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Q.1

Q.2

Q.3

Q4

Q5

Q6

Q7

PHYSCS
SECTION-A

A ball having kinetic energy KE, is projected at an
angleof 60° from the horizontal . What will bethekinetic
energy of ball at the highest point of itsflight?

KE KE KE KE
0 o8 oK ()

Two charges 7 ucand —4 pc areplaced at (—7 c¢cm, 0, 0)
and (7 cm, 0, 0) respectively. Given,
€,=8.85x10"2C2 Nt m2,

potential energy of the charge configuration is:
(1153 (2203 (3123 (4-18J

the electrostatic

Therefractiveindex of the material of aglassprismis
/3 - The angle of minimum deviation is equal to the

angle of the prism. What is the angle of the prism?
(1) (2)60° (3)58° (4)48°

The equation of atransverse wave travelling along a
stringisy(x, t) =4.0sin[20 x 10-x + 600t] mm, where x
isinthe mm and t is in second. The velocity of the
waveis:

(1) +30m/s (2)-60m/s (3)-30m/s (4) +60 m/s

The energy of a system is given as E(t)=a’e",

wheretisthetimeand p = 0.3 s. The errors in the
measurement of o and t are 1.2% and 1.6%, respectively.
At t =5s, maximum percentage error intheenergy is:
(1) 4% (2116% (3)6% (4)8.4%

In photoelectric effect an em-wave is incident on a
metal surface and electronsare g ected from the surface.
If thework function of themetal is2.14 eV and stopping
potential is 2 V, what is the wavelength of the em-
wave? (Given hc = 1242 éVnmwherehisthe Planck’s
constant and c is the speed of light in vaccum.)

(1)400nm (2)600nm (3)200nm (4) 300nm

A circular disk of radius R meter and mass M kg is
rotating around the axis perpendicular to the disk. An
external torque is applied to the disk such that

0(t)="5t* —8t, where 0(t) is the angular position of
the rotating disc as afunction of timet.

(OX:]

Q.9

Q.10

Q.11

Q.12

How much power is delivered by the applied torque,
whent=2s?
(1)60MR? (2) 72MR? (3) 108 MR?(4) 8MR?

Water flows in a horizontal pipe whose one end is
closed with avalve. Thereading of the pressure gauge
attached to the pipeis P,. The reading of the pressure
gauge fallsto P, when the valve is opened. The speed
of water flowing in the pipeis proportional to

O VR=PR, 2 (P,—P)?

() (P,—P)* (4)P,—P,

Match List-1 with List-11.

List-I List-11

(A) Permeability of M [ML2T7]
free space

(B) Magneticfield (I [ML2AT

(C) Magneticmoment  (111) [M LT2A7]

(D) Torsional constant (1V)[L2A]

Choose the correct answer from the options given
below :

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

) (A)-(D), (B)-(1), (O)-(11), (D)-(1V)

@) (A)-(V), (B)-(11), (©)-(1), (O)-(I11)

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

If asatellite orbiting the Earth is 9 times closer to the
Earth than the Moon, what isthetime period of rotation
of the satellite? Given rotational time period of Moon
= 27 days and gravitational attraction between the
satellite and the moon is neglected.

(D1day (2)81ldays (3)27days (4) 3days

Two point charges —4 pc and 4 pc, constituting an
electric dipole, areplaced at (-9, 0, 0) cmand (9, 0, 0)
cminauniformelectricfield of strength 10* NC=. The
work done on the dipole in rotating it from the
equilibrium through 180° is:

D)144mI (2)184mJ (3)124mJ (4)164mJ

A galvanometer having acoil of resistance 30 Q need
20mA of current for full-scaledeflection. If amaximum
current of 3 A is to be measured using this
galvanometer, the resistance of the shunt to be added

30
to the galvanometer should be YQ ,where X is

D447 (9298 (3149  (45%
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Q.13

Q.14

Q.15

Q.16

Q.17

The width of one of the two dlits in Young's double

dlit experiment isd whilethat of the other slitisxd. If

theratio of the maximum to the minimum intensity in

theinterference pattern onthe screenis9: 4 then what

isthevalueof x ?

(Assume that the field strength varies according to

thedlit width.)

D2 23 (35 D4

Given below are two statements. One is labelled as

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

Assertion (A) : The binding energy per nucleon is

found to be nearly independent of the atomic number

A, for nuclei with mass numbers between 30 and 170.

Reason (R): Nuclear forceislong range.

Inthelight of the above statements, choose the correct

answer from the options given below :

(D (A)isfalsebut (R) istrue

(@ (A)istruebut (R) isfalse

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

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

Water of massm gram isslowly heated to increase the
temperature from T, to T,. The change in entropy of
thewater, given specific heat of wateris1 Jkg? K=, is:
(1) zero Qm(T,-T)

T. T.
&) mln[?lzJ @) mln[?zlj

What is the current through the battery in the circuit
shown below?

200
200
In
| I
5V
(1) LOA (2) L5A
(3)0.5A (4)0.25A

A plane electromagnetic wave of frequency 20 MHz
travels in free space along the +x direction. At a
particular point in space and time, the electric field
vector of thewaveis Ey =9.3Vm™. Then, themagnetic
field vector of the wave at that point is-
(1)B,=93x10°T

(2)B,=155x10°T

(3)B,=6.2x10°T

(4)B,=31x10°T

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23
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2P} --¥——<—C

Using the given P-V diagram, the work done by an
ideal gasaong the path ABCD is-
4PV, (Q3PV, (-4PV, (H-3PV,

A concave mirror of focal lengthf inairisdippedina
liquid of refractiveindex p. Itsfocal lengthintheliquid
will be:

f

@ (u-1) Ouf @f

i
@ M

A massless spring gets elongated by amount x, under
atension of 5 N. Itselongation isx, under the tension
of 7 N. For the elongation of (5x, —2x,), thetensionin
the spring will be,

(1) 15N (220N (3) 11N

SECTION-B

Anair bubble of radius 1.0 mm is observed at adepth
of 20 cm below the free surface of a liquid having
surfacetension 0.095 Jm? and density 103 kg/m?. The
difference between pressure inside the bubble and
atmospheric pressure N/m2. (Takeg =10 m/s?)

(4)39N

M
A satellite of mass > isrevolving around earthin a

R
circular orbit at aheight of 3 from earth surface. The

GMR
angular momentum of the satelliteis M’/T .The
vaue of X is , where M and R are the mass

and radius of earth, respectively. (Gisthegravitational
constant)

At steady state the charge on the capacitor, as shown

inthecircuit below, is uC.
8uF
It
10Q 15Q
l\vl\vl\vl\vlv AA A A A
{t
5V
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Q.24

Q.25

Q.26

Q.27

Q.28

A timevarying potentia differenceisapplied between
the plates of a parallel plate capacitor of capacitance
2.5 uF. Thedielectric constant of the medium between
the capacitor platesis 1. It produces an instantaneous
displacement current of 0.25 mA in the intervening
space between the capacitor plates, the magnitude of
the rate of change of the potential difference will be
Vst

Q.29

InaseriesLCR circuit, aresistor of 300 Q, acapacitor
of 25 nF and an inductor of 100 mH are used. For
maximum current in the circuit, the angular frequency
of the ac sourceis x 10% radians s™.

CHEMISTRY
SECTION-A

The effect of temperature on spontaneity of reactions
are represented as.

AH | AS
A |+ |-

Temperature | Spontaneity

Non
spontaneous

any T

B) | + + low T

© |- |-

spontaneous

Non
spontaneous

lowT

(D) | - + any T spontaneous

Select the incorrect option about spontaneity Q.30

(2) (B) and (D) only (2) (A) and (D) only
(3) (B) and (C) only (D) (A) and (C) only

Standard electrode potentials for afew half cells are
mentioned below:

EQ oy =034V, EY ., =076V

n% /Zn

=-237V
g

u? /Cu

0 _ (o]
EAg*/Ag =0.80V, EM92+,M
Which one of the following cells gives the most
negativevalue of AG® ?

(1) Zn|zn*" (M) |Ag” (1M)| Ag

(2) Zn|zn®* (M)||Mg®* (M) Mg Q.31

(3) AglAg” (1M ) [Mg* (1M)| Mg

(4) Culcu™ (1m)||Ag* (M) Ag

Theo - Helix and - Pleated sheet structuresof protein
are associated with its:

(1) quaternary structure

(2) primary structure

(3) secondary structure

(4) tertiary structure

() myexamss
Given below are two statements:

Consider thefollowing reaction

O
R/\ (Lo
R+HO=— R><R

Statement (1): In the case of formal dehyde
O
|

PN
H H),

K isabout 2280, du to small substituents, hydrationis
faster.
Statement (I1) : In the case of trichloro acetaldehyde

o)
I

/C Cl |, K isabout 2000 dueto - | effect
H cl
cl

of -Cl.

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

(1) Statement | true but Statement 11 isfalse

(2) Both Statement | and Statement |1 are true

(3) Statement | isfalse but Statement 11 istrue

(4) Both Statement | and Statement |1 arefalse

Consider the reaction

XY (9) =X (9)+3Ya( )

The equation representing correct relationship
between the degree of dissociation (x) of X.Y (g) with
its equilibrium constant Kp is .

Assume x to bevery very small.

_ 2P _ /2Kp2
(1) X 3 p (2) X 3] p
@ *=37 (4 x=3 .

Identify A, B and C in the given below reaction

sequence
(1) Ammonium

HNO, H,SO, acetate
A
—> PO(NO), (2) Acetic acid
(3) K,Cro,
Yellow ppt

(1) PbCl, PbSO,, PuCrO,
(2) PbS, PbSO,, PhCro,

(3) PbS, PbSO,, Po(CH,COO0),
(4) PbCl,, Po(S0,),, PbCro,
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Q.32

Q.33

Q.34

Q.35

Given below are two statements:

Statement (1): The boiling points of alcohols and
phenols increase with increase in the number of C -
atoms. Statement (I11): The boiling points of alcohols
and phenolsare higher in comparison to other class of
compounds such as ethers, haloalkanes.

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

(1) Both Statement | and Statement |1 arefalse

(2) Statement | isfalse but Statement Il istrue

(3) Statement | istrue but Statement |1 isfalse

(4) Both Statement | and Statement |1 aretrue

When a non-volatile solute is added to the solvent,
the vapour pressure of the solvent decreases by 10
mm of Hg. Themolefraction of the soluteinthesolution
is0.2. What would be the mole fraction of the solvent
if decreasein vapour pressureis 20 mm of Hg ?
()06 (204 (302 4038

Given below are two statements:

Satement (I): For agiven shell, the total number of
allowed orbitalsis given by n2.

Satement (I1) : For any subshell, the spatia orientation
of the orbitals is given by —1 to +1 values including
zero.

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

(1) Statement | istrue but Statement |1 isfalse

(2) Statement | isfalse but Statement Il istrue

(3) Both Statement | and Statement |1 aretrue

(4) Both Statement | and Statement 11 arefalse

The ascending order of relative rate of solvolysis of

following compoundsis
Br
(B)

Br

Br

(A)
©) (D)

(D)D) <(A)<(B)<(C)
(2)(C)<(B)<(A)<(D)
(3)(D)<(B)<(A)<(C)
(4)(C)<(D)<(B)<(A)

Q.36

Q.37

Q.38
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Match List- | with List- I

List-l List-
(Isomersof | (Ozonolysis] product)
ClOHM)

(A) "

(B) (1

©

(@] (@]
HANAEO S
Ie} (o]

(6]
A~
[e] O O
(@] (@]
[

(o]
(o]
HAE
(o] O O

2| 8188

®)

Choose the correct answer from the options given
below :

@ (A)-(), (B)-(1), (C)-(1), (D)-(1V)

() (A)-(1), (B)-(1V), (C)-(1), (D)-(I)

3) (A)-(1), (B)-(1), (C)-(1), (D)-(1V)

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

(v)

Which of the following graphs most appropriately
represents a zero order reaction?

i i
=5 =5
5T 5T
(1)§§ (2)§§
Time —> Time —>
" !
£ g
)4 § @
@)
Time — Time—>
Match List- | with List- 1.
List—1I List -1l
(A) | Bronze ()] Cu, Ni
(B) | Brass (I | Fe Cr,Ni, C
(C©) | UK silver | (I11) | Cu, Zn
coin
(D) | Stainless (IV) | Cu, Sn
Steel

Choose the correct answer from the options given
below :

@) (A)-(V), (B)-(1), (©)-(1), (D)-(1)

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

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

@ (A)-(11), (B)-(1V), (C)-(1), (D)-(1)
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Q.39

Q.40

Q.41

Q.42

Q.43

Identify the coordination complexes in which the Q.44
central metal ion has d* configuration.

(A)[FeO J>-

(B) [Mn(CN)J*-

(C) [Fe(CN){*

Il
(D) CI‘1(O -C- Me), {H;aD);g

(B)[NiF]*
Choose the correct answer from the options given
below :

(1) (C) and (E) only
(3) (B) and (D) only

(2) (B), (C) and (D) only
(4) (A), (B) and (E) only

Q.45
Given below are the atomic numbers of somegroup 14
elements. The atomic number of theelement with lowest
melting pointis:
114 26 (382 (450
pH of water is7 at 25°C. If water isheated to 80°C, it's
pH will :
(D) Decrease
(2 Remainsthesame
(3 H* concentration increases, OH- concentration

decreases

(4) Increase

Q.46

Identify the products [A] and [B], respectively inthe Q.47

following reaction:
Cl

() NaOH, 623K, 300 atm  \ Na:CriOr

(i) H* H,S04

OH O Na* OH
LekleKllekle
OH 0
@ O
[A] , [B]
3) (4 [A] @ ,[B] ij
0

Consider a binary solution of two volatile liquid
components 1 and 2,x, andy, arethe molefractions of
component 1inliquid and vapour phase, respectively.

1 1
The slope and intercept of the linear plot of -~ VSy—
1 1

are given respectively as:
il
Ve #

il s
e w

P Q.48

@

P -
(4)Po PO

(®)myexamss
Given below are two statements about X-ray spectra
of elements:
Statement (1): A plot of /y (v =frequency of X-rays
emitted) vsatomic massisastraight line.
Statement (I1) : A plot of v (v = frequency of X-rays
emitted) vs atomic number is a straight line. In the
light of the above statements choose the correct
answer from the options given below :
(1) Statement | istrue but Statement 11 isfalse
(2) Both Statement | and Statement 11 aretrue
(3) Both Statement | and Statement Il arefalse
(4) Statement | isfalse but Statement Il istrue

Consider the following reactions
KOH

K,Cr,0, — 15— [A]

The products[A] and [B], respectively are:

(1) KCr(OH), and Cr,O,

(2 K,Cro, and Cr,0,

(3)K,CrO,andK Cr O,

(4)K,CrO,and CrO

SECTION-B

0.01 mole of an organic compound (X) containing 10%
hydrogen, on complete combustion produced 0.9 g
H.O. Molar massof (X) is gmol=.

H,S0,
“H,0 ~

'+ 5[B]+K,SO,

Consider the following sequence of reactions.

(i) NaNO», HCI
/@/NHZ 0-5°C
- 5
9
g
CH;
OH
(i) ©/ , NaOH
- . (B)
(i) HCl dil. (Molecular formula)
CiH 14N> 0,
(i) NaOH

(ii) Hy;CCH,Br

©
(Molecular formula)
(C 1 6H 1 SNZOZ

Total number of sp® hybridised carbon atoms in the
major product C formedis

When 81.0 g of aluminiumisallowed to react with 128.0
g of oxygen gas, the mass of a uminium oxide produced
ingramsis . (Nearest integer)

Given:

Molar massof Al is27.0gmol=

Molar massof Ois16.0g mol
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Q.49

Q.50

Q.51

Q.52

Q.53

The bond dissociation enthalpy of szHgond
calculated from the given datais kJmol .
(Nearest integer)

M*X™(s) >M"(g)+X (9)

Q.54

AH; 4iice = 800 kJ mol ™
M(s)—> M(g)

AH =100 kJ mol ™
M(g)>M"(9) +e (g)

AH; =500 kJ mol ™
X(g)+e (9) > X" (9)

o -1
AHeg =-300 kJ mol

Q.55

M(s)+%xz( g) > M*X(s)
AH; =—-400 kJ mol ™ Q.56

[Given: M*X-isapureionic compound and X formsa
diatomic molecule X, is gaseous state]

A compound ‘ X’ absorbs 2 molesof hydrogenand ‘ X’
upon oxidation with KMnO,|H* gives
CH3*|(|:*CH3, CH3*IC|*OH and CH3*ﬁ*CH2CH2*C*OH Q57

Thetotal number of ¢ bonds present in the compound
‘X'is
MATHEMATICS
SECTION-A

Ifintheexpansion of (1+x)P(1-x)%, the coefficients

of x and x? are 1 and -2, respectively, then p?> + g2 is
equal to:
®8

Q.58

218 313 420

Let A={(x,y)e RxR:[x+y|>3} and
B={(x,y)e RxR:[x|+|y|<3}.

If C={(x,y)eAnB:x=0 or y =

z |x+y| is:

(x,y)eC
(1) 15

0}, then
Q.59

(218 (324 @12
The system of equations

X+y+z=6, X+2y+52=9,x+5y+Az=p,
has no solution if
O)A=17,u=18
(3)A=15u=17

(2)h#17,u=18
@r=17,n=18

2301- PCM Paper+Evening

Let [ x®sinxdx = g(x)+C, where Cisthe constant of

integration.

If 8(9(2]+g'(gn = ocn3+[3n2 +y,a.ByeZ,

Thena + B —yequals:
(155 (247 (348 462

A rod of length eight units moves such that its ends A
and B awayslieonthelinesx—y+2=0andy +2=0,
respectively. If the locus of the point P, that divides

the rod AB internally in the ratio 2 : 1 is
9(x2+ay2+[3xy+yx+28y)—76=O,then(x_ﬁ_y

isequal to:

1)24 223 321 @22

Thedi fheline ~—2-Y=8_23
edistance of theline 2 3 4

fromthe

) . X y-2 z+43,
point (1, 4, 0) along theline — = =—s:

1 2 3
Ov1iz @14 Vs @13
Let the point A divide the line segment joining the
pointsP(—1, -1, 2) and Q(5, 5, 10) internally in theratio
r : 1 (r > 0). If O is the origin and

S N I
(OQ-OA)—E |OPx OA *=10 , then thevalueof ris:

(114 23 (©INK @7

If the area of the region

{(x,y):—1£x£],0£ysa+éx‘ —e*,a> 0} is

2
8e+1
e+—+,thenthevalueofais:

@7 (26 38 45

A spherical chocolate ball has alayer of ice-cream of
uniform thickness around it. When the thickness of
theice-cream layeris1cm,theice-cream meltsat the

rate of 81 cm3/min and the thickness of the ice-cream

1 .
layer decreasesat therateof cm/min  Thesurface

area (in cm?) of the chocolate ball (without the ice-
creamlayer)is:
(2257 (2)128=

(3196t (42567
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Q.60

Q.61

Q.62

Q.63

Q.64

A board has 16 squares as shown in the figure :

Out of these 16 squares, two squares are chosen at
random. The probability that they have no side in
commonis:

4 7 3 23
@5 @70 S 4 35

Let x = x(y) bethe solution of the differential equation

yz[x_y%jsin(§}y>o and x(1) =

Then cos(x(2)) isequal to:
(1) 1-2(log,2)? (2)2(log 2)*-1
(3) 2(log,2) -1 (4)1-2(log,2)

N a

Let the range of the function

f (x) = 6+16c0sx -cos[%—xj-cos(ng xj )

sin3x -coséx,x € R be [a, B]. Then the distance of
thepoint (o, B) fromtheline3x + 4y + 12 =0is:
D11 @8 (310 @9

Let the shortest distance from (g, 0), a > 0, to the
parabolay? = 4x be 4. Then the equation of thecircle
passing through the point (a, 0) and the focus of the
parabola, and having its centre on the axis of the
parabolais:

(D) x> +y?-6x+5=0 (2 x2+y?-4x+3=0

(3 x2+y?-10x+9=0(4) x> +y?-8x+7=0

Let X =R x R. DefinearelationRon X as:
(ay,b)R(ay,b,) < by =b,.
Statement-I: Risan equivalencerelation.

Statement-I1: For some (a, b) € X, the set

S={(x.y)eX:(x,y)R(ab)} represents a line

paralel toy =x.

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

(1) Both Statement-1 and Statement-11 arefalse.

(2) Statement-I istrue but Statement-I1 isfalse.

(3) Both Statement-I and Statement-I1 aretrue.

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

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

(%) myexamsea

2 2

The length of the chord of the ellipse X?+y7=1,

1
whose mid-point is [1 E] is:

2 5 1
W3V @315 @315 @) (s

Let A = [a”.] be a 3 x 3 matrix such that
0| |0 4| |0 2| |1

Al:o’Al_landAlzo,thenaza
0| |1 3 0 21 |0

equals:

-1 (20 32 @1

The number of complex numbers z, satisfying |z| =

z Z
—|=1is:

and (=

z

16 24 (310 48

If the square of the shortest distance between thelines

X-2 y-1 z+3 X+l y+3 z+5 m

1 2 BT Ty sy
where m, n are coprime numbers, then m + nisequal
to:

e

29 321 4)14

ki3

2

J‘ S|n2x
Xy

0 n2x+0032x

XSINXCOSX

sin®x + cos’*x

then j dx equals:

2 2 2 2
WE O@F ©@F ®n

’ (Zx2 -3x +5)(3x—1)§
m
K (3¢ 4+ 5x +4)\/(3x +2)X

isequa to:

2 2 2
@z OF @35

SECTION-B

2
@ NS

The number of ways, 5boysand 4 girlscansitinarow
so that either all the boys sit together or no two boys
sit together, is
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Q.72

Q.73

Let a, B betherootsof the equation x?—ax —b=0with
Im(B). Let P,=a"-pg". |If

P, = -5J7i, P, = =3J7i, B, =114/7i

P, = 45\/7i , then ‘oc“ +B4‘ isequal to

Im(a) <

and

Thefocus of the parabolay? = 4x + 16 isthe centre of
thecircle C of radius5. If thevaluesof A, for which C
passes through the point of intersection of the lines
3x—-y=0andx+Ly=4,are), and 2, A, <A, then
12), + 29}, isequal to .

Q.74

Q.75
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Thevariance of thenumbers8, 21, 34,47, ...... ,320,is

Therootsof the quadratic equation 3x?—px +q=0are
10" and 11" terms of an arithmetic progression with

common difference g . If the sum of thefirst 11 terms

of this arithmetic progression is 88 , then q — 2q is
equal to .



