AIEEE Entrance Test - 2005

PHYSICS SOLUTIONS

Sol:

Sol:

Sol:

4.

Out of the following pair, which one does not have identical dimensions is

(1) moment of inertia and moment of a force (2) work and torque
(3) angular momentum and Planck’s constant (4) 1impulse and momentum
Ans [1]
t=Ia P moment of force and moment of inertia will not have same dimensions.

The relation between time t and distance X is t= ax? + bx where a and b are constants. The

acceleration is

1) —2av’ ) 2av? (3) —2abv? 4) 2bv?
Ans [1]
at dx _ 1
dx 2ax+b P dt | (ax+b)
Zx dx
- -2 . — 933
a2 (Qax+b) = -2a dt 2av

A car starting from rest, accelerates at the rate f through a distance S, then continues at constant

. f .
speed for time t and then decelerates at the rate to come to rest. If the total distance traversed

2
is 15 'S, then
1 s—lft2 2 S—lft2 3 S—lft 4 S—lft2
() _2 () _2 () _i () _£
Ans []
V2
S= (@)
2f A f B c 2 D
S, =BC=Vt i) . e .
S
V2 —|
CD=S3=L=ZS (iii)
P S,=15S-[AB+CD]=128 (iv)

f
. . . — 2
Solving (i) - (iv), S 7 t

There is no alternative matching

A particle is moving eastwards with a velocity of 5ms ~ ~!. In 10 seconds the velocity changes to




Sol:

Sol:

Sol:

5 ms~! northwards. The average acceleration in this time is

1
(1) zero ) N ms 2 towards north-west
1 1
3) ms~2 towards north-east (4) = ms 2 towards north
NA) 2
Ans [2] N

Y,
_ i Sj-5i 1o 5 m/sec
Avg ~ Dt T 10 2 (=i+}) W J B y

5 m/sec

1
Average acceleration will be fm/sec2 in

North-West direction

A projectile can have the same range R for two angles of projection. If ~ t; and t, be the times of
flights in the two cases, then the product of the two time of flights is proportional to

1

1
M % @ R 3) R? @ R

Ans [2]

At complementary angle of projection i.e., g; + 0, = 90°, ranges are same.

2usin q 2using; _ 2usin(90 - q;) 2Ucos(;

g > b= g g g

4u? sin qicosti _ 2R
tt, = 9 = 9

An angular ring with inner and outer radii R ; and R, is rolling without slipping with a uniform angular
speed. The ratio of the forces experienced by the two particles situated on the inner and outer parts

I & T
of the ring, T, B
2

R, R, 2R 92
1 1 2) R, 3) R, 4 R23

Ans [2]

There will be only centrifugal acceleration of all particles because angular speed is constant
F, = ma, = mR,w?
F, = mag = "R, w?




Sol:

Sol:

F_R

F, R,

(Masses of particles are not mentioned in the question. This answer is subject to mass of particles is
same)

A smooth block is released at rest on a 45° incline and then slides a distance . The time taken to
slide is n times as much to slide on rough incline than on a smooth incline. The coefficient of friction
is

1 1 1 1
) m=1-"5 @ m=4"-7F B m=l-3 @ m=4'

Ans [3]
Let length of incline is d

1
For smooth inclined plane d =0+ 5 %9 sin 45° t,2 (1)
1
For rough inclined plane d =0 + 5 (g sin 45° — mg cos 45°),? (ii)

Using (i) & (ii), %g Sin 45° t,2 = %g(sin 45° — mcos 45°)t,2
Lt 2 L(l _ )-nt 2
R N my-ngy

p(1-m= —

1
Dnlgn—

& |-1-0:

The upper half of an inclined plane with inclination f is perfectly smooth while the lower half is rough.
A body starting from rest at the top will again come to rest at the bottom if the coefficient of friction
for the lower half is given by

(I) 2tanf (2) tanf (3) 2sinf (4) 2cosf
Ans [1]
Let AB is smooth, BS is rough A
Applying work energy theorem between A and C ;
KE;=0,KE;=0 b DKE=0 Bﬁ
Wing = Mod-sinf d
d C
Wiiction = (Mg cos ) x - o




Sol:

10.

Sol:

11.

Sol:

d
P mgdsinf — mmgcos f Y =0, 2tanf =m

A bullet fired into a fixed target loses half of its velocity after penetrating 3 cm. How much further it
will penetrate before coming to rest assuming that it faces constant resistance to motion?

(1) 1.5cm 2) 1.0cm 3) 3.0cm 4) 2.0cm

Ans [2]

Using work energy theorem

S
—_

1 a6

?sz'EmUZZ'F,3 1
@ m?2:
m > V=0
—>|
3 :
or —mu#=Fx3 ) 3cm |
8 4—>: X
—>
Also :
) )
L 02 imaig =_F mu - _F ..
2r’r()—2 §2E,__Xor 2 =—Fx (i)
Using equation (1) & (ii)
3_3
- == b X=1cm
1 X

A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at
2 m/s?. he reaches the ground with a speed of 3 m/s. At what height, did he bail out?

() 293m 2) 1l1m 3) 91m 4 182m
Ans [1]
Applying work energy theorem + A Bailing out

Woe = Mg % 50— m>x 2 x (h - 50) 50 mI posttion

h B
1
DKE = > m2)% -0
rrrzrr7 Ground

1
P mgx50-mx2(h-50)= 5m(2)2b h=293 m

A particle of mass 0.3 kg is subjected to a force F=— kx with k =15 N/m. What will be its initial
acceleration if it is released from a point 20 cm away from the origin?

(1) 5m/s? (2) 10 m/s? (3) 3m/s? @ 15m/s?

Ans [2]

157 0.2
0.3

At x=20cm, a= = 10m/sec?




12. The block of mass M moving on the frictionless horizontal surface collides with the spring of spring
constant K and compresses it by length L. The maximum momentum of the block after collision is

ML’
1) zero 2
(M) @ .
KI‘Z 77 ///// 777777 77
(3) JMK L “4) M
Sol: Ans [3]
Using conservation of energy
\%
i rnvZ - LKXZ —
2 2 77 I//// r7rrrr7z 77
2
NG
2m 2

Maximum momentum
mv= /KM L (given X=L)

13. A mass mmoves with a velocity v and collides inelastically with another identical mass. After collision

A\
the 15 mass moves with velocity 5 in a direction perpendicular to the initial direction of motion.

Find the speed of the 2"d mass after collision I after
collision
N = P

before collision

3) v 4) ﬁ \Y

Sol: Ans [1]
Since there is no external force acting therefore momentum will be conserved in all direction

Conserving momentum along X-axis :

mv=mvV cos f
P Vecosf =v @) after collision
Conserving momentum along y-axis : I vi[3

y
v f AN - y
m—7= =mV sin e R SEE TR
ﬁ before collision \<‘
A%

A\
P Vsinf =75 (ii)




14.

Sol:

15.

Sol:

16.

Sol:

17.

From (i) & (ii)

vie AV b v~
73 NG

A spherical ball of mass 20 kg is stationary at the top of a hill of height 100 m. It rolls down a smooth
surface to the ground, then climbs up another hill of height 30 m and finally rolls down to a horizontal
base at a height of 20 m above the ground. The velocity attained by the ball is

(1) 10m/s (2) 10,30 m/s (3) 40 m/s 4) 20 m/s

Ans [3]

Applying conservation of mechanical energy

1
Emv2= mg x 80, v =40 m/sec
A block is kept on a frictionless inclined surface with angle of inclination
a. The incline is given an acceleration @ to keep the block stationary.

Then a is equal to

a a,

M 9 (2) gtana
3) g/tana (4) gcoseca
Ans [2]
Net acceleration of block is in horizontal direction

N cos a = ng T

Nsina =ma
b tana=a/g

P a=gtana

The moment of inertia of a uniform semicircular disc of mass M and radius I about a lime perpendicular
to the plane of the disc through the centre is

1 1 2
(1) Mr? ) EMrz (3) ZMr2 ) ngZ
Ans [2] M
1 2
—@2Myr :
I= 2— = _—M r2
2 2

A body A of mass M while falling vertically downwards under gravity breaks into two parts: a body

1 2
B of mass 3 M and a body C of mass 3 M. The centre of mass of bodies B and C taken together

shifts compared to that of body A towards




Sol:

18.

Sol:

19.

Sol:

20.

(1) body C (2) bodyB
(3) depends on height of breaking (4) does not shift
Ans [4]

When body A breaks into B & C there is no change in external forces and internal forces play no

role for motion of centre of mass.

A T shaped object with dimensions shown in the figure, is lying on a ——|—»
— . . A ]B
smooth floor. A force F is applied at the point P parallel to AB, such
that the object has only the translational motion without rotation. Find
the location of P with respect to C. _,—I; 2l
F
4
o 3! @ | J[
C
3 2 I 4 2 I
G) 3 @ 3
Ans [1]

To have pure translatory motion, F must act at the centre of mass of the body. M
Distance of centre of mass from mid-point O. [ . |
M .

X“3M T3 x]
*|2M
P distance of P from C
T3 C

The change in the value of g at a height h above the surface of the earth is the same as at a depth d
below the surface of earth. When both d and h are much smaller than the radius of earth, then which
one of the following is correct?

(1) d=2h @ d=h 3) d:g 4 d:32_h
Ans [1]

& 2ho_ & do

" ORG e R

P d=2h

A particle of mass 10 g is kept on the surface of a uniform sphere of mass 100 kg and radius 10 cm.
Find the work to be done against the gravitational force between them to take the particle far away
from the sphere (you may take G = 6.67 x 10 ~!! Nm?/kg?)

(1) 667x107°] 2) 667x107107 (3) 1334x10710] (@) 333x10°107




Sol:

21.

Sol:

22.

Sol:

23.

Sol:

24.

Sol:

Ans [2]

Work done = change in potential energy

€G° 100 10" 10°° U
-0_ & a

8 0.1 g
=6.67x10710]

A 20 cm long capillary tube is dipped in water. The water rises up to 8 cm. If the entire arrangement
is put in a freely falling elevator the length of water column in the capillary tube will be

(1) 4cm (2) 20cm 3) 8cm 4) 10cm

Ans [3]

In freely falling elevator effect of gravity will disappear and also angle of contact will become 90°

If S is stress and Y is Young’s modulus of material of a wire, the energy stored in the wire per unit

volume is

2y ) :
0 3 @ 3y ®) 28°Y @ 5y
Ans [4]
Formula
Average density of the earth
(1) is directly proportional to g (2) is inversely proportionally to g

(3) does not depend on @ (4) 1is a complex function of ¢
Ans [1]
M .G _ 3g
r = - =
% DR G 4pGR

A body of mass m is accelerated uniform from rest to a speed v in a time T. The instantaneous
power delivered to the body as a function of time is given by

2

1 mv? 1 mv? mv? mv
0 7t @ st @) @ —v
Ans [3]
v 0

v=0+aT b a=§<=

] ] v 0
Velocity at any time t= g? tx
4]




2

mv v ., my
T T T2
25. Consider a car moving on a straight road with a speed of 100 m/s. The distance at which car can be

stopped is [m} = 0.5]
(1) 100 m (2) 400 m (3) 800m (4) 1000 m

Sol: Ans [4]

Maximum retardation = - n}_;@ =-mg

0=(100)2—2x M, x 10 x S
S = 1000 m

26. Which of the following is incorrect regarding the first law of thermodynamics?
(1) It introduces the concept of the internal energy
(2) It introduces the concept of the entropy
(3) It isnot applicable to any cyclic process

(4) Tt is arestatement of the principle of conservation of energy

Sol: Ans [2]

Second law of thermodynamics introduces the concept of entropy

27. The temperature-entropy diagram of a reversible engine 4T
cycle is given in the figure. Its efficiency is 2T+
1 2
] 2 vl DA
(M) 3 @ 3 :
1 1 } : >
Gy @ 7 S 28 S

Sol: Ans [1]

3
Heat taken from source = Area under curve 1 —2 = ) Sy Ty
| AT
Work done = Area of closed path = 5 SoTy T4 ---- 1
1 Tsh 2
- S() T() . .
2 ! : -
h= == : :
3 3 ; | >
—SoTo + - >
2 So 28, S




28.

Sol:

29.

Sol:

30.

Sol:

The figure shows a system of two concentric spheres of radii  r, and r, and kept at temperature T |
and T, respectively. The radial rate of flow of heat in a substance between the two concentric spheres
is proportional to

rnr

(2 - 1) n
6 o @ 7
Ans [1]

dQ _ 4pK(M- )

dt (n-n1) 1

aQ
b dt H (rz - I’l)

A system goes from A to B via two processes I and II as shown in figure. If DU, and DU, are the

changes in internal energies in the process I and II respectively, then

(1) DU,>DU, p 1]

(2) DU, <DU, A <>B
(3) DU, =DU, I

(4) relation between DU, and DU, can not be determined

Ans [3]

Change in internal energy is independent of path

C
A gaseous mixture consists of 16 g of helium and 16 g of oxygen. The ratio ~ of the mixture is
() 1.4 2) 1.54 3) 1.59 4 162
Ans [4]
n+n _ N N,

+
g-1 g-1 g@-1

where r is for mixture

16 16
n = ;=35 =0.5
4+l l
2 -4 L 2
P g- 1 2_1 l_l;g=1.62
3 5




31. The intensity of gamma radiation from a given source is 1. On passing through 36 mm of lead, it is
I I
reduced to 3" The thickness of lead which will reduce the intensity to 5 will be

(1) 18 mm (2) 12mm 3) 6mm 4) 9mm

Sol: Ans [2]
I¢=Ie™

where mis coefficient of penetration

— Ie*rn>< 36

00 | —

=le™

N | —

Solving X =12 mm

32. The electrical conductivity of a semiconductor increases when electromagnetic radiation of wavelength
shorter than 2480 nm is incident on it. The band gap in (eV) for the semiconductor is

(1) 0.5eV 2) 0.7eV 3) LleV @) 2.5eV

Sol: Ans [1]

hc 6.6" 107°*" 37 10°
Bandgap == = o0 107 167 107 2V

33. A photocell is illuminated by a small bright source placed 1 m away. When the same source of light
1
is placed 5 maway, the number of electrons emitted by photocathode would

(1) decrease by a factor of 2 (2) increase by a factor of 2
(3) decrease by a factor of 4 (4) increase by a factor of 4

Sol: Ans [4]

1
No of electrons emitted (n) Y Fel

b d
M d12
d,’ 12

n,=n, d—zzznlx W=4n1




34.

Sol:

3s.

Sol:

36.

Sol:

37.

Sol:

7
Starting with a sample of pure °°Cu, — of it decays into Zn in 15 minutes. The corresponding half-

life is
. [
(1) 5 minutes Q) 77 minutes (3)
Ans [1]
Applying
N=Nye'!

1 X
b gNp=Noe'*"?

P | x15=log,8

| ~370.693
15
0.693 )
T = - =5 min

10 minutes

)

15 minutes

If radius of the 27 o] nucleus is estimated to be 3.6 Fermi then the radius of 125T¢ nucleus be nearly

(1) 4 fermi @) 5 fermi (3) 6 fermi
Ans [3]
Apr’
'
03
p 0= -2 b =6femi
e &1255 5

The diagram shows the energy levels for an electron in a
certain atom. Which transition shown represents the
emission of a photon with the most energy?

(1 I 2 I
(3) WI 4 1V
Ans [3]

Maximum energy gap is for transition from N=2 ® 1

4) 8 fermi

A

I

III

v

n=4
n=3
n=2
n=1

If the kinetic energy of a free electron doubles, its deBroglie wavelength changes by the factor

1
ORI @ 2 €)

Ans [1]

2

@ 2




38.

Sol:

39.

Sol:

40.

Sol:

41.

Sol:

In a common base amplifier, the phase difference between the input signal voltage and output voltage

is
P P
1 o @ 5 (C) N @ p
Ans [1]
In a full wave rectifier circuit operating from 50 Hz mains frequency, the fundamental frequency in
the ripple would be
(I) 100 Hz (2) 70.7Hz (3) 50Hz 4) 25Hz
Ans [1]

AV AVaVa

0‘ \_/T 0| T¢C 2T¢

In full wave rectification frequency doubles

A nuclear transformation is denoted by X( n, a)] i . Which of the following is the nucleus of element

X?
(1) 3B @ J'Be (3) 'Cq @) B
Ans [4]
X + In=1Li + $He
The function sin?(Wt) represents
(1) a simple harmonic motion with a period 2 p/w
(2) a simple harmonic motion with a period p/w

(3) a periodic, but not simple harmonic motion with a period 2 p/w

(4) aperiodic, but not simple harmonic motion with a period p/w

Ans [2]
y =sin*(wt)




42.

Sol:

43.

Sol:

44.

Sol:

1
y= 5(1 —cos 2w)
it represents S.H.M. with angular frequency 2w

2p
2W

P T= £
w

A Young’s double slit experiment uses a monochromatic source. The shape of the interference fringes
formed on a screen is

(1) straight line (2) parabola (3) hyperbola (4) circle

Ans [3]

P
S,P - S,P=nl &//i;77

for a given n, difference of the distance of point P from

two fixed points is constant therefore locus of any frinze

will be hyperbola

Two simple harmonic motions are represented by the equation y; =0.1 sin a?OOpt + %g and
a

Y, =0.1 cos pt. The phase difference of the velocity of particle 1 with respect to the velocity of
particle 2 is

n - ® - ® -2 @ =

Ans [3]
Velocity leads displacement by p/2

. p,po & po

p V1=0.1sma?00pt+?+73; \/2:()lsmgpt+_+?B
o _@.,PO ® PO p
12783 25 &2 245 6

A fish looking up through the water sees the outside world contained in a circular horizon. If the

4
refractive index of water is 3 and the fish is 12 cm below the surface, the radius of this circle in

cm is
() 3645 Q) 45 () 3647 @ 36/47

Ans [4]




45.

Sol:

46.

Sol:

-

tanq; = h

P r=htanq,
1 Ay
sin Qe = "y, < >
0
1 h
_ d.
tanQc= 7 -
h 12 36
P r= = =
Jmt -1 \/&_1 J
9

Two point white dots are 1 mm apart on a black paper. They are viewed by eye of pupil diameter
3 mm. Approximately, what is the maximum distance at which these dots can be resolved by the
eye? [Take wavelength of light = 500 nm]

(1) 6m 2) 3m (3) 5m @) 1m

Ans []

A thin glass (refractive index 1.5) lens has optical power of 5 D in air. Its optical power in a liquid
medium with refractive index 1.6 will be

(1) 25D 2) 25D 3 1D 4 -1D
Ans []
@ ol 10 |
_®/2 eel 10 iy
=855 R R G (i)
1
5_ 2 _
P p " 1 =-8
16

5
P= n There is no matching alternative




47.

Sol:

48.

Sol:

49.

Sol:

50.

Sol:

When two tuning forks (fork 1 and fork 2) are sounded simultaneously, 4 beats per second are head.
Now, some tape is attached on the prong of the fork 2. When the tuning forks are sounded again, 6
beats per second are heard. If the frequency of fork 1 is 200 Hz, then what was the original frequency
of fork 27

(1) 196 Hz (2) 204 Hz (3) 200 Hz (4) 202 Hz

Ans [1]

When tape is attached to the tuning folk its frequency decreases, therefore frequency of 2, should be
=200—-4=196 Hz.

2
X
If a simple harmonic motion is represented by e + ax =0, its time period is

2p 2P
() 2pa 2) 2pfa G 5 “ Ja

Ans [4]

d?x

Comparing with e WX =0

2p
W =a p T:F

The bob of a simple pendulum is a spherical hollow ball filled with water. A plugged hole near the
bottom of the oscillating bob gets suddenly unplugged. During observation, till water is coming out,
the time period of oscillation would

(1) remain unchanged
(2) increase towards a saturation value
(3) first increase and then decrease to the original value

(4) first decrease and then increase to the original value

Ans [3]

I
s

where | is distance between point of suspension and centre of mass of the body.

As water leaks out | increase and once ball is empty centre of mass comes to initial point.

An observer moves towards a stationary source of sound, with a velocity one-fifth of the velocity of
sound. What is the percentage increase in the apparent frequency?

1) 5% 2) 20% (3) zero @ 0.5%

Ans [2]




51.

Sol:

52.

Sol:

53.

Sol:

fe=f T
V- Vsﬂ
. v +v/506 a6f 0
- s 855
fe_o bOf _1
f 5 P 5

Df .
% change = R 100 =20%

If I, is the intensity of the principal maximum in the single slit diffraction pattern, then what will be
its intensity when the slit width is doubled?

1 I, Q) 1,2 3) 21, 4) 41,

Ans [1]
Intensity is independent of width of slit

When an unpolarized light of intensity I |, is incident on a polarizing sheet, the intensity of the light
which does not get transmitted is

1 1
(1) zero @ I G @ 7l

Ans [3]

Average intensity transmitted through polarizer is I ,/2, where I, is intensity of unpolarized high.

A charged ball B hangs from a silk thread S, which makes an angle g

+

with a large charged conducting sheet P, as shown in the figure. The P

+

surface charge density S of the sheet is proportional to
(1) sinqg (2) tang
(3) cosq (4) cotq

+ 4+ + + +

Ans [2]

For equilibrium
Tcosg=nyg
Tsing=qE

qE

P tanqg= E

+++++ ++

S
p mgtanq=qg

P s putanqg




54.

Sol:

5S.

Sol:

56.

Two point charges +8 q and —2q are located at X =0 and X = L respectively. The location of a point
on the X-axis at which the net electric field due to these two point charges is zero is

L
() 8L (2) 4L (3) 2L 4) ”y
Ans [3]
Let E=0 at point A;
K" 8q _ K 2q |8q 24
b x? (x- L)? |x:0 x=L A
13: 1
X X-L
2L
p XZZL’T

Two thin rings each having a radius R are placed at a distance ~ d apart with their axes coinciding.
The charges on the two rings are + ¢ and —(. The potential difference between the centres of the

two rings is
0 g &1 g
ZEeTro 4 ér [n2 Y
Peo 6 R +d g
Q &l 1 4
G ape,d’ @) ZWOSR R2+d28
Ans [4]

Potential at 1

Kg, -Kg
V1: R 'R2+ d2
-Kq ___Kq
VZI R 'R2+ d2
2Kg  2Kg

P Vi-V,= "R [R2+ g2

A parallel plate capacitor is made by stacking n equally spaced plates connected alternatively. If the

capacitance between any two adjacent plates is C then the resultant capacitance is
(H C (2) nC 3 (n—-DC 4 (n+1)C




Sol:

57.

Sol:

58.

Sol:

59.

Ans [3]
No of capacitor = (n — 1) connected in parallel
Ceq=(n-=1)C

A fully charged capacitor has a capacitance C. It is discharged through a small coil of resistance
wire embedded in a thermally insulated block of specific heat capacity Sand mass m If the temperature
of the block is raised by DT, the potential difference V across the capacitance is

msDT 2msDT 2mCDT mCDT
0 —¢ @ ¢ 3) W/T @ —

Ans [2]

Energy stored in capacitor is converted into heat by resistance, which further increases the temperature
of block.

1
p ECV2 = nmSDT

Ve ,2mSDT
B C

One conducting U tube can slide inside another as shown in figure, maintaining electrical contacts
between the tubes. The magnetic field B is perpendicular to the plane of the figure. If each tube
moves towards the other at a constant speed V, then the emf induced in the circuit in terms of B, |
and V where | is the width of each tube, will be

X X
B
X
Vv
X
C
X X
(1) zero (2) 2BIV 3) BIV 4) -BIV

Ans [2]

Induction is due to change in area.

df dA

& B
=B-21-V  (Because relative velocity = 2V)

A heater coil is cut into two equal parts and only one part is now used in the heater. The heat generated
will now be

(1) one fourth (2) halved (3) doubled (4) four times




Sol:

60.

Sol:

61.

Sol:

62.

Sol:

Ans [3]

Ryl therefore resistance will reduce to half

P  Power or heat will double

Two thin, long, parallel wires, separated by a distance d carry a current of i A in the same direction.

They will

(1) attract each other with a force of myi2/(2pd?) (2) repel each other with a force of myi%/(2pd?)
(3) attract each other with a force of mi2/(2pd) (4) repel each other with a force of myi%/(2pd)

Ans [3]

Formula (force is per unit length)

A moving coil galvanometer has 150 equal divisions. Its current sensitivity is 10 divisions per milliampere
and voltage sensitivity is 2 divisions per millivolt. In order that each division reads 1 volt, the resistance
in ohms needed to be connected in series with the coil will be

(1) 99995 2) 9995 3) 103 @) 10°

Ans [2]
Maximum current through galvanometer = 15 mA (150/10)

Maximum voltage across galvanometer = 75 mV(150/2)

R MY
To have 1 division/volt, Range of galvanometer = 150 V - VWWwy
- M
Vi =150-0.075 = 149.925 volt 5 Ve SmV.
) 150 V -
_ 149925
R= 5107 =9

Two voltameters, one of copper and another of silver, are joined in parallel. When a total charge q
flows through the voltammeters, equal amount of metals are deposited. If the electrochemical
equivalents of copper and silver are z; and z, respectively the charge which flows through the silver
voltameter is

M as @ a5 6 — @
Vi) Z 1+ i 1+ ﬁ
Z Z
Ans [4]
m=2zq
7,0, = 0, (mass deposited is same)
z
R

07) Z




63.

Sol:

64.

Sol:

65.

Sol:

b= 7 +2 4

In the circuit, the galvanometer G shows zero deflection.

500 W
If the batteries A and B have negligible internal resistance, AAAN G
the value of the resistor R will be 12V 2V
- R
(1) 500W (2) 1000 W . T
(3) 200W 4) 100 W
Ans [4]
If there is no current through 2 V battery voltage across R = 2 volt
i 500 W
- _ 12 MAMA @1
~ 500 +R 12 2
\L_.— R M
500 +R

P R=100 W

Two sources of equal emf are connected to an external resistance R. The internal resistances of the
two sources are R; and R, (R, > R,). If the potential difference across the source having internal
resistance R, is zero, then

R1R2 RIRZ
(1) R= (R] +R2) (2) R= (R2' Rl)
o iRy )
) R=Ry* 'R R, 4) R=R,-R,
Ans [4]
Terminal voltage across E, =0
P 0=E,-IR, P i=E,R,=ER,
jo P __ 2F E, R, E, R
Ao, T RFRFR T RFR, R i ——
26 E
Ri+R;+R R, Wl\{M
P R=R,-R,

Two concentric coils each of radius equal to 2 p cm are placed at right angles to each other. 3 ampere
and 4 ampere are the currents flowing in each coil respectively. The magnetic induction in Weber/m 2
at the centre of the coils will be (I =4p x 1077 Wb/A-m)

(1) 5x10°° @) 7x10° (3) 12x10°° 4) 10

Ans [1]




66.

Sol:

67.

Sol:

68.

Sol:

69.

Sol:

Magnetic induction at the centre of the coil is along axis of the coil, therefore B due to each coil will
be perpendicular at their common centre

2
2 "3 0 e "4
B - ’B12+B22 \/m)—z;.kg%

& 2p° 10 2p° 10
= 5x 1075 W/n?

SEEFo

A charged particle of mass mand charge q travels on a circular path of radius r that is perpendicular
to a magnetic field B. The time taken by the particle to complete one revolution is

2pqB 2pm 2pmg 2pg’ B
n = @ 4B () 3 @4 =
Ans [2]
Formula

In a potentiometer experiment the balancing with a cell is at length 240 cm. On shunting the cell with

a resistance of 2 W, the balancing length becomes 120 cm. The internal resistance of the cell is

(1) 4W Q) 2W 3) 1W @) 05W

Ans [2]

o 0 @40 0
f—R§|2 P glzo ;_2W

The resistance of hot tungsten filament is about 10 times the cold resistance. What will be the resistance
of 100 W and 200 V lamp when not in use?

(1) 400 W 2) 200 W (3) 40W @) 20W

Ans [3]

Resistance of lamp when in use

2 .
R = V_= 200" 200 — 400W
P 100
. . : : : 400
Resistance when filament is cold (i.e. lamp is not in use) = To "~ 40 W

A magnetic needle is kept in a non-uniform magnetic field. It experiences

(1) a force and a torque (2) a force but not a torque
(3) atorque but not a force (4) neither a force nor a torque
Ans [1]

dB

Force on needle= M o




70.

Sol:

71.

Sol:

72.

Sol:

73.

dB
Where - is rate of variation of B along magnetic moment

It shows that in non uniform field force is not zero. Torque acts irrespective of nature of field.

A uniform electric field and a uniform magnetic field are acting the same direction in a certain region.
If an electron is projected along the direction of the fields with a certain velocity then

(1) it will turn towards right of direction of motion
(2) it will turn towards left of direction of motion
(3) its velocity will decrease

(4) its velocity will increase
Ans [3]

Magnetic force =0

Electric force will be opposite to E i.e., opposite to velocity in this case therefore there will be
retardation.

A coil of inductance 300 mH and resistance 2 W is connected to a sources of voltage 2 V. The
current reaches half of its steady state value in

(1) 0.15s (2) 03s 3) 0.05s 4) O0.1s
Ans [4]

. R

=1 e- Tt

1. . 2

5l =1 3007 10'3t
20 0e

The self inductance of the motor of an electric fan is 10 H. In order to impart maximum power at 50
Hz, it should be connected to a capacitance of

(1) 1n¥ 2) 2n¥ 3) 4nF¥ 4 8n¥
Ans [1]

1

For maximum power: w= ﬁ

1
P 2px50= 10" )12
P C=I1nF
An energy source will supply a constant current into the load if its internal resistance is

(1) zero

(2) non-zero but less than the resistance of the load




Sol:

74.

Sol:

75.

Sol:

(3) equal to the resistance of the load

(4) very large as compared to the load resistance

Ans [4] E r
—| F—wWAwW———
E E
| = = ,
R+r e  Ru
ra+ —u R
e ] — — WWym——
if r>R P i» T i.e., current is independent of load resistance.

A circuit has a resistance of 12 ohm and an impedance of 15 ohm. The power factor of the circuit
will be

() 1.25 (2) 0.125 3) 0.8 4 04
Ans [3]
12
-2 =2=08

cos f 15
The phase difference between the alternating current and emf is % . Which of the following cannot
be the constituent of the circuit?
() L,C (2) L along (3) Calone 4 R L

Ans [4]

For non resistance circuit; f is always p/2.
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76.

Sol:

717.

Sol:

78.

Sol:

79.

Sol:

80.

Sol:

81.

Sol:

82.

Sol:

Which of the following oxides is amphoteric in amphoteric in character ?
(I) CaO (2) CoO, (3) SiO, (4) SnO,
Ans [4]

Which one of the following species is diamagnetic in nature ?

(1) He} (2) H, (3) H; (4) H,
Ans [2]
According to M.O. theory.

If a is the degree of dissociation of Na,SO, the vant Hoff’s factor (i) used for calculating the molecu-
lar mass is

(1) 1+a 2 1-a 3) 1+2a 4 1-2a
Ans [3]

Na,SO, 2Na*" + SO .

1-a — A a

Particles after dissocaition 1-a +2a+ a =1+ 2a.

The oxidation state of Cr in [Cr(NH ,),CL]" is
(H +3 2) +2 3) +1 4 o0
Ans [1]

Hydrogen bomb is based on the principle of

(1) nuclear fission (2) natural radioactivity
(3) nuclear fusion (4) artificial radioactivity
Ans [3]

An ionic compound has a unit cell consisting of A ions at the corners of a cube and B ions on the
centres of the faces of the cube. The empirical formula for this compound would be

(1) AB 2) AB (3) AB, 4 AB
Ans [3]
For A=8 x I 1
or §
1
For B=6 x ) =3 hence AB,

For a spontaneous reaction, the DG, equilibrium constant (K) and E__, will be respectively
(1) —ve,>1,+ve 2) +ve,>1,-ve 3) -ve,<1,—ve 4) -ve,>1,—ve
Ans [1]




83.

Sol:

84.

Sol:

85.

Sol:

86.

Sol:

87.

Sol:

88.

Sol:

89.

Sol:

Which of the following is a polyamide?
(1) Teflon (2) Nylon-66 (3) Terylene (4) Bakelite

Ans [2]
0)
I
Nylon - 66, ithas —NH — C — group

Which one of the following types of drugs reduces fever ?

(1) Analgesic (2) Antipyretic (3) Antibiotic (4) Tranquiliser
Ans [2]

Due to the presence of an unpaired electron, free radicals are :

(1) Chemically reactive (2) Chemicaly inactive (3) Anions (4) Cations
Ans [1]

Lattice energy of an ionic compound depends upon

(1) Charge on the ion only (2) Size of the ion only

(3) Packing of ions only (4) Charge on the ion and size of the ion
Ans [4]

The highest electrical conductivity of the following aqueous solutions is of

(1) 0.1 M acetic acid (2) 0.1 M chloroacetic acid

(3) 0.1 M fluoroacetic acid (4) 0.1 M difluoroacetic acid

Ans [4]

Aluminium oxide may be electolysed at 1000°C to furnish aluminium metal (at. mass =27 amu;
1 Faraday = 96,500 Coulombs). The cathode reaction is

AP +3e ® Al

To prepare 5.12 kg of aluminium metal by this method would require

(1) 5.49 x 107 C of electricity (2) 1.83 x 107 C of electricity
(3) 5.49 x 10* C of electricity (4) 5.49 x 10! C of electricity
Ans [1]

According to Faraday’s law of equivalence.

Consider an endothermic reaction X® Y with the activation energies E, and E, for the backward and
forward reactions, respectively. In general

(1) E,<E,
2 E,>E,
3) E,=E,

(4) there is no definite relation between E | and E,

Ans [1]




90.

Sol:

91.

Sol:

92.

Sol:

93.

Sol:

94.

Sol:

E<E,

Consider the reaciton : N, +3H, ® 2NH, carried out at constant temperature and pressure. IfDH and
DU are the enthalpy and internal energy changes for the reaction, which of the following expressions is
true ?

(1) DH=0 (2) DH=DU (3) DH<DU (4) DH> DU

Ans [3]
DH = DU + DngRT =0-2RT
Hence DH < DU

Which one of the following statements is NOT true about the effect of an increase in temperature on
the distribution of molecular speeds in a gas ?

(1) The most probable speed increases

(2) The fraction of the molecules with the most probable speed increases

(3) The distribution becomes broader

(4) The area under the distribution curve remains the same as under the lower temperature

Ans [2]

The volume of a colloidal particel, V . as compared to the volume of a solute particle in a true solution
V., could be

Ve Ve 23 Vc -3 Ve 3
» 1 —» 10 —»10 » 10
M ® 6 @
Ans [4]
-4
E » 10 » 10°
Vs 1077

The solubility product of a salt having general formula MX , in water is : 4 x 10 ~'2. The concentration
of M?* ions in the aqueous solution of the salt is

(1) 20x106M 2) 1.0x104M (3) 1.6x10*M @) 40x10°M

Ans [2]
K, =458%; S=10x10*M
Benzene and toluene form nearly ideal solutions. At 20°C, thevapour pressure of benzene is 75 torr and

that of toluene is 22 torr. The partial vapour pressure of benzene at 20°C for a solution containing 78 g
of benzene and 46 g of toluene in torr is

(1) 50 2) 25 3) 375 4) 53.5

Ans [1]

According to Raoult’s law, partial pressure of benzene = p°.X




9s.

Sol:

96.

Sol:

97.

Sol:

98.

Sol:

99.

Sol:

The exothermic formation of CIF, is represented by the equation :
Cl,  +3F, —=2CIF DrH =-329 kJ

2w e S 3@
Which of the following will increase the quantity of CIF, in an equilibrium mixture of Cl,, F, and CIF,?

(1) Increasing the temperature (2) Removing Cl,
(3) Increasing the volume of the container (4) Adding F,
Ans [4]

According to Le-Chattelllier’s principle

Two solutions of a substance (non electrolyte) are mixed in the following manner. 480 ml of 1.5 M first
solution + 520 mL of 1.2 M second solution. What is the molarity of the final mixture ?

(1) 1.20M 2) 1.50M (3) 1.344M @) 2.70M
Ans [3]
Applying M|V, + M,V, =M, V,

M= 1344 M

For the reaction
INO,,) === 2NO, Oy,
(K. =1.8x10“at 184°C)
(R=0.0831 kJ / (mol.K))
When K, and K . are compared at 184°C it is foudn that
(1) K, is greater than K .
(2) K, islessthanK .
3) K,=K.
(4) Whether K, is greater than, less than or equal to K . depends upon the total gas pressure

Ans [1]

. Kp
Applying K, = K (RT)™", K, =K (RT) =K = o=

Hydrogen ion concentration in mol/L in a solution of pH = 5.4 will be :
(1) 3.98 x 108 (2) 3.88x10°¢ (3) 3.68x10° (4) 398 x10°
Ans [4]
pH=54 H" =104 =398 x10¢
A reacion involving two different reactants can never be

(1) unimolecular reaction (2) first order reaction

(3) second order reaction (4) bimolecular reaction

Ans [1]




100.

Sol:

101.

Sol:
102.

Sol:

103.

Sol:

104.

Sol:

If we consider that 1/6, in place of 1/12, mass of carbon atom is taken to be the relative atomic mass
unit, the mass of one mole of substance will

(1) decrease twice
(2) increase two fold
(3) remain unchanged

(4) be a function of the molecular mass of the substance
Ans [2]

In a multi-electron atom, which of the following orbitals described by the three quantum number will
will have the same energy in the absence of magnetic and elctric fields ?

(a n=1,1=0,m=0 (b) n=2,1=0,m=0

(c) n=2,1=1,m=1 (d n=31=2,m=0

(e) n=3,1=2,m=0

(1) (a)and (b) (2) (b)and(c) (3) (c)and(d) (4) (d)and (e)
Ans [4]

During the process of electrolytic refining of copper, some metals present as impurity settle as ‘anode
mud’. These are

(1) Snand Ag (2) PbandZn (3) Agand Au (4) Feand Ni
Ans [3]
Electrolyte KCl | KNO3 HCl | NaOAc | NaCl

1 A¥(S cm? mol!) | 149.9 145.0 | 426.2 91.0 126.5

Calculate D}, using appropriate molar conductances of the electrolytes listed above at infinite dilu-

tion in H,O at 25°C

() 517.2 (2) 5527 (3) 390.7 4) 2175
Ans [3]

Applying Kohlrausch’s law

A schematic plot of InKeq versus inverse of temperature for a reaction is shown below

6.0
g /
4
3=
2.0
15x10° 1 (K  20x10°
T
The reaction must be
(1) exothermic (2) endothermic
(3) one with negligible enthalpy change (4) highly spontaneous at ordinary temperature

Ans [1]

This is applied for Exothermic reaction




105.

Sol:

106.

Sol:

107.

Sol:

108.

Sol:

109.

Sol:

110.

Sol:

The disperse phase in colloidal iron (IIT) hydroxide and colloidal gold is positively and negatively charged,
respectivel. Which of the following statements is NOT correct?

(1) Magnesium chloride solution coagulates, the gold sol more readily than the iron (III) hydroxide sol.
(2) Sodium sulphate solution causes coagulation in both sols

(3) Mixing the sols has no effect

(4) Coagulation in both sols can be brought about by electrophoresis

Ans [3]
Based on lattice energy and other considerations which one of the following alkali metal chlorides is

expected to have the highest melting point ?
() LiCl (2) NaCl (3) KCl (4) RbCI

Ans [1]

Heating mixture of Cu,O and Cu,S will give
(1) Cu+S0, (2) Cu+8S0, (3) CuO +CuS (4) Cu,SO,

Ans [1]
2Cu,0 +Cu,S® 6Cu+SO,

The molecular shapes of SF ,, CF, and XeF, are

(1) the same with 2, 0 and 1 lone pairs of electrons

(2) the same with 1, 1 and 1 lone pair of electrons on the central atoms, respectively
(3) different with 0, 1 and 2 lone pairs of electrons on the central atom, respectively

(4) different with 1, 0 and 2 lone pairs of electrons on the central atom, respectively

Ans [4]
o F F F\;/ |
N \C< ; F|/C\}L
7~ ONF P7ONE {5

The number and type of bonds between two carbon atoms in calcium carbide are
(1) One sigma,onepi (2) One sigma,twopi (3) Two sigma,onepi (4) Two sigma, two pi
Ans [2]

aC=Co

The oxidation state of chromium in the final product formed by the reaction between Kl and acidified
potassium dichromate solution is

(1) +4 2) +6 3 +2 4 +3

Ans [4]
Acidic K, Cr, 0, acts as oxidision agent itself reduced from Cr(+6) to Cr(+3).




111. The number of hydrogen atom(s) attached to phosphorus atom in hypophosphorous acid is
(1) zero (2) two (3) one (4) three

Sol: Ans [2]

O
H—|I|’—O—H
!
112. What is the conjugate base of OH~ ?
1) 0O, (2) H,O 3 O 4 O*

Sol: Ans [4]
O* ; OH 3,313 O

113. The correct order of the thermal stability of hydrogen halides (H — X) is
(1) HI>HBr>HCI>HF (2) HF >HCI > HBr>HI
(3) HCI<HF>HBr<HI (4) HI>HCI<HF >HBr

Sol: Ans [2]

114. Heating an aqueous solution of aluminium chloride to dryness will give
(1) AICL (2) ALCI (3) ALO, (4) AI(OH)C,

Sol: Ans [3]

115. Calomel (Hg,Cl,) on reaction with ammonium hydroxide gives

(1) HgNH,CI (2) NH,-Hg-Hg-Cl (3) HgO (4) HgO
Sol: Ans [1]

116. In which of the following arrangeements the order is NOT according to the property indicated against

it ?
() AP*<Mg? <Na'<F : (2) B<C<N<O:
Increaing ionic size Increasing first ionization enthalpy
(3) I<Br<F<C(l: (4) Li<Na<K<Rb:
Increasing electron gain enthalpy Increasing metallic radius
(with negative sign)

Sol: Ans [2]

117. In silicon dioxide

(1) each silicon atom is surrounded by four oxygen atoms and each oxygen atom is bonded to two
silicon atoms

(2) each silicon atom is surrounded by two oxygen atoms and each oxygen atom is bonded to two

silicon atoms
(3) silicon atom is bonded to two oxygen atoms

(4) there are double bonds between silicon and oxygen atoms




Sol:

118.

Sol:

119.

Sol:

120.

Sol:

121.

Sol:

122.

Sol:

123.

Ans [1]
| |
O O
| |
—0-Si—0 -Si—
| |
O o

Of the following sets which one does NOT contain isoelectronic species ?

(1) POy, SO;, Cl, (2) CN-,N2, CI,
(3) SO;, CO7 , NO; (4 BO; , CO; , NO;
Ans [3]

0Odd atom S belongs to third period.

The lanthanide contration is responsible for the fact that

(1) Zr and Y have about the same radius (2) Zr and Nb have similar oxidation state
(3) Zr and Hf have about the same radius (4) Zr and Zn have the same oxidation state
Ans [3]

Zr and Hf have about the same radius

The IUPAC name of the coordination compound K ,[Fe(CN),] is

(1) Potassium hexacyanoferrate (II) (2) Potassium hexacyanoferrate (III)
(3) Potassium hexacyanoiron (II) (4) Tripotassium hexacyanoiron (II)
Ans [2]

Which of the following compounds shows optical isomerism ?

(1) [Cu(NH,),]*" 2) [ZnCL]> 3) [Cr(C,0), " () [Co(CN) I
Ans [3]
Which one of the following cyano complexes would exhibit the lowest value of paramagnetic behaviour?

(1) [Cr(CN) > (2) [Mn(CN) > (3) [Fe(CN) I (4) Co(CN)J*-
(At. Nos : Cr=24, Mn =25, Fe =26, Co =27)

Ans [4]

[Co(CN), " ; central metal atom Co has no unpaired electrons.

2-Methylbutane on reacting with bromine in the presence of sunlight gives mainly
(1) 1-bromo-2-methylbutane (2) 2-bromo-2-methylbutane
(3) 2-bromo-3-methylbutane (4) 1-bromo-3-methylbutane




Sol:

124.

Sol:

125.

Sol:

126.

Sol:

127.

Sol:

128.

Sol:

129.

Ans [2]

3 (|:H3

CH

|
H,C—CH—CH,—CH, ¥9® CH,—C—CH,—CH,

\
Br

A photon of hard gamma radiation knocks a proton out of > Mg nucleus to form

(1) the isotope of parent nucleus (2) the isobear of parent nucleus
(3) the nuclide *Na (4) the isobar of »Na
Ans [3]

Mg %% , Na + P

The best reagent to convert pent-3-en-2-ol into pent-3-en-2-one is

(1) Acidic permanganate (2) Acidic dichromate
(3) Chromic anhydride in glacial acetic acid (4) Pyridinium chloro-chromate
Ans [4]

Tertiary alkyl halides are practically inert to substitution by Sy, mechanism because of
(1) insolubility (2) instability (3) inductive effect (4) steric hindrace

Ans [4]

In both DNA and RNA, heterocylic base and phosphate ester linkages are at
(1) C¢ and C¢ respectively of the sugar molecule
(2) Cdgand C¢ respectively of the sugar molecule
(3) C¢ and C¢ respectively of the sugar molecule
(4) C¢ and C¢ respectively of the sugar molecule

Ans [3]

Reaction of one molecule of HBr with one molecule of 1, 3-butadiene at 40°C gives predominantly
(1) 3-bromobutene under kinetically controlled conditions

(2) 1-bromo-2-butene under thermodynamically controlled conditions

(3) 3-bromobutene under thermodynamically controlled conditions

(4) 1-bromo-2-butene under kinetically controlled conditions
Ans [2]

CH,=CH-CH=CH, %%%%%¥® BrCH,~CH=CH - CH,
Among the following acids which has the lowest pK _ value ?

(1) CH,COOH (2) HCOOH
(3) (CH,),CH - COOH 4) CH,CH,COOH




Sol:

130.

Sol:

131.

Sol:

132.

Sol:

133.

Sol:

134.

Sol:

135.

Ans [2]
O

H—C-OH is strongest among the given acids hence lowest pK _ value.
The decreasing order of nucleophilicity among the nucleophiles
() CH,C-O (b) CH,O
|(|)

0]
I

CN- d H.C S-0
© @ H, Q|

(1) (@), (b), (c), (d) 2) (@), (), (), @  (3) (b)(c),@),(d) ) (), (), (a), (d)
Ans [3]

Which one of the following methods is neither meant for the synthesis nor for separation of amines ?
(1) Hinsberg method (2) Hofmann method (3) Waurtz reaction (4) Curtius reaction
Ans [3]

Wutz reaction is used for synthesis of alkanes.

Which of the following is fully fluorinated polymer ?
(1) Neoprene (2) Teflon (3) Thiokol 4 PVC

Ans [2]

Of the five isomeric hexanes, the isomer which can give two monochlorinated compounds is

(1) n-hexane (2) 2, 3-dimethylbutane (3) 2, 2-dimethylbutane (4) 2-methylpentane
Ans [2]

CH, CH, CH, CH, CH, CH,

| |
CH,- C- C- CH, 9,9@® CICH,-Cl- C- CH, + CH,-C - C-CH,

| | |
H H H H Cl H

Alkyl halides react with dialkyl copper reagents to give
(1) alkenes (2) alkyl copper halides (3) alkanes (4) alkenyl halides

Ans [3]
2R- X+R¢Cu® 2R - Re¢+CuX,

Acid catalyzed hydration of alkenes except ethene leads to the formation of

(1) primary alcohol (2) secondary or tertiary alcohol

(3) mixture of primary and secondary alcohols ~ (4) mixture of secondary and tertiary alcohols




Sol:

136.

Sol:

137.

Sol:

138.

Sol:

139.

Sol:

140.

Sol:

141.

Sol:

Ans [2]

Except ethene, other alkenes on acid catalysed hydration form 2° or 3° alcohols, due to the formation of
more stable carbocation

Amongest the following the most basic compound is

(1) benzylamine (2) aniline (3) acetanilide (4) p-nitroaniline
Ans [1]

CHNH,
In benzyl amine the lone pair of electons is not involved in resonance with phenyl ring as in

all other cases.

Which types of isomerism is shown by 2, 3-dichlorobutane ?
(1) Diastereo (2) Optical (3) Geometric (4) Sturctural

Ans [2]

The given compound has 2 chiral centres and forms 3 stereoisomers d, | and meso.

The reaction

O
PN HRfc/o+ x©
X \Nu
is fastest when X is
(1) ¢ (2) NH, (3) OC,H; (4) OCOR

Ans [1]

—Cl being weakest base is a good leaving group.

Elimination of bromine from 2-bromobutane results in the formaiton of

(1) equimolar mixture of 1 and 2-butene (2) predominantly 2-butene
(3) prdominantly 1-butene (4) predominantly 2-butyne
Ans [2]

Saytzeff rule

Equimolar solutions in the same solvent have

(1) Same boiling point but different freezing point (2) Same freezing point but different boiling point
(3) Same boiling and same freezing points (4) Different boiling and different freezing points
Ans [3]

Factual, based on the fact that colligative properties depend upon the number of particles

Which of the following statements in relation to the hydrogen atom is correct ?

(1) 3sorbital is lower in energy than 3 p orbital

(2) 3p orbital is lower in energy than 3 d orbital

(3) 3sand 3p orbitals are of lower energy than 3 d orbital

(4) 3s, 3p and 3d orbitals all have the same energy

Ans [1]




142.

Sol:

143.

Sol:

144.

Sol:

145.

Sol:

146.

The structure of diborane (B,H,) contains

(1) four 2c-2e bonds and two 3c-2e bonds (2) two 2c-2e bonds and four 3c-2e bonds
(3) two 2c-2e bonds and two 3c¢-3e bonds (4) four 2c-2e bonds and four 3c-2e bonds
Ans [1]
" H
N\,
B . B\H
H n

Diborane has 4 two centre-two electron bonds and 2 three centre-two electron bonds.

The value of the ‘spin only’ magnetic moment for one of the following configurations is 2.84 BM. The
correct one is

(1) d* (in strong ligand field) (2) d* (in weak ligand field)
(3) @ (in weak as well as in strong fields) (4) & (in strong ligand field)
Ans [1]

According to CFT, splitting between t 2 and e, groups is large in strong field and fourth electron gets
paired with 3rd electron corresponding to 2 unpaired electrons.

. Largedifference

Which of the following factors may be regarded as the main cause of lanthanide contraction ?
(1) Poor shielding of one of 4f electron by another in the subshell

(2) Effective shielding of one of 4f electrons by another in the subshell

(3) Poorer shielding of 5d electrons by 4f electrons

(4) Greater shielding of 5d electron by 4f electrons

Ans [3]
f orbitals have poor schielding effect.
Reaction of cyclohexanone with dimethylamine in the presence of catalytic amount of an acid forms a

compound if water during the reaction is continuously removed. The compound formed is generally
known as

(1) a Schiff’s base (2) an enamine (3) animine (4) an amine
Ans [2]

p-cresol reacts with chloroform in alkaline medium to give the compound A which adds hydrogen
cyanide to form, the compound B. The latter on acidic hydrolysis gives chiral carboxylic acid. The
structure of the carboxylic acid is

3 3 3

CH, CH CH CH
CH(OH)COOH CHCOOH
1 2 4
. @ @ @CH(OH)COOH ® © @ QH‘;OOH
OH OH OH OH




Sol:

147.

Sol:

148.

Sol:

149.

Sol:

150.

Sol:

Ans [2]
H, H, H, H;
é ¥ Yy écm %95 élc(OH %9530 éé’i{m
OH ONa OH Y CN OH  >COOH

® Chiral carbon

An organic compound having molecular mass 60 is found to contain C = 20%, H = 6.67% heating it
gives NH, alongwith a solid residue. the solid residue give violet colour with alkaline copper sulphate
solution. The compound is

(1) CH,NCO (2) CH,CONH, (3) (NH,),CO (4) CH,CH,CONH,
Ans [3]

Ammonia satisfies all the aforesaid data and also the emperical formula is CH ,N,O

If the bond dissociation energies of XY, X, and Y, (all diatomic molecules) are in the ratio of 1 : 1: 0.5

and DH for the formation of XY is —200 kJ mole ~'. The bond dissociation energy of X, will be
(1) 100 kJ mol! (2) 200 kJ mol™! (3) 300 kJ mol! (4) 400 kJ mol!

Ans [2]
XY and X, have dissociation energies in the ratio 1 : 1 hence heat of formation of XY = dissociation
enregy of X, (with opp. sign).

: : 3
tl_ can be taken as the time taken for the concentration of a reactant to drop to 1 of its initial value. If

the rate constant for a first order reaction is K, the ti can be written as
(1) 0.10/K 2) 029/K 3) 0.69/K 4 0.75/K

Ans [2]

1
Kt , =2.303 IOgm

An amount of solid NH ,HS is placed in a flask already containing ammonia gas at a certain tempera-
ture and 0.50 atm. pressure. Ammonium hydrogen sulphide decoomposes to yield NH, and H,S gases
in the flask. When the decomposition reaction reaches equilibrium, the total pressure in the flask rises
to 0.84 atm. The equilibrium constant for NH ,HS decomposition at this temperature is

(1) 030 2) 0.18 3) 0.17 @) 0.11

Ans [4]

NH,HS(s) = NH,(g) + H,S(g)
At equilibirum 1-P 0.5+P P

Total pressure at equilibrium
0.5+P+P=0.84

or P=0.17
K, =(05+P)P=0.17x0.67=0.11

T HOR
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M ATHEMATICS

1. The differentia equation representing the family of curves y = 20(X+«/E) ,Where C > 0, is a

parameter, is of order and degree asfollows :

(1) order1,degree3 (2) order2,degree2 (3) order 1, degree2 (4) order 1, degreel
Ans. (1)
Sol.: The given equation is differentiated once and ¢ is diminated which gives y? + 4x2y'2 — 4xyy” = 4yy'2

Hence the order is 1 and degree is 3.

2 2

X
2. Areaof the greatest rectangle that can be inscribed in the ellipse pes +§ =lis
a
@ Jab )] 5 (3 2ab 4 ab
Ans. (3)
P ,bsi . " .
Sal.: (3c0sa,bsing) From the figure, it is clear that area of the rectangle = 4ab cos g Sn g
=2absn2q
Hence, maximum area = 2ab.
el .1 2 ,4 1_..u
3. In-(érpsnzw: F"'F F"‘"""ﬁ%c 1H&]Uds
1 1 1
() tanl %) Etanl €) > secl (4) > cosecl

Ans. (2)

2
r 0 r 1
Sol.: The general term T, =F8602§5—r:% . Put ﬁ:X and E=dX which gives the value of limit

lé(SeCZ @ dx = et
0 2

4.  If the cube root of unity are 1, w, w2 then roots of equation (x —1)3+ 8=0, are
D) -1, 1-2w,1-22 @) —1,1+2w,1+2W2
@) -1, -1+ 2w, —1—2w? 4 -1,-1,-1

Ans. (1)




Sol.: The given equationis(x —1)3+8=0
ax- 16 ax- 16
] 1 —_— :-1 —_— - -W
Th|3|mpI|e58 > p S 5 1-wW and w2

P x=-1,1-2wand1-2wW
5. If A2—A+1=0,thentheinverse of Ais

@ A-lI 2@ I-A (3 A+l 4 A
Ans. (2)
Sol.: Multiplying the given equation by A1, weget A— I+ A1=0b Al=1-A

6. Let R={(3, 3), (6, 6), (9, 9), (12, 12), (6, 12), (3, 9), (3, 12), (3, 6)} be a relation on the set
A={3,6,9 12}. Therdatonis

(1) anequivaence reation (2) reflexive and symmetric only
(3) reflexive and trangitive only (4) reflexive only
Ans. (3)

Sol.: Since (3, 3), (6, 6), (9, 9), (12, 12) arethe membersof RP Risreflexive.
Again, (a,b)T Rand(b,c)T RP (a,c)l R b Ristrangtive.

7. If in a frequency distribution, the mean and median are 21 and 22 respectively, then its mode is
approximately

(1) 255 (2 24.0 } 220 (4 205
Ans. (3)

mean + 2median  21+2° 22

=21.66022,
3

Sol.: mode =

8. Let P bethepoint (1, 0) and Q apoint on the locus y? = 8. The locus of mid point of PQ is
(1) x2+4y+2=0 (2 x2—-4y+2=0 () y?—4x+2=0 (4 y*+4+2=0
Ans. (3)

+2t2 a _0+4

1
Sol.: Let the point Q be (22, 4t) and mid point of PQ be (h, k) then h= d k

Eliminating t, we get y? — 4x + 2=0.
9. If Cisthemid point of AB and P is any point outside AB, then
() PA+PB+2PC=0(2 PA+PB+PC=0 (3 PA+PB=2PC (4 PA+PB=PC

Ans. (3)

— PA + PB
Sol.: The position vector of mid point of AB is PC = PA+PB




10. ABCisatriangle. Forces P, Q, R acting dong IA, IB and 1C respectively are in equilibrium, where |
istheincentre of DABC. Then P: Q : Ris

A B __C
(1) cos?cosa.cosE (20 cosA:cosB:cosC
(3 snA:snB:snC 4 sn2:sinBisin&
: : 5 SN sin
Ans. (1)

A
Sal.: }45\ PBIC=p- gB CS PAIB =p- EEA B? PAIC=p- gé‘eA o

P _ Q _ R

Applying Lami’stheorem, weget, §nB*C  gnAtC 4 AtB
2 2 2

P _ Q _ C

b AT B _C
COS— COS— COS—
2 2 2

aPo = 9J0)
11. Inatriangle PQR, DR—%- If ta”g?g and tmgza aretheroots of ax? + bx + c=0,a! 0 then

) b=c @ b=a+c 3 a=b+c 4 c=a+hb
Ans. (4)
Q__ b Q_C &P +Qo_
: tan—+ta1 — tan—t === tan ==1
Sal.: 2 2 a and 2 > e ; gvesa+b=c.

12. If the coefficient of rth, (r + 1)th and (r + 1)th and (r + 2)th termsin the binomia expansion of (1 +
y)Marein A.P., then mand r satisfy the equation

(1) mP-mér+1)+42-2=0 (2 mMP-m4r—-1)+42+2=0
(3 mP-m4r-1)+42-2=0 4 mP—mér+1)+42+2=0
Ans. (1)
Sol.: Since "C_,,"C.,"C,,, aeinAP.Pp 2"C ="C_,+"C,,

which gives m?- m(4r +1) +4r®- 2=0




13.

Ans.

Sol .

14.

Ans.

Sol.:

15.

Ans.

Sol.:

16.

Ans.

2
Letf: (-1, 1) ® B, be afunction defined by f(X) =tan'11 ))((2, then f is both one-one and onto

when B isinterval

N o
N o
&. . o:
Q- O

°0 8

g3 e

(2)

2X
Since tan‘ll > |sanmcrewngfunctlonsotherangeBwnIbeg ggg.

11 11
é el al € &l &
.. 7 = 2 4+ 9= V7 ] 7 : P - .-
If the coefficient of X’ in gax 8bx&} equals the coefficient of X~ in gax be% ,thena and
b satisfy the relation

@K ~=1 2 ab=1 @ a-b=1 4 a+b=1

olo

(1)

Ll -
The coefficient of x’ in the expansion of eax ol = = 11C; ab b and coefficient of x7 in the

11
e el a

expansion of @aX - 8F% =11C, a° b®. On equating, we get a/b = 1.
e X

If w=—2 and || = 1, then zlieson
Z‘ gl

(1) agraghtline (2 aparabola (3) andlipse (4) acircde
(1)

—=1pb |z|=

z- Ig‘ which is bisector of the line joining origin and the point

1+a’x  (1+b*)x (1+c?)x

Ifa2+b2+c2=—2and f(X)=|1+a)x 1+b°x (1+c*)X, then f(x) isapolynomial of degree
(1+a’)x (1+b*)x 1+c°x

@ 3 @ 2 B 1 4 0

)




Sol.:

17.

1+a’x  (1+b*)x (@L+c*)X

f()=|@+a’)x 1+b’x (@+c*)X,ApplyingC, ® C, + C,+ Cy, We get
(1+a’)x (1+b%)x 1+c’x

1 x+b’°x x+c°X

1 1+b°x x+c*x=(1- x)°

1 x+b°x 1+c¢°x

If z; and z, are two non-zero complex numbers such thet [z, + z,| = [z;] + [z,|, thenarg z; —arg z, is
equal to

@ o @ 3 ® 2 @ -»

Ans. (1)

Sol.:

18.

Giventhat [z, + z,| = |z;| + |z,| whichispossiblewhen Argz, =Argz, P Argz, —Argz, =0.
The value of a for which the sum of the squares of the roots of the equation

x? —(a—2)x—a—1=0assumetheleast valueis

@ 3 @ 2 B 1 4 0
Ans. (3)
Sol.: Let a and b be roots of equation, then a2 + b2 = (a + b)2 — 2ab = (a—1)2 + 5which givesa = 1.
19. If theroots of the equation x2 — bx + ¢ = 0 be two consecutive integers, then b2 — 4c equas
@ 2 @ 1 @ -2 4 3
Ans. (2)
Sol.: Thedifferenceof roots=1 b b?2—4c=1

20.

The system of equations
ax+y+z=a-1
X+ay+z=a-1
Xx+y+az=a-1

has no solution, if a is

(1 not-2 @2 1 3 -2 (4) ether—2o0rl
Ans. (3)
a 1 1
Sol.: The vaue of the coefficient determinentD=|1 a 1|=0 whichgives(a —1)?[a +2] =0. So,
1 1 a

a =1ora =-2but for a = 1 there are infinite number of solutions of the given system.




21.

Ans.

Sol .

22.

Ans.

Sol .

23.

Ans.

Sol .

24.

Ans.

Sol .

6
Thevaueof *°C, +8 *'C, is
r=1

() *C, @ *c, @ *c, (@ *C
(2

6
“c,+a *® "C, =50C, + 55C, + 54C, + 53C, + 52C, + 51C, + 50C,,

r=1

- 5OC3 + 50C4 + 5lc3 + 52C3 + 5303 + 54C3 + 5503 - 56c4_

9 0 . N

If Azg 13 and | :% (1)3 then which one of the following holds for dl n 3 1, by the principle
a a

of mathematical induction

() A"=nA+(n-1l (2) A"=2VIA+ (n-1)I
3 A'=nA-(n-1)I 4 A'=2-1A—(n-1)I
(3)
0
A=1+ 1 0 The two matrices on the right commute, hence by the Binomial theorem
. 00 00
A =l+n 1 | because powers higher than or equal to 2 of the matrix |, | areO.
If the letters of word SACHIN are arranged in al possible ways and these words are written out as
in dictionary, then the word SACHIN appears at serid number
(1) 603 (2 602 (3 601 (4 600
3
The aphabatica order of lettersis A, C, H, I, N, S. The number of words which begin with any of

thefive letters A, C, H, |, N are 120 x 5 = 600. The next word will be SACHIN so its rank. is 601.

¥ é‘ ¥
If x=g a", y=ab", z=§ c" wherea, b,caeinA.P.and ja| <1, p|< 1, [c| < 1then X, y, z

n=0 n=0 n=0
arein
(1) Arithmetic — Geometric Progression (2 HP
3 GP 4 AP
(2)

3 3 $ 1 1 1
= n =qb", z= n X=——, y=——and z=—
x=g a', y=a z=qc b 1-ay1-b 1o

n=0 n=0 n=0
Sincea, b, carein A.P.x,y,zaeinA.P.




3

3
@47 a2
25. If x isso small that x3 and higher powers of x may be neglected, then - 2 o may be
(L- )2
approximated as
3 2 X 3 2 3 2 3 2
- =X —- =X 1- —x 3X+=x
@ 8 ) > 8 ©) 8 (4) 8
Ans. (1)
Sol.: Upto terms of order x2
3 .3
(1+x)2—a?[+_x9 3 3 3.0 1 g 3
g g - §+—x+ xz-l-—x-—x2,°,§+—x+—x2u=-—x2
1 2 4 2 g 8
@- x)?
26. If costx- cos‘l%za,then 4x2 — 4xy cosa + Y2 isequd to
(1) 4dn%a (2) —4sin?a (3) 2dn2a 4 4

Ans. (1)

Y

Sol.: Giventhat cos*x- cos a, b cos(cosx —cos1y/2) = cosa

X
p 1w fl- y?/a=cosa b 42+y2 -4y cosa =4sin’a

27. If in aDABC, the dtitudes from the vertices A, B, C on opposite sides are in H.P., then sin A, sin B,

snCarein
(1) Arithmetic — Geometric Progression (2 HP
3 GP 4 AP
Ans. (4)
2D 2D 2D
Sol.: The dtitudes of the triangle are PR aegivenin H.P.

P d9nA,sSnB,snCaeinA.P.

28. Inatriangle ABC, let BC :g. If r istheinradius and R is the circumradius of the triangle ABC,
then 2(r + R) equds
(1) a+tb+c @ c+a 3 b+c 4 a+b

Ans. (4)

Sol.: For aright angled triangleR=c/2 and " = P 2(r+R=(a+b)

at+b+c




29. A function is matched below against an interva where it is supposed to be increasing. Which of the
following pairsisincorrectly matched?

L
® $¥3 @ (-¥.-4 @ ¥¥) @ [2¥)

Ans. (1)

1
Sol.: Giventhat f(x) =3x2—2x+1 b f&x)=6x- 230 P x3§

o . 1- cos(ax’ +bx + c)
30. Leta and b bethedistinct roots of ax? + bx + ¢ =0, then LIM

o (x- a) isequa to

® @b @ @by @ @b @ o
Ans. (3)

1- cosa(x- a)(x-b) g 2 _ 1-cosx _ 1
= —(a- b)” because lim———==.
2 ®o ¥ 2

2
sol . Limi SX@X X+ Q) iy .
" x®a (X- a) x® a (X- a)

31. Thenormal to the curve x = a (cosq + qang), y = a (Sng + qcosq) at any point ‘q’ is such that

& 0]
(1) it passesthrough ga% - aE (2 itisat acongant distance from the origin
(3) it passesthrough the origin (4) it makesangle g +Q with the x-axis

Ans. (2)

Sal.: The equation of normal to the curve a any point is y Sn q + x cos q = a which is at a constant
distance from origin.

32. Letf bedifferentiablefor al x. If f(1) =—2and f €x) 3 2for x1 [1, 6], then

1 f(6)<5 2 f(6)=5 (3 f(6)3 8 4 f(6)<8
Ans. (3)
Sol.: Applying Lagrange's mean value theorem, %= f¢c) " cl (1,6)

fO+2: 51 te)28
5




33.

Ans.

Sol.:

34.

Ans.

Sol .

35.

Ans.

Sol .

36.

Ans.

Sol .

If f is a red-valued differentiable function satisfying [f(x) — f(y)| £ (x — y)4, x,y 1 Rand f(0) = 0,
then f(1) equals

@ 2 @ 1 @ -1 4 O

(4)

[FX) —f(y)| £ (x—y)?, x,y1 R takingthelimitasx® y, weget |f{X)|[E0 P fgx)=0b f(x)
isacongtant function b f(1) =0

1
Suppose f(x) is differentiable at x = 1 and Ihggﬁ f(1+h) =5, then f 1) equas

D 5 @ 6 @ 3 4 4

(1)
. f@a+n- f@@ 1 . fQ@

Since |Imu existsand lim= f(1+ h) exigts, it follows that |Im£ exists
h® 0 h h®o h h®e0o h

Hence, f(1) =0and f &) =lim f(1+hh)- F@ _ iy f@+h) -5

he® 0 h
i 1 i’
. (og—x-)z, dx isequal to
11+ (log )"
xe" X log x X
+C —+ — =" +C +C
D 75 @ (log x)* +1 () (log x)* +1 @ e+
2
. .2 ® 4 o 9
_ J (logx-1)u _ _ (€ - ~dt
Letl= iy ———=y dx. Putl X—t,thenl—@ 2 2 -
|1+(Iogx)2g = 3(1“) (1+t2) o
t
— L+C:;+
1+t° 1+ (log x)?
A spherical ball 10 cm in radiusis coated with alayer of ice of uniform thickness that melts at a rate

of 50 cm3/min. When the thickness of ice is 5 cm, then the rate at which the thickness of ice
decreases, is

1 . 5 . 5 . 1 .
——cm/min. — cm/min. ——cm/min. — cm/min.
@ 5 @ & ® 3 @ 1

(4)

4 dv dr dr da_ 1
V=_pd b Z=4pr’— p 50=4p(225)— —=——cm/m
Let 3pr p p dtp p( )dtp & 18p




37.

Ans.

Sol.:

38.

Ans.

Sol .

39.

Ans.

Sol.:

40.

Ans.

Sol.:

Let f(x) be a non-negative continuous function such that the area bounded by the curve y = f(x), x-

. o) (o}
axis and the ordinates x=2 and x=b>P is a%S'nb+BCOSb+~/§b+- Then f8€£+ is
4 4 "% 4 P &2

p o] p 0 aPp 0 aPp 0
W g7V @ gtz @ gV L @ gVl

(2)
b D dA
Lat A= (‘)f(x)dx=bsinb+zcosb+\/§b, Hence %= f (b) =sinb + bcosb - %sinbh/i
p/4
faa_n':_': Pi
&2p 4
16 f(x) 3
: ifferent i i =6, F€2) =2 Then lim Q——0t equals
Letf:R® Rbeadifferentiable function having f(2) = 6, €185 w2 0575
1 12 (2 18 @ 24 4 36
@)
f00 p43

4
T 3 _ - _
dt—le@grngx)4[f(x)] =—"216=18

' ital’ lim ¢
By L'Hospita’srule 'IM 9x-2

The area enclosed between the curvey = log, (x + €) and the coordinate axesis

® 3 @ 4 @ 1 @ 2
(3)
Y Required area = Area of the sector OAB =
B
S X 0 e .
O On(x+e dx=gnudu=fu Inu -u =1

-e A
/ l-e 1

The parabolas y? = 4x and x? = 4y divide the square region bounded by the linesx = 4, y = 4 and the

coordinate axes. If S;, S,, S; are respectively the areas of these parts numbered from top to bottom;

thenS,:S,:S;is

@ 2:1:2 @2 1:1:1 3 1:2:1 4 1:2:3
@)
(44)
S, S 64 W 64 128 _ 64
S :O—\ dx=— :O—‘ = =16- S -8 =16- —=—""
5, > o4 12° 3 04Oly 12" > 3735 2 12




41.

Ans.

Sol .

42.

Ans.

Sol.:

43.

Ans.

Sol.:

44,

AnNs.

Sol .

If |1=lc‘gX2 dx, |2=l‘ < dx, |3:2‘ “ dx, and |4=2‘)2X3dxthen
0 0 1 1
@ 13=1, @ 13>, @ 1> @ 1,>1,
(4)
¢ 5 o if 0<x <1 Hencel; > I,.
The line pardld to the x-axis and passing through the intersection of the linesax + 2oy + 3b = 0 and

bx —2ay — 3a =0, where(a,b) * (0,0)is

3 2
(1) abovethe x-axis at a distance of > fromit (2) above the x-axis at a distance of 3 fromit

3 2
(3) below the x-axis at a distance of 2 fromit (4) below the x-axis at a distance of 3 fromit

(3)

The equation of the required line can be written as ax + 2oy + b+ | (bx — 2ay — 3) = 0. The
coefficient of x must be zero which implies | equals —a/b. Subgtituting this value the equation of the
lineisy =-3/2.

If x%:y(log y- log x +1), then the solution of the equation is
&6 a6 a5 &6
loga=—-=cx logc—==c loge— == xloge=-=¢C
(1) logg - @ logg ==cy @ Yiogg =0y @) xlogg =cy
(1)

5
The given equation can be written as %Z%?n%aﬂ. Subdtituting U =% gives the differential

_ du .
equation X = ulnu whose solutionisIn u = cx.

If avertex of atriangle is (1, 1) and the mid points of two sides through the vertex are (-1, 2) and
(3, 2), then the centriod of the triangle is

() 836 () 83’35 () 8 36 () 83’35
1
The coordinates of the other two vertices are obtained using section formula and are (-3, 3) and

(5, 3). Hence the centroids has coordinates (1, 7/3).




45,

Ans.

Sol.:

46.

Ans.

Sol .

47.

Ans.

Sol.

48.

Ans.

Sol.:

If the circles X2 + y? + 2ax+ cy + a=0and x2 + y2 — 3ax + dy — 1 = O intersect in two distinct
points P and Q then the line 5x + by — a = 0 passes through P and Q for

(D) infinitely many vaues of a (2 exactly two valuesof a
(3) exactly onevalue of a (4 novaueof a
(4)

The equatin of the common chord is5ax + (¢ —d)y + a + 1 = 0. This should be the same as 5x + by
5 - d_a+l

—a = 0. Hence §=CT:% which gives the quadratic a2 + a + 1 = 0 which has no redl

roots.

X 1
If non-zero numbers a, b, ¢ arein H.P., then the straight line a +% + c =0 always passes through a

fixed point. That point is

ai 16
o @1-2 @ ¢ 23 G 12 @ (-L-2
(1)
1 1

2 X 1
2 +E - E:O' Comparing this with the equation 3 +%+ c =0 the required point is (1, —2)

If a circle passes through the point (a, b) and cuts the circle x2 + y2 = p? orthogonally, then the
equation of the locus of its centreis

(1) x2+y?—2ax—3by+(a?—b? p?)=0 (2 2ax+2by—(a?+b%+p?)=0

(3 x2+y?’—-3ax—4dby+@+hb?-p?)=0 (4 2ax+2by—(a®-b?+p?)=0

(2

L et the centre be (h, k) and suppose the equation of the circle is x2 + y2 — 2hx — 2ky + ¢ = 0. The
orthogondlity condition gives ¢ = p2. Substituting this value of ¢ and putting x = a, y = bin the equation
of the circle gives the locus 2ax + 2oy — (a2 + b2 + p2) = 0.

An dlipse has OB as semi minor axis, F and F ¢Cits focii and the angle FBF Cis a right angle. Then
the eccentricity of the elipseis

@ @

4
()

N |-

©) @

@l
NS

0. b)

(-ae 0)f (ae, 0 By Pythagoras theorem 2(b? + a2e?) = 4a2e?. Hence b2 / a2 = €2. For an

dlipse b2/a2 = 1 — €2 which gives e=1/+/2 .




49.

Ans.

Sol .

50.

Ans.

Sol.:

5l

Ans.

Sol .

52.

Ans.

Sol.:

53.

AnNs.

Sol .

A circle touches the x-axis and aso touches the circle with centre at (0, 3) and radius 2. The locus
of the centre of the circleis

(1) ahyperbola (2 aparabola (3) andlipse (4 acircle

2

A circle which touches the x axis has equation x? + y? + 2gx + fy + g? = 0. This touches the given
circeif g +f2+ 6 +9= (f + 2)2. Hence the locus is parabola.

The angle between thelines2x =3y =—zand 6x = -y = —4zis

@ 4 @ 30 @ @ 4 o

(4)

|8

&l 16

1 o] ]
The direction ratios of the two lines are '3 15 and Se' 1- 25 The dot product of these two

N

vectors is zero. Hence the angle is 90°.

x+1:y— 1:2— 2

If the angle g between the line and the plane 2x- y+ I z+4=0 is such

1 2 2
. 1 .
that sin ng thevalueof | is
3 - 5 -
) 2 @ 3 €) 3 4 5
(3)

Thedirectinratio of thelineis e=(1, 2,2). Thedirection ratio of the normd to the planeis (2, -1 \/l_)

5
= +] s i 2l =5+ . | ==
nxe=3,/5+1 sinqg gives 24 =[5+ .So 3

The locus of a point P(a, b) moving under the condition that the line y = ax + b is a tangent to the

2 2
hyperbola % ; % =1is
(1) aparabola (2 ahyperbola 3 andlipse (4) acirde
(2
Condition for tangency gives b? = a2 a? — b2. Hence the locus is the hyperbola.

The distance between theliner =2 —2) + 3k + | (i—j + 4k) and the planer.(i + § + k) =5is

3 10 10 10
0 @ 3 ® 3 @ 37
4)
The distance can be obtained by taking any point on the line and any point on the plane and projecting

the vector joining these two points aong the unit norma to the plane. A point on thelineisd — 2 +

| . . i+5] +k 10
3k and the point on the plane isj. The unit normd is 33 . Therequired distance is 33




54. For any vector a, thevalue of (ax i)2 + (axj)? + (ax k)2 isequa to
(1) 282 (2 4 (3 3 4 &

Ans. (1)

Sol.: Use |a” i P =|af - (ax)? etc. gives 2jal°.

55. If the plane 2ax — 3ay + 4az + 6 = 0 passes through the midpoint of the line joining the centres of
the spheres x? + y? + 72 + 6x — 8y — 2z = 13 and x? + y? + 72 — 10x + 4y — 2z = 8 then a equals
® -2 @ 2 @ -1 @ 1

Ans. (1)

Sol.: The centres of the two spheres are (=3, 4, 1) and (5, —2, 1) whose mid point is (1, 1, 1). Thislieson
the plane. We get a = 2.

56. Leta,band c be distinct non-negative numbers. If the vectors ai + aj + ¢k, i + k and ci + ¢j + bk
liein aplane, then c is

(1) equal to zero (20 theHarmonic Mean of aand b
(3) the Geometric Mean aand b (4) theArithmetic Meanof aand b
Ans. (3)
a a ¢
Sol.: The scaar triple product of the three vectors must be zero whichgives(1 0 1=0
ccb
implying ab = ¢?

57. If a,b, ¢ are non-coplanar vectorsand | isarea number then @ (a+b)| *bl cy=[ab+cb] for

(1) exactly three values of | (2) exactly two vaues of |
(3) exactly onevaue of | (4 novaueof |
Ans. (4)

Sol.: g (@a+b)l *blcy=1*abc], [a b+c b]=-[abc]. Hence the equation has no solution for | .

58. Leta=i—-k,b=xi+j+(1-x}k andc=yi+x +(1+x—-y)k. Then|[a, b, c] dependson
(1) bothxandy (2) neither x nory (3 onlyy (4) onlyx
Ans. (4)

10 -1
Sol.: [abc]=|x 1 1-x [=1+2X
y X 1+x-y




59.

Ans.

Sol .

60.

Ans.

Sol.:

61.

Ans.

Sol .

62.

Ans.

Sol.:

63.

Ans.

Sol.:

Three houses are available in a locality. Three persons apply for the houses. Each applies for one
house without consulting others. The probability that all the three apply for the same house is
8 2 1

® 5 @ e 3 @ 5
(4

Number of points in the sample space is 27 and the number of points favourable to the event is 3.

|~

1
Hence, the required probability is 3

A random variable X has Poisson distribution with mean 2. Then P(X > 1.5) equals

3 3 2
@ 13 @ > e Z @ o
6y

P(X>15)=1- P(X =0)- P(X=1) = 1- e—:’;

Let A and B be two events such that P(AE B)=%, P(AC B):% and P(K)=%, whree A stands

for component of event A. Then events Aand B are

(1) independent but not equaly likely (2 mutudly exclusive and independent
(3) equdly likey and mutudly exclusve (4) equdly likely but not independent
(1)

P(A) =%, P(AE B) =—2, P(AC B) =% p P(B) =% .So, P(AG B =P(A)P(B).

A lizard, at initid distance of 21 cm behind an insect, moves from rest with an acceleration of

2 cm/s? and pursues the insect which is crawling uniformly along a straight line at a speed of

20 cm/s. Then the lizard catch the insect after

1 21s 2 24s 3 20s @ 1s

1)
Sr)}xqp‘

21

¢ t? =21+20t givest=21s.

t

The resultant R of two forces acting on a particle is at right angles to one of them and its magnitude
is one third of the other force. Theratio of larger force to smaller oneis

1 3:2 2 3:22 B} 2:1 @ 3.2
(2

3x_ 3
m 2= X2+ y? VAR
; By Pythagoras theorem, 9x< = x“ + y<. So, y 8




64.

Ans.

Sol .

65.

Ans.

Sol.

66.

Ans.

Sol.:

Two points A and B move from rest along a straight line with congtant acceleration f and f ¢respectively.
If Atakes m sec. more than B and describes ‘n’ units more than B in acquiring the same speed then

(€N %(f+ff9m:ffﬂ2 @ (f¢—f)n:%ff¢nz
(3 (f- fgnr’ = ff@ @ (f +f9m? = ffh
(2)

1
Area of triangle OAD — Area of triangle OCB = n gives N =§ e

f(m+T)=fT b (f¢ )T =fm. Using the first equation, we get,

O"TB m A
on(fe- f)= ffen?

Aand B aretwo like parald forces. A couple of moment H liesin the plane of A and B and is contained
with the. The resultant of A and B after combining is displaced through a distance

H H 2H H
D 2(a+B) @ A8 ©® A B @ A+B
(4)
When the forces A and B are acting on the plane, the distance of resultant from the force A is equal

dB
to mwhere d is the distance between the points of action of the forces A and B. When the

couple of moment H is also acting on the plane, then distance of the resultant force from the force

_ dB H H

"A+B A+B- Thus the position of resultant is shifted by A+B"
The sum of the series: 1+ 1 + 1 + 1 +... adinf.is

42! 164! 64.4
, &l , &l , el L
N 2Je ) 2Je ©) Jo 4 N
(2
i n=0,2,4

Generd term = I 14,

X

e’ +e
2

X

5 X=
neven nl




67.

Ans.

Sol.:

68.

Ans.

Sol.:

69.

AnNs.

Sol .

70.

Ans.

Sol .

71.

Ans.

Sol.:

IOg an IOg ELl IOg an+2
If a;, a,, as, ...., @, arein G.P,, then the determinant D =|log a,,, loga,, loga,.| isequd to

loga,, loga,, loga,.,
A 4 @ 2 B 1 @ 0

(4)
loga,loga,,loga.,, aeinA.P.

If both the roots of the quadratic equation x2 — 2kx + k2 + k —5 = 0 are less than 5, then k liesin
the interval

O .9 @ [459] 3 G 4 (6¥)

1)

Discreminent equals 4(k —5) 3 0 bk £ 5. The quadratic equation a x = 5 must be +ve and
sum of the roots must be less than 10. These conditions implie k2 — 9k + 20> 0. So, k < 4.

If the equation a,x"+ a,_ X"~ 1+ ..+ a;x=0a,1 0,n3 2 hasapostiveroot x = a, then the
equation na X" + (n —La, X2 + ... + a; = 0 hasapositive root, which is

(1) greater than or equa to a (2 equatoa
(3) greater than a (4 smadlerthana
(4)

The expression na x" ! + (n — D)a,_;x"2 + ... + a, isthe derivative of a,x"+ a,_x" "1+ ... +
a;X. So, by Roll€’ s theorem, the derivative is O at some point between 0 and a.

A real vaued function f(x) satisfies the functiona equation f(x — y) = f(X)f(y) — f(a — x)f(a + vy),
where a isagiven constant and f(0) = 1, f(2a — x) isequa to

D f@+fla-x @ f(=x) @ - 4 f(x)

(3)

Put y = 0 in the given functiond equation to get f (a) = 0. Next put x = 0 to get f(-y) = f(y). Next,
put x =y = ato get f(2a) = —1. Findly, put x = 2a and replace y by x to get f(2a — x) = —f(X).

Theplanex + 2y — z = 4 cuts the sphere x2 + y2 + 22 — x + z— 2 = 0 in acircle of radius

1) 2 @ 2 @ 3 @ 1
(4)
———

q
N
"
A,

1

o
N
"

N o
1

ol ©
"
|_\




72. |If the pair of lines ax? + 2(a + b)xy + by? = 0 lie along diameters of a circle and divide the circdle
into four sectors such that the area of one of the sectorsis thrice the area of another sector then

(1) 3a2+10ab+3%2=0 (2) 3a2+2ab+3p2=0
(3) 3a%2-10ab+3b2=0 (4 3a2-2ab+3p2=0
Ans. (2)
Sal.: From the diagram it is clear that q equals 45°,

1/2

oJi - ap _2§a+b) - ab

tanq= = gives 3a% + 2ab+3b*=0
a

p 2

 cos? X _
73. Thevalue of omdx,a>0, is
-p

@ 2 @ 2 @ ap @ 3
Ans. (4)
P cos’ X _ Pcos’(p- p- X) P cos? X P

. 21 _b
Sol . 01+ax dx 0] Trar P~ ngIVES ode—EGZOSZXdX—E_
-p

-p -p -p

74. A particleis projected from a point O with velocity u at an angle of 60° with the horizonta. When it
ismoving in adirection at right anglesto its direction at O, its velocity then is given by

2u u u u
o 3 @ 7 ® 3 @ 3
Ans. (2)
Sol.. v=u+gt v>u=0 giveﬁtzm.Thisimplieslvl=M
V3g V3

75. Let Xy, X, ..., X, be n observations such that & x> =400 and & % =80. Then a possible value of n

among the following is

Q) 9 2 12 3 15 @) 18
Ans. (4)

3 o o\
Sol.: By Cauchy-Schwarz inequality, (@ % £~/r7(a Xi2)2 wegetn 3 16.

TG EOMR
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