHaTRe ST Ufdharant & araq
B Bl ST &

Page 16
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16. A <fifore fos 519 233U o ST 81elT & O ol SeaH T &l ol
0.1 TfAeTd, off & BY § SHI Bl §1 56 DIAT STl
SITAT & A9 o TeRT 32.6 x 106 J.kg~! AT a1 8t 2|
Wwoﬁwﬁﬁ@aaﬁﬁﬁéﬁ%ﬁvm&w

235U T HAT d P Dl AHET BT 3T ORI Jad dHd 8],
7 &

A. 1 kg 23U : 3 x 10° kg DI

B. 100 gm 235U : 3 x 10° kg ®Fell
C. 10 gm 235U : 3 x 105 kg PRIl
D. 1 gm 233U : 3 x 10* kg DI

Page 17
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17. I8 94 8V fb IR &1 Rigid (Bohr theory) SR 81T & 31k
AT § AT IR =Y HI T ATHT FAM 8, a9 U
BIZSIol~h URHTY] o folq Afeepad URHIY] FIT $HD o
CINER

A. 127
B. 140
C. 92

D. 137
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18. SR & TROI & 3Fh H, Th BIZSIoM URATY AU el
31aeeT (ground state) H &I HICHI BT G PR & 3R
37T H 31T . = 7 I (AR Teb UGl STl &1 Uset JATafald
WhICH Pl Foll 12.47 eV UTS STt &, R 3T (error margin)
+0.32 eV &1 THR AN DICH Dl FaH Prisl ol (eV
) I8 g -

A. 0.57
B. 1.45
C. 0.81
D. 3.40
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19.qu°\fﬁﬂ\wﬁﬁﬁq€53ﬂ‘q’%‘fﬁ¢r$aﬁwm AL B T
I & folv g9 W@ﬁaﬁﬁww qTeT AT GRT 3Tt — 37T
TH fBar SITAT 81 U8l A9 H, Jad &l R @1 Sl &
NEIEECCIC W@Eﬁ&@lﬁzﬁmylé‘r\mm 81 TR L H,
g1 I fER W7 ST & Wefh T, URfAD TR &7 6
gﬂ|§w|d|%|ﬁmﬁ@ﬁﬁﬁﬁﬂ$ﬂsﬂwé

A. AFT-TElHe (monoatomic) 317

B. R, fGU=AT(diatomic) 31T

C. TauRHTIeh(diatomic) 3TU[— Ueh U HIS b I
D. FEURHIYSD (polyatomic) U[-Teh DU HIS P HIE
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20. Ud RS (isotope ) AX & ATMHD PHi BT 1.5 x 10~ 15AL/3
m 81 A S fa A1fes 5 WIS 3R =S bl HRT 91
& IR T Mproton = Mineutron & IRHTY] BT BT SFFHTA
qM, kg.m—3 H, 375 I e § —
A. 1017
B. 10%
C. 1013

D. 101
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