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b1. : ) .
] is a real matrix with nonzero entries. ad — bc = 0. and A% =

d
A. Then a + d equals

Suppose 4 = [S
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Orientation : Vertical

On any given arc of positive length on the unit circle |z| = 1 in the complex plane,
there need not be any root of unity

A.

B. there lies exactly one root of unity

C. there are more than one but finitely many roots of unity
D.

there are infinitely many roots of unity
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For0 < 8 < g four tangents are drawn at the four points (£3cos8, £2sind) to the

2 .2
ellipse % + }? = 1. If A(8) denotes the area of the quadrilateral formed by these four

tangents. the mimimum value of A(8) 1s

A 21 B. 24 C. 27 D. 30
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2 2
staed 0 < 6 ﬁigﬁéﬁaﬁ%—k% = 1 & =R fagam (+3cos6, +2sind) W =

wateATd Wit T 2 | Afy A(6) 37 Feisans g aa T = & 3 g, 9w A(6) #

A 21 B. 24 C. 27 D. 30
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Let §={x € R:cos(x)+cos(v2 x) < 2}. Then
A 5S=0
B. § 15 a non-empty finite set
C. 5 1s an infinite proper subset of R\ {0}
D. §=R\{0}
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aA dife § = {x € R:cos(x)+ CDS(\EJ{) < 2}.?1&'
A S=0
B. S U= FiitH Hifd 9q==a4 ¢
c. S.R\ {0} =1 v= s =iua suag=a7 ¢
p. S =R\ {0}
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2

On a rectangular hyperbola x* — yv? = a®, a > 0. three points A, B, C are taken as

follows: 4 = (—a,0); B and C are placed symmetrically with respect to the x-axis
on the branch of the hyperbola not contaiming A. Suppose that the trnangle ABC is

equilateral. If the side-length of the triangle ABC 1s ka. then k lies in the interval
A. (0,2] B. (2,4] C. (4,6] D. (68]
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U FEF ARREE (rectangular hyperbola) X2 — y2 = a?, a > 0. = ¥7 fa=d
ABCwmwrdim™ §fF A=(—qa,0); B wad C &= x-31a & @wa wafafey
(symmetrically) T & 30 SATTRGT T UHT 30T 9% TaT = § e A 799 2 | o it
st ABC wmang & | 312 fqw ABC &t qen & &g ka 2. 7 K = siaae & s

A. (0,2] B. (2,4] C. (4, 6] D. (6,8]
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The number of real solutions x of the equation
fnsz(x sin(Z‘c)) + ;= cosZx + sec?x
N 1+ x2 | '

15
AO B. 1 . 2 D. mfinite
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2 2z
Let 2—3 + % = 1. a > b, be an ellipse with foct F; and F,. Let AO be its semi-minor

axis, where O 1s the centre of the ellipse. The lines AF; and AF,. when extended. cut
the ellipse again at points B and C respectively. Suppose that the triangle ABC 1is

equilateral. Then the eccentricity of the ellipse 1s

1

A 7

1 1 1
B'E =, = D'E

Question Number : 7 Question Id : 6584305247 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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Leta = cos1” and b = sin 1°. We say that a real number 1s algebraic if 1t 1s a root of

a polynomial with integer coefficients. Then

A. a 1s algebraic but b 1s not algebraic
B. b 1s algebraic but a 1s not algebraic
C. both a and b are algebraic

D. neither a nor b 1s algebraic
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A& a = cos 1" wd b = sin 1°| =fa 89 ua awafas @& # algebraic 74 Fe, 94 98

qUfeh T[OTik ATel U 9g9E %1 U He 8, ad

A. @ algebraic €, Wd D algebraic 75 &
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C. =Hl a 3 b algebraic &
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A rectangle with 1its sides parallel to the x-axis and y-axis 1s mseribed in the region
bounded by the curves ¥ = ¥ — 4 and 2y = 4 — x2. The maximum possible area of

such a rectangle 1s closest to the integer

A 10 B. 9 G B B 7
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Let f(x) = x|sinx

, X € E. Then

A. [ 1s differentiable for all x, exceptatx =nm.n = 1,2,3, ...
B. [ is differentiable for all x, exceptatx =nm.n=+1,£2,4£3, ...
C. f 1s differentiable for all x, exceptatx =nm.n=0,1,2,3, ...

D. f is differentiable for all x, exceptatx =nw.n=0,%1,%2,£3, ...
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o fE f(x) = x|sinx|, x € R @«

A. f,x =nm.n =123, .. % sFemaraweh off X W FAase-1g 8
B. f,x=nnn==1,1+2 143, ... & wcmEramhi aft x W AaF+19 &
c. f,x=nmn=0,1,273, .. FcErasadf x WAaFa-=a

D. f,x=nmn=0,+1,+2,+3, ... & rcAmEn = ot x W 3@FHT T
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Let f:[—1,1] = R be a function defined by

) = {1‘2 |cos(§) ‘ forx =0,
0 forx =0,

The set of points where [ 1s not differentiable 1s

A, {xe[-1,1]:x = 0}

B. fxe[-1L1]lx=00rx= ' NEZL}
xe[-1,1]:x= —nEZ}
s S = I &
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%o f:[—1, 1] = R =t w9 @ ofenfeg frmn s

Foi) = {xz |cos (2) | s x # 0,

0 T9x = 0.

= a3t &1 w== %1 f sEse = 780 ©

A {x€[-1,1]:x # 0}

— ] e 2
B. {xe€[-1,1l:x=00rx= — €7}
2
c. fxel-1,1l:x= €7}

pD. [—1,1]
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The value of the integral J; (1 —|sin8x|)dx is
A0 B.nt—1 C. #—2 D.r—3
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F‘ﬂ'ﬁﬁff[l — | sin8x|)dx wamf=3:
A0 B.m—1 C T— 2 D. T—3
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Let In x denote the logarithm of x with respect to the base e. Let § < R be the set of

all points where the function In(x? — 1) is well-defined. Then the number of
functions f:S — R that are differentiable. satisfy f'(x) =In(x?*— 1) forall x € §

and f(2) = 0. 1s

A0 .1 C. 2 D. infinite
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Let S be the set of real numbers p such that there 1s no nonzero continuous function

f:R— R satisfying f; f(t)dt =p f(x)forall x € R. Then § 1is

the empty set
the set of all rational numbers

the set of all irrational numbers

O 0w

the whole set B
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The probability of men getting a certamn disease is = and that of women getting the
. e . . . .
same disease 1s = The blood test that identifies the disease gives the correct result

: o o : s
with probability - Suppose a person 1s chosen at random from a group of 30 males

and 20 females. and the blood test of that person is found to be positive. What is the

probability that the chosen person 1s a man?
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The number of functions f: [0, 1] — [0, 1] satisfying |f(x) — f(v)| = |x — y| for all
x,yin[0,1]1s

. exactly 1

A

B. exactly 2
C. more than 2, but finite
D

. mfmite
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wem f:[0,1] = [0, 1] #F e st |f(x) — f(¥)| = |x —y] = [0,1] & =

x,y & fauaqEaars:

A, Faa l
B. &had 2
C. 2 ¥ a7fas ol Hita

D. 3Fq
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Suppose A 15 a 3 X 3 matrix consisting of integer entries that are chosen at random

from the set {—1000,—999,...,999, 1000}. Let P be the probability that either A2 =

—I or A 1s diagonal, where [ 1s the 3 X 3 identity matrix. Then

1 1
2 U — B. P= ot
2 b= 4

5 = : 5 D P 5
1g18 1018 — qple

Question Number : 17 Question Id : 6584305257 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



A dite A gutwl @ ww 3 X3 wew 8 e e eged
{—1000,—-999,...,999,1000} & 7g=g =0 & o4 T 8 | P 59 =« =i Wik ¢ &

A? = —] (st ] u® 3 X 3 7065 (identity) 3775 ) B4 i A % fawol-amege 8, 7@

y . i
A. P < T B. P'= o1
2 3 &
5 o
C. _—r <P< = D P = B
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Let x; be real numbers such that x;, = k* + k* + 1 for1 < k < 2018. Denote N =

Y2018k Consider the following inequalities:

2018 2 2018
I. (z ;E.K;{) < N(z ktﬁ)

k=1 k=1

2018 2 2018
II. (Z kxk) < N(Z ﬁ;zxﬁ)

Then

A. both I and IT are true
I 1s true and IT 1s false

C. T1is false and IT 1s true
both I and IT are false
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X A st TERe Rl < k < 2018&faux, = k* + k2 + 131N =

2918 ke % ) arm ot 2 srgfiETH WA 3

2018 2 2018

2

L. Z kx| =N Z kx;
k=1 k=1
2018 2 2018

- e P

IL. Z kx, | =N Z KX

A, lugl i ga e
B. 19g8Ud [l 5HAS
C. 13mIeEIEas

D. 174 Il 2H soa &
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Let x2 = 4ky, k > 0, be a parabola with vertex A. Let BC be its latus rectum. An
ellipse with center on BC touches the parabola at A. and cuts BC at pomts D and E
such that BD = DE = EC (B, D, E, C 1n that order). The eccentricity of the ellipse 1s

o
C. Vs i

A, i B.
V2 3 2

-
w"|| =
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am it s x 2 = 4ky, k > 0 v waem 8, S o A 2 | 9@« 5 BC s 1ty &=
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st W 58 wR @ & 5 BD = DE = EC (B, D, E, C % wn #) | dfaa 1 scieman

(eccentricity) =T 2 :
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3
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Let f:[0,1] = [—1,1] and g:[—1,1] — [0,2] be two functions such that g is

injective and g o f:[0,1] — [0,2] is surjective. Then

A. [ must be injective but need not be surjective
[ must be surjective but need not be mnjective
C. f must be byective

f must be a constant function

Question Number : 20 Question Id : 6584305260 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

o e fF f:[0,1] = [-1, 1] ang:[-1,1] - [0,2] siwemwm R EfF g

T (injective) 74T g © f: [0,1] — [0,2] s/=art (surjective) &, 7=

A, f Tfaa =04 Ul 2, 7T TUF ST 5T SR A8 §
B. [ Wiua = sreordl &, W 36 Ul ST 5%l 6l 8
C. [ fatua =04 vt =2 (bijective) B

D. ffigasud smiwas
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Question Number : 21 Question Id : 6584305261 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A table has a heavy circular top of radius 1 m and mass 20 kg. placed on four light (considered
massless) legs placed symmetrically on its circumference. The maximum mass that can be

kept anywhere on the table without toppling 1t 1s close to

A. 20kg
B. 34kg
C. 47kg
D. 59 kg

Question Number : 21 Question Id : 6584305261 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

U U ek Sl e e o BT 1 m A 55 20 kg € 91 wek i (Frert a5 s wean
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20 ke
34 kg
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Air (density p) 1s being blown on a soap film (surface tension T) by a pipe of radius R with its
opening right next to the film. The film 1s deformed and a bubble detaches from the film when

the shape of the deformed surface 1s a hemisphere. Given that the dynamic pressure on the
. . 1 . 2 .
film due to the air blown at speed v 15 5 pv2, the speed at which the bubble is formed is
T
5. e
pR

2T

o

0
BEE

ar

=
5|
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For an i1deal gas the internal energy 1s given by U = 5PV/2 + C, where C 1s a constant. The

equation of the adiabats in the PV plane will be

PV’ = constant

Al

B. P17 = constant
C. P°1” = constant
D.

PV = constant

Question Number : 23 Question Id : 6584305263 Display Question Number : Yes Single Line Question Option : No Option
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U HATEE 9 T AfaE Tl U = SPV/2 + C 8, 781 C U Refie 2| PV aet | 5097 (adiabats) &7 Sy
T,

A. PV =Toms
B. PV’ =feti=
C. PV =T
D. PV¥ =T
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An ideal gas undergoes change in its state from the initial state 7 to the final state F via two

possible paths as shown. Then

. there 15 no change in intemal energy along path 1.

A

B. heat is not absorbed by the gas in both paths.

C. the temperature of the gas first increases and then decreases for path 2.
D

. work done by the gas 1s larger in path 1.

Question Number : 24 Question Id : 6584305264 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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A thermally msulated rignd container of one litre volume contains a diatomic ideal gas at room
temperature. A small paddle mnstalled mnside the container 1s rotated from the outside such that

. & . . .
the pressure nises by 10° Pa. The change m internal energy 1s close to

A 0]

B. 671
C. 1507
D. 2507
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U e F ge R [Sest o fguamfvass i 0t & aome o2 o1 55 81 Sedl H U Siar fsa o = 8
St T2 ATET © 39 W 9HTE1 S © 1 14 10° Pa 92 SaT 8] 19 31 STiai Sl 3§ i o s

A 01

B. 671
C. 1501)
D. 2501]
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In a Young's double shit experiment the amplitudes of the two waves mecident on the two slits

are A and 2A. If Ip 1s the maximum intensity. then the intensity at a spot on the screen where

the phase difference between the two interfering waves is ¢

A, Iycos? (¢ /2)

B. 2sin?(¢/2)
ol %(5 + 4cos(g))

D. 2(5 + 8cos(¢))
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& J%"(5 + 4cos(g))
D. %(5 + 8cos(¢))
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Figures below show water flowing through a horizontal pipe from left to right. Note that the

pipe in the middle 1s narrower. Choose the most appropriate depiction of water levels in the

vertical pipes.

= — = [}i,; — |

Question Number : 27 Question Id : 6584305267 Display Question Number : Yes SingleLine Question Option : No Option
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Orientation : Vertical

A plank 1s moving in a horizontal direction with a constant acceleration ai. A uniform rough

cubical block of side [ rests on the plank. and is at rest relative to the plank.

-l

Black
| Plank

*

Let the center of mass of the block be at (0,1/2) at a given instant. If a = g/10. then the

normal reaction exerted by the plank on the block at that instant acts at

A. (0,0)
B. (—1/20,0)
C. (—1/10,0)

D. (1/10,0)
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Ugh e (plank) &S 59 H 3197 w01 of § TGHM 2] U UHEHH GEEU (rough) SHTER T (block)
Torerh U 9 | B, W T W1 g1 ® S e i qern J fammrae 4 2

-

Black

=

Plank

Tl 1221 gU o T e T 5 A 6% (0,1/2) Mg W R AR a = g/10 © 91 9% % 5RI 2 W3 §9T
AT AT e T ferg W eimm?

A. (0,0)

B. (—35.9)
i

C. (_Iu

D. (1/10,0)
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Orientation : Vertical

Using the Heisenberg uncertainty principle, arrange the following particles in the order of

increasing lowest energy possible.

(I) an electron i Hy molecule
(II) aH atom in a H» molecule
(III)  a proton in the carbon nucleus

(IV) a H» molecule within a nanotube

A. () <(IID) < (IT) < (IV)
B. (IV)<(I) =< (I) < (III)
C. (ID)<{Iv) <) =(D
D. (IV) < (I) < (II) < (III)
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() H 3195 UF e
(I)  H, 3 5 U H w1
(1) =HTeiA o AT T U T2
(IV)  SFIcga 3 U H, A9

A. (1) = (111) < (1T) = (IV)
B. (IV)=(I) =(I) = (Il
C. (II)=(IV) = (1) < (I)
D. (IV) = (I) < (11) < (TIT)
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Orientation : Vertical

The current i1s flowing along the path abed of a cube (shown to the left) produces a magnetic

field at the centre of cube of magnitude B. Dashed line depicts the non-conducting part of the

cube.

Consider a cubical shape shown to the right which is identical in size and shape to the the left.
If the same current now flows in along the path daefged. then the magnitude of magnetic field

at the centre will be

A, zero

B. V2B
C. \/3B

D. B
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A thin metallic disc is rotating with constant angular veloeity about a vertical axis that is
perpendicular to its plane and passes through its centre. The rotation causes the free electrons

in the disc to redistribute. Assume that there is no external electric or magnetic field. Then

a point on the rim of the disc is at a higher potential than the centre.
a point on the rim of the disc is at a lower potential than the centre.

a point on the rim of the disc 15 at the same potential as the centre.

o nw e

the potential in the material has an extremum between center and the rim.
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One mole of a monatomic gas and one mole of a diatomic gas are mitially in the same state.
Both gases are expanded isothermally and then adiabatically such that they acquire the same

final state. Choose the correct statement.

A. work done by diatomic gas is more than that by monatomic gas.
B. work done by monatomic gas 1s more than that by diatomic gas.
C. work done by both the gases are equal.

D. change in internal energies of both the gases are equal.
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An 1deal gas i1s made to undergo the cyclic process shown in the figure below. Let AW depict
the work done. AU be the change in internal energy of the gas and Q be the heat added to the

gas. Sign of each of these three quantities for the whole cycle will be (0 refers to no change)

+ Preassure

]

Volume

. SRS | e
B. + 0;+
C. 0.0.0

e o
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Two balls of mass M and 2M are thrown horizontally with the same initial velocity vo from top

of a tall tower and experience a drag force of —kv (k>0). where v 1s the instantaneous velocity.

Then

A. the heavier ball will hit the ground further away than the lighter ball.
B. the heavier ball will hit the ground closer than the lighter ball.
C. both balls will hit the ground at the same point.

D. both balls will hit the ground at the same time.
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Consider a glass cube slab of dielectric bound by the planesx =0, x=a;,v=0,y=b;z=0,z
= ¢: with b > a > ¢. The slab is placed in air and has a refractive index of n. The minimum

value for n such that all rays entering the dielectric at y= 0O reachy = b 1s

7 |
B. V2
C. V3
D. 2
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The graph shows the log of activity (log R) of a radioactive material as a function of time 1 in

minutes.
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The half-life (1 minutes) for the decay is closest to
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The magnetic field 1s uniform for y = 0 and points into the plane. The magnetic field 1s uniform

and points out of the plane for v < 0. A proton denoted by filled circle leaves y = 0 in the -y

direction with some speed as shown below.
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The Hitonmu satellite recently observed the Lyman alpha emission hine (n=2 to n=1) of
Hydrogen-like iron 1on (atonuc number of iron 1s 26) from the Perseus galaxy cluster. The

wavelength of the line is closest to

A 2A
B. 1A
C. 50A
D. 10A
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Assume that the drag force on a football depends only on the density of the air, velocity of the
ball and the cross-sectional area of the ball. Balls of different sizes but the same density are
dropped 1n an air column. The terminal velocity reached by balls of masses 250 g and 125 ¢

are in the ratio:

A :1-"6
B. 313
. 21.-]
D. 313
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An electrostatic field line leaves at an angle a from point charge q1 and connects with point

charge —q2 at an angle § (q1 and q2 are positive) (see figure below). If g2 = §q1 and a = 30° then

0%<p<30°
p=30°
30
60

L]

<60°
< 0q"

O 0w

ﬂ{:f'
ﬂ{:ﬁ
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Question Number : 41 Question Id : 6584305281 Display Question Number : Yes Single Line Question Option : No Option
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The amount (in mol) of bromoform (CHBr3) produced when 1.0 mol of acetone reacts

completely with 1.0 mol of bromine in the presence of aqueous NaOH 1s

A

Wpd w | =

D.

[ R
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The following compound

£C

can readily be prepared by Williamson ether synthesis by reaction between

OH
=
A and || | g
=
aOH
=y |
B. and ||
-
L
cl
=
C. and || i
o

W

D. @ and | | o
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H Ci
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H CH
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X Y
are

A, enantiomers
diastereomers
constitutional 1somers

conformers
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A. Widfs= &9 (enantiomers)
B. amidfsfas ¥ (diastereomers)
C. ¥HATHSF G91994! (constitutional isomers)

D. €®&4f (conformers)
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The higher stabilities of fert-butyl cation over 1sopropyl cation. and frans-2-butene

over propene. respectively. are due to orbital interactions involving

A. o—mnand o—7*
o—vacant p and T—m*
C. o—c*and o—x

D. o—vacant p and c—n*
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Benzaldehyde can be converted to benzyl alcohol i concentrated aqueous NaOH

solution using

A. acetone
B. acetaldehyde

C. formic acid

D. formaldehyde
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B. THZ@lSEES (acetaldehyde)

C. hifHa 37 (formic acid)

D. wHASeEs (formaldehyde)
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The major product of the following reaction

Q

NaBH,
@A/\/\CD?H —

15

OH

OH
A = T B OH
; CO,H s
o o
L
S
e
—
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Among the following species, the H-X-H angle (X = B. N or P) follows the order

A. PH;<NH; < NHs <BF;
B. NHz< PHi < NH4 <BF3
BF; < PH3< NH4 < NH;

™

D. BF3 <NHj <NH; < PH;
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feferfiaa stopatt §, H—X—H 101 (X = B, N 31947 P) &1 %° &1
A. PH;< NH; < NH; < BF;
B. NH,<PH, <NH,” <BF,
C. BF:<PH;< NHs < NH,

D. BF3 = NH_'_. {: NH3 ':: PH3

Question Number : 48 Question Id : 6584305288 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical



The ionic radii of Na™. F~. O~ N°~ follow the order

A OFr>F>Nat>N>-
B. NN >Na'>F>0>-
C. N> 0> >F >Na'
D. Nat>F>0*>N*+
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C. N =0 =F >Nsa"

D. Nﬂ*:? F = D}-_:.J_ NE—
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The oxoacid of phosphorus having the strongest reducing property 1s

A. H3POs

H3;PO,
C. H;POy
D. HaP207
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Among C, S and P. the element(s) that produce(s) SO2 on reaction with hot conc.

H)2SOy4 15/are

A. only S

B. onlyCand$S
only S and P
D. C.SandP

0
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The complex that can exhibit linkage 1somerism is

A. [Co(NH3)s(H20)]Cls

B. [Co(NH;3)5(NO2)]Cl
C. [Co(NH3)s(NO3)](NOs):
D. [Co(NH3)5C1)SOy
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A. [Co(NH;)s(H.0)ICl;

B. [Co(NH:)s(NO»)ICL

C. [Co(NH:)s(NO:)(NO:),

D. [Co(NH;):Cl]SO.
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The tendency of X in BX3 (X =F, Cl. OMe. NMe) to form a n bond with boron

follows the order

BCl; < BF3 < B(OMe); < B(NMe1)s
BF; < BCl; < B(OMe); < B(NMea)s

. BCls < B(NMe2)3 < B(OMe)s < BF3

BCl; < BF; < B(NMe;)s < B{(OMe);
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BX, (X =F. Cl. OMe, NMe) 5 X &1 S & 619 TT-=9 a4 ! T &1 &7 BFT

A.

B.

3]

D.

BCl; < BF: < B(OMe); < B(NMe:);
BF; < BCl; = B(OMe); < B(NMe:):
BCl; < B(NMe;); = B(OMe); < BF;

BCI; = BF; = B{N Mﬁgw}g = B{DN[B];
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Consider the following statements about Langmuir 1sotherm:

(1)

The free gas and adsorbed gas are in dynamic equilibrium

(11) All adsorption sites are equivalent

(111) The initially adsorbed layer can act as a substrate for further adsorption

(1v) The abihty of a molecule to get adsorbed at a given site 15 independent of the

occupation of neighboring sites

The correct statements are

. (1). (11). (111) and (iv)

only (1). (ii) and (iv)
only (1). (111), and (1v)
only (1), (11) and (111)
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Among the following, the plot that correctly represents the conductometric titration of

0.05 M H>504 with 0.1 M NH4OH 1s
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The correct representation of wavelength-intensity relationship of an ideal blackbody

radiation at two different temperatures T; and Tz 1s

Intansity

Wavelength

L.

Intensity

Wavelength
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The pressure (P)-volume (V) 1sotherm of a van der Waals gas. at the temperature at

which 1t undergoes gas to liquid transition, 1s correctly represented by
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A buffer solution can be prepared by nuxing equal volumes of

A. 0.2 M NH4OH and 0.1 M HC1
B. 0.2 M NH4OH and 0.2 M HCI
C. 0.2 M NaOH and 0.1 M CH;COOH
D. 0.1 M NH40H and 0.2 M HCI
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The plot of total vapour pressure as a function of mole fraction of the components of

an 1deal solution formed by mixing liquids X and Y 1s

.
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On complete hydrogenation. natural rubber produces

A. polyethylene
ethylene-propylene copolymer
polyvinyl chloride

D. polypropylene
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The average energy of each hydrogen bond in A-T pair is x keal mol™ and that in G-C

pair is y keal mol™. Assuming that no other interaction exists between the nucleotides,
the approximate energy required in keal mol™ to split the following double stranded

DNA into two single strands 1s

[Each dashed line may represent more than one hydrogen bond between the base

pairs]

=

10x + 9y
5x + 3y
15x + 6y

o N w

5x+45y
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A. 10x+9y
B. 5x +3y
C. 15x+6y
D. 3x+4.5y
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Question Number : 61 Question Id : 6584305301 Display Question Number : Yes SingleLine Question Option : No Option
Orientation : Vertical

What 1s the maximum number of oxygen atoms that a molecule of hemoglobin

can bind?

A 2
B. 4
kL

D. 16

Question Number : 61 Question Id : 6584305301 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical
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A2
B. 4
C. 8
D. 16

Question Number : 62 Question Id : 6584305302 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Bt toxin produced by Bacillus thuringiensis does not kill the producer because

the toxin 1s

A m an inactive protoxin form
B rapidly secreted outside

&4 mactivated by an antitoxin
D in unfolded form
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Orientation : Vertical

An angiosperm was identified with its endosperm of 6n. Assuming that this is a

self-pollinating species. which ONE of the following 1s the correct ploidy of the

parent?

A
B.
C.
D.

3n
4n
6n
&n
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Question Number : 64 Question Id : 6584305304 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Which ONE of the following statements 1s TRUE about viruses?

A

All viruses possess a protein coat around 1ts genetic material at all
stages of their life cycle

All viruses contain RNA as genetic material

All viruses contain DNA as genetic material

All viruses replicate only within the host cell
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Orientation : Vertical

Mitochondrial cristae are infoldings of the

A, outer membrane and they increase the surface area
B outer membrane and they decrease the surface area
G inner membrane and they increase the surface area
D inner membrane and they decrease the surface area
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In biological nitrogen fixation. the enzyme nitrogenase converts

Al nitrate to mtrite

B atmospheric nitrogen to nitrite

C. nitrite to ammeonia

D atmospheric nitrogen to ammonia
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The graph below represents the absorption spectrum of a major pigment

contributing to photosynthesis.

Absorbance

N

400 500 &00 700
Wave length, nm

Which ONE of the following best represents the photosynthetic efficiency of

the pigment?
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Which ONE of the following properties of normal cell 1s lost during its transition to

cancerous cell?

Glutamine utilization

A

B.  Contact mnhibition
e, Glucose utilization
D.

Membrane fludity
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Which ONE of the following gases is produced during fermentation by yeast?

A Cth
B 02
c. Ib
D. N

Question Number : 69 Question Id : 6584305309 Display Question Number : Yes Single Line Question Option : No Option
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Serine proteases are called so because they
A, require free serine for their activity
B. cleave after serine residues in the substrate
C. are inhibited by the presence of free serine

D. have a serine residue at their active site

Question Number : 70 Question Id : 6584305310 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

TATcTiad @ & SlF °1 9 Wi N0 o (=999 5 961 87

A. T8 Aiaar & foa oo T T SATavashdr sidi 3]

B. & wiluaia: & WA ! 3151 & 7 fawed &= 8

C. et Tl T A i St & oreg o T ¥

D. 3 ichaal T (Tfeed A152) W i A1 370 947 St o
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The maximum number of genotypes of the pollens produced by a tall pea plant with round.

yellow seeds of the genotype TtRrY'Y. if the three loci are unlinked. would be
A, 1

| ]

i
on o e
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A
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Which ONE of the following statements 1s TRUE with respect to human ovary?
A Estrogen 1s secreted by Graatian follicles and progesterone by corpus luteum

B. Estrogen is seereted by corpus luteum and progesterone by Graafian follicles
C. Both estrogen and progesterone are secreted by Graatian follicles

D. Both estrogen and progesterone are secreted by corpus luteum
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Which ONE of the followimng statements 1s INCORRECT with respect to human
antibodies?

A They can neutralize microbes

B. They are synthesised by T cells

C. They are made up of four polypeptide chains

D.

Milk contains antibodies
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Concentration (%) of NaCl isotonic to human blood i1s

A. 0.085-0.09%

B 17-18%
C. 34-3.6%
D. 085-0.9%
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A. 0.085-0.09%

B. 1.7-1.8%
C. 3.4-3.6%
D. 0.85-0.9%
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Which ONE of the following statements 1s TRUE about the Golgi apparatus?
A. It is found only m animals
B It 1s found only in prokaryotes
C. It modifies and targets proteins to the plasma membrane
D. Itis asite for ATP production
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Creutzteldt Jakob Disease (CID) 1is a transmuissible disease caused by a

A wvirus

B. bacterium

C. fungus

D. misfolded protein
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A researcher found petrified dinosaur facces. Which ONE of the following is unlikely to

be found in this fossil?

A.  Decayed conifer wood
B. Bamboo
C. Cyecad

D. Giant ferm
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Which ONE of the pairs of amino-acids contains two chiral centres?
A. Isoleucine and threonine
Leucine and valine
Valine and 1soleucine
Threonine and leucine
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In photosynthetic carbon fixation. which ONE of the following reacts with CO2?

A. Phosphoglycolate

B. 3-Phosphoglycerate

C. Ribulose-1.5-bisphosphate
D. Ribose-5-phosphate

Question Number : 79 Question Id : 6584305319 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

TRTST T e i § frefatas § @ #6991 o1 co, ¥ stfafra s 82
A. FERIATTHAE

B. 3-BITHIFeaE

C. faes-1.5-faasene

D. TUSETH-5-FFH

Question Number : 80 Question Id : 6584305320 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical



Match the diseases in Column I with the routes of infection 1 Column II, Choose the

CORRECT combination.

Column I Column IT

P. Tuberculosis 1. Contaminated food and water
Q. Dysentry i1. Inhalation of aerosol

R. Filariasis 111, Contact via skin

S. Syphilis 1v. Sexual intercourse

v. Mosquito bite

A. P-i1, Q-1. R-v. Sav
B. P-ii, Q-1. R-ii1. S-v
C. P-1, Q-111. R-v. S-1v
D. P-ii, Q-iii. R-1v. S-v

Question Number : 80 Question Id : 6584305320 Display Question Number : Yes Single Line Question Option : No Option
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Question Number : 81 Question Id : 6584305321 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

Let R be a rectangle, C be a circle, and T be a triangle in the plane. The maximum

possible number of points common to the perimeters of R, C, and T 1s
A 3 B. 4 Coh D. 6
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The number of different possible values for the sum x + v + z, where x, v, z are real

numbers such that x* + 4y* + 162* + 64 = 32xyz is

A 1l B. 2 C. 4 D. 8
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Let I’ be a circle with diameter AB and centre 0. Let £ be the tangent to ' at B. For
cach point M on I' different from A, consider the tangent ¢t at M and let it intersect £ at
P. Draw a line parallel to AB through P mntersecting OM at Q. The locus of Q as M

varies over I 1s

A. an arc of a circle
B. aparabola
C. an arc of an ellipse

D. a branch of a hyperbola
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The number of solutions x of the equation sin(x + x?) —sin(x?) =sinx in the

interval [2,3] is

A0 B.1 €2 D. 3
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The number of polynomials p: R — R satisfying p(0) = 0, p(x) > x? for all x = 0.
and p"'(0) = & is

A D
B:. 1
C. more than 1, but finite

D. infinite
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Suppose the limat

, 1
L = lim ﬁj —  dx
n—"m\l 0 (l + .'sz)"'

exists and 1s larger thau% . Then
A -<L<2 B.2<L<3 C.3<L<4 D.L>4
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Consider the set A, of points (x,v) such that 0 < x = n, 0 £ y = n where n, x, y are
mtegers. Let S,, be the set of all lines passing through at least two distinet pomts from

A,,. Suppose we choose a line £ at random from S,,. Let P, be the probability that £ 1s

2
tangent to the circle x2 + y? = n? (1 + (l — ir) ) Then the limit lim P, is
: VI H—oo
A0 B.1 Ot D.1/\2
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Let f:[0,1] = R be an injective continuous function that satisfies the condition
—-1<f(0)<f(1) <1

Then the number of functions g : [—1,1] — [0, 1] such that (g o f)(x) = x forall

x € [0,1] 1s

A 0
B. 1
C. more than 1. but fimte

D. mfinite
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The maximum possible area bounded by the parabola y = x% + x + 10 and a chord

of the parabola of length 1 1s

e
y,
o | e
3
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| =
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Suppose Z is any root of 1128 + 20iz7 + 10iz — 22 = 0, where i = V—1. Then § =

|z|® + |z| + 1 satisfies

A.5=<3 B. 3557
C. 7=58< 13 D §=13
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In steady state heat conduction. the equations that determine the heat current J(7) [heat flowing

per unit time per unit area] and temperature T(7) in space are exactly the same as those
—» -5 " - .

governing the electric field E(7) and electrostatic potential V() with the equivalence given

in the Table below:

Heat flow Electrostatics
T(7¥) V()
J(@) E®)

We exploit this equivalence to predict the rate Q of total heat flowing by conduction from the

surfaces of spheres of varying radii. all maintained at the same temperature. If Q o R™, where

R is the radius. then the value of n 1s

A 2
B. 1
C. -1
D. -2
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An arrangement of spring. strings, pulley and masses is shown in the figure. The pulley and the
strings are massless and M > m. The spring 15 light with spring constant k. If the string

connectig m to the ground 1s detached. then immediately after detachment

the magnitude of the acceleration of m 1s zero and that of M 1s g.
the magnitude of the acceleration of m 1s (M —m)g/m and that of M 1s zero.

the accelerations of both masses are same,

o 0w B

the elongation in the spring 1s (M—m)g/k.
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The potential due to an electrostatic charge distribution 1s

where a 15 positive. The net charge within a sphere centered at the origin and of radius I/a 1s

A. 2q/e
B. (1—-1/e)q
E.qfe
D. (1 + 1/e)q
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A wheel of radius R is trapped in a mud pit and spinning. As the wheel 1s spinning. it splashes

mud blobs with 1nitial speed u from various points on its circumference. The maximum height

from the centre of the wheel. to which a mud blob can reach 1s

A u?/2g

g ¥, gR®

2g  2u®

!IZ

C. —
2g

o I 7
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Two rods of copper and iron with the same cross sectional area are joined at S and a steady

current I flows through the rods as shown in the figure.

Choose the most appropriate representation of charges accumulated near the junction S.
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Graphs below show the entropy vs energy (U) of two systems I and II at constant volume. The
initial enrgies of the systems are indicated by Utjand Umi. respectively. Graphs are drawn to
the same scale. The systems are then brought mnto thermal contact with each other. Assume that
at all times the combined energy of the two systems remains constant. Choose the most
appropriate option indicating the energies of the two systems and the total entropy after they

achieve the equilibrium.

Entropy Entropy

Uiy Un

Ut increases and Un decreases and the total entropy remains the same.

®

Us decreases and Upr inereases and the total entropy remains the same.

]

Ut inereases and Uy decreases and the total entropy increases,

D. Urdecreases and Ul inereases and the total entropy increases.
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The image of an object O due to reflection from the surface of a lake is elongated due to the
ripples on the water surface caused by a light breeze. This is because the ripples act as tilted
mirrors as shown. Consider the case where O and the observer E are at the same height above
the surface of the lake. If the maximum angle that the ripples make with the horizontal 1s a.

the angular extent é of the image will be

O o e

F

| R

2a
4o

o nw
R

Question Number : 97 Question Id : 6584305337 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

U 6] O T Nicifeis Fiet o T H TEt o SR04 T6T 8] T8 Fdisid goehi and! g5 6T & g1 U o foe
& H FW FATHA T 21 8 FHH RO T8 § foh el Foargan 9o gu 2dv ohi aig s7aur &l § 3
Reafer o faram 15 S O 791 &tk E 241 Hiel 1 @ds d UF B 913 W ol Afe ool &1 &fds & A ==

T H i = @ © 9 giafEe =1 Fivfiy fawr 6 s am s

O E

o 0w @



Question Number : 98 Question Id : 6584305338 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

A spiral galaxy can be approximated as an infimtesimally thin disk of a uniform surface mass
density (mass per unit area) located at z = 0. Two stars A and B start from rest from heights
2zp and zo (zo << radial extent of the disk). respectively, and fall towards the disk. cross over

to the other side. and execute periodic oscillations. The ratio of tune periods of A and B 1s

A BB
B. 2
C. 1
D. :1-"]
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Two mutually perpendicular infinitely long straight conductors carrying uniformly distributed

charges of linear densities A1 and A2 are positioned at a distance » from each other.

4

Force between the conductors depends on r as

A 1N
B. 14°
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The graph below shows the variation of a force (F) with time (r) on a body which is moving in

a straight line. Dependence of force on time 1s F oc . Imitially body i1s at rest.

Hl

F (N]

10 |+ 11 I ] Fl

If the speed of the object 15 2 m/s at 3 s. the speed at 4 s will be approximately (in m/s)

A. 25
B. 65
C. 7B
D. 3.1
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For the electrochemieal cell shown below
Pt{H, (P =1 atm)/H(aq.. x M)|[Cu®* (aq.. 1.0 M)|Cu(s)
the potential 1s .49 V at 208 K. The pH of the solution 1s closest to

[Given: Standard reduction potential, E° for Cu’*/Cu is 0.34 V
Gas constant, R is 8.31 J K™  mol™

Faraday constant. F is 9.65 = 10* T V! mol™]

A 12
B. 8.3
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Pt{H, (P = 1 atm)/H"(aq.. x M)||Cu™" (aq.. 1.0 M)|Cu(s)
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[femm 7 2: Cu®/Cu =1 AT ST fade (E9) =034 V
4 Ruti®, R = 8.31 J K~ mol™
Hre el F=9.65 x 10* J V' mol™]

A L2

D, 3.2
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Consider the following reversible first-order reaction of X at an initial concentration

[XJo. The values of the rate constants are k=2 sland by =151,

X Y

Kiy

A plot of concentration of X and Y as tunction of time is

A B.
[ f ]
Xlo+ S Xl
= | [Yleq < \ [Vl
B | E e
1 <
L] L]
= c e
S 8 Tmmee
s 1 / Xleq
t !
c D.
x| A ]
4 3
‘M'ﬂ—___ - [%leq

Concentration
: =
Concentration =
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Nitroglycerine (MW = 227.1) detonates according to the following equation:

2 C3H3(NO3):3 (1) — 3 N2 (g) + %2 02 (g) + 6 CO2(g) + 5 Ha20 (g)

The standard molar enthalpies of formation. AH¢ for all the compounds are given
below:

AHy [C3Hs(NO3):] =-364 kJ/mol

AHr [CO2(g)] =-393.5 kI/mol

AHf [H2O (g)] =-241.8 kI/mol

AHf [N2(g)] = 0 kT/mol

AHs [02(g)] = 0 kJ/mol

The enthalpy change when 10 g of nitroglycerine 1s detonated 1s

A -1005kJ
B. -62.5Kk7J
C. -80.3KkJ
D. -74.9kJ
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AEEiferrR (MW = 227.1) Fam stfaferar & e faemife s 8
2 CiHs(NOs): (1) — 3 N2 (g) + 4 0 (2) + 6 CO: () + 5 H:0 (g)
Treft et = fmfor 1 a9 9w v, AH; e o

AH; [C3H;5(NO:):] = -364 kJ/mol

AH{ [CO1(g)] =-393.5 kl/mol

AH; [H,0 (g)] = -241.8 kl/mol

AHf [Nz2(g)] =0 ki/mol

AH; [0,(g)] =0 kJ/mol
ST 10g s iFeriE faewiied siar € at wrarerdt § aiEd e g

A. -100.5kJ
B. -62.5kJ
C. -803kJ
D. -749kJ
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The heating of (NH4)2Cr207 produces another chromium compound along with Na

gas. The change of the oxidation state of Cr in the reaction 1s

+6 to +2
+7 to +4

+8 to +4

o N w »

+6 to +3
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A, +H6to+2

B. +7to+4

C. +8t0+4

D. +6to+3
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The complex having the highest spm-only magnetic moment 1s

A. [Fe(CN)6F-
B. [Fe(H20)s]*"
C. [MnFs]*
D. [NiCly]*
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A. [Fe(CN)s]"™

B. [Fe(H,0),]"
C. [MnF "

D. [NiCL]*
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Among Ce (4f! 5d' 6s%). Nd (4f* 65%). Eu (4f’ 6&2} and Dy (4£1% 6¢?). the elements

having highest and lowest 3™ ionization energies, respectively. are

A. Ndand Ce
B. Euand Ce
C. Euand Dy
D. Dyand Nd
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A. Nd 3R Ce
B. Eu %M Ce
C. Eu 3R Dy
D. Dy %R Nd
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The major product of the following reaction sequence

pr (1 BzHe
(i) HzOaNaOH
i A=
(il cone, HaS50,
e

Ph

Ph

e 0OH
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Me
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Among the following reactions, a mixture of diastereomers is produced from

Me H HEBr

A o
B % i
- e
Me, H HEr
. v,

= ROOR, hv

Me, H BHg

D.
N\ H,0,/NaOH
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Me, H HBr
A W
Me H H2,|'F|'[
B. > _
Mﬂ H HBF
. 3 _—

Z  ROOR, hv

Me H B:Hz

D. ;
N H,04/NaOH
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Reaction of phenol with NaOH followed by heating with CO2 under high pressure.
and subsequent acidification gives compound X as the major product. which can be
purified by steam distillation. When reacted with acetic anhydride in the presence of a

trace amount of conc. HySO0y4, compound X produces Y as the major product.

Compound Y 15
o]
P e OH 0 O
0
A. B. = o)‘\
. -CO.H |
=
e

8]
JJ\‘ OH
-
8] | R
= I,
- 2 O
o T

]
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A tetrapeptide 1s made of naturally occurring alanine, serine, glycine and valine. If the
C-terminal amino acid is alanine and the N-terminal amino acid 1s chiral. the number

of possible sequences of the tetrapeptide 1s

o 0
e [ ] = =]
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What 1s the probability that a human individual would receive the entire haploid set of

chromosomes from his/ her grandfather?

A. 172
B. (128
C. (12
D. (1/2)%

Question Number : 111 Question 1d : 6584305351 Display Question Number : Yes Single Line Question Option : No Option
Orientation : Vertical

ToRe! T 3 ST /AT & TOY0F ST TR 2 W A T ST Rt 87
A 172

B. (1/2y*

C. (1/2)

D. (1/2)*
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Which ONE among the following primer pairs would amphify the fragment of DNA
given below?

5'-CTAGTCGTCGAT-(N )300-GACTGAGCTGAGCTG-3'

3" -GATCAGCAGCTA-(N)a0-CTGACTCGACTCGAC-5'

A. 5-CTAGTCGTCGAT-3"and 5" -GACTGAGCTGAGCTG-3
B. 5'-CTGACTCGACTCGAC-3" and 5' -CTAGTCGTCGAT-3'
C. 5-CTAGTCGTCGAT-3"and 5'-CAGCTCAGCTCAGTC-3'
D. 5 -CTAGTCGTCGAT-3" and 5" -GTCGAGTCGAGTCAG-3'
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5" -CTAGTCGTCGAT-(N)300-GACTGAGCTGAGCTG-3'
3" -GATCAGCAGCTA-(N)300-CTGACTCGACTCGAC-5'

A.
B.
&5
D.

5-CTAGTCGTCGAT-3"and 5' -GACTGAGCTGAGCTG-3'
5" -CTGACTCGACTCGAC-3"and 5' -CTAGTCGTCGAT-3'
5" -CTAGTCGTCGAT-3"and 5' -CAGCTCAGCTCAGTC-3'
5 -CTAGTCGTCGAT-3"and 5’ -GTCGAGTCGAGTCAG-3’
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The following graphs with the solid and dotted lines correspond to the reactions without
and with enzyme, respectively. Which of the following graph(s) correctly represent the

concept of activation energy?
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E E Product
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Product Substrate
Progress of the reaction Progress of the reaction
iii. iv.
g g
= =
-1 [T}
= B 2
E E Suhstrai;g"
= : E | —
“ Product Substrate ;
Product Product
Progress of the reaction Progress of the reaction
A. (1) only
B. (1) and (1v)
C. (1) only

D. (i)and (ii)
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A. ad (i)
B. (iii) 3T (iv)
C. @ad (ii)
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A novel species with double stranded genetic material consists of 5 bases namely P. Q.

R. S. T, with percentages given below.

P Q R S T

Percentage | 22 28 | 22 12 16

Based on the above information. which ONE of the following mnferences 15 NOT

supported by the observations?

A. S base pawrs with T. and Q base pairs with R

S base pawrs with Q. and T base pairs with Q

n

P base paiwrs with R. and S base pairs with Q
D. P base pairs with R. and T base pairs with Q
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How many different blood groups are possible in a diploid species with ABCO bloed
srouping system involving F. . I¢ and I9 alleles (I° is recessive and others are co-

dominant)?

A
B. 6
c
D
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Within the exponential phase of growth. if the mitial surface area and the growth rate
of a leaf are 10 mm? and 0.015 mm? hour respectively. the area of the leaf after 4 days

would range from

10 to 12 mm?
20 to 24 mm°
30 to 36 mm-

40 to 48 mm?

o nw e
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A. 109 12 mm’

B. 20¥24 mm*

C. 30% 36 mm’

D. 409 48 mm>
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If the acidic. basic and hydrophobic residues of proteins are considered to be red. green

and blue in color. respectively, then a globular protein 1n aqueous solution would have

A. red and blue on the surface and green at the core
B. red and green on the surface and blue at the core
. blue on the surface and red and green at the core

blue and green on the surface and red at the core
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A lysosome vesicle of 1 pm diameter has an mternal pH of 5.0. The total number of H™

1ons inside this vesicle would range from

A

B
B
D

10° to 10°
10% to 10°
107 to 10%
109 t0 6.023 x 107
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A. 10°¥ 10*
B. 10*¥ 10°
C. 10°® 10"

D. 10°# 6.023x10%
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Match the vitamins listed in Column I with their respective coenzyme forms in

Column II. Choose the CORRECT combination.

Column I Column IT

P. Vitamin By 1. Thiamme pyrophosphate

Q. Vitamin B> i1. Flavine adenine dinucleotide
R. Vitamin Be 111, Methvlcobalamin

S. Vitamin By 1iv. Coenzyme A

o 0w p

P-v.

v. Pyridoxal phosphate

Q-i11. R-1. S-1v

P-u11. Q-1v, R-n, S

P-1.
P-1.

Q-ii. R-v, S-iii
Q-iv. R-ii. S-iii
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p. fa=ifi= B, i. Thiamine pyrophosphate

Q. fa=r B, ii. Flavin adenine dinucleotide
R. fazmfe= B, iii. Methylcobalamin

S. e B iv. Coenzyme A

v. Pyridoxal phosphate

TH ATIR W TR TS ] T

A. P-v. Q-iii, R-1, S-iv

B. P-iii, Q-iv, R-1i, S-i

C. P-i, Q-ii. R-v, S-iii

D. P-i, Q-iv, R-ii, S-iii
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Two independent experiments related to photosynthesis were conducted — one with *0-
labelled water (experiment P). and the other with C-labelled CO2 (experiment Q).
Which ONE of the following options lists the first labelled products in experiments P

and Q. respectively?

A P11y Q : 3-Phosphoglycerate
B. P: 3-Phosphoglycerate, Q : NADPH

C. B Q : ATP

B P Q

: 3-Phosphoglycerate, : 3-Phosphoglycerate
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A. P: 0, Q: 3-FERIFAEE

B. P:3-FHifeeiz, Q: NADPH

C. P:0, Q: ATP

D. P: 3 SFIMaaE, Q: 3-FEReaE



