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PART - | PHYSICS

Q.1 P-T diagram is shown below then choose the corresponding V-T diagram

A D
(A)‘""] l

[es]
O

T
C

©) [ ]
A D

')

D)

A
I T

Q.2 Which of the following will have maximum total kinetic energy at temperature 300 K.

(A) 1kg, H,

1 1
— kgH, +—kgHe
©) 5 kgH, +5kg

(B) 1kg, He

1 3
(D) Z kgH, +ZkgHe
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Q.3

Q4

Q.5

Q.6

For an adiabatic process graph between PV &V for a sample of ideal gas will be :

pTv o 'IV

®) ®)
= v
; / 5N\

© ©) AN
s e

Four particles have velocities 1, 0, 2, 3 m/s. The root mean squre velocity of the particles is: (in m/s)

14
(A) 35 B) V35 € 15 Y
A thermodynamic system is taken through the cycle ABCD as shown in figure. Heat T
rejected by the gas during the cycle is : §
)
(A) 2PV (B) 4PV 2
o
1
©) EPV (D) PV V 3V
Volume —»

The change in internal energy of two moles of a gas during adiabatic expansion is found to be -100 joule. The work

done during the processiis -
(A) 100 joule (B) -100joule
(C) zero (D) 200 joule
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Q7

Q.8

Q9

Q.10

Q11

There are two parts of a vessel. The pressure in one part is P and its volume is V. The P Vaccum

volume of another partis 4V and there is vaccum in it. If the intervening wall is ruptured, \Vj 4v

then work done by the gas and change in its internal energy will be-

(A) W =2PV, dU=-ve (B) 8W =3PV, dUu=0

(C) 38W=0, dU=+ve (D) 8w =0,dU=0

If a bimetallic strip is heated, it will.

(A) Bendtowards the metal with lower thermal expansion coefficient.

(B) Bend towards the metal with higher thermal expansion coefficient.

(C) Twistitself into helix]

(D) Have no bending.

A pendulum clock has an iron pendulum 1m long (a.,,, = 107° /° C). If the temperature rises by 10°C, the clock-
(A)  Will lose 8 seconds per day (B) Will lose 4.32 seconds per day
(C) Will gain 8 seconds per day (D) Will gain 4.32 seconds per day

The volume of a solid decreses by 0.6% when it is cooled through 50°C. Its coefficient of liner expansion is -
(A)  4x10°K (B) 5x10°K (€) 6x10'K O) 4x10°K
Equation of two S.H.M. x, =5sin(2rt+n/4), x, = 5. \/E(sin2t+ cos2nt) ratio of amplitude & phase difference

will be

(A) 2:1,0 B) 1:2,0 ©C) 1:2,n/2 D) 2:1m/2
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Q12

Q13

Q.14

Q.15

Q.16

The graph in the figure shows how the displacement of a particle describing S.H.M.

varies with time. Which one of the following statements is not true ?

3T
(A) The force is zero at time 2

(B) The velocity is maximum at time T/2

(C) The acceleration is maxium attime T (D) The P.E. = total energy at time T/2
For a particle executing SHM, which of the following statements does not hold good ?

(A) The total energy of the particle always remains the same

(B) The restoring force is always directed towards a fixed point

(C) The restoring force is maximum at the extreme positions

(D) The velocity of the particle is minimum at the centre of motion of the particle

The total energy of the body executing S.H.M. is E. Then the kinetic energy when the displacement is half of the

amplitude, is
E E 3E 3
@ 3 ®) 7 © 5 (D) %E

A linear harmoic oscillator of force constant 2 x 10° N/m and amplitude 0.01 m has a total mechanical energy of
160 joules. Its -

(A) Maximum potential energy is 100 J (B) Maximun K.E. is 100 J

(C) Maximum P.E.is40J (D) Minimum P.E. is zero

A particle executing S.H.M of amplitude 4 cm and T =4 sec. The time taken by it to move from positive extreme
position to half the amplitude is -

(A) 1sec (B) 1/3 sec (C) 2/3sec (D) 3/2sec
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Q17

Q.18

Q.19

Q.20

Q.21

Q22

One mass m is suspended from a spring. Time period of oscillation is T. Now if spring is divided into n pieces &

these are joined in paralled order then time period of oscillation if same mass is suspended.

(A) n’T (B) nT © - ® =

Two objects A and B of equal mass are suspended from two springs of spring constants k, and k; if the objects
oscillte vertically in such a manner that their maximum kinetic energies are equal, then the ratio of their amplitudes
is

KB KB KA KA
A K, ®) k. © k, O k.

A B
If Length of simple pendulaun is pendulaun is inecreased by 6% then percentage change in time-period will be
A) 3% B) 9% C) 6% D) 1/9%

The amplitude of a darmped harmonic oscillator become havled in 1 minute. After three minutes the amplitude will
become 1/x of initial amplitude where xis -

(A) 8 B) 2 C 3 D) 4

Two particles of medium disturbed by the wave propagation are at x, = 0 and x, = 1cm. The respective displacement
(in cm) of the particles can be given by the equations :

y, =2sin3xt, y, =2sin(3nt-n/8) The wave velocityis:

(A) 16 cm/sec (B) 24 cm/sec (C) 12 cm/sec (D) 8 cm/sec.

A string is stretched by a force of 40N . The mass of 10 m length of this string is 0.01kg. The speed of transverse
waves in this string will be -

(A) 400 m/s (B) 40 m/s (C) 200m/s (D) 80m/s
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Q.23

Q24

Q25

Q.26

The same progressive wave is represented by two graphs I and II. Graph [ shows how the displacement ‘y’
varies with the distance x along the wave at a given time. Graph II shows how y varies with time t at a give point

on the wave. The ratio of measurements AB to CD, marked on the curves, represents

ACALACA £
VM VAR

U] (n
(A)  Wave number k (B) Wave speed V.

(C) Freqgiencyv. (D) Angularfrequency .
A travelling wave y = Asin(kx — ot + 0) passes from a heavier string to a lighter string. The reflected wave has

amplitude 0.5 A. The junction of the strings is at x = 0. The equation of the reflected wave is :

(A) y'=0.5Asin(kx + ot +0) (B) y'=-0.5Asin(kx+ ot+0)

(C) y'=-0.5Asin(kx—wt-0) (D) y'=-0.5Asin(kx + wt-10)

Which of the following travelling wave will produce standing wave, with node at x = 0, when superimposed on
y = sin(ot — kx)

(A) Asin(ot+kx) (B) Asin(ot+kx+m) (C) Acos(ot+kx) (D) Acos(ot+kx+m)

A standing wave pattern is formed on a string. One of the waves is given by equation y, = acos(ot —kx + n/3)

then the equation of the other wave such that at x =0 a node is formed.

(A) ¥, =asin(ot+kx+ ) B) v -acos(ot+kx+)
2n 47
(C) Y, =acos(ot+kx+ ?) (D) Y, =acos(ot+kx + ?)
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Q.27  Consider following statements and choose the correct option;

S, : Astanding wave pattern is formed in a string. The power transfer through a point (other than node and antinode)
is zero always.

. t X
S, :If the equation of transverse wave is ¥ = 5S|n27{0 04 _E} where distance is in cm and time in second,

then the wavelength will be 40 cm.
S, : The phase difference between two points separated by 1 min a wave of frequency 120 Hzis 90°. The velocity
of the wave is 480 m/s.
(A) FTT (B) TTF (C) TFT (D) FFF

Q.28 Two small boats are 10m apart on a lake. Each pops up and down with a period of 4.0 seconds due to wave motion
on the surface of water. When one boat is at its highest point, the other boat is at its lowest point. Both boats are
always within a single cycle of the waves. The speed on the wavesin m/sis:
A) 2m/s (B) 2.5m/s (C) 10m/s D) 5mis

Q.29 Three waves of equal frequency having amplitudes 10um, 4um and 7 um arrive at a given point with a successive
phase difference of /2. The amplitude of the resulting wave in um is
(A) 10 (B) 5 C) 15 D) 20

Q.30 The length of the wire shown in figure between the pulleys is 1.5 m and its mass is

15 g. What is the frequency of vibration with which the wire vibrates in four loops

leaving the middle point of the middle point of the wire between the pulleys at rest ?

(10 m/s?)
100 200 400 500
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PART - Il CHEMISTRY

Q.31

Q.32

Q.33

Which of the following carbonyl compounds will give more than one oxime products an reaction with NH, —OH?

O
(A) (B) ©) (f D) @E>:O

Select the correct options :
Clx ,Cl CIN\ ,Br

C=C=C C=C=C . .
(A) Br/ \Br and B/ NG (Geometrical isomer)
Cl\ /C[ CI\ /Br
C=C = . .
(B) B/ ON\pr Br/c C\CI (Melting point Order)

(C) CH,CHCI, (has nonsuperimposible mirrorimage isomers)
(D) CH,CHCIBr (has nonsuperimposible mirror image isomers)

Which of the following pairs has correct stability order:

Ph Ph  Ph H CH, cH, CHa_ CH
@ - > . ® - s Je=c
' M W N\ph W NcH, H CH,
Cl H cl cl cl CH, CK_ H
oo > - ) c-c C=C

C C
© W N H~ M
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Q.34  Which of the following compounds can shown geometrical isomerism.

CH=C=CH-CH,
o (X
CH,

CH
73 3
H=C !
C N Ch.: CH3>OOO<CH3
©) O on o
CH; CH,

Q.35 Arrange the following in decreasing order of dipole moments

B\r /CI

— )

(A)

o

Br Br

H,C CI H,C H,C CI
= % 35 /CH3 3\ y;
C=C C=C C=¢C
I / AN I / N 11} s Y
H, C CI CI CI Cl CH,
(A) 1<ll>1 B) M>I>I ©€) MW>I>Il @) 1>I>1
Q.36  Correct acidic strength order s :
COOH COOH
COOH COOHNO o
2 2
o N N (i V)
NO, NO,
NO, NO,
A) M>>IV >l B) I>M>l>IV ©€) N>>I>IV ©) IV>Il>I>I
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Q37 A B.

Compare carbon-carbon bond rotation across A, B, and C

(A) A>B>C B) A>C>B () B>A>C D) B>C>A
Q.38 The least basic nitrogen among the following atoms.

A 1 B) 2 D) 4
Q.39  Which compounds should have zero dipole moment ?
(0) 0 o O
N\ AN 7
(A) C C (B) C G
s AN
OC,H; OC,H; OH/ OH
0] O
Ni S \.
©) N o (D) N—Q C=N
e \O %

(¢}
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Q.40 Which of the following is correct set of physical properties of the geometrical isomers

Dipole moment

A) 1>l
B) >
© 1>
©) 1l >I

CH CH Cl

Neee? Ne=c!

S T AN & / N

H Cl H H

1 1I

Boilling point Melting point Stability
[>1 >1 [ >1
>1 >1 >l
[ >1 [>1 [ >1
> > >

Q.41  The most stable carbonian among the following is :

c]

CH,

(A)

Q.42  The correct stability order of following species is :

S

A 11>V >l

A <] 2
CH, CH, CH,
B) © D)
OCH, NO;
I. ‘ | i, /¥C=\ V. o
B) >1>1V >l €) 1>IV>1>l ©) M>1>1>IV
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Q.43  Which of the following is unacceptable resonating structure of Buta -1, 2, 3-trience.

&
(A) CH,—C = C— CH, (B) CH,=C=C=CH,

® & ° .
(©) CH,—C= C— CH, @) CH,—C=cCc—CH,

Q.44  Which of the following molecule is/are chiral

Cl » H
0 == ) (I ()
H/ Br "////
CH(CH,),
H

3 /,//,
0]

V) (V1)

(A) landll B) llandIV (C) 11V and VI ©) 1111l and VI

Q.45 The maximum number of steroisomers that could exist for the compound below ?

Cl

cl Cl
(A) 6 (B) 8 ) 10 (D) 16
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Q.46

Q47

Q48

What is the relationship between the molecules in the following pairs ?

CHO CH,0H
H—}—0oH HO——H
H—— i H——OH

Ho—— 8 = go—t|
H—}—OH HO——H
CH,0H CHO

(Fischer projections)
(A) enantiomers (B) diastereomers (C) identical

What are the correct designations for the structures below ?

CHO
NG CH,OH
H3CH2C/_\CN
(A) EE ®) ZE ©) EZ

The following compounds are identical with respect to :

CH, o CHL,

.,
&4

(D) structural isomers

D) zZ

OH OH
(A) molecular composition (B) boiling point
(C) melting point (D) IUPAC name
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Q49

Q.50

Q.51

Which of the following will form only one oxime on reaction with NH,OH solution?

(0]
| 0
o U
I il
Ay LI (B) 1,1

Which of the following molecule/s is/are chiral :

CH, - H,C ~I\ll ~CH,

(A)
CH, - CH, - CH,
HyC ,CH,
©) C=Cc=Q
H,CH,C N\ CH,CH,

o oo

L1V D) IV

Which of the following pairs of compounds are funcctional isomers ?

OH
Ay ~\0oH and /Y

COOH
©) -~ COOH and *

® A and X/

N

0
o pwel?)
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Br CH, H CH,
Q.52 >®< and >®< are
H H Br H
(A) Identical (B) Diasteromers (C) Conformers (D) Homologs
Q.53  Which of the following pairs of compounds are functional isomers ?

0]

0 0
® \AO/ and Ao/\ ®) \Ao/ and E(\O/
OH oH O
©) HOJYOH and HOWOH D) \)H(and m
0

Q.54 2butyne and 1, 3-butadiene are :
(A) chainisomer (B) positionisomer
(C) functionalisomer (D) tautomers
Q.55  Which of the following pairs of compounds may be regarded both as functional isomer and position isomer ?
(A) Benzylalcohol and methoxy benzene (B) o-cresoland p-cresol
(C) Benzyl alcohol and o-cresol (D) Benzyl alcohol and benzyl methyl ether
Q.56 Maleic acid and fumaric acid are :
(A) position isomer (B) geometricalisomer

(C) enantiomers (D) functional isomer
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Q.57  Which of the following pairs is correctly method ?

(A) CH,-CH=C =CH,; optically active (B) ><?/:<COOH; optically active
H

COOH NO,
H,N CH
©) : I>C=C=Cﬁ”c1 3;opticallyactive (D) @ @ ; optically active
COOH NO,
Q.58  Total number of isomers (stereo & structural ) possible for C,H,, are
A) 5 (B) 6 ©) 7 D) 8
Q.59  Which of the following is optically active ?
i
Me NH——C.__ I}
® ®) K }
T we
Me

©) <>< > (D)
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Q.60 Identify most stable enol form of terric acid :

(0]
(0]
O H
Hj
(0]
OH
(0]
(A) O
(0]

(0] OH 0
B) O € o D) O
CH,
OH ~ OH
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PART - lll MATHEMATICS

Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

Q.67

If z(1+a)=b+ic and a’ + b’ +c* =1, then [(1+iz)/(1-iz)] =

a+ib 5 b—ic C a+ic D N  th
P (B) 17 a (®)] b (D) None of these

(A)

Number of solutions of the equation z* +[3(z)?]/ | z|= 0 where zis a complex number is

A) 2 B) 3 ) 6 D) 5

If a2 +b% =1, then (1+b+ia)/(1+b+ia)=

@A) 1 (B) 2 €) b+ia D) a+ib

Let z, w be compex numbers such that z +ijw = 0 and arg zw = & Then arg z equals

A X B X o o 2=

& 5 ®) 5 © 3 0

If | 22 =3 |= 3] z|, then the maximum value of |z| is

A) 1 (B) 3+£/E (9] \/2—12_3 (D) None of these
z,+2,

If |2z-1|={z-2]and z,, z,, z, are complex numbers such that | z, —a |[< a,| z, - B |< B, then |~a7p

A <lz| (B) <2|z| ©€) >|z| DO) >2|z|

If z=(1+3)-iW/5-A?, thenthelocus of zis
(A) Ellipse (B) Semicircle (C) Parabole (D) Straightline
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Q.68

Q.69

Q.70

Q.71

Q72

Q73

Q74

Which of the following is equal to /-1 ?

Y3+ —3+4-1 V3-J-1
(A) 5 B) N ©) N O) —J-1
If =+ =1and arg(z,z,)=0, then
A z,=2, B) |z,’=2z, € zz,=1 (D) None of these

From a point (sin®, cos0), if three normals can be drawn to the paraboda y® = 4ax, then the value of ais
A (1/2,1) (B) [-1/2,0] (C) [/20] D) (=1/2,0)U(0,1/2)
The length of normal chord of the parabola y? = 4x which makes an angle of /4 with the axis of x is

(A) 8 (B) 8v2 ©€) 4 D) 42

If the normal to the parabola y? = 4ax at three points (ap?, 2ap), (ag?, 2aq) and (ar?, 2ar) are concurrent, then the
common root of equations px®> +gx+r =0 and a(b—c)x* +b(c—a)x+c(a-b)=0is

A p B) a © r O 1

The locus of the center of a circle which cuts orthogonally the parabola y? = 4x at (1, 2) will pass through

(A) (3 4) (B) (4 3) ©) (5 3) DO (2 4)

If 2x+y+ X =0 is a normal to the parabokla y* = —8x, then A is

A 12 B) -12 € 24 D) 24
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Q.75

Q.76

Q77

Q.78

Q79

Q.80

2
The equation of the line that passes through (10, — 1) and is perpendicularto y = XZ -2is

(A) 4x+y=39 B) 2x+y=19 C) x+y=9 (D) x+2y=8
The length of the shortest normal chord of the parabola y? = 4ax is

(A)  2a27 (B) 9a (C) a54 (D) None of these

2 2
A variable chord of the hyperbola :—2 - Z_Z =1, (b > a), subtends a right angle at the center of the hyperbola if this

chord touches
(A) Afixed circle concentric with the hyperbola (B) Afixed ellipse concentric with hyperbola

(C) Afixed hyperbola conecntric with the hyperbole (D) Afixed parabole having vertex at (0, 0)

2 2

2 2
The asymptotes of the hyperbola X—2 - y_2 =1 and X—2 - y_2 =1 are perpendicular to each other. Then,
2 2

1 1
(A) a,/a,=bp, (B) aa,=bb, (C) aa,+bb,=0 D) a,-a,=b,-b,

The chords of contanct of a point P w.r.t a hyperbola and its auxiliary circle are at right angle. Then the point P lies
on

(A) Conjugate hyperbola (B) One of the directrix
(C) One of the asymptotes (D) None of these
2 2
If two distinct tangents can be drawn from the point (¢, 2 ) on different branchers of the hyperbola 9 —% =1,
then
(A |al<3/2 B) |al|>2/3 ©C) |al|>3 (D) None of these
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Q.81 A hyperbola passes passes through (2, 3) and has asymptotes 3x—-4y+5 and12x+5y—-40=0 Then, the
equation of its trasverse axis is

(A)  77x-21y-265=0

(C) 21x-77y-265=0

(B) 21x-77y+265=0

(D) 21x+77y-265=0

Q.82 The asymptotes of the hyperbola xy = hx +ky are

(A) x-k=0andy-h=0 (B) x+k=0andy+k=0
(B) x-k=0andy+h=0 D) x+k=0andy-h=0
X2 y2
Q.83 Ifthe normals at P(8) and Q(n/2 + 0)to the ellipse pes +F = 1meet the major axis at G and g, respectively, then

PG’ +Qg’ =

(A)  b*(1-e®)(2-¢€%)

(C) a*(1+e*)e*+2)

(B) a*(e*-e*+2)

(D) b*(1+e*)(e* +2)

(@®> -=b*)m 22
Q.84 Theline ¥y =mMx —m is normal to the ellipse :—2 +§ =1 for all values of m belonging to
(A) (0,1) (B) (0, ») ) R (D) None of these
X2 y2
Q.85 The equation of the line passing through the center and bisecting the chord 7x + y —1= 0 of the ellipse Kl + 7= 1

(B) 2x=y C) x=2y D) x+y=0
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Q.86

Q.87

Q.88

Q.89

Q.90

The equation of the chord of contact of the pair of tangents drawn to the ellipse 4x? + 9y? = 36 from the point

(m,n) where m-n=m+n, m,n being nonzero positive integers, is

(A) 2x+9y=18 B) 2x+2y=1 (C) 4x+9y =18 (D) None of these
2 y2
The number of points on the ellipse 50 + 20" 1 from which a pair of perpendicular tangents is drawn to the ellipse
X2 y2
Z 4L -1
6 9 °
(A 0 B) 2 € 1 D) 4

The equation of the ellipse whose axes are conicident with the coordinates axes and which touches the straight

lines 3x-2y-20=0and x+6y—-20=0 is

X2 y2 X2 y2 X2 y2 X2 y2

—4—=1 —+—=1 —4+-—=1 —+—=1
) 40 10 ®) 5 8 © 10 40 ©) 40 30
If z=(@i)"" where i =+/-1, then | z| is equal to
A) 1 (B) e™* (C) e’ (D) None of these
Roots of the equations are (z +1)° = (z-1)° are
(A) i tan[E) + itan(z—n) (B) =i cot(E) +i cot(z—n)

- 5" 5 - 5)" " 5

. T . 2n

©) iICOt(gj, *i tan(?) (D) None of these
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