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Q.1

Q.2

Q.3

PHYSICS
SECTION-A
Two capacitors C, and C, are connected in parallel toa
battery. Charge-time graph is shown below for the two
capacitors. The energy stored with them are U, and
U, respectively. Which of the given statementsistrue?

(7

q C,

t —>
(@C,>C,U,<U,
4C,>C,U,>U,

(1)C,>C,U.>U,
(3)C,>C,U,<U,

In the experiment for measurement of viscosity ‘1’ of

given liquid with a ball having radius R, consider

following statements.

A. Graph between terminal velocity V and Rwill bea
parabola

B. The terminal velocities of different diameter balls
are constant for agiven liquid.

C. Measurement of terminal velocity is dependent on
thetemperature.

D. Thisexperiment can be utilized to assessthe density
of agivenliquid.

E. If ballsare dropped with someinitial speed, thevalue
of n will change.

Choosethecorrect answer from the optionsgiven bel ow:

(1) B,DandEonly (2)A,Cand D only

(3) C,DandEonly (49 A,BandEonly

Consider following statements:

A. Surface tension arises due to extra energy of the
molecules at the interior as compared to the
molecules at the surface, of aliquid.

B. Asthetemperature of liquid rises, the coefficient of
viscosity increases.

C. Asthetemperature of gasincreases, the coefficient
of viscosity increases.

D. Theonset of turbulenceisdetermined by Reynold's
number.

E. In asteady flow two stream lines never intersect.

Choosethe correct answer fromthe optionsgiven below :

(1)A,D,Eonly (2 C,D,Eonly

(3)B,C,Donly (49 A,B,Conly

Q.4

Q5

Q6

Q7

Threeinfinitely long wireswith linear chargedensity A
are placed along the x-axis, y-axis and z-axis
respectively. Which of the following denotes an
equipotential surface?

(1) xy +yz + zx = constant

(2) (x+Yy) (y + 2) (z+x) = constant

(3) (x2+y?) (y? + 22) (22 + x?) = constant

(4) xyz = constant

A hemispherical vessel iscompletely filled with aliquid
of refractiveindex u. A small coiniskept at thelowest
point (O) of the vessel as shown in figure. The
minimum value of therefractiveindex of theliquid so
that a person can seethe coin from point E (at thelevel
of the vessdl) is

A-

OhE @ Or 02

Consider a long thin conducting wire carrying a
uniform current 1. A particle having mass“ M “ and
charge” g isreleased at adistance” a“ fromthewire
with a speed v, along the direction of current in the
wire. The particle gets attracted to the wire due to
magnetic force. The particle turns round when it is at
distancex fromthewire. Thevalueof xis[p, isvacuum
permeability]

mv
o ma @)

Lﬂ}
©) a{ guo!

A Carnot engine (E) is working between two
temperatures 473 K and 273 K. In a new system two
engines- engine E, works between 473K to 373K and
engine E, works between 373K t0 273K. If n,,n, and
n, are the efficiencies of the engines E, E, and E,,
respectively, then
(D ny,<n,+n,

@)n,=n,*n,

(@ n,=nm,
Hn,2n, +n,
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Q.8

Q.9

Q.10

Given below are two statements. one is labelled as

Assertion A and the other is labelled as Reason R

Assertion A: A sound wave has higher speed in solids

than gases.

Reason R: Gases have higher value of Bulk modulus

than solids.

Inthelight of the 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) Aisfasebut Bistrue

(3) Both A and R are true but R is NOT the correct
explanation of A

(4) Aistruebut Risfalse.

For aparticular ideal gaswhich of thefollowing graphs
represents the variation of mean squared velocity of
the gas molecul es with temperature?

Mean Squared
Velocity
Mean Squared
Velocity

@ @)
Temperature Temperature
B B
Sz Sz
3 é 3 %
§> §>
38 OF:
Temperature Temperature

A bead of mass‘m’ dideswithout friction onthewall of
avertical circular hoop of radius* R’ asshowninfigure.
The bead moves under the combined action of gravity
and amassless spring (k) attached to the bottom of the
hoop. Theequilibriumlength of thespringis‘R’. If the
bead isreleased from top of the hoop with (negligible)
zeroinitial speed, velocity of bead, when the length of
spring becomes‘R’, would be (spring constant is‘k’, g
is acceleration due to gravity)

2

(1) 2, /gR + ki
m

2
@ ||2Rg+ XR

- »
; S
©) 1/2Rg+ki =
m =
2 —
(%) ,/3Rg+k%

Q.11

Q.12

Q.13

Q.14

Q.15
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Given below are two statements: one is labelled as
Assertion A and the other is labelled as Reason R
Assertion A:In acentral force field, thework doneis
independent of the path chosen
Reason R: Every force encountered in mechanics does
not have an associated potential energy.
In the light of the above statements, choose the most
appropriate answer from the options given below
(D Aistruebut Risfalse
(2) Both A and R are true but R is NOT the correct
explanation of A
(3) Both A and R are true and R is the correct
explanation of A
(4) Aisfasebut Ristrue

Choose the correct nuclear process from the below
options

[p: proton, n: neutron, e~ electron, e*: positron, v :
neutrino, vy : antineutrino]

@Dnosp+re +v @ n—o>p+re +v

B nopret+v @D nopre+v

Which of the following circuits has the same output
asthat of the given circuit?

B )
B.—

)
) A~—|:|:>o—v
[

@4

4

@ B'—DDO—Y

Find the equivalent resistance between two ends of
thefollowing circuit.

r/3
——MWM— T MWW MN—T—
r/3 r/3
1 2L 3L 4L
@r @ ©Og @3

A wireof resistance Risbent into an equilateral triangle
and an identical wireisbent into asquare. Theratio of
resistance between the two end points of an edge of
the triangle to that of the squareis

D98 (989 (32732 (43227
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Q.16

Q.17

Q.18

Q.19

Due to presence of an em-wave whose electric
component is given by E = 100sin(wt — kx) NC?, a
cylinder of length 200 cm holds certain amount of em-
energy insideit. If another cylinder of samelength but
half diameter than previous one hol ds same amount of
em-energy, the magnitude of the electric field of the
corresponding em-wave should be modified as

(1) 25sin(wt—kx)NC™(2) 200sin(wt —kx)NC™

(3 400sin (ot —kx)NC™(4) 50sin (ot —kx)NC™

A particle of mass‘'m’ and charge‘q’ isfastened to one
end ‘A’ of amassless string having equilibrium length
¢, whose other end is fixed at point ‘O’. The whole
systemisplaced on africtionless horizontal planeand
isinitially at rest. If uniform electric field is switched
on aong the direction as shown in figure, then the
speed of the particle when it crossesthe x -axisis

2 A

20E/ E/ E/ E/
W= @\ @ @\

A proton of mass ‘m; has same energy as that of a
photon of wavelength ‘1’. If the proton is moving at
non-relativistic speed, then ratio of its de Broglie
wavelength to the wavelength of photon is.

1 |2E 1|E
@< m, @ ¢ m,

1/ E 1 E
(3) c 2mp (4) 2c mp

Thecentre of massof athin rectangular plate (fig x) with
sides of length a and b, whose mass per unit area (o)

oo
ab
y

variesas © = (where s, isaconstant), would be

> X

fig - x

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25
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2_Db 2_2
o(5%) @(3*3)
ab 1 b
032  wlh)

A thin prism P, with angle 4° made of glass having
refractive index 1.54, is combined with another thin
prism P, made of glass having refractiveindex 1.72 to
get dispersion without deviation. The angle of the
prism P, in degreesis
@4 23 (3)16/3 415
SECTION-B

A tiny metallic rectangular sheet haslength and breadth
of 5 mm and 2.5 mm, respectively. Using a specially
designed screw gauge which has pitch of 0.75 mmand
15divisionsinthecircular scale, you are asked to find
theareaof thesheet. Inthis measurement, the maximum

. . X .
fractional error will be 100 wherexis

The moment of inertiaof asolid disc rotating alongits
diameter is 2.5 times higher than the moment of inertia
of aring rotating in similar way. The moment of inertia
of a solid sphere which has same radius as the disc
and rotating in similar way, is n times higher than the
moment of inertiaof thegivenring. Here, n=

Consider al the bodies have equal masses.

In a measurement, it is asked to find modulus of
elasticity per unit torque applied on the system. The
measured quantity has dimension of [M2 L T¢]. If
b=-3,thevalueof cis

Two iron solid discs of negligiblethickness haveradii
R, and R, and moment of intertial, and |, respectively.
ForR,=2R , theratioof I, and |, would be 1/x, wherex

A doubledlit interference experiment performed witha
light of wavelength 600 nm formsan interferencefringe
pattern on a screen with 10" bright fringe having its
centreat adistance of 10 mm from the central maximum.
Distance of the centre of the same 10™ bright fringe
from the central maximum when the source of light is
replaced by another source of wavelength 660 nm
would be mm.
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Q.26

Q.27

Q.28

CHEMISTRY

SECTION-A
Theincorrect decreasing order of atomic radii is:
(1))Mg>Al>C>0 (2)AI>B>N>F
(3yBe>Mg>Al>S (S >P>CI>F

Given below are two statements:

Satement | : In the oxalic acid vs KMnO, (in the
presence of dil H,SO,) titration the solution needs to
be heated initially to 60°C, but no heating is required
in Ferrous ammonium sulphate (FAS) vs KMnO,
titration (in the presence of dil H,SO, )

Satement |1 : In oxalic acid vs KMnO, titration, the
initial formation of MnO?% takes place at high
temperature, which then acts as catalyst for further
reaction. In the case of FAS vs KMnO,, heating
oxidizes Fe** into Fe** by oxygen of air and error may
beintroduced in the experiment.

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

(1) Statement | isfalse but Statement 11 istrue

(2) Both Statement | and Statement |1 aretrue

(3) Statement | istrue but Statement |1 isfalse

(4) Both Statement | and Statement |1 arefalse

MatchtheList-I with List-I1

List—I List-1
(Redox (Type of Redox
Reaction) Reaction)

A | CHyg + )] Disproportionation
20y reaction
s,

COyg +
2H,0y

B 2NaHy (1) | Combination
SN reaction
2Ngg) + Hag)

C | VoOgy + (1) | Decomposition
5Cay reaction
A—>2V(s)
+5Ca0y

D | 2H:Oxq) (IV) | Displacement
A reaction
2H,0) +
Oxg

Choosethecorrect answer fromthe optionsgiven bel ow:
(DA-IL,B-IL,CIV,D-l - (2A-II,B-III,C-I,D-IV
(3 A-II,B-IV,C-,D-1l (4A-1V,B-l,C-l,D-I

Q.29

Q.30

Q.31

Q.32
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Given below aretwo statements::
Et

Satement-| : Et/N\/—CI will undergo
alkaline hydrolysis at a faster rate than

Et
ScH Cl
e’ NS

Et N
Satement-I1 : 5 N ~— Cl substitution
takesplacefirst by involving lone pair of electronson
nitrogen.
In the light of the above statements, choose the most
appropriate answer from the options given below :
(1) Both Statement | and Statement |11 areincorrect
(2) Statement | isincorrect but statement |1 is correct
(3) Both Statement | and Statement |1 are correct
(4) Statement | is correct but Statement |1 isincorrect

A weak acid HA has degree of dissociation x. Which
option gives the correct expression of pH —pK )?

X

X
(@) 'OQ(EJ

Consider ‘n’ is the number of lone pair of electrons
present in the equatorial position of the most stable
structureof CIF,. Theionsfrom thefollowing with*n’

number of unpaired electronsare :

A. V¥ B.Ti® C.Cu* D.Niz E.Ti#

Choosethe correct answer from the optionsgiven below :

(1) log(1+2x)

30

() Aand Conly (2)A,D and Eonly
(3 BandConly (49 Band D only
[Alo/ mol L tyz/ min
0.100 200
0.025 100

For agiven reaction R — P t , isrelated to [A] as
givenintable:

Given:log2=0.30

Which of the following istrue?

1
A. Theorder of thereactionis 5

B.If[A],is1M,thent ,is 200,10 min

C. Theorder of thereaction changesto 1if theconcentration
of reactant changesfrom 0.100 M to 0.500 M.

D.t,,is800minfor[A],=1.6M

Choosethe correct answer fromthe optionsgiven below :

()Aand Conly (2)Aand B only

(3)A,BandD only (4) Cand D only
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Q.33

Q.34

Q.35

Q.36

Q.37

A molecule (“P") on treatment with acid undergoes
rearrangement and gives (“Q”) (“Q") on ozonolysis
followed by reflux under alkaline condition gives(“R").

The structure of (“R”) isgiven below :
O

CH,

CH,
('R")
The structure of (“P”) is

CH,
OH
O 5
CH,
Me 4
O <4>é
OH

Ice and water are placed in a closed container at a
pressureof 1 atm and temperature 273.15K. If pressure
of the systemisincreased 2 times, keeping temperature
constant, then identify correct observation from
following:

(1) Volume of system increases.

(2) Liquid phase disappears completely.

(3) The amount of ice decreases.

(4) The solid phase (ice) disappears completely.

The molecules having square pyramidal geometry are
(1) BrF, & XeOF, (2) SbF, & XeOF,
(3) PoF, & PCI, (4) BrF, & PCI,

The metal ion whose €electronic configuration is not
affected by the nature of the ligand and which givesa
violet colour in non-luminous flame under hot
condition in borax bead test is
(1) Tis* (2) Niz B)YMn (4 Cr

Both acetal dehyde and acetone (individually) undergo
which of the following reactions?

A.lodoform Reaction B. Cannizaro Reaction

C. Aldol condensation D. Tollen's Test

E. Clemmensen Reduction

Choosethe correct answer from the options given bel ow:
(1) A,Band D only

(2)A,CandEonly

(3) CandEonly

(4)B,Cand D only

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

()myexamsa
In amultiel ectron atom, which of thefollowing orbitals
described by three quantum numbers with have same
energy in absence of electric and magnetic fields?
A.n=1,/=0,m =0 B.n=2,/=0,m,=0
C.n=3,/= 1m 1 D.n=3/(=2,m,=1
E.n=3,/=2,m =0
Choosethe correct answer from the optionsgiven below :
() AandB only (2) BandConly
(3) Cand D only (4) Dand Eonly

The products A and B in the following reactions,
respectively are

A9 % CH,-CH,-CH,-Br 2N ;B

(1) CH,~CH,~CH,-ONO, CH,~CH,~CH,-NC
(2) CH,~CH,~CH,~ONO, CH,-CH,-CH,-CN
(3) CH,~CH,~CH,-NO,, CH,-CH,~CH,CN
(4) CH,~CH,~CH,-NO,, CH.-CH,-CH,-NC

What is the freezing point depression constant of a
solvent, 50 g of which contain 1 g non volatile solute
(molar mass 256 g mol*) and the decreasein freezing
pointis0.40K ?

(1) 5.12K kgmol~
(3) 1.86 K kgmoal=

(2) 443K kgmol™
(4) 3.72K kgmal=

Consider thefollowing elementsin, Tl,Al, Pb, Snand Ge.
The most stable oxidation states of elements with
highest and lowest first ionisation enthal pies,
respectively, are

(1) +2and+3 (2) +4and+3
(3) +4and +1 (4 +1land+4
Thecorrect order of stability of following carbocationsis:
Ph Ph ®
. . i
Ph—clz Ph—cI HEC—CHZ—(ltH
Ph H CH,
A B C D
(DA>B>C>D (2B>C>A>D
(3yC>B>A>D 4C>A>B>D

The compounds that produce CO, with aqueous
NaHCO, solution are::

COH OH
@ -
COH
e
H,CO :
Choosethecorrect answer from the optionsgivenbelow :

(1)Aand Conly (2)A,BandEonly
(3)A,Cand D only (4) Aand B only
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Q.44

Q.45

Q.46

Q.47

Q.48

Which of thefollowing oxidation reactionsarecarried Q.49
out by both K,Cr,0, and KMnO, in acidic medium?
Al 1, B.&—>S

C.Fe* — Fe** D.I” - 105

E 5,0, >50,%

Choosethe correct answer fromthe optionsgiven below :
(1) B,Cand D only (2)A,D and Eonly
(3)A,BandConly (4) C,DandEonly

Given below are two statements:

Statement | : D-glucose pentaacetate reactswith 2, 4-
dinitrophenylhydrazine.

Satement |l : Starch, on heating with concentrated
sulfuric acid at 100°C and 2 — 3 atmosphere pressure
produces glucose.

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 11 istrue

(3) Statement | istrue but Statement |1 isfalse

(4) Both Statement | and Statement |1 aretrue

Q.50

Q.51

SECTION-B
Given below is the plot of the molar conductivity vs

J concentration for KCl in agueous sol ution.

Q.52

Molar
Conductivity
A, (Scm® mol ™)

150

100

0.1 0.15
JC  (mol/L)”

If, for the higher concentration of KCI solution, the
resistance of the conductivity cell is 100 Q, then the
resistanceof thesamecdll withthedilutesolutionis*x’ Q.
Thevalueof x is (Nearest integer)

Q.53

Quantitative analysis of an organic compound (X)
shows following % composition.

C:145% Cl : 64.46% H:1.8%
Empirica formulamassof thecompound (X)is___ x 10
(Givenmolarmassingmolof C:12,H:1,0:16,Cl:355) Q.54
The molarity of a 70% (mass/mass) agueous solution

of amonobasic acid (X) is M (Nearest integer)

[Given: Density of aqueoussolution of (X) is1.25gmL

Molar massof theacidis 70 g mol ]
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Consider the following sequence of reactions:

Cl

(i) Mg, dry ether

(i) CO,, H,O"

(iii) NH,, A
Chlorobenzene

Br,, NaOH

X

11.25 mg of chlorobenzene will produce
10t mg of product B.

(Consider thereactionsresult in complete conversion.)
[Givenmolar massof C,H, O,NandCl as12,1, 16,14
and 35.5 g mol ! respectively]

Theformationenthalpies, AH{ forH and O are220.0

and 250.0 kI mol™, respectively, at 298.15K, and AH;

forH Oy is—242.0 kImol a the sametemperature. The
average bond enthal py of the O-H bondinwater &t 298.15
Kis kJmol-* (nearest integer).

MATHEMATICS
SECTION-A

Thenumber of different 5digit numbersgreater than 50000
that canbeformed usingthedigits0, 1, 2, 3,4, 5,6, 7, such
that the sum of their first and last digits should not be
morethan 8, is
(4608 (25720  (3)5719  (4)4607

Let ABCD be a trapezium whose vertices lie on the
parabola y? = 4x. Let the sides AD and BC of the
trapezium be parallel toy-axis. If thediagonal AC isof

25
length vy and it passes through the point (1, 0), then

theareaof ABCD is:

25 75

75 25 1
W, @3 @5 @F

Two number k, and k, are randomly chosen from the
set of natural numbers. Then, the probability that the

valueof i +ik2,(i =x/—_1) isnon-zero, equals

0; ©@; @S o3

2" (K
11(x)= X< R then ;f(gj isequal to:
W @5
(3)82 4) 8142
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Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

Let f : R - R be a function defined by Q.62

2)x+b,a¢1.
1

f(x):(2+3a)x2+(aL

If f(x+y)=

28i|f (i is:

(1715

2
F(x)+f(y)+1-=xy, then the value of

Q.63

@735 (9545 (9675

LetA(X, Y, 2) beapointinxy -plane, whichisequidistant
fromthreepoints (0, 3, 2), (2,0, 3) and (0, 0, 1).

Let B=(1,4,-1)and C=(2, 0,—2). Then among the
statements

(S1) : AABCisanisoscelesright angled triangle and
(S2) : theareaof AABCis %

(1) both aretrue (2) only (S1) istrue

(3) only (S2) istrue (4) both arefalse

Q.64

TherdationR={(x,y): X,y e Zandx +yiseven}is:
(2) reflexive and transitive but not symmetric

(2) reflexive and symmetric but not transitive

(3) anequivaencerelation

(4) symmetric and transitive but not reflexive Q.65

L et the equation of the circle, which touches x-axis at
thepoint (a, 0), a> 0 and cuts off an intercept of length
bony-axisbex?+y?—ax + By +y=0. If thecirclelies
below x-axis, thenthe ordered pair (2a, b?) isequal to:

(2) (B> +4y) @ (1.5 -4a)

(3) (v.6% + 40:) (@) (o, B% ~ 47) Q.66

1
Let <a > be a sequence such that a; =0,8, = 2 and

100

23 ,,=53,, . Then Zak is
k=1

n+2

~33,n=0,1,23, ...
% 1 Q.67

equal to:
(1) 3a,,—100
(3) 3a,,+ 100

(2) 3a,,—100
(4) 33,,+100

E+sin‘1§j ' -
13 65 isequal to:

33 32
@0 O @

. 13 .
cos[sm 1§+sm !

01 Q.68

Let T, be the r" term of an A.P. If for some m,

1 1 25
Tn=e T =55 and 20T, =13,

25

then

2m
5 mz T, isequal to:

r=m

W12 (126 (398 (4)142

(@myexamss
If the image of the point (4, 4, 3) in the line

x-1 y-2 z-1, i
5 =1 ~ 3 is(eB.y).thena+B+yisequa to

2 1
®9 (212 38 @7

dX:Tc(omz—l-B),oc,BeZ,then (o +

j"96x c0s?X
E l+e

B)?equals:

W14 (1% (910 (464

The sum of all local minimum values of the function

1-2x, x<-1

-1<x<2

f(x)=

S(7+2),
11

= (x=4)(x-9)

g7 B 5T 167
W72 @7 @7 @5

X>2

The sum, of the squaresof all the roots of the equation
X? +]|2x-3-4=0,is:

(1) 3(3-+2) (2 6(3-+2)

3 6(2-2) @) 3(2-2)

Let for somefunctiony =f(x), Itf (t)dt =x°f (x) ,x>
Oandf(2) =3. Thenf(6) isequal to:

M1 (22 36 43

Let "C,,=28"C, =56 and "C,, =70. Let

A(4cost, 4sint), B(2sint, —2cost) and C(3r—n, r2—n—
1) be the vertices of a triangle ABC, wheret is a
parameter. If (3x — 1)? + (3y)? = a., isthe locus of the
centroid of triangle ABC, then o, equals:

D20 (28 36 418

Let O betheorigin, thepoint A be z, =~/3+24/2i , the

point B(z,) be such that

V3[z,| =|z,|andarg(z,) = arg(21)+g . Then

11

(1) areacf triangleABO s ﬁ

(2) ABOisascalenetriangle

11
(3) areaof triangleABO is "
(4) ABO is an obtuse angled isosceles triangle
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Q.69

Q.70

Q.71

Q.72

Threedefective orangesare accidently mixed with seven
good ones and on looking at them, it is ot possible to
differentiate between them. Two oranges are drawn at
random fromthelot. If x denotethe number of defective
oranges, then the variance of x is:
(D)28/75 (2)14/25 (3)26/75 (4)18/25

The area(in sg. units) of the region

{(x,y):Osys2|x|+],0£y§x2+l|x|§3} is

80 64 17 32
D)3 25 G 3 43

SECTION-B
Let M denote the set of all real matrices of order 3 x 3
andletS={-3,-2,-1,1,2}.Let

s={A=[a;]eM:A=A" and a; S Vi, j}
S, ={A=[a;]eM:A=-AT and a; S Vi ]}
s3={A=[aij]eM:a11+a22+a33=0and a; ES,Vi,j}

If n(S,US,US;)=1250, then o equals.

6
—1) 12
If 0‘:”2‘,(_3)(r . Czr—l,then the distance of the
r=1

point (12,J§) form the line ax—+/3y+1=0 is

Q.73

Q.74

Q.75
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Let é:iA+]+IA(,B:2iA+2]+I2 and d=axp.If ¢ isa

vector such that a-¢=|c|,|c-2af’=8 and the angle

between g and ¢ is%,then 110-35-¢+|dxc [ is

equal to
Let
3X, x<0
f(x)= min{1+x+[x],x+2[x]}, 0<x<2
5, X>2

where[.] denotes greatest integer function. If o and B
are the number of points, where f is not continuous
and isnot differentiable, respectively, then o + 3 equals

X2 y2
Let E11?+7=1 be an ellipse. Ellipses E’s are

constructed such that their centres and eccentricities
aresameasthat of E , and thelength of minor axisof E;

is the length of major axisof E;;(i 21). If A, isthe

5 o0
area of the ellipse E, then ;[ZAiJ, is equal to
i1



