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Q.2

Q.3

Q4

PHYSCS
SECTION-A

A symmetric thin biconvex lensiscut into four equal
parts by two planesAB and CD as shownin figure. If
the power of original lensis 4 D then the power of a
part of the divided lensis

C
A —(7 B
D
(1)8D (24D
3D 42D

A small rigid spherical ball of massM isdroppedina
long vertical tube containing glycerine. The velocity
of the ball becomes constant after some time. If the
density of glycerineis half of the density of the ball,
then the viscous force acting on the ball will be
(consider g as acceleration due to gravity)

3
D EMQ
(3 Mg

Mg
2 N
(49 2Mg

The maximum percentage error in the measurment of
density of awireis

[Given, massof wire=(0.60 + 0.003)g radius of wire=
(0.50£0.01) cmlength of wire(10.00 £ 0.05) cm]
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A series LCR circuit is connected to an alternating
source of emf E. The current amplitude at resonant
frequency is| . If the value of resistance R becomes
twice of itsinitial value then amplitude of current at
resonance will be

I
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Q5

Q6

Q7

Q.8

For ashort dipole placed at origin O, the dipole moment
Pisaongx -axis, asshowninthefigure. If theelectric
potential and electric field at A are V and E,
respectively, then the correct combination of the
electric potential and electricfield, respectively, at point
B onthey-axisisgiven by
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Which one of thefollowingisthe correct dimensional
formulafor the capacitancein F?M, L, T and C stand
for unit of mass, length, time and charge,

@R =[CM2L2T7] () [F]=[CM=ZL?T7]
@F=[CML?T] (4 [F]=[C*M*L=>T]

An electron projected perpendicular to a uniform
magnetic field B movesinacircle. If Bohr’squantization
is applicable, then the radius of the electronic orbit in
thefirst excited stateis:

2h 4h

@ B @ B
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C
For adiatomic gas, if V1= (apj for rigid molecules

C
and Y2 = [apj for another diatomic molecules, but

also having vibrational modes. Then, which one of the
following optionsis correct?

(Cp and Cv are specific heats of the gas at constant
pressure and volume)
Dv,>r,

Q) 2v,>7,

@v,=v7,
@v,<v,
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Q9

Q.10

Q.11

Q.12

A rectangular metallicloop ismoving out of auniform
magnetic field region to a field free region with a
constant speed. When the loop is partially inside the
magnatefield, the plot of magnitude of induced emf (g)
withtime (t) isgiven by
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A light source of wavelength A illuminates a metal
surface and el ectrons are g ected with maximumKkinetic
energy of 2 eV. If thesame surfaceisilluminated by a

A
light source of wavelength X then the maximum

kinetic energy of ejected electronswill be (The work

function of metal is1€eV)

(1H2ev (2 6eVv (3)5ev (4)3eVv

Given below are two statements. One is labelled as

Assertion (A) and the other islabelled as Reason (R).

Assertion (A) : A simple pendulum istaken to aplanet

of mass and radius, 4 times and 2 times, respectively,

than the Earth. Thetimeperiod of the pendulum remains

same on earth and the planet.

Reason (R): The mass of the pendulum remains

unchanged at Earth and the other planet. In the light

of the above statements, choose the correct answer

from the options given below :

(1) Both(A) and (R) aretruebut (R) isNOT thecorrect
explanation of (A)

(@ (A)istruebut (R) isfase

3 (A)isfasebut (R)istrue

(4) Both (A) and (R) are true and (R) is the correct
explanation of (A)

The torque due to the force (2f+]+ ZR) about the

origin, acting on a particle whose position vector is
(f+]+R) , would be
@ f—]+R

3 i-k
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Q.13

Q.14

Q.15

Q.16

Q.17
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A
B

)

To obtain the given truth table, following logic gate

should be placed at G:
(1) NOR Gate (2 AND Gate
(3) NAND Gate (4) OR Gate

A force E=2i +bj+k isapplied on aparticle and it

undergoes adisplacement i — 2j—k . What will bethe
valueof b, if work done on the particleis zero.

1 1
o @3 33 42

Given below are two statements. On is labelled as

Assertion (A) and the other islabelled as Reason (R).

Assertion (A) : InYoung'sdoubleslit experiment, the

fringes produced by red light are closer as compared

to those produced by blue light.

Reason (R) : Thefringewidthisdirectly proportional

to the wavelength of light.

In the light of above statements, choose the correct

answer from the options given below :

(1) Both (A) and (R) are true and (R) is the correct
explanation of (A)

(2 (A)isfasebut (R) istrue.

(3 Both(A)and (R) aretruebut (R) isNOT the correct
explanation of (A).

(4 (A)istruebut (R) isfalse.

A ball of mass 100 g is projected with velocity 20 m/s
at 60° with horizontal. The decreasein kinetic energy
of the ball during the motion from point of projection
to highest point is:
(1)20J (2153 (3)zero (453

A transparent film of refractiveindex, 2.0 iscoated on
a glass dlab of refractive index, 1.45. What is the
minimum thickness of transparent film to be coated for
the maximum transmission of Green light of wavelength
550 nm. [Assume that the light is incident nearly
perpendicular to the glass surface.]

(1) 94.8nm (2)68.7nm

(3)137.5nm (4 275nm
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Q.18

Q.19

Q.20

Q.21

= @

Thetube of length L isshowninthefigure. Theradius

of crosssection at the point (1) is2 cm and at the point

(2) is1 cm, respectively. If thevel ocity of water entering

at point (1) is 2m/s, then velocity of water leaving the

point (2) will be:

@M2m/s (2)4m/s ()6m/s (4 8m/s

Given are statements for certain thermodynamic

variables,

(A) Internal energy, volume (V) and mass (M) are
extensivevariables.

(B) Pressure (P), temperature (T) and density (p) are
intensive variables.

(© Volume (V), temperature (T) and density (p) are
intensive variables.

(D) Mass (M), temperature (T) and internal energy are
extensivevariables.

Choosethe correct answer from the pointsgiven below :

(1) (C) and (D) only (2) (D) and (A) only

(3) (A) and (B) only (4) (B) and (C) only

A body of mass 100 g is moving in circular path of
radius 2 m on vertical plane as shown in figure. The
velocity of the body at point A is 10 m/s. The ratio of
itskinetic energiesat point B and Cis:

(Take acceleration due to gravity as 10 m/s?)

2+\/§ 2+\/§
® = @ =3
3+4/3 3-4/2
3= @ ==
SECTION-B

A proton ismoving undeflected in aregion of crossed
electric and magnetic fields at a constant speed of
2x10°ms™. When theelectric field isswitched off, the
proton movesalong acircular path of radius2 cm. The
magnitude of electricfieldisx x 10*N/C. thevaueof x
is .

Take the mass of the proton = 1.6 x 102" kg.

Q.22

Q.23

Q.24

Q.25

Q.26
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Two long parallel wires X and Y, separated by a

distance of 6 cm, carry currents of 5 A and 4 A,
respectively, in opposite directions as shown in the
figure. Magnitude of the resultant magnetic field at
point Pat adistance of 4 cmfromwireY isx x 105 T.
Thevalueof x is .

Take permeability of free space as p, = 4n x 107 S|
units.

X Y
SA 4cm
AT P
<~ 6Ccm—>

A parallel plate capacitor of area A = 16 cm? and
separation between the plates 10 cm, is charged by a
DC current. Consider a hypothetical plane surface of
areaA = 3.2 cm?insidethe capacitor and parallel to the
plates. At an instant, the current through the circuit is
6A. At the same instant the displacement current
through A is mA.

A tubeof length 1 misfilled completely with anideal
liquid of mass 2 M, and closed at both ends.

Thetubeisrotated uniformly in horizontal plane about
oneof itsends. If theforce exerted by theliquid at the
other end is F then angular velocity of the tube is

F
,{— in Sl unit. Thevaueof o is
aM

The net current flowing in the given circuit is

20 2.5Q 1uF 10
AMAAAA AMAAAA ] | AMAAA
VWYY YWV | VWYY
0= 60 = 8 &
2V~ = = x 40
<30 < 5 =
CHEMISTRY
SECTION-A

Arrangethefollowing compoundsinincreasing order
of their dipole moment :
HBr, H,S,NF, and CHCI,
(1) NF,<HBr<H,S<CHCI
(2) HBr<H,S<NF,<CHCI
(3)H,S<HBr<NF,<CHCI
(4) CHCI,<NF,<HBr<H,S

3
3
3
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| dentify the number of structure/sfrom thefollowing Q.32

Q.27

Q.28

Q.29

Q.30

Q.31

which can be correlated to D-glyceraldehyde.

CHO CHO CHO HO
OH OH OH  HO
oH HO HO OH
OH OH HO HO
OH OH CHO
(A) ®) © (D)
(D) three  (2)two (3) four (4) one

The maximum covalency of a non-metallic group 15
element ' E’ with weakest E-E bondis:
D5 23 (36 44

Consider the given figure and choose the correct
option:

Activated complex
[ e
>
g0
g E, Product
m
Reactant

Reactioncoordinate —>

(1) Activation energy of backward reactionisE, and
product is more stable than reactant.

(9 Activation energy of forward reactionisE, + E,
and product is more stable than reactant.

(3 Activation energy of forward reaction isE, + E
and product is less stable than reactant.

(4) Activation energy of both forward and backward
reactionisE, + E, and reactant is more stable than
product.

2

When sec-butylcyclohexane reacts with bromine in
the presence of sunlight, the major product is:

Br
Br
@ 5 @ 6
Br
Br
(€) @)

The species which does not undergo
disproportionation reaction is:

(1) Clo; (2 Clo,

(3cio (4) ClO;

Q.33

Q.34
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Match the Compounds (List-1) with the appropriate
Catalyst/Reagents (List-11) for their reduction into
corresponding amines.

List-I Ligt-l1
(Compounds) (Catalyst/Reagents)
(0]
A, g _np, (DNeOH (aueous)
NO,
(B) (I H/Ni
(OR-C=N (I LiAIH, H,0
O
—R
(D) (IV) Sn,HCl

Choose the correct answer from the options given
below:

@ (A)-(1), (B)-(1), (O)-(IV), (D)-(1)

() (A)-(1), (B)-(1V), (©)-(111), (D)-(1)

3) (A)-(1), (B)-(1), (©)-(111), (D)-(1V)

@) (A)-(1), (B)-(1V), (©-(11), (D)-(1)

RBr (i) Mg, dry ether )\/

(i) HO 2-Methylbutane
The maximum number of RBr producing 2-
methylbutane by above sequence of reactions is
. (Consider the structural isomers only)

(14 (25 33 @1
Match List-1 with List-I1.
List-I List-1
(Partial (Thermodynamic
Derivatives) Quantity)
w| (2] |o G
P
(B) (Z—:j ) =S
P
© (%} an Cv
T
(D) (%} (1v) \
\Y

Choose the correct answer from the options given
below :

@ (A)-(), (B)-(1), (©)-(111), (D)-(1V)

) (A)-(1), (B)-(1), (©)-(1IV), (D)-(I1)

3) (A)-(), (B)-(11), (©)-(1V), (D)-(11)

@) (A)-(1), (B)-(1), (©)-(1). (D)-(1V)
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Q.35 Thecorrect order of thefollowing complexesinterms

of their crystal field stabilization energiesis:

(1) [Co(NH3), " <[Co(NHs), |

<[Cofen);]** <[Co(NH,), |
() [Co(NH), | <[Co(NHs), [

<[Co(NHy), | <[Cofen);]*
@ [Co(NH), ] <[Co(NHy), |

< [CO(NH3)4T+ <[Co(en);**

(@) [Coten)s]*" <[ Co(NHs), [

< [CO(NH3)6T+ <[Co(NHy), |

Q.36  Densty of 3M NaCl solutionis1.25g/mL. Themolality

of the solutioniis:

@M)179m (2m  (I3m  (4279m

Q.37  The molar solubility(s) of zirconium phosphate with

molecular formula (Zr‘”)g(PO‘Z‘)“ is given by

relation:
1 1
® (%]7 @ {%JG
1 1
3 (%]7 @ (%Jg

Q.38  Themost stable carbocation fromthefollowingis:

,
. CH,
CH,
@) /©/ 2
MeO OMe
CH, CH,
o L (Y
HC

Q.39  Givenbelow aretwo statements::

Satement (1) : An element in the extreme left of the

periodic tableformsacidic oxides.

Satement (11) : Acid is formed during the reaction
between water and oxide of areactive element present

inthe extremeright of the periodic table.

(®)myexamsa
Inthelight of the above statements, choose the correct

answer from the options given below :

(1) Statement-1 isfalsebut Statement-I1 istrue.
(2) Both Statement-I and Statement-I1 arefalse.
(3) Statement-1 istrue but Statement-11 isfalse.
(4) Both Statement-1 and Statement-I1 aretrue.

Given below are two statements:

Statement (1): A spectral linewill beobservedfor a2p,
- 2py transition.

Statement (1) : 2p, and 2p, are degenerate orbitals.
Inthelight of the above statements, choosethe correct
answer from the options given below :

(1) Both Statement-| and Statement-11 aretrue.

(2) Both Statement-| and Statement-11 arefalse.

(3) Statement-1 istrue but Statement-11 isfalse.

(4) Statement-1 isfalse but Statement-I1 istrue.

Given below are two statement :

Statement (1) : Nitrogen, sulphur, halogen and
phosphorus present in an organic compound are
detected by Lassaigne’s Test.

Satement (11) : The elements present in the compound
are converted from covalent form into ionic form by
fusing the compound with Magnesium in Lassaigne's
test.

Inthelight of the above statements, choosethe correct
answer from the options given below :

(1) Both Statement | and Statement |1 aretrue

(2) Both Statement | and Statement |1 arefalse

(3) Statement | istrue but Statement |1 isfalse

(4) Statement | isfalse but Statement 11 istrue

Identify the homoleptic complex(es) that is/are low
spin.

(A) [FE(CN),NOJ* (B) [CoFJ*

(C) [Fe(CN), ]~ (D) [Co(NH,) J**
(B)[Cr(H,0)J*

Choose the correct answer from the options given
below:

(2) (B) and (E) only (2) (A) and (C) only

(3) (C) and (D) only (4) (C) only

(i) Cro,Cl,, CS,
(i) H.O+
(i) NaHSO,

> Filter > Residue (A)

Toluene
(excess)

Residue (A) +HCI (dil.) - Compound (B)
Structure of residue (A) and compound (B)
Formed respectively is:
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Q.45

Q.46

Q.47

Q.48

[A] (B]

H yO C(O

OH
"

H o)
CH(OCroHCl), ' “c?

O

COONa

>

OH H

H c”
N SO,Na
4

Given below are two statements:

Statement (I): Corrosion is an electrochemical
phenomenon in which pure metal acts as an anode
and impure metal as a cathode.

Satement (1) : Therate of corrosionismoreinakaline
medium than in acidic medium.

Inthelight of the above statements, choose the correct
answer from the options given below :

(1) Both Statement | and Statement 11 arefalse

(2) Statement | isfalse but Statement Il istrue

(3) Both Statement | and Statement |1 aretrue

(4) Statement | istrue but Statement |1 isfalse

C-0O

The alkane from below having two secondary
hydrogensis :

(1) 4-Ethyl-3,4-dimethyl octane

(2) 2,2,4,4-Tetramethylhexane

(3) 2,2,3,3-Tetramethyl pentane

(4) 2,3,4,5-Tetramethylheptane

SECTION-B

The compound with molecular formula CH,, which
gives only one monobromo derivative and takes up
four moles of hydrogen per mole for complete
hydrogenation has n electrons.

Niobium (Nb) and ruthenium ( Ru) have“x” and “y”
number of electronsin their respective4d orbitals. The
valueof x +yis

Thecomplex of Ni2*ion and dimethyl glyoxime contains
number of Hydrogen (H) atoms.

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54
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Consider the following cases of standard enthalpy of

reaction (AH? in kJmol‘l)

CHo (9)+ 20, () > 200, (9) + 3H,0(/)

AH? = -1550
C(graphite C(graphite) + O, (g) —» CO, (9)
AHS =-393.5

1
H, (g)+EO2 (9) > H,0(¢)
AHS =-286

The magnitude of AHfgyy () is kJ mol-

(Nearest integer).

20mL of 2M NaOH solutionisadded to 400 mL of 0.5
M NaOH solution. The final concentration of the
solutionis x 102 M. (Nearest integer).

MATHEMATICS
SECTION-A

Let a, B, y and 8 be the coefficients of x7, x5, x® and x
respectively in the expansion of

5 5
(x+ x3—1) +(x— x3—1) Xx>1. If u and v

satisfy the equations
au+pBv=18, yu+dv=20
thenu + v equals:
D5 24 33 48

Inagroup of 3 girlsand 4 boys, there are two boys B,
and B,. The number of ways, in which these girls and
boys can stand in aqueue such that all the girls stand
together, all the boys stand together, but B, and B, are
not adjacent to each other, is:

W4 Q72 (3% 4)120

Let P(4,4\/§) be apoint on the parabolay? = 4ax and

PQ beafocal chord of the parabola. If M and N arethe
foot of perpendicularsdrawn from Pand Q respectively
on the directrix of the parabola, then the area of the
quadrilateral PQMN isequal to:

2633 343)/3 @ 343

3
=5 @wE @y .

)

For a3 x 3 matrix M, let trace (M) denote the sum of all
the diagonal elements of M. Let A be a3 x 3 matrix

1
suchthat |A| = > andtrace(A) =3.If B= adj (adj (2A)),

then the value of |B| + trace(B) equals:
()56 (2132 (3174 (4280
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Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Supposethat the number of termsinanA.P.is2k, k
N. If the sum of all odd termsof theA.P. is40, the sum
of all even terms is 55 and the last term of the A.P.
exceedsthefirst term by 27, then k isequal to

D5 28 (3)6 @4

Q.62

Let aline passthrough two distinct points P(-2, -1, 3)
and Q, and be parallel tothevector 3 + 2]+ 2k . I the

distance of the point Q from the point R(1, 3, 3) is 5,
then the square of the area of APQR is equal to:
(1136 (2140 (3144 (4)148

Q.63

. e 1 X *
If lim (—j(———j =a , then the value of Q.64
x-wo(\1-e/le 1+Xx
log.a
1+logga
@De

equals:

(e’ Qe (4) e’

Letf J’ -8t+15

—dt X € R . Then the numbers Q.65

of local maximum and local minimum points of f,
respectively, are:
(1)2and3
(3)1and3

(2)3and 2
(4)2and 2

The perpendicular distance, of the line

X;1= y_+12 = d fromthepoint P(2,-10, 1), is:
e @52 3 @af3

If x =f(y) isthe solution of the differential equation

o2 a3

Q.66

1
with f(0) = 1, then f[\fj isequal to:

(1) e7[/4 (2) en/lZ (3) eT[/3 (4) erc/6

Q.67
If

Iex xsnx  snx X

V1-x? i (1— x2)3/2 1-x

dx=g(x)+C |

1
where C is the constant of integration, then g(zj

equals: Q.68

Ofls @5 055 @i

(%) myexamsea

Let o, and B, be the distinct roots of

2x? +(cosd)x -1=0,0 €(0,2r) . If mand M are the

minimum and the maximum values of o + B, then

16(M + m) equals:

)24 225 (3)27 @) 17

LetA={1,2 3,4} and B={1,4,9, 16}. Then the
number of many-one functions f : A — B such that

lef(A) isequal to:

(1) 127 (2151 (3163 (4139

If the system of linear equations:

X+y+2z=6,

2Xx+3yt+az=a+l,

—X—3y + bz =2b,

wherea, b € R, hasinfinitely many solutions, then 7a
+3bisequal to:

@9 @12 (316 @22

Let 3 and p be two unit vectors such that the angle

between them is — . If 33+2b and 35-)p are

perpendicular to each other, then the number of values

of Ain[-1, 3]is:
@3 22 31 40
2 2
Let E: —+y—2_La>b and H:>—-L_ -1
a® b A’ B

L et the distance between thefoci of E and thefoci of H
be 2,/3.If a—A =2, and theratio of the eccentricities

1
of EandHis 5 , then the sum of the lengths of their
latus rectumsis equal to:
110 @7 (38 @9

If A and B are two events such that P(AnB)=0.1,
and P(B|A) and P(B|A) are the roots of the equation

P(;\UE)
12x?—-7x +1=0, thenthevalue of m is:
1 > 2 4 3 o 4 !
W3 @3 ©OF @y

The sum of all values of 6 € [0, 2r] satisfying
2sin?0 = cos20 and 2cos’0 = 3sinf is
@n

i 5n
w; @« Oy
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Q.69

Q.70

Q.71

Letthecurve z(1+i)+Z(1-i)=4,z € C, dividethe
region |z—3| < lintotwo partsof areas o and . Then
lo.— B equals:

i

I
1+ —
M3 3

2 1+ 3 1+% 4 1+%

The area of the region enclosed by the curves
y=x?—4x+4andy?=16-8xis:

4
@3 @5 @8

SECTION-B
Lety =f(x) bethe solution of the differential equation

8
@3

dy xy x%+4x
x 1 2 > ~1<X<1 suchthatf(0) = 0. If
- —X

6JYZ,f (x)dx = 2n—o theno?isequal to

Q.72

Q.73

Q.74

Q.75
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Let A(6, 8), B(10cosa, —10sina) and
C(-10sina., 10cosa), be the vertices of atriangle. If
L(a, 9) and G(h, k) be its orthocenter and centroid
respectively, then (5a—3h + 6k + 100sin20.) isequal to

L et the distance between two parallel linesbe 5 units
and a point P lie between the lines at a unit distance
from one of them. An equilateral triangle PQR isformed
suchthat Q lieson oneof the parallel lines, whileR lies
on the other. Then (QR)? is equal to

- rz(?,ocr )2

Ifz 30

r=1 r-1

=qx2%® ,then o isequal to

Let A = {1, 2, 3}. The number of relations on A,
containing (1, 2) and (2, 3), which are reflexive and
transitive but not symmetric, is



