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SET
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NEET

with exclusive and brain storming MCQs

1.

Practicing these MCQs help to strengthen your concepts and give you extra edge in your NEET preparation

The density of a material in CGS system of units
is 4 g cm™3. In a system of units in which unit of
length is 10 cm and unit of mass is 100 g, the value
of density of material will be
(@) 04  (b) 40 (c) 400 (d) 0.04
A tuning fork vibrating with a sonometer having
20 cm wire produces 5 beats per second. The beat
frequency does not change when the length of the
wire is changed to 21 cm. The frequency of the
tuning fork (in Hz) is
(a) 200 (b) 210
A uniform sphere of
mass M and radius R
exerts a force F on a
small mass m situated
at a distance of 2R
from the centre O of
the sphere. A spherical
portion of diameter R
is cut from the sphere as shown in figure. The force
of attraction between the remaining part of the
sphere and the mass m will be

F 4F

(a) 3 (c) 3

(c) 205 (d) 215

2F 7F
(b) T (d) ?

A circular disc X of radius R is made from an iron
plate of thickness ¢, and another disc Y of radius 4R
is made from an iron plate of thickness t/4. Then the
relation between the moment of inertia Iy and Iy is
(a) Iy=321Ix (b) Iy=161Iy

(c) Iy=1Ix (d) Iy=641y

A projectile has initially the same horizontal velocity
as it would acquire if it had moved from rest with
uniform acceleration of 3 m s™ for 0.5 minute. If
the maximum height reached by it is 80 m, then the
angle of projection is (Take g = 10 m s7%)

(a) tan”'(3) (b) tan'l(g]

(c) tan’l(i] (d) Sin_l(i)
9 9

A metal ball of radius 10 m and density
10" kg m™ falls freely under gravity through a
distance h and enters a tank of water. It is found that
after entering the water, the velocity of ball does not
change. What is the value of h?
[n for water = 10~ Pa, g=10m s2and

3 -3
Pywater = 107 kg m™]
(@) 10m (b) 15m

(c) 18 m (d) 20 m
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7.

10.

12.

o

The pressure of a gas in a 100 mL container is
200 kPa and the average translational kinetic energy
of each gas particle is 6.0 x 107! J. Find the number
of moles of gas in the container.

(Avogadro’s number = 6 x 10%* mol™)
(a) 83 (b) 83x 107
(c) 83x107° (d) 83x 107

Water from a tap emerges vertically downwards
with an initial speed of 1.0 m s™". The cross-sectional
area of the tap is 10~ m?. Assume that the pressure
is constant throughout the stream of water and
the flow is steady and streamline, then the cross-
sectional area of the stream, 0.15 m below the tap
will be

(@ 2x10°m’ (b) 3x107° m’

() 4x107°m? (d) 5% 107 m?

Two masses m; = 1 kg and

m, = 2 kg are connected by
a light inextensible string 0
and suspended by means of

a weightless pulley as shown
in the figure. Assuming that

both the masses start from [m ]

rest, the distance travelled

by the centre of mass in 2 s (=]
is (Take g= 10 m s'z)

20
(a)

—m

9
A given mass of gas is compressed isothermally
until its pressure is doubled. It is then allowed to
expand adiabatically until its original volume is
restored and its pressure is then found to be 0.75 of
its initial pressure. The ratio of the specific heats of
the gas is approximately
(a) 120 (b) 141

®Fm ©3m @ im

(c) 1.67  (d) 1.83

. A particle starts from rest and travels a distance s with

uniform acceleration, then it travels a distance 2 s with
uniform speed. Finally it travels a distance 3 s with
uniform retardation and comes to rest. If the complete
motion of the particle is a straight line then the ratio of
its average velocity to maximum velocity is

(@ 6/7 (b)4/5 (c) 3/5 (d) 2/5

A rigid bar of mass 15 kg is supported symmetrically
by three wires each 2.0 m long. Those at each end
are of copper and the wire in the middle is of iron.

< . N N DmPP" s
What is the ratio of their diameters if each
wire has the same tension ? iron
Given: Yoo =1.1x 10" Paand Yy, = 19x 10" Pa.
(a) 1.2 (b) 1.3 (c) 1.5 (d) 255

PHYSICS FOR YOU | JUNE 20
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A gaseous mixture consists of 16 g of helium and
16 g of oxygen. The ratio Cp /Cy, of the mixture is
(@) 14  (b) 154 (c) 1.59 (d) 1.62

. The potential energy of a 1 kg particle free to move

along the x-axis is given by
x*
Vix)=| —=—
(x) [ . 2 J
The total mechanical energy of the particle is 2 J.
Then, the maximum speed (in m sis

(b) % @z @ %

(a) 2

. The moment of inertia of a uniform disc about an

axis passing through its centre and perpendicular
to its plane is 1 kg m?. It is rotating with an angular
velocity 100 rad s™'. Another identical disc is gently
placed on it so that their centres coincide. Now these
two discs together continue to rotate about the same
axis. Then the loss in kinetic energy in k] is

(a) 25 (b) 3.0 (c) 35 (d) 4.0

SOLUTIONS

1.

(b): Dimensional formula of density,

p=[M'L73T
CGS system Given system

M=1g M,=100g

Li=1cm L,=10cm

T)=1s T, = not given = ¢ (say)
n =4 ny=2?

Alsoa=1,b=-3,c=0
a b 3
Ml Ll Tl
As, my=n | — e —
M, J\L, ) \T,
1g K Icm E 1s 1
=4 —— — | =4x—x1000
100g | |10 cm ts 100

= 40 units
L, 21
(0):As M=2=22 ()
n, L 20
If n is frequency of tuning fork, then
n-n=5 . (id)
n-ny=5 ...(iii)
Adding eq. (ii) and (iii), we get n) - n, = 10
ny =10+ n,
1n, 21 (rom (i))
n, 20
=a£+1=i+l n, =200
n

From (iii) n = 5 + ny = 5 + 200 = 205 Hz.
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3.

o

(d): Gravitational force of attraction on mass m at P
due to solid sphere is

GMm GMm GMm =4F ()

=——=—7> or

(2R 4R? R
Mass of the spherical portion removed from sphere
M _a (R )’ M

2

M=

3

2

8

Gravitational force of attraction on mass m at Pif mass
of the spherical portion removed is present there is
F= G(M/S)m GMm 1 % 4

F =4FX—-X—=— Using (i
3 9 ( g (1)

Gravitational force of attraction on mass m at
P due to remaining part of the sphere is
F’"=F=F'=F- 2
9 9
(d): Mass of disc X, my = nR’tp
where p = density of material of disc.

1
L=tm R =LlaripR? or 1= Llrpert
x= zmx 2 P xX=3 P
t
Mass of disc Y, my =n(4R)? ;p=4nR21p

1
y=omy (4R)* = %41!R2tp(l6R2 )
or Iy =32mtpR*

1y _32mpR*

I

i =64 or Iy=641Iy
X —mptR*
3 P

(c) : The velocity acquired by the moving body is
givenbyv=u+at=0+3x30=90ms™"

Horizontal velocity of the projectile
=vcos0=90ms"
and the maximum height of the projectile is
v’sin’ @

28

v’sin®0 = 2gh = 2 x 10 x 80

h=

vsin@=+1600=40 ms™'
vsin® _40_4

Thus for the projectile, ——
vcos® 90 9

tanf= s or O=tan™ (i]
9 9

PHYSICS FOR YOU | JUNE 20

6. (d): When the ball falls through a vertical height h,
it acquires the velocity v= ‘/2 gh [v* = u? + 2h]
and since this velocity does not change, when the
ball travels through water, it must be its terminal

velocity or critical velocity (v.)= ,’Zgh (1)
Also v, =2 270 = Puer )8 i)
79 n

From eqn. (i) and (ii), we get
2
JPah= 2" (P=Puuer)€
9 n
5 fn 2
h= 2r* (P=Pyaer ) XL
9 n 2g

2
_|2xao™y xaot 10 x10 [ 1
9x107° 20

_20x20

100107 1000
7. (c):Here, V=100 mL = —M——

(100)°

=107 m?
E=6.0x10"2"], P =200 x 10° Pa =2 x 10° Pa

P=lMCz 3PV _3PV

3V mC? 2E
I:'.'I:’=EmCZ or mCZ=ZE]

3x(2x10°)x (107
=¥(,)=5X10“
2x6.0x107"
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10.

Number of moles =—=——7>=83X 107
4 6X10
(d): From the equation of continuity
Ay
A=Ay, o V=— il
1= Ay S (i)

For the free falling flow of water,

vi=vi+2gh; vy = ’v,z +2gh ...(ii)
Using eq. (ii) in (i), we get 1)
[,2 Ay . “
v, +2gh=——";
A,
o A =L
) A
,’vf-i-Zgh 5 <
107 x1
A= ——— =5x 10" m?
Jl +2x10x0.15
@:w my>m

The acceleration of the system,

- 2-1
a=|M2mM (270 ) 410=10
my +m, 1+2 3

and the acceleration of the centre of mass
ma, +mya,

‘cm
m, +m,

buta,=a;=a
_lx(—a)+2xa_a

1+2 3
_ 10 _10
3x3 9
The distance travelled by the centre of mass
1 1_10
in 2 second is (s) = Eﬂ,,,,fz = 3 X ?x4
20
s=—m.
9

(b):Let P and V be the initial pressure and volume
of the gas.

For isothermal compression, P, =P, V=V,
P,=2P, V,=2

AsP\V,=P,V, - PV=2PV,

For adiabatic expansion, P, = 2P, P, = 0.75P,

\4
V=2V, =V

1

-

12,

13.

As PV'=PV)

Y
or 0.375= (—]
2

On solving, we get y = 1.41

4 \Y
(2P)(?] =(0.75P)(V)Y

. (¢c):When particle is moving with uniform

acceleration, let v be the velocity of particle at a

0+v
distance s, then average velocity = =v/2
2
time taken, = S = =
w/2) v

When particle moves with uniform velocity,
. 2s
time taken, f,=—

v

When particle moves with uniform retardation,

. 3's 6s
time taken, t;=——=—
O+v)/2 v
2s 2s 6s 10s
Total time = t) + t + t3 =—+—+—=—
v » b v

s+2s+3s v 6 3
Vp=———7"— = B

10s/v v 10 5

(b): As the bar is supported symmetrically by the
three wires, each wire has the same increase in
length (AL). Thus each wire has the same initial
length (L) and same tension (T)

TL
Y="—
A(AL)
Y«i or Y°<L orY e
A nr? D?
n—
4

DL

NG
1
Dmm”r= Yo _ (19X10 13

D, \Y. “\Lixw"

iron copper

el ie.,
Y

16
(d):For 16 g of helium, n, = 7=4

1 1
For 16 g of oxygen, n, = —=—
g Y8 2= 35573
For mixture of gases,
nCy +n,C,
CV=M where CV=£R
n+n, 2
mCp, +n,Cp, f
=———— wh - a

PHYSICS FOR YOU | JUNE 20



14.

For helium, f; = 3, n; = 4

1
For oxygen, f, =5, n; = 3

(4XER)+(1XZR)

(o 2 272 47

v (4XER)+(1XER] £
2 2 2

(b): Total mechanical energy, Er=2]
For maximum speed, kinetic energy is maximum.

The potential energy should therefore be minimum.

M
As V(n="--2
s (x) 7 2

3 4y
d_v=4L_2_"=x~‘_x=x(x3_l)
dx 4 2

For V to be minimum, d_V=0
dx
x(xz— 1)=0, or x=0,%1
At x=0,V(x)=0and at x= % 1, V(x)=—%l

(Kinetic energy)max = Er— Vinin

1 9
or (Kinetic energy),.. =2 _[_Z ): 7 ]

or L2 or 2 29X2_9%2_9
2™ 4 " x4 1x4 2
3 -1
\'mx:Ems

. (a): As no external torque is applied to the system,

the angular momentum of the system remains
conserved.

Li=L;
where the subscripts represent initial and final

or Lw;=Iwy
Substituting the given values, we get
1x100=2x1xw; orwy=50rads™  ..(i)

Initial kinetic energy, K = %1‘(1),"

= %x 1x (100)’ =5x10°]
Final kinetic energy,
| [ | 5

K] _El'mf = Exelx(SO)
=25x10°]

Loss in kinetic energy,
AK=K;-K;=5x10"-25x10°]

=25x10*]=2.5k]

(Using (i))

@
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Two men are walking along a horizontal straight line
in the same direction. The man in front walks at a
speed 1.0 m s~ and the man behind walks at a speed
2.0 ms™". A third man is standing at a height 12 m
above the same horizontal line such that all three
men are in a vertical plane. The two walking men
are blowing identical whistles which emit a sound
of frequency 1430 Hz. The speed of sound in air is
330 m s~ At the instant, when the moving men
are 10 m apart, the stationary man is equidistant
from them. Find the frequency of beats heard by the
stationary man at this instant.

Thetrackshownin figureis frictionless. Theblock B
of mass 2 m is lying at rest and the block A of
mass m is pushed along the track with some speed.
The collision between A and B is perfectly elastic.
With what velocity should the block A be started to
get the sleeping man awakened?

_E]\ o)

4 2 T

A non-conducting solid cylindrical rod of length
L and radius R has uniformly distributed charge Q.

Find the electric field at point P, a distance L from
the centre of the rod.

0
7

L

o
—

A ball of mass 2g having charge 1 uC suspended
by a string of length 0.8 m. Another identical ball

having the same charge is kept at the point of
suspension. Find the minimum horizontal velocity
which should be imparted to the lower ball so that
it can make complete revolution.

A pendulum clock is mounted in an elevator which
starts going up at constant acceleration a, where
a < g. At a height h the acceleration of the elevator
reverses in direction, its magnitude remains
constant. How soon after the start will the clock
show the right time again?

Two identical glass rods S, and S, (refractive index
= 1.5) have one convex end of radius of curvature
10 cm. They are placed with the curved surfaces at
a distance d as shown in the figure, with their axes
(shown by the dashed line) aligned. When a point
source of light Pis placed inside rod S, on its axis at
a distance of 50 cm from the curved face, the light
rays emanating from it are found to be parallel to
the axis inside S,. Calculate the distance d.

d

A piece of uniform wire is made up into two
squares with a common side of length 4 inch. A
current enters the squares at one of the corners
and leaves at the diagonally opposite corner. What
length of wire connected between input and output
terminals would have an equivalent resistive effect?

PHYSICS FOR YOU | JUNE 20 (11)



8. A motorcycle and a car start from rest from the
same place at the same time and travel in the same
direction. The motorcycle accelerates at 1.0 m s
up to a speed of 36 km h™" and the car at 0.5 m s~
up to a speed of 54 km h™'. Calculate the time
and distance at which the car would overtake the
motorcycle.

9. Three rods of material x and three of material y
are connected as shown in figure. All the rods are
identical in length and cross sectional area. If the
end A is maintained at 60°C and the junction E at
10°C, calculate the temperature of the junction B.
The thermal conductivity of x is 800 W m™'°C™!
and of y is 400 W m™°C™",

10. A series AC circuit contains an inductor (20 mH),
a capacitor (100 WF), a resistor (50 Q) and an AC
source of 12'V, 50 Hz. Find the energy dissipated in
the circuit in 1000 s.

SOLUTIONS

1. Apparent frequency at
O due to source at A,

v
V, =Y ———
4 (v—ZcosO)

Vy =l430[

Observer

330
330-2cos6
1

1= 2cos6
330

=1430[1+M]
330

v, =1430

(Using Binomial expansion)
Apparent frequency at O due to source at B,
v
Vg = \)[—]
v+lcos®
330

cosB
vy =1430) ——— | - 080
B [330+cose] 1430[1 330]

(Using bionomial expansion)

3:059]

Beat frequency (V) =v, -V =1430[
quency (V) =V, - Vg 330

v=13cos O

PHYSICS FOR YOU | JUNE 20

®

From figure, cosO:i \)=I3(i]=5.00 Hz
13 13

2. Let the velocity of A = u,
The block A reaches to B before collision with velocity

=v
(%]mvlz —(%)muf:mgh
= V-ul=2gh = v, = \2gh+u? ()

When the block B reached at the upper man’s head, the
velocity of B is just zero.

For block B,
(l\' x2mx(0) —(l)x2mx vi= mgh
2) 2
= v= 2
Before collision velocity of u, = v,
ug=0

After collision velocity of v, = V (say)

vp= [2gh
Since, it is an elastic collision the momentum and kinetic
energy K be conserved.

mxv;+2mx0=mxv+2mx \[2gh
= v, -v=22gh (i)
Also (ljxmxvlz+(l)x2mx(0)z

2 2

= [%)xmvl +(;—)x2m(m)z

= vf V= \/LE+\/2E (i)
Dividing (i) and (ii),
(v +v)(v; =v) » ZX\/ZEX\/ZE
(v =v) T 2x 2gh

= vl+v=\/2§

Adding (i) and (iii),
3
2y =3\2gh = v, = (E) 2gh

Butv, = \2gh+u, =(§]‘[23h
= 2gh+ul= [%J(Zgh) = u =[25gh

Thus the block A have to travel with a velocity greater
2.5gh , so that man is awake.

3. Consider a disc of radius R of thickness dr at a
distance r from the centre O of the cylinder.

Charge on the disc,

Qz xnR*dr = gdr
nRL L

..(iii)

than

dq =
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Electric field due to disc along its axis

(o) X
o [ P
% 2&:‘,{l (x2+R1)”2]
@[, @-n
R (2g0)|  ((L-r)?+ R
e[, a-n
£ IdE I 2 2. o2 /2]
TR (Zso)l_ [(L=-r? +R2}
__Q +L12 " _+LIZ (L-r)dr
2mRLey| 1 _pplL-r)? +RPV2

The second integral can be evaluated by substituting
(L-n*+R=t.
Differentiating bolh sides, we get,

-2(L- r)dr =

dt
E= [ ]iLIZ ]
21:R2 [ Lo I 272 | 2nR?Le,

+L/2
S S
0

Hence, dE =

[L++1]

2nR

Q 2 12 (o2 12

E= — L+[ RZJ - +R2]
2nRLe, 4 Ve

4. If the ball has to just \E

complete the circle then the v

tension must vanish at the mey

topmost point i.e., T, = 0.
From Newton's second law,
2
q my 4
T, +mg- =— .0 9]
2+ mg pr | (i) mgVE
At the topmost point, T, = 0
2 2
4 M i)
41“:012 1
From principle of energy conservation,
Energy at the lowest point = Energy at highest point

Lo ...(iii)

2

me —

1 2
=—mv- +mg2l
> g

From eqn. (ii),
V=gl-
g 41|:soml

From equation (iii) and (iv), using (m = 2 x 1073 kg)
we get,

2
= Sgl—q—=‘ 275 5g6ms=6ms™
4ne ml 8
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..(iv)

o

5. The frequency of the pendulum clock, when the

elevator is at rest, is given by v= L\/g
2n V1

The frequency when the elevator is accelerated up
gta

1
Tlme gain in one oscillation = 27 \/: -2n
Vg+a

Time taken by elevator to travel a distance h up,
2h

a
Number of oscillations in time t = X v,

=\/EXL =
a 2n\ 1
Time gained = \/ixi $*4 ., 1om L—Zn LS
a 2n\ | g g+a
= \/i[ {ﬂ-l]= yl[«)l+n-l] |:Where.n=£:|
a & a &

Let t, be the time in which the pendulum will lost the
time it gained during up motion, so that it can keep
correct time.

Time lost in one oscillation = 21 } ’ -21:\/%

Frequency of oscillation = —‘
Number of oscillation in time t, = t, x—

Time lost = tzx— ’ [ f Zn‘/:]
g-a
= lz[l- {%]:tz[l-\/l—n]

Time gained = Time lost

J@[\/Hn—l]:yz[l_,h_n]
a
: a|1-v1-n
Total time = Jiu =JE[7“H"' “1'":|
a a 1-Vl-n
132 nl.
Vg V¢

a
1- -2
g




6. ForglassrodS,,
R=-10cm, ;=15 p, =1L u=-50cm,v,=?
Ist refraction at curved surface of §; from denser medium

to rarer medlum, usmg —— & = qu L]

S, P/V)‘\Q‘"‘;( S

d
1 15 1-15 11 3 _1
G . B i AR D 3
v =50 -10 w20 100 50
v =50cm
For glassrod S, R=10cm, u= -x,v=o0,l1; = 1,1, = 1.5

1Ind refraction at curved surface of S, from rarer medium
to denser,

15-1_ 1. 1_1
20" x 20
Separation between glass rods is given by
d=v;+x=50+20=70cm

7.

*. x=20cm

Dh

Let each side of double square have resistance R.
Applying the Kirchhoff’s 1% law, i.e. £I = 0

L-L-5=0 (i)
L-I;-I5=0 ..(ii)
L+1,-Ig=0 (i)

Applying the Kirchhoff’s 2 rule, ie. voltage rule to the
loops ABEDA, and BCFEB gives
LR+I,R-I;x2R=0 (iv)
Isx2R-IgxR-I;xR=0 (v)
Eliminating I and I, from equations (i), (iii) and (v),
we obtain,

L-L-L=0 -.(vi)
L-2L+1,=0 -..(vii)
2 - I;-4l;=0 ..(viii)
Eliminating I, from these three equations, we get
L-3L+1,=0 . (ix)
and 21} - 3I;-4I,=0 (x)
or I;= 311 .(xi)

The potential drop from A to Fby ADEFA is
Vap=Lx2R+Igx R

Using equation (iii), we get
Vip=RQL+ L +1,)

Using equation (ix), we get
V= R(I; + 2I,) and using (xi),

2) 7
Vap= l,R(l+§]= gkll
The equivalent effect is therefore obtained if a wire

L times the length of any side of the square is connected

between A and F, because it produces the same potential
drop as the double square between these points as shown
in figure.

8. When car overtakes motorcycle, both have
travelled the same distance in the same time. Let the
total distance travelled be S and the total time taken to
overtake be t.

For motor cycle :

Maximum speed attained= 36 km h!

= 36x1000_ 10ms!
60x60

Since its acceleration = 1.0 m s%, the time t, taken by it
to attain the maximum speed is given by

v=u+at, (> u=0)
10=0+1.0xt
=10s

The distance covered by motorcycle in attaining the
maximum speed is

1 1
§ = 0+2at|—2x10x(10)2-50m

The time during which the motorcycle moves with
maximum speed is (¢ - 10) s.

The distance covered by the car during this time is
$7=10 x (t - 10) = (10¢ - 100) m

Total distance travelled by motorcycle in time f is

§=8,+8y=50+ (10t - 100) = (10t - 50)m (i)
For car:
Maximum speed attained = 54 km h™"
54 x1000 1
=——— =15ms
60 x60

Since its acceleration = 0.5 m s~
The time taken by it to attain the maximum speed is

given by
15=0+05x1, (v u=0)
or ,=30s

The distance covered by the car in attaining the
maximum speed is

S, = 0+%nt§ =%x045x(30)2 =225m

The time during which the car moves with maximum
speed is (t - 30) s.
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The distance covered by the car during this time

85=15x (t - 30) = (15t - 450) m

Total distance travelled by car in time t is

§=S8, + Sy= 225 + (15t - 450)

=(15t-225)m L(id)

From equations (i) and (ii), we get

10t -50=15t-2250r5t=1750rt=35s
On substituting this value of ¢ in (i), we get

§=300m

9. Itis clear from the symmetry of the figure that the
points C and D are equivalent in all respect and hence,
they are at the same temperature, say 6. No heat will
flow through the rod CD. We can, therefore, neglect this
rod in further analysis.
Let I and a be the length and the area of cross section of
each rod. The thermal resistances of AB, BC and BD are
equal. Each has a value
11 :

'"K,a -4
Similarly, thermal resistances of CE and DE are equal,
each having a value

Ry= —— ..(ii)

As the rod CD has no effect, we can say that the rods
BC and CE are joined in series. Their equivalent thermal
resistance is

Ry=Rpc+ Rop =Ry + R,.
Also, the rods BD and DE together have an equivalent
thermal resistance R, = Ry, + Rpp = Ry + Ry
The resistances Ry and R, are joined in parallel and hence
their equivalent thermal resistance is given by

L 1,12 o, R KR

Ry R; R, R, 2
This resistance R is connected in series with AB.
Thus, the total arrangement is equivalent to a thermal
resistance

3R, +
R=R,z+Rs= R,+—l2—l —Rl

Figure shows the successive steps in thxs reduction.

Rz RI +R,
] I R, Rn +Ry
(3R; + Ry)/2

R, (Ry + Ry)2
——

The heat current through A is
046 _20,-6;)
R 3R, +R,

i=

o
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This current passes through the rod AB. We have

=048
Ryp
) 2(0,-6,)
or 0,-0p=(Ryp)i= Ry —4A—E-
A-0p=(Rypi= Ry 3R, +R,
Putting from (i) and (ii),
2K (6, -6;)
9,4—95: “ytA TE
K, +3K,
- 2XA00_, spec=a0oC
800+3x400

or 65=0,-20°C=40°C.
10. The time period of the source is
1
T'=1/v (frequency) = — ms
(frequency) = —-

Thegiven time 1000sis much larger than the time period.
Hence we can write the average power dissipated as
Pay = Vims ms €05 @
where cos ¢ = R/Z is the power factor. Thus,
2
P = V VIMJ R RV’M}
sy Z Zz
50Q)(12V)* 7200
= ()# =22 gy?
Z Z

The capcitance reactance —

(@)
D S
C 2nx50x100x10“

- e
The inductive reactance = WL = 27 x 50 x 20 x 107> Q
=2nQ
100
The net reactance is X = R_(M = —Q 2nQ
=255Q
Thus, Z* = (50 Q)7 + (25.5 Q)% = 3150 Q*

7200 QV?
———-=2286W.
3150 Q

The energy dissipated in 1000 s = P,,, x 1000 s
=23x10°]

From (i), average power P, =

X
Monthly Test Drive CLASS Xil
1. (¢) 2. (a) 3. (d 4. (@) 5. (¢
6

(a) 7. (¢ 8 (d) 9. (d) 10.(b)
11. (b)

12. (d) 13. (b) 14. (a) 15. (0)
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In a watch glass, water is taken and it is kept in a
non-uniform magnetic field. Water moves from
strong field to weak field. The magnetic effect
observed is

(a) antiferromagnetic (b) ferromagnetic

(c) diamagnetic (d) paramagnetic

If force (F), work (W) and velocity (v) are taken as
the fundamental quantities, then the dimensions of
time are

) (WEv] (b) [WFv!]
© (W'F ) @ [WF'v]
When a body is projected vertically up from the
ground, its potential energy and kinetic energy at
a point P are in the ratio 2 : 3. If the same body is
projected with double the previous velocity, then at
the same point P, the ratio of its potential energy
and kinetic energy would be
(a) 9:1 (b)1:9
(c) 1:1 (d)4:9
In the figure, what is the refractive
index of material of the prism
with respect to air, when the angle
of deviation is 30°?

(@) 3 (b)
©) 2 (d)

If §=3f—2j'+4f<and E:—Sf-rzf—l:,lhen what
is the value of (K + I;MZ X 41;)?

(a) 96 (b) 48

(c) 24 (d)o

Wb N W

A pan pizza cools from 91°C to 79°C in 2 minutes,
on a summer day, when the room temperature
is 25°C. How long will the pan pizza take to cool
from 91°C to 79°C, on a winter day, when the room
temperature is 5°C?

3
(a) Eminutes (b) 1 minute

1 1
¢) —minute d) —minute
(c) 2 (d) p inu

A body of mass m has its position x at time ¢
1

expressed by the equation x=31%2 +21+E. The

instantaneous force F on the body is proportional to

(a % (b)t () 1 @ r'?

Four parallel conductors, carrying equal currents,
pass vertically through the four corners of a square
WXYZ. In two conductors, the current is flowing
into the page, and in the other two out of the page.
In what directions must the currents flow to produce
a resultant magnetic field in the direction shown at
O, the centre of the square?

Into the page  Out of Y —— ¥
the page :
(@) Wand Y Xand Z fe—0
(b) Xand Z WandY | mageechd |
(c) Wand Z Xand Y §oammrmceienone #
(d) Wand X Yand Z

Number of nuclei of a radioactive substance are
1000 and 900 at times t = 0 and time ¢ = 2 s. Then,

number of nuclei at time t = 4 s will be
(a) 800 (b) 810
(c) 790 (d) 700
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10.

1

=

12.

13.

ie)

What is the path difference between the waves
yl=asin( I—ZT) and,vz—acos((nt—sz]?

A

@r mE ©r @
2 4

. 12 wires, each having resistance R are joined to

form a skeleton cube as shown in the figure.

B c I

H G
The current through wire BE is

(a) zero (b) g (©) I-1, (d) L

Three point masses m,, m,, mj are located at the
vertices of an equilateral triangle of length a. The
moment of inertia of the system about an axis along
the altitude of the triangle passing through m, is

2
(@) (m, +m,)a7 (b) (my +my +my)a*

2
©) (m, +mz)a? (d) (my + my)a*
Two particles P and Q describe simple harmonic
motion of same amplitude A and frequency v along
the same straight line. The maximum distance
between two particles is V3A.The initial phase
difference between the particles is

2n n n n
(a) 3 (b) 3 (c) 3 (d) Y
. Equivalent capacitance between A and B in the
figure is
4uF
4uF ;
ApF'\} HF
(a) 20 uF (b) 8 uF
(c) 12 uF (d) 16 uF

. If the linear momentum of a body is increased by

50%, then the kinetic energy of that body increases
by

PHYSICS FOR YOU | JUNE 20

20.

(a) 100%
(c) 225%

(b) 125%
(d) 25%

. A conducting wire frame is placed in a magnetic

field which is directed into the plane of the paper.
The magnetic field is increasing at a constant rate.
The directions of induced currents in wires AB and
CD are

X
(a) BtoAand Dto C o
(b) AtoBand Cto D X
(¢c) AtoBand Dto C :

(d) BtoAand Cto D

. A galvanometer has a coil of resistance 100 Q and

gives a full scale deflection for 30 mA current. If it is
to work as a voltmeter of 30 V range, the resistance
required to be added will be

(a) 900 Q (b) 1800 Q

(c) 500 Q (d) 1000 Q

. The electric flux through a closed surface is zero. It

means that

(a) There is no negative charges present inside the
closed surface.

(b) there are no positive charges present inside the
closed surface.

(c) the algebraic sum of all the charges present
inside the surface is zero.

(d) the enclosed surface is a region of uniform
electric field.

. An object moves at a constant speed along a circular

path in a horizontal XY plane, with the centre at the
origin. When the object is at x = -2 m, its velocity is
~(4ms™ ; . What is the object’s acceleration when
itisaty=2m?

(a) -(8ms)
©-(ms?)j

(b) - (8ms7?)]

@ (Ams?

A large open tank has two holes in its wall. One
is a square hole of side a at a depth of x from the
top and the other is a circular hole of radius r at
depth 4x from the top. When the tank is completely
filled with water, the quantities of water flowing out
per second from both holes are the same. Then r is

equal to

(a) 2ma (b) a

© & @ 7=
2n x/ﬁ
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21.

22.

23.

24.

25.

26.

27.

28.

D

. In a hydrogen atom, the electron is in n'

A person covers one-third of the distance with
10 km h_', the second one-third distance with
20 km h™" and the rest one-third distance with
60 km h™'. What is the average speed?
(a) 12kmh™! (b) 18kmh™!
(c) 24kmh™! (d) 30kmh™!

When two spheres of equal masses undergo
glancing elastic collision with one of them at rest,
after collision they will move

(a) opposite to one another

(b) in the same direction

(c) together

(d) at right angle to each other

A source of frequency 500 Hz emits waves of
wavelength 0.2 m. How long does it take the wave
to travel 300 m?

(a) 70s (b) 60s (c) 12s (d) 3s

The total torque about pivot A provided by the
forces shown in the figure, for L = 3 m, is

S0N

A 90M60 N L

1 1
N—EL—DQ— EL_“

(a) 2I0Nm (b) 140N m
(c) 95Nm (d) 75Nm

A motorboat covers the distance between the two
spots on the river in 8 h and 12 h downstream and
upstream respectively. The time taken by motorboat
to cover this distance in still water is

(a) 726h (b) 86h (c) 9.6h (d) 10.6h

b excited

state. It comes down to the first excited state by
emitting 10 different wavelengths. The value of n is
(a) 6 (b) 7 (c) 8 (O]

If the normal reaction is halved, the coefficient of
friction will be
(a) unchanged
(¢) doubled
There are four point charges +q, -q, +q and -q
placed at the corners A, B, C and D respectively of a
square of side a. The potential energy of the system

(b) halved
(d) cannot be predicted

is

times
ne,
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29.

30.

3

3

3

1 B

2.

Y

Al+g a__ B(-q

D-q) % C(+q

2 2
@ L+v2)  ® L)
a 2a

© @ =g

a a
An ideal gas has an initial pressure of 3 pressure
units and an initial volume of 4 volume units. The
table gives the final pressure and volume of the
gas (in those same units) in four processes. Which
process starts and ends on the same isotherm?

(@) A Al|B|c|D
(b) B Pls5|4]12]6
(c) C VI7[6[1]3
(d) D

A planet moves round the sun in a circular orbit.
The angular velocity of planet will be proportional
to

(a) velocity of planet

(b) square of velocity of planet

(c) cube of velocity of planet

(d) none of these

The volume thermal expansion coefficient of an
ideal gas at constant pressure is
@T O®T? T (@71

The frequency of a tuning fork A is 2% more than the
frequency of a standard tuning fork. The frequency
of a tuning fork B is 3% less than the frequency of
the same standard tuning fork. When the tuning
forks A and B are sounded together, 6 beats/second
are heard. The frequency of the standard tuning
fork is

(a) 120 Hz
(c) 118 Hz

(b) 124 Hz
(d) 130 Hz

. Two identical metal plates show photoelectric effect.

Light of wavelength 2, falls on plate A and A falls
on plate B, 2.4 = 2 Ag. The maximum kinetic energy
of the photoelectrons are K, and Kj respectively.
Which one of the following is true?

(a) 2K, =Ky (b) K, = 2K

(¢) K, <§2"— (d) K4 > 2Ky



34.

35.

36.

37.

38.

39.

If emf € = 4 cos1000¢ volt is applied to an L-R
circuit of inductance 3 mH and resistance 4 Q, the
amplitude of current in the circuit is

4

(@) —A (b) LOA
7

© 4 A (d) 0.8A
7

If x and y are the distances of an object and its image
from the focus of a spherical mirror of focal length

/. then (;—’:) equal to

(@) 1 b) 15 ()2 (d) 4

One end of a uniform wire of length L and of weight
W is attached rigidly to a point in the roof and a
weight W, is suspended from its lower end. If A is
the area of cross-section of the wire, the stress in the
wire at a height 3L/4 from its lower end is

@M by WirWi4)
A A
© W, +(3W/4) @ W +W
A A

A particle executes simple harmonic motion of type
A
x=Asinot. It takes time t; fromx=0to x= 3 and
A
t, from x= 2 to x = A. The ratio ¢, : t, will be

(@) 1:1 (b) 1:2
(c) 1:3 (d2:1

The intensity of a plane electromagnetic wave is
5 W m™ It is incident normally on a perfectly
reflecting surface. The radiation pressure is

(a) 333x10°Nm™

(b) 3.33x 107 Nm™

(c) 333x 10°Nm™

(d) 3.33x10° N m™

Which logic gate is represented by the following
combination of gates?

A
Y
B
(a) OR (b) AND
(c) NAND (d) NOR

40.

4

=

42,

43.

44.

A ball is dropped from a high rise platform at t = 0
starting from rest. After 6 seconds another ball is
thrown downwards from the same platform with a
speed v. The two balls meet at t = 18 s. What is the
value of v ?

(a) 75ms! (b) 55ms”

(c) 40 m st (d) 60 m s7!

. A stone thrown at an angle 6 to the horizontal

reaches a maximum height h. The time of flight of

the stone is
@ 2hsin® (b) 2 fzhsine
4 &
2h
o
g

(c) 2‘/@
&

The diode used in the circuit shown in the figure has
a constant voltage drop of 0.5 V at all currents and
a maximum power rating of 100 milliwatt. What
should be the value of the resistance R, connected
in series with the diode for obtaining maximum
current ?

R
15V

(a) 1L5Q (b) 5Q

(c) 6.67Q (d) 200 Q

If the distance between the first maxima and fifth
minima of a double slit pattern is 7 mm and slits are
separated by 0.15 mm with the screen 50 cm away
from the slits, then the wavelength of light used is
(a) 600 nm (b) 525 nm

(c) 467 nm (d) 420 nm

The potential difference across the 3 Q resistor
shown in figure is

4V 3V 1Q
3Q
(a) zero (b) 1V
(c) 3.5V d)7v

. A 1kg stone at the end of 1 m long string is whirled

in a vertical circle at constant speed of 4 m s™'. The
tension in the string is 6 N, when the stone is at
(Take g=10m s'z)
(a) top of the circle
(c) half way down

(b) bottom of the circle
(d) none of these
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SOLUTIONS

1

22

(c) : When a diamagnetic substance is placed ina
non-uniform magnetic field, it tends to move from
strong field to weak field. As water moves from strong
field to weak field, hence water is diamagnetic.
(d): Let T FAWhy¢
or  T=kF'W'* i)
where k is a dimensionless constant and a, b and ¢
are exponents.
Writing the dimensions of various quantities on
both sides, we get
MLOTY) = (MLT ) [ML2T )P [LT )¢

= [MAbLa+2brep2a-2b-cy

Applying the principle of homogeneity of
dimensions, we get
a+b=0 ...(ii)
a+2b+c=0 ..(iii)
-2a-2b-c=1 L.(iv)

On solving eqns. (i), (ii) and (iii), we get
a=-1,b=1andc=-1
From eqn. (i),
T=kF™'w'y!
Thus the dimensions of time are [WF™'v™!].
(b): Let h be the height of point Pabove the ground.
Inboth cases, potential energy of body at P = mgh.
In the first case,
As the ratio of potential energy and kinetic energy
atPis2:3,
.. Kinetic energy at P

= ; potential energy at P

= mgh
2 3 s
and total energy at P =mgh+ 5 mgh= Emgh

If the body is projected vertically upwards from the
ground with velocity u, then its kinetic energy at the
point of projection
1
=—mu’
2
By law of conservation of energy

LW =§mgh (1)
2 2

In the second case,

When the same body is projected with double the
previous velocity (i.e. 2u), then its kinetic energy at
the point of projection

PHYSICS FOR YOU | JUNE 20

1
= —m(2u)2 =4 1mu2
2 2

5
=4(Emgh)=10mgh (using (1))

From the law of conservation of energy,
Total energy at P = 10mgh
But total energy at P
= kinetic energy at P + potential energy at P
.. Kinetic energy at P
= total energy at P - potential energy at P
= 10mgh - mgh =9mgh
Thus,

Kineticenergyat P 9mgh 9

(c):

In the given figure,

Angle of incidence = angle of emergence
ie,i=e=45°

.-, This is the minimum deviation condition.
At the minimum deviation,

‘__A+8,,,
T2

or A=2i-3,,
where A is the angle of prism and 3,,, is the angle of
minimum deviation condition.
Here,i=45°3,,=8=30°

A=2(45°) -30°

=90°-30°=60°

Let pt be the refractive index of material of the prism
with respect to air. Then by prism formula

’ (A+6,,,) X (60°+30°
sin —2—— s ————

_ 2 )_sin45°
H . (A) . (60"] sin30°
sin| — sin| —
2 2

- Y A e
5. (d): Here, A=31 -2+4k,

B=-5i+2)-k
A+B=(i-2 rak)+(-5i+2]-k)=(-21+3k)
and ;x4§=4(;1><§)



6.

Pk
=4|3 -2 4
-5 2 =1

=4[i(2-8)+ )(=20+3) +k(6-10)]
=-24i -68j-16k
(A+B)-(Ax4B)
=(=2i+3k)-(-24i-68 j-16k)
=48+0-48=0
(a): According to Newton'’s law of cooling
t 2 d
where T; is the surrounding temperature.
For the first case,
T, =91°C, T, = 79°C, T, = 25°C, t = 2 min

oC— o o
91°C 79°C=K(9l C+79 C—25°C)
2 min
or 12C _ ks0°0) ()
2min

For the second case,
Ty =91°C, T, = 79°C, T,=5°C, t = ?
91°C =79° 91° 79°
C C=K( C+ C-soc]
t 2
or 12°C _ k@soec)

(i)
t
Dividing eqn. (i) by eqn. (ii), we get
t _60°C
2min 80°C

ort =2(2 min) = 2min
4 2

(d): As x=3:3’2+2:+%

dx _d (. 3p 1)
Velocity,v=—=—|3t"“ +2t +—
W= d:( 2
=3| g]t"2»f2+0=2t”2+2
2 2

and acceleration,
a=dr_dfmn,, =2(l)t'”2 +o=2pm
dt  dt\2 212 4
By Newton'’s second law

F=ma= m[%l'”z ] orFoc ('

(d): To get resultant magnetic field in shown
direction, currentin W should be in and thatin Y
should be out; current in X should be in and that in
Z should be out.

(b): In 2 s only 90% nuclei are left behind. Thus, in
next 2 s 90% of 900 or 810 nuclei will be left.

10.

1

-

12.

13.

(¢) : Given :
" 2nx
n= asm(mt = ) and

5% =acos[ml-2ﬁ) =asin E-+-(:)t-2ﬂ
: A 2 A
The phase of the first wave is
o, =ot- 2
and that of the second wave is
L 2nx
=—+0t-——
%223 A
The phase difference between the waves is

Ad=0,-6,

B P2 N 2.2
|2 A L] 2

The corresponding path difference between the
waves is

a=tage2(T)R
2n 2r\ 2 4

. (a): According to Kirchhoff’s junction law, the

current distribution is shown in the figure.
1

1 B 1 GOl
1
I A I
LA YESTR
1,
1-21 — F
;3 / 1-21,-1,
1-21 -1,

From the figure due to symmetrys it is clear that
no current flows in BE. Hence the current through
wire BE is zero.
(a) : The situation is as shown in figure.
Perpendicular distance of m, and :
my from altitude of triangle = &
acos60® = 2 q a
2

. Moment of inertia of
. . my al2: a2 my
the system about the given axis is :

2 I
I=ml(0)2+m2(§] +my (%]2 =(m, +m3)a7

(a): Let ¢ be the initial phase difference between
the particles. Then

x) = Asinot and x, = Asin(ot + ¢)
The distance between them is

Ax = x, - x; = Asin(wt + ¢) - Asinot

=2Acos(mt+2+m[ )sm(mt+12>-mf]
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( sinA—sinB =2cos(A;B ]sm(AT_B)]

=2Acos(u)t + ¢ ]sin2
2 2
For the maximum value, cos (ml + % ]= 1
Axy, =24 sin%
ButAx,. = \/3_tA (given)
JV3A= 2Asin%
or sin¢=£= sin’t or 2=£ or ¢=2—"
2 2 3 3
2uF
‘- =4 k
ApF 8pF
z;r

Cap = 8uF
15. (b): The kinetic energy of the body is K = 2’;
m

2

where p is the linear momentum and m is the mass

of the body.
Since mass remains constant, so

K_(pY
K P

-
p=3p

Ko p?

350
100
. 5’-[3]‘-2
YK \2) 4

% increase in the kinetic energy =

But p’=p+

’

x100%
K’ 9

= —=1[x100%=] —=1 [x100%=125%
K 4

16. (a): Magnetic field in ®

direction is increasing. E
Therefore, induced current

will produce magnetic field

in O direction. Thus, current g

in both the loops should be .

anticlockwise.
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But as the area of the loop on the right side is more,
induced emf in this side will be more compared to
the left side loop.

Therefore, net current in the complete loop will be
in a direction shown in figure.

. (a) : Here, Resistance of the galvanometer, G = 100 Q

Current for full scale deflection, I, = 30 mA
=30x107° A
In order to work this galvanometer as a voltmeter
of range 30 V (i.e. V = 30 V), let resistance R be
added in series with it. It is given by
74 30V

I, 30x107 A
=1000 Q - 100 Q = 900

-100Q

. (¢)

. (a): Here, Radius of circular path, R=2m

Speed of the object, v=4ms™'

The magnitude of acceleration is
v _(@msT')
R 2m
The acceleration is directed towards the centre.
Therefore, when the object is at y = 2 m, its
acceleration is —8 f ms~2,

-2

8ms

(d): Speed of the water coming out from the hole is

v=4/2gh

where h denotes depth of the hole from the free

surface of the water in the tank.

The quantities of water flowing out per second from

both holes are given to be same, therefore
A=A,

where A and A, are the areas of cross-section

of hole 1 (i.e. square hole) and hole 2 (i.e. circular

hole) respectively and v, and v, are the speeds of

water coming out from these holes.



2

—

22.
23.

24.

aﬂ/@: nrz‘pgﬁix

a a
=— O r=-—=—
2n

Van

or a*=2n7 orr’

. (b): Let s be the total distance covered by the

person.
If t), t, and t; are times taken by the person to cover
first one-third distance with 10 km h™', second one-
third with 20 km h™" and the rest one-third with
60 km h™" respectively, then

s/3 s s/3 s
h="—=— ty=——=—
10 30 20 60
s3_ s
t3=
60 180

The average speed is
_ Total distance covered
@~ Total time taken
= 8 . &
T4ty S s s
30 60 180
s 1

L1 1) L(6+3+1
276) 300 6

&~
—
=

(d)
(d): Here, Frequency, v = 500 Hz
Wavelength, A =0.2m
The velocity of the wave is
y=vA=(500Hz)(0.2m)=100ms""
Time taken by the wave to travel 300 m is
300m

100ms™
(d): Resolve the 90 N, 80 N and 70 N forces into
xand y components. The line of action of 90 N,
50 N and x components of the 80 N and 70 N forces
pass through the pivot point A, therefore they cause
no rotation.
.. The total torque about point A is

7, =(80sin 30°)(§ ]— 60(% )+ (70cos60°)(L)
But L =3 m (given)

1, =60 L) 3 )-60)2 1

. T4 -(80)(2 )[2] (60)(2 ]+(70)(2 ](3)

=(60-90+105)Nm=75Nm

25. (c) : Let v, and v,, be the velocity of motorboat in
still water and velocity of water flow in the river
respectively. If x is the distance between the two

spots, then
v+, =— (for downstream) ..(i)
Vo=V =73 (for upstream) ..(ii)

On adding eqns. (1) and (ii), we get

=t X2,

% 12 9
o 10x

=96

Time taken by motorboat to cover the distance x in
still water is

96
26. (a): Number of possible emission lines are
n(n-1)/2 when an electron jumps from n'™ state to
ground state. In this question, this value should be
(n-1)(n-2)/2.

Hence, 10= w

On solving this, we get n=6

27. (a): The coefficient of friction depends only on the
nature of the surfaces in contact.

28. (a): Given : A+q a  B(-q)

AB=BC=CD=AD=a

AC=BD=Vd’+a®=a2 ° ’

The total potential energy of

the system is -4 * Cg
1 [(q)(-q) (9)(q) (q)(-q)
“ang,| AB AC  AD
L@ (=9)(=q) L@
" BC BD cD
2 2 2 2 2 2
=;[_q_+q__q__q_+q__q_
ane,| a ay2 a a aJy2 a

1 4q2 2q 1 qZ[
4ne,| a a\/_ 4neg a
29. (c) : For the same isotherm,

PV=PsVy
where subscripts i and f refer to initial and final.
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30.

31

-

32.

33.

D

Among the given four processes, only C satisfy this
condition.
(c) : The velocity of planet is
GM
r
where M is the mass of the sun and r is the radius
of the orbit.
Squaring both sides, we get
2 GM

vVi=—" or
r v

v=

r=——

-(i)

The angular velocity of planet is

-t ;_ L4 -
rGMIvV: GM (nsing ()
Thus, o =< v

(c) : According to an ideal gas equation
PV =nRT

At constant pressure
PdV = nRdT

Dividing eqn. (ii) by eqn. (i), we get
dv _dT

Vv T
\4
dV=FdT (i)

Ify represents volume thermal expansion coefficient
of an ideal gas, then

dV =yvdT
Equating eqns. (iii) and (iv), we get

(i)

or

..(iv)

v Ti_ o
VdT =—dT or y=—=T
L T Y T

(a) : Let the frequency of standard fork be v. Then
as per question

2 102
Vg =V+H—V=—"1
100 100
3 97
and Vp=V—-—V=—"0
100 100

When tuning forks A and B are sounded together,
6 beats are heard per second.

Vy-Vp=6
102 9 x1

or 1020=37, V=6 or U=6 OO—IZOH
100 100 5

(c):

According to Einstein’s photoelectric equation,

h h
K, =i—¢rj and K, =i—¢o
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34.

35.

3

(=)

37.

Butk, = 2)»5 (given)

Ky —T_% = -[K,, +0,]-0,
Ky
2
(d): Here, L=3mH =3x 10" H,R=4Q
On comparing € = 4 cos1000¢ with € = gjcosot,
we get
€=4Vand®=1000rads™
The amplitude of current in the circuit is

K, <

==t &
Z R+xi (R +(0Ly
4 4

(a): According to mirror formula
1 1 1

— =

u v f
Here,u=f+x,v=f+yf=f
1
f+x f+y f

SHy+f+x

or f———< — =—

(f+(f+y) f
or fPafy+fiefx=f14+fy+fi+xy
or 2f =f+xyorfi=xy
Thus,;—)z'=l

. (¢) : Total force at height 3L/4 from its lower end

= Weight suspended + Weight of 3/4 of the wire
=W, + (3W/4)
W, +(3W/4)

Hence, stress =
A

(b): Here, x = Asinwt

Att=t), x=—
A < ’ 1
—=Asinwt, or sinot=—
2 - 2
0 .
or @f=— or t=— (0
1=5 iSes ()

Att=t +t)x=A
sinw(t) + 1) =1

ot -Hz)=§ or

2 A= Asino(t) +t,)
or

n
or i+t =—
2w
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or t hete B 228 (uing )
T = =— = usi i
2720 20 60 60 &
t 1
Thus.—l=—
t, 2

. (¢) : The radiation pressure on a perfectly reflecting

42. (b): Here, voltage drop across diode,

Vp=6 V
Maximum power rating of R
diode, 1 1
P=100mW = 100x 10> W
The current in the diode is

surface is 3 L5V
; o P 100xI07W
p== Vp 05V
€ , . The voltage drop across R,
Here,I=5Wm™,c=3x10"ms Vg=15V-05V=1V
= Vi 1v
25Wm™ i IR o S o
W) k10O Nm? o T

- 8 -l
3x10°ms 43. (a): Here,
Distance between the slits, d = 0.15 mm = 0.15x 10> m

39. (a): A
Distance of screen from the slits, D = 50 cm
& =50x1072m
B 5 Since there are three and a half fringes contained
) . within 7 mm (i.e. from first maxima to fifth minima),
The Boolean expression for output Y is 7
Y=A-B (by de Morgan's theorem) EB =7 mm (where {} is the fringe width)
=A+B=A+B orr PeElDis
which is Boolean expression for OR gate. Thus the 7
combination represents OR gate. As B= E
40. (a): For first ball, d L L
u=0,a=g=10ms> t=18s l—Bd (2x10™" m)(0.15x10™" m)
= —
As s=ut+lar D Gox10%m)
2 =6x 107 m=600x 10" m
5 =o+%(m ms2)(185)2 =1620 m 44. (a) =600.nm; (21am=10"m)

E dball 45, (a):Here,m:1kg,r=lm.v=4ms'l,T=6N

or second ball, d . .

u=v,a=g=10ms=> t=18s-6s=12s Let the string make an angle 8 with the vertical. Then
mvy

1 -
S =ut+%m2 =v(12s)+5(10ms 2)12s) T—mgcosO:T

-1y2
=1(125)+720m _omv? (1kg)(4ms™)
At the time of meeting, s, = 5, or* imgeosOsl r =0N 1m
v(128) +720m = 1620 m =-10N
- -10N -10N
oF V=M=75ms" or cosB:—:—_2=—l or =180°
12s mg  (1kg)(10ms™)

41. (c) : Let the stone be thrown with velocity u at an It means the stone is at the top of the vertical cngl;

angle 0 to the horizontal. Then

Monthly Test Drive CLASS XI

L (b 2 @@ 3 @ 4 @ 5 (b
i) 6 (b 7. @@ 8 (© 9. 10.(b
1. @) 12.() 13. () 14.(d) 15. ()
16.(d)  17.(a) 18 (@)  19.(b) 20. (be)
21. (ab,c) 22. (ac) 23. (bed) 24.(3) 25.(9)
26. (2) 27. (b) 28. (a) 29. (d) 30. (¢)

2 2
Maximum height h= u;l—ne

or J2gh=usin®

The time of flight of the stone is
T=M=z‘l2gh=2\/z (using (i)
8 4 4
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with exclusive and brain storming MCQs

Practicing these MCQs help to strength

your concepts and give you extra edge in your JEE preparation

A simple pendulum with bob
of mass m and conducting
wire of length L swings under
gravity through an angle 26.
The earth’s magnetic field ,,I I
component in the direction L
perpendicular to swing is B.

Maximum potential difference induced across the
pendulum is

@ 2BLsin(g)(gL)”2 ®) BLsin(g)(gL)

(0) BLsin(g)(gL)W (d) BLsin(%)(gL)z

A beam of light, consisting of two wavelengths
560 nm and 420 nm, is used to obtain interference
fringes in a Young’s double slit experiment. Find
the least distance from the central maxima, where
the bright fringes due to both the wavelengths
coincide. The distance between the two slits is
4 mm and the screen is at a distance of 1 m from
the slits.

(a) 221 mm
(c) 5.22mm

(b) 0.42 mm
(d) 2cm

When a metal surface is illuminated by light of
wavelengths 400 nm and 250 nm, the maximum
velocities of the photoelectrons ejected are v and
2v respectively. The work function of the metal is
(h = PlancK’s constant, ¢ = velocity of light in air)
(a) 2hex 10°] (b) 1.5 hex 10°]

(c) hex10°] (d) 0.5hex10°]

A coil in the shape of an equilateral triangle of side
0.02 m is suspended from a vertex such that it is
hanging in a vertical plane between the pole pieces
of a permanent magnet producing a horizontal
magnetic field of 5 x 107 T.
Find the couple acting on

the coil when a current of
0.1 A is passed through it N S
and the magnetic field is

parallel to its plane.

(@) 5v2 Nm (b) 52 x10"*Nm
(©) 5v3 x107Nm  (d) 107Nm
Ge and Si diodes conduct at 03 V and

0.7 'V, respectively. In the following figure, if
Ge diode connection are reversed, the value of
V, changes by
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10.

11.

o

Ge
v()
R2V__=—

Si 5kQ
(@ 02V (b) 04V (c) 06V (d) 0.8V
Three plates A, B and C each
of area 50 cm” have separation A
3 mm between A and B and 12V
6 mm between B and C.

The energy stored when the plates are fully charged
by a 12 V battery is
(@) 2] (b) 1.6n] (c) 5u)] (d) 3.2nJ

In an experiment with two coherent sources, the
amplitude of the intensity variation is found to be
5% of the average intensity. What will be the ratio of
intensities of the light waves of interfering source.
(a) 400:1 (b) 500:1 (c) 500:3 (d) 1600: 1
A motor is being self started against a resistance
torque of 60 N m and at each start, the engine is
cranked at 75 r.p.m. for 8 seconds. For each start,
energy is drawn from a lead acid battery. If the
battery has a capacity of 100 Wh, calculate the
number of starts that can be made with such a
battery. Assume an overall efficiency of the motor
and gears as 25%.

(a) 14 (b) 24 (c) 36 (d) 42

For the series LCR circuit as shown in figure, the

heat developed in 80 s and amplitude of wattless
current i are

R=4Q X, =7Q Xc=4Q

=

V = 25 sin (100mtt + n/2)
(a) 4000),3 A (b) 8000J),3 A
(c) 4000],4 A (d) 80007J,5A

The wavelength of the first line of Balmer series is
6563 A. The wavelength of the first line of Lyman
series is

(a) 1215A (b) 4861 A (c) 4340 A (d) 4101 A

Electromagnetic waves travel in a medium with
a speed of 2 x 10% m s7". The relative magnetic
permeability of the medium is 1. Find the relative
electrical permittivity.
(a) 225  (b) 4.01

(c) 0.52 (d) 122
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. In the given figure, for what

Two circular coils of wires made of similar wires
but of radius 20 cm and 40 cm are connected in
parallel. The ratio of the magnetic fields at their
centres is
(a) 4:1 (b) 1:4

(c) 2:1 (d) 1:2

. An electric dipole has a fixed dipole moment p,

which makes angle 6 with respect to x-axis. When
subjected to an electric field E; = E ;\ it experiences
a torque %= tI; . When subjected to another
electric field E, =«/§El}, it experiences a torque
T, =-1,. The angle 6 is
(a) 30° (b) 45°

(c) 60° (d) 90°

. Atany instant the ratio of the amount of radioactive

substances is 2 : 1. If their half-lives be respectively
12 and 16 hours, then after two days, what will be
the ratio of the substances?

(a) 1:1 (b) 2:1 (c) 1:2

d) 1:4

value of Zi should a ray of
light be incident on the face
ofa prism of refracting angle
60° so that it just suffers
total internal reflection at

other face? B
(For prism, p = 1.524)
(a) 15.12° (b) 22.12° (c) 29.74°

SOLUTIONS

(d) 3221°

(a):Ash=L(1-cos0)
Maximum velocity at equilibrium is given by

. vV =2gh p7227%7
V= 2¢L(1 -cos )

v =2gL(Zsinzg]

[0
v=2,/gL sm(;) "I'
Thus the maximum potential difference,
. (©
Vo =BvL=Bx2[gL singL =ZBLsm(E ](gL)‘“

(b):To find the point of coincidence of bright
fringes, we can equate the distance of bright
fringes from the central maxima, made by both the
wavelengths of light.
Given, distance between the screen and slit, D=1m
Slit width, d = 4 x 10 m

A, =560 nm, A, = 420 nm
Let nth order bright fringe of A, coincides with
(n + 1)th order bright fringe of .,.



Dnd., _D(n+ DA

T g 2 (M>2)
A,
= nh =l = A
n oA
+l_560x10“’ L4
n 420x10”
n=3

Least distance from the central fringe where
bnght fringe of two wavelengths coincides
= distance of 3rd order bright fringe of A,

3DA, i
Yu= \ =3><1><560><10 ~042x10%m
d 4x10™
Yn=0.42 mm

3rd bright fringe of A, and 4th bright fringe of A,
coincide at 0.42 mm from central fringe.

(a) : By using 7 Wo+ mv2
he 1 2 i
= ———=W,+-mvy’ (1)
100x10”° 0 2
he 1 2
————=Wy+-m(2v) ()
250x10° 0 2
On solving eqns. (i) and (ii), we get
1 hc[ 1 1 ] .
Smvi =Rl ———— - ———— 1 .(iii)
2 31250x10™  400x107°

From eqns. (i) and (iii), we get W, = 2 hc x 10° J.
(c) :As the coil is in the form of an equilateral
triangle, its area,

NE)

2

1 1
A= ELstin60°= = x (0.02)? x

= ﬁ x 107" m?

KN E
/RN
P\,

1
Q

And so its magnetic moment

M=IA=01x 3 x10™= 3 x10° Am?

Now the couple on a current carrying coil in a
magnetic field is given by

T=MxB ie,T=MBsind

and when the plane of the coil is parallel to the

magnetic field, the angle between M (i.e., normal

to the area of coil) and B will be 90° and hence

T=MBsin90° = MB

ie, T=(V3x10%)x5x107 =5/3x10"N m

(b): Equivalent voltage drop across the combination

Ge and Si diode = 0.3V

(12-0.3)V
5kQ

.. Output voltage, Vy=Ri=5kQ x 2.34mA =117V

Now consider the case when Ge diode connection

are reversed. In this case voltage drop across the

diode’s combination = 0.7 V

(12-0.7)V
5kQ

Vy=iR=226mAx5kQ=113V
Hence change in the value of V= 11.7-11.3=04V

= Current,i= =234mA

= Current,i= =226 mA

6. (b):

g A_(8.85x107°C’N'm™)(50x10™m’)
d (3%107m)
=1475% 1072 F
(8.85x1072C*'N"'m™)(50x10~* m?)
(6x107"m)
=7375% 1072 F

The equivalent capacitance of B
the arrangement is
Ceq=Cag + Cpc

=1475% 1072 F +7.375x 1072F i

=22125x 1072 F
The energy stored when the plates 12V
are fu]ly charged by a 12 V battery is

W

Cpe =

—-C v ——(22 125 x 1072 F)(12 V)?

- 1593 x 10"2 J=1.6x107]=16n]
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(d): As we know that, I = I, +0.05 I,
= Iax =Ly (1+0.05)=1.05 I,
Innin = Iy (1 - 0.05) =0.95 I,
From eqn. (i) and (ii), we get
1. 105 (r+l ]’ 105
e o — =
I, 095 r=1) 95
= (P +1+2195=105("+1-2r)
= 10 -400r+10=0 = r=40
Il
Il

...(i)
...(ii)

=" =(40)*=1600: 1

(b): Angular speed, m= 2"6%75 =25nrads™
Power required for cranking the engine at a speed
of 75 r.p.m

P=Txw=60x251=471W

Energy required per start = Power x Time per start
3,768
3,600
=1.047 Wh

=471x 8 = 3,768 watt seconds or joules =

Energy drawn from the battery
Energy required per start

~ Overall efficiency of motor and gear
- L1047 1w
T 025

Number of starts that can be made with 100 Wh
) 100
capacity battery = T 24 (approx.)
(a) : As heat produced in an LCR circuit, i.e.,
H = (iggmy)” RY,
The rms value of current, iy, = Lo
s lrms \/E Z\/E

where Z= (JR* +(X, —XC)'
On putting the given values of R,X; and X, we get

Z=5Q

25 Y
H=|==| x4x80=4000]
(5\/5 ]
Amplitude of wattless current is i sin ¢

whereop:tan"(%] = ¢=37°

Amplitude of wattless current

253
=ipsin37°= —X= =3A
5 5

10. (a) : For first line of Balmer series,

1 1 1 1 1 1
x-R[z—z'?] o x-"[z-;]
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12.

1 9-4 5R 36 2
o X‘R[?]‘R”“ﬁ =@

1 1 1
r‘*[?'z—z]

For first line of Lyman series,

1 1
f-"["z]

%:ﬁ or l’:i ...(ii)
A 4 3R
From eqpns. (i) and (ii), we get
A _ 4 _5R_ 20
At D e N 2Y.
A 3R 36 108

V=20 c6563A=1215A
108

. (a):Given, v=2x 10°m s and w=1

The speed of electromagnetic waves in a medium is

L )
Jue

where, p and € are absolute permeability and
absolute permittivity of the medium.

Now, p=op, and € =gg€,

1

Mok £,

given by v=

Eq. (i) becomes, v =
1 1

X

Ho€ HE,

On squaring both sides, we get

v=

¢ (3x10%)?

L =225
(2x10%)* x1

r Vlu'
(a) : When coils are connected in parallel, then ratio
of currents flowing in these coils will be equal to
reciprocal of the ratio of their resistances.

(as both the coils are made of similar wires)
2nr, B _ i)/ 21

h g &
Tomn [(Meiy) /28]

= o
L 2npon B,

L

=(ﬂ) o i
20) 1

. (¢) : Dipole moment of fixed dipole can be written

as, ﬁ:pcos9?+psin9;



For electric field, E, =E i
Torque on the dipole

%, =(pxE,) =7 =(pcosBi+ psin®j)x(E)
= pEsin 6 (=k) ()

Now, for E, = x/gEl;= \/SE]A
In this case, torque on the dipole, T, =(px E,)

%, =(pcosi+ psin8)) x(V3E))

%, =\/3pEcos6 (k) )
Now given, T, =-T,

V3pE cos 0 (k) = —pEsin® (<k)

J3cos0=sin® or —-\/_ tan0=13
= 08=60° o8

14. (a) : Number of half-lives in two days for substance

2and 1 respectively are n, = ¢ >l(224 =4and
,= 2X2 3
16

By using N = No(% ]

N, (N, (1 J
2

1 \"
N, _ (), X(E] 2
1

15. (c) : For total internal reflection, angle of emergence,
= 90°. Now applying Snell’s law at face AC,

we have
s.me =u = sinr,= 2. x sin 90°
sinz, u
= sinr,= —— X
1.524
= ry=sin"! (0.656)
= r,=41°
From geometry, ZA = ér, +4r
Lry=LA-Lry=60°-41°=19°
Applying Snell’s law at face AB, we have
snl ()
u= o = sini= (u)sinr,

= sini=1.524 x sin 19°
= i=sin" (0.496) = i=29.74°
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Q

Two concave refracting surfaces of equal radii of
curvature and refractive index 1.5 face each other
in air as shown in figure. A point object O is placed
as shown in figure. What is the separation between
the images of O formed by each refracting surface?

T
Axri 5/_2;
I 70)
(i3 3
(a) 114R (b) 1.0114R
(c) 0.114R (d) 0.4R

If momentum (P), area (A) and time (T) are taken
to be fundamental quantities, then energy has the
dimensional formula

(@) [P'A'TY) (b) [P*A'T!]

(c) [PIA-IllTl] (d) [PlAllzT-l]

A system consists of a uniformly charged sphere
of radius R and a surrounding medium filled by

a charge with the volume density p=g,where
r

o is a positive constant and r is the distance
from the centre of the sphere. Find the charge of
the sphere for which the electric field intensity
E outside the sphere is independent of R.

2
@ = (b) —
2g, e,
(c) 2noR? (d) None of these

Two long parallel wires are at a distance 2d apart.
They carry steady equal currents flowing out of the
plane of the paper, as shown. The variation of the
magnetic field B along the line XX is given by

ML
Ve
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with Numerical Value Type Questions

@K g
X X (d) X X
N \ d d ( ¢ X dy 4 (

A photon collides with a stationary hydrogen atom
in ground state inelastically. Energy of the colliding
photon is 10.2 eV. After a time interval of the order
of microsecond another photon collides with same
hydrogen atom inelastically with an energy of 15
eV. What will be observed by the detector?

(a) One photon of energy 10.2 ¢V and an electron
of energy 1.4 eV.

(b) Two photons of energy 1.4 eV.

(c) Two photons of energy 10.2 eV.

(d) One photon of energy 10.2 eV and another
photon of 1.4 eV.

Two identical rectangular rods of metal of thermal
resistance R, are welded end to end as shown in
figure (i) and 10 J of heat flows through the rods
in 2 min. How long would it take for 30 J of heat
to flow through the the rods if they are welded as
shown in figure (ii).

100°C
(i)

(a) 2 min (b) 1.5 min
(c) 1 min (d) 4 min
Distance between the centres of two stars is 10a.
The masses of these stars are M and 16 M and their
radii a and 2a respectively. A body of mass m is fired
straight from the surface of the larger star towards
the smaller star. The minimum initial speed for the
body to reach the surface of smaller star is

2 |Gm 3 [5Gm
(a) Vs (b) N



10.

1

o

f 3 |G
()_ 5Gm @ > m
a 2V a

A mild-steel wire of length 2L and cross-sectional
area A is stretched, well within elastic limit,
horizontally between two pillars,

2L —ﬂ

A mass m is suspended from the midpoint of the
wire. Strain in the wire is
2

X x? X
e b7 @ @3
Two point masses of 0.3 kg and 0.7 kg are fixed at the
ends of a rod of length 1.4 m and of negligible mass.
The rod is set rotating about an axis perpendicular
to its length with a uniform angular speed. The
point on the rod through which the axis should
pass in order that the work required for rotation of
the rod is minimum, is located at a distance of
(a) 0.42 m from mass of 0.3 kg
(b) 0.70 m from mass of 0.7 kg
(c) 0.98 m from mass of 0.3 kg

(d) 0.98 m from mass of 0.7 kg.

A uniform but time-varying
magnetic field B(t) exists in a
circular region of radius a and
is directed into the plane of the
paper, as shown in the figure.
The magnitude of the induced
electric field at point P at a
distance r from the centre of the
circular region

(a)

B(1)

P

(a) is zero (b) decreases as l
r

1
(c) increases as r (d) decreases as -
r

. An insulated container containing n moles of

monoatomic gas of molar mass m is moving with
a velocity v,. If the container is suddenly stopped,
find the change in temperature.

2 2

mvg mvg

(a) Ty (b) R
2 2

mnvy mvy

© = (d) 2R

12.

13.

14.

15.

A monochromatic beam of light falls on Young’s
double slit experiment apparatus at some angle
(say 0) as shown in figure. A thin sheet of glass is
inserted in front of the lower slit S,. The central
bright fringe (path difference = 0) will be obtained

7 (Glass
sheet)

(a) anywhere depending on angle 6, thickness of
plate t and refractive index of glass pt

(b) atO

(c) below O (d) above O

Consider the following four arrangement of
spherical shells of radius a and b (a << b).

OOICIC

) (%] €y (Cy
Then which of the following holds good for the
value of their capacitances.
@@ C,<GC>C=C, (b) C;>C =C,>C,
(©) G>GC>Ci>C (d) G>C=C>C
An object of specific gravity p is hung from
a thin steel wire. The fundamental frequency
for transverse standing waves in the wire is
300 Hz. The object is immersed in water so that
one half of its volume is submerged. The new
fundamental t’requency in Hz is

1/2
(@) 300(2" 1) (b) 300( % ]
2p 2p-1

2p 2p-1
(c) 300(_2p—l) (d) 300( » ]

A student uses a simple pendulum of exactly
1 m length to determine g, the acceleration due to
gravity. He uses a stop watch with the least count of
1 s for this and records 40 s for 20 oscillations. For
this observation, which of the following statements
is true?
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16.

18.

19.

o

(a) Error AT in measuring T, the time period, is
0.02 seconds.

(b) Error AT in measuring T, the time period, is 1
second.

(c) Percentage error in the determination of
gis 5%.

(d) Percentage error in the determination of
gis 2.5%.

The ratio of contributions made by the electric field
and magnetic field components to the intensity of
an e.m. wave is

@c:1 () S:1 (o) 1:1 (d) Ve:l

. The water flows from a tap of diameter 1.25 cm

with a rate of 5 x 10 m? s, The density
and coefficient of viscosity are 10° kg m* and
10-? Pa s respectively. The flow of water is

(a) steady with Reynolds number 5100

(b) turbulent with Reynolds number 5100

(c) steady with Reynolds number 3900

(d) turbulent with Reynolds number 3900

Two bulbs consume same power when operated at
200 V and 300 V respectively. When the two bulbs
are connected in series across a DC source of 500 V,
then ratio of

(a) potential difference across them is 3 : 2

(b) potential difference across themis2: 3

(c) power consumed by themis4:9

(d) power consumed by themis2: 3

A particle is in linear simple harmonic motion
between two points A and B, 10 cm apart, as shown
in figure. Take the direction from A to B as the +ve
direction and choose the incorrect statement.

AO=0B=5cm
BC=8cm

(a) The signs of velocity, acceleration and force on
the particle when it is 3 cm away from A going
towards B are positive.

(b) The signs of velocity of the particle at C going
towards O is negative.

(c) The signs of velocity, acceleration and force on
the particle when it is 4 cm away from B going
towards A are negative.

(d) The signs of acceleration and force on the
particle when it is at point B are negative.
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20. The electron emitted in beta radiation originates

from

(a) inner orbits of atoms

(b) free electrons existing in nuclei
(c) decay of a neutron in a nuclei

(d) photon escaping from the nucleus.

NUMERICAL VALUE TYPE

21. Two masses are connected by a string as shown in

22.

y

24.

2

w

w

the figure over a frictionless pulley.

T,
%‘& T
m,=4kg

The acceleration (in m s72) of the system is

The magnetic field of a beam emerging from a filter
facing a floodlight is given by
B=12x10"5in(1.20 X 107 z - 3.60 x 10" N)T.
What is the average intensity (in W m~?) of the beam?

. Figure shows a meter bridge, X=4Q vy

wire AC has uniform cross-
section. The length of wire G
ACis 100 cm. X isa standard

3 . D
resistor of 4 Q and Y is a !

e

coil. When Y is immersed €

in melting ice, the null point is at 40 cm from point
A. When the coil Y is heated to 100°C, a 100
resistor has to be connected in parallel with Y in
order to keep the bridge balanced at the same point.
Temperature coefficient (10~* K-!) of resistance of
the coil is

The circuit shown in the figure contains two diodes
each with a forward resistance of 50 ohm and with
infinite backward resistance. If the battery voltage
is 6 V, the current through the 100 ohm resistance
(in ampere) is

D, 150 Q
— P WW—
D, 50 Q
e AN
< W

A0 )

. In refrigerator one removes heat from a lower

temperature and deposits to the surroundings at
a higher temperature. In this process, mechanical



work has to be done, which is provided by an
electric motor. If the motor is of 1 kW power, and
heat is transferred from -3°C to 27°C, find the heat
(in kJ) taken out of the refrigerator per second
assuming its efficiency is 50% of a perfect engine.

SOLUTIONS

1.

(c) : For image formed by the surface on the right
side

p,=1,u2=1.5,u=?,k,=—k

[
v o u R,

15 2 _15=-1 -3R
=R - ——
v R =R 5

The image is at a distance (R-%): 0.4R from

the centre P towards the right hand side. For the
surface on the left hand side
u=%,R2 =-R, 1, =Lu,=15

1.5 2 15-1 -9R
So, —+—=—— or v=—nrns

v 3R -R
The image is at a distance of (g-k): g from

the centre P towards the right hand side.
The distance between the two images is

=0.4R—§=0.114R

Therefore answer is (c).

(d): Let energy, E o PAPT

or E=kP'A'T¢

or [ML*T-?] = [MLT-!)[L2]¢[T]¢
= [MuLMZbT-a«]

whence,a=1,b= %,c:—l

Dimensional formula for E is [P'AY2T-!].
(c) : Using Gauss theorem for spherical surface of
radius r outside the sphere with the charge q

[Eds=Lpryav
0 €0

E4nr® = l(q + j & (4mr?)dr ]
&\ RT

_(g-2moR%) . anor’

E4nr?
2€,
The intensity E does not depend on R if
2
ﬂ:o or q:ZnaR3
€

(b): The steady currents in the two parallel wires
flow out of paper. O is a point in the centre between
two wires. The wires are at P and Q. Since the
current flows out of the plane of the paper, the
magnetic field at points to the right of given wire
will be upwards and to the left will be downwards.

s

X

P
N ‘ 9
)

[T

]

(i) Atpoint O, net field will be zero. The fields due
to wires at P and Q are equal in magnitude but
opposite in directions.

(ii) Region QX’ : Magnetic field will be upwards.
The region lies to right of both the wires.

(iii) Region OQ : Net field will be downwards. Due
to nearness, wire at Q dominates.

(iv) Region OP: Net field will be upwards. Due to
nearness, wire at P dominates.

(v) Region PX : Net field will be downwards. The
region lies to left of both the wires.

Graph (b) satisfies all the five conditions.

(a) : For a hydrogen atom,

E, =-13.6eV,E, = lj—zs ==34eV
E,-E =-34+136=102eV

During inelastic collision, photon of energy 10.2 eV

is absorbed by the hydrogen atom. This excites the

electron from ground state to the second orbit. The
electron jumps back to the ground state in less than

amicrosecond releasing a photon of energy 10.2 V.

The second photon of 15 eV energy will ionise

the atom because ionisation energy is just

13.6 eV. The knocked out electron will retain the

balance energy = 15 - 13.6 = 1.4 eV.

(b): The thermal resistance of each rod is R.

In case (i) the rods are in series.
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o

R¢=R+R=2R
Rate of flow of heat will be
dQ AT 10 (lOO 0)
dt Rs 2 2R

R=10
In case (ii) the rods are parallel; so
1 l 1 R
—=—+—=Rp=—=5
Rp “R'R 2

Now, rate of flow of heat in this case will be
dQ AT 30 (100-0
N i
dt R, "t 5

or t=1.5minute.

(b): First we have to find a point where the resultant

field due to both is zero. Let the point P be at a

distance x from centre of bigger star.

G(IGM) G = x=8a(from O,)

.\r2 (l(la x)z

i.e., once the body reaches P, the gravitational pull of
attraction due to M takes the lead to make m move
towards it automatically as the gravitational pull of
attraction due to 16 M vanishes i.e., a minimum KE
or velocity has to be imparted to m from surface
of 16M such that it is just able to overcome the
gravitational pull of 16 M. By law of conservation
of energy

1, [ G(6M)m GMm]
—myT |- = =
2a

8a
+|:_GMm_G(16M)m]
2a 8a
= Yo GMm(4S) 2 5GM
a

(a): k—L—.Lq)
Dhasas

Change in length, AL = AC - AO

PHYSICS FOR YOU | JUNE 20

2
=[2+x*)?-L=1L +1"— —L=X
22 2L

x2/2L_x_2
L 2p

Longitudinal strain = % =

(c): Let the axis of rotation
pass through O.
I= mr? for point mass.
I=1+1, (0]
=03x>+0.7(14-x)?
=032 +0.7 (196 +x° - 2.8x)
=x2+ 1.372 - 1.96x
The work done for rotation of
the rod is stored as rotational

(14-x)
0.7 kg

1
kinetic energy, 2 I, of rod.

I0?

or W=T=%(x1 +1.372 - 1.96x)0”

daw
For work done to be minimum, - =0
d o’
. ;I:(x2 +1.372—l.96x)]7 =0

or 2x+0-1.96=0 or 2x=1.96 or x=0.98 m

. (b): Magnetic field B(¢) is directed into the plane of

the paper. P lies outside the field.
do B(t)
t

$E.di = — 'p

d= o
or EQmr)= —(B.A)
dt

. (a) : There is n moles of the monoatomic gas in the

container.

molar mass of the gas = m,

Total mass of the gas in the container, M = mn
Change in KE of the gas when the container is
suddenly stopped, i.e.,

1
AK = (KE);piia1 = (KE)goal = EMvg -0
—Mv
2 0~

This change in kinetic energy (AK) result in a
change in internal energy (AU) of the gas.

—mnv
2 0
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12.

13.

14.

o

AU=nCyAT = n(z R]AT
Here, AT is the change in temperature of the gas.
As AU=AK, n(%R)AT:%mnvg

2
aT=2%
3R
(a) : The position of the central bright fringe will
depend on angle 0, thickness of plate, distance
between the slits and refractive index of the glass.
For example, if d sin® = (u - 1)t, the central bright
fringe is at O. If d sin® > (u - 1)t, the central bright
frigne lies above O, and if d sin® < (u - 1)t, the
central bright fringe lies below O. Therefore the
answer is (a).
4neyab
®): ¢, =anegh,C; ==~
4me b’
C,= : ¢, _4m;0b

=0

Clearly C, =
B
also C;>C,=C, |~ b —>b
-a

ab

4ne,
Now C; = 0 =4mega = C,>C,=C,>C,

(a) : The steel wire is first stretched by an object
of specific gravity p in air. Then the object is half
submerged in water. The stretching force diminishes
due to upthrust of water on the object. Let ¢ denote
specific gravity of water.

Weight of the object = Vpg

Vv
Upthrust of water on object = ?Gg-

Vog

. TensionT’ = Vpg - 2

2p-0
or T':Vg( p2 ]

1T
V=5 m where T = Vpg
, 1 v
V= — [— -_——= —
2\ v T
v Vg2p - 1) 1
or — = =
v 2 Vgp
12
or v=v 2p_lor u'=300£ i
2p 2p
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15.

17.

18.

(c) : Relative error in measurement of time,

40s
Time period, T=——=2s
20

Error in measurement of time period,

AT=Tx§=2s><i=0.0Ss
t 40

The time period of simple pendulum is

2 2
T=21t\/I or T2=4L’ or g= Ll
8 g 12

8. 281

g T
Percentage error in determination of g is

Ag
4

1
40

1 2
=—cg,E2,
2:80

e (e

20 T t

—XIOO—LXIOO 5%
20

. () : As intensity due to electric field

lntensity due to magnetic field I, = ;E

—c(-: E?
2

T B2,

=(eabto(E/ B) -[ = ](c2)=1

(b): Reynolds number,

vpD
=—andv=—
R nD

R, =

Here,

@
nDn

D=125cm=125x102m

p=

10°kgm=,n=10"Pas
Q=5%x10"m’s"!

4x5x107 x10°

3.14x1.25x107 x107

(asc= . and E/B=¢)
VEoHo
4Q _nD?
8 (“Q—TV)
=5095=5100.

For R, > 3000, the flow is turbulent.

(c) : Let resistance of bulbs are R, and R,

R,

R

(200)?
Rl
9

4

_ (300

R,

R, R,

500 V



19.

20.

21.

22.

23.

24

R V. o500
V2T R +R,
2
W_R_4 A _ (W) R_4
V, R, 9 B \V,) R 9

XR,

(b): (a) Particle at P, is 3 cm away from A and is
going towards B. As such sign of v is positive. Force
and acceleration, which are directed towards O,
also have positive signs.

—4 cm—» [¢—3 cm—»|
B Py O B8 G A
k 5cm ‘) 5cm |

(b) Particle at C is going from A to B and as such
sign of v is positive.

(c) Particle at P, is 4 cm away from B and is going
towards O. As such sign of v is negative. Force and
acceleration which are directed towards O also have
negative signs.

(d) Particle at B is going towards O and as such
signs of acceleration and force are negative.

(c) : In B-emission, a neutron of nucleus decays
into a photon and a f3-particle.

1 1 0
on—H+_je

©):a= ng—mlgsme___ (4g —8¢sin30 )=0

my+m,
(1.72) : Comparing B = B, sin(kz - ot) T with
B=12x10"%sin(1.20 X 107 z - 3.60 X 10"°¢) T,
we get By=12x 10T
Average intensity of the beam,
; B} _3x10°x(12x107%)

T 2x4nx1077
(6.3): i :L
R, 100-I
Since null point remains unchanged
X _40

"ll + mz

=1.72Wm™

R-R _g3x107K!

RyAt

(0.02) : In the given circuit, diode D, is forward
biased while D, is reverse biased. Moreover,

o=

D, has a forward resistance of 50 Q.

Current through 100 Q resistance = 0.02 A.

25. (19) : Efficiency of a perfect engine working
between - 3°C and 27°C (ie., T, = 270 K and
T, = 300K)

nenginc =1- 1,

Since efficiency of the refrigerator (1)) is 50% of
Tengine

Nret. = 0.5 Nengine = 0.05
If Q, is the heat transferred per second at higher
temperature by doing work W, then

w w 1K
~orQ L
Q Ny 0.05
(as W=1kWx 1s=1k])
Since 1, is 0.05, heat removed from the refrigerator
per second, i.e.,
Q= Q) ~Meer Q= Q1 - Myp)
=20kJ (1-0.05)=19k]

Neet, =

e
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BRAIN

MAP

Energy Consideration
in Motional emf

o Emfinthewire=Bvl

ELECTROMAGNETIC
INDUCTION

& R ; A magnetic field can produce an electric field that can
drive a current. This link between a magnetic field and
the electric field is now known as Faraday's law of
" induction.The obser by Michael Faraday and oth

scientists which led to this law were at first just basic
science. Today, however, applications of this basic science

i i
Michael Faraday

iseverywhere.

special featureg of

Motional emf
« On a straight conducting
wire, &= Bvl

nduced electrj, P
la

e i '=£_ﬂ « On a rotating conducting wire
R R 1 about oneend Bol® Induced
o Forceexerted on the wire, T L Electric Field
FaEfy | O Here, B, = ori)and T are « Itisproducedby changein magnetic
R T perpendicular to field in a region. This is non-
» Powerrequiredto ln;;;v!zlhewne each other. conservative in nature.
v
Y e ﬁ-,ﬁ:-ﬁﬁ.?“‘_ﬁgq
It is dissipated as Joule Sy dt dt
heat. o £ § o This is also known as integral
o 2,5 formof Faraday's law.
et ¢ B
318
<
o “\d\.ud om'/c.,,,'
dy current
Eddy Current condueting piary
o The currents induced in MAGNETIC s taer
surface of bulk pieces of conductors FLUX AND

‘when the magnetic flux linked with the
conductor changes are known as Eddy
currents, Slotting the conductor reduces the
eddy current.
e Applications : Electromagnetic
damping, Induction furnace, Electric
power meter, Magnetic braking

FARADAY’S LAW

« Magnetic flux ¢ = B-A = BAcosf
o Faraday's Laws : It states that whenever magnetic flux
linked with a coil changes, an emfisinduced in the coil.

Induced emf, £ = -Ni:.n.
dt

o The direction of the induced

current is such that it opposes the
change that hasinduced it.
e If a current is induced by an
increasing(decreasing) flux, it will
weaken (strengthen) the original flux.

o It is a consequence of the law of

o conservation of energy.
intrains. et 1
Induced current, 1 = & = y ER8/41)
R R
Induced charge flow, AQ = IAt = -N X8
Magnetic i R
Energy o The polarity of induced emf is such that it E%h_
* Energy stored inlan inductor Con © & o
=i oy
Lpt) e ; el Electric Generator
SE—E) """d“‘l‘h“""“‘d' %, & o Mechanical encrgy is
Up =3 —B'Al ™ converted into electrical energy by
* Magnetic tnclgydcnslly virtue of electromagnetic induction.
U B £ o Induced emf,
"=V T2, s 'f €= NABa sinof = ggsinat
S’ o Current,
$ NBAw )
S ¢ Combination of ) sinot = Iysinot
qf ' & Inductors
*€ « Inductors in series, Ls = + L, £2M
’
e S -
Inductance Li+L+2M
« Emfinduced inthe coil/conductor, £ = -l# o Ifcoilsarcfaraway, then M=0
. Coemmmofulﬂndmnon
So.g=L,+11mdL,=Li13_
S = — 1 2
" dl Idl
o Selfinductanceofacoil L= -,.‘,mvzk
Al e T T —nE'M
o Mutualinductance, =282 "€ ___~&
I (dijdt)  (dl/de) L-RCircuit

© Mutual inductance nflwndusclywound circularcoils, M = N\N, .
2 7 e Current growth in L-R
« Mutuali oftwol lenoid:

circuit I=I,(1-¢7"%)
N,N,A
M= pop, arinynl = EﬂEL'x_x_L

o Currentdecayin L-Rcircuit
I=I(e"™)
Here, 1; = Time constant = 5
Growth/decay of L=&
L

5 : g M
« Coefficientof coupling, k = o
L,

-

For perfect coupling, k=10,

¢
“rTent in an inductor
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SECTION 1 (Maximum Marks : 12)

This section contains FOUR (04) questions.

Each question has FOUR options. ONLY ONE of these
four options is the correct answer.

For each question, choose the correct option corresponding
to the correct answer.

Answer to each q will be evalu
the following marking scheme:

d 7
'8

to

Full Marks : +3 IfONLY the correct option is chosen.
Zero Marks : 0 If none of the options is chosen

i.e. the question is unanswered).
Negative Marks : -1 In all other cases.

Consider the earth as a uniform sphere of mass M
and radius R. Imagine a straight smooth tunnel
made through the earth which connects any two
points on its surface. The time taken by a particle
to go from one end to other through the tunnel is

R’ R’

2m [— b
(a) 2m T, (b) n rvi
3 3
© (X @ JR
GM 2GM

A conducting wire of length / and mass m is placed
on two inclined rails as shown in the figure. A
current I is flowing in the wire in the direction
shown. When no magnetic field is present in the
region, the wire is just on the verge of sliding. When
a vertically upward magnetic field is switched on,
the wire starts moving up the incline. The distance
travelled by the wire as a function of time  will be
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4.

1
(a) 5[ ]
(b) %[EX;—ngme] &
(©) %[——ngme]l‘
(d) —[’—Blcosze—nginO:Il:
2[ m cos®

Two light springs of force constants k; and k, and

a block of mass m are in one line AB on a smooth

horizontal table such that one ends of each spring

is fixed on rigid supports and the other end is free

as shown in the figure.

«0cm
v

k k,

A C D B
The distance CD between the free ends of the
springs is 60 cm. If the block moves along AB
with a velocity 120 cm s™" in between the springs,

calculate the period of oscillation of the block.
m=200g)
(d) 4355

(ky=18Nm™ k;=32Nm™,
(a) 3s (b) 4s (c) 2845
Apointcharge gislocated
at centre O of a spherical
uncharged conducting
layer provided with a
small orifice as shown
in the figure. The inside
and outside radii of the
layer are equal to a and b
respectively. What amount of work has to be
performed to slowly transfer the charge g from the
point O through the orifice and into infinity ?

7 (l_l) p 4 (1.1
0 8ne,\a b L 8ne, \b a




4 (1.1 o A(1_1
© mﬁ(ﬂ b] @ mu(b =

SECTION 2 (Maximum Marks : 32)

This section EIGHT (08) q

Each question has FOUR options. ONE OR MORE THAN

ONE of these four option(s) is (are) correct answer(s).

For each question, choose the option(s) corresponding to

(all) the correct answer(s).

Answer to each q will be evaluated ding to

the following marking scheme:

Full Marks : +4 If only (all) the correct option(s)
is (are) chosen.

Partial Marks : ~ +3 If all the four options are correct
but ONLY three options are chosen.

Partial Marks :  +2 If three or more options are correct
but ONLY two options are chosen
and both of which are correct.

Partial Marks : ~ +1 If two or more options are correct
but ONLY one option is chosen and
it is a correct option.

Zero Marks : 0 If none of the options is chosen

(i.e. the question is unanswered).
Negative Marks : -1 In all other cases.
For example, in a question, if (a), (b) and (d) are the
ONLY three options corresponding to correct answers, then
choosing ONLY (a), (b) and (d) will get +4 marks;
choosing ONLY (a) and (b) will get +2 marks;
choosing ONLY (a) and (d) will get +2 marks;
choosing ONLY (b) and (d) will get +2 marks;
choosing ONLY (a) will get +1 mark;
choosing ONLY (b) will get +1 mark;
choosing ONLY (d) will get +1 mark;
choosing no option (i.e. the question is unanswered)
will get 0 marks ; and
choosing any other combination of options will get -1 mark.
For a certain radioactive substance, it is observed
that after 4 h, only 6.25% of the original sample is
left undecayed. It follows that
(a) the half-life of the sample is 1 h

(b,

the mean life of the sample is L h
In2

(c) the decay constant of the sample is In(2) h!

(d) after a further 4 h, the amount of the substance
left over would by only 0.39% of the original
amount.

A system consists of two -

identical cubes, each of mass m,

linked together by the compressed

weightless spring of stiffness k.

The cubes are also connected by a

thread which is burned through at m

a certain moment.

10.

(a) Thelower cube will bounce up after the thread
has been burned through when the initial

2
compression of the spring is % .

(b

If the initial compression of the spring is
7 mg/k, then centre of gravity of this system
will rise to height sﬂ

(c

fa2

The lower cube will bounce up after the thread
has been burned through when the initial

compression of the spring is smg i
(d) Allare correct. k

It is desired to make a long cylindrical conductor
whose temperature coefficient of resistivity at 20°C
will be close to zero. If such a conductor is made by
assembling alternate disks of iron and carbon, find
the ratio of the thickness of a carbon disk to that an
iron disk.

(For carbon, p = 3500 x 10° Q mand « =
-0.50 x 107> °C™! for iron, p = 9.68 x 10~ Q m and
a=65x107°C™)

(a) 036 (b) 0.036 (c) 1.0 (d) 2.0

A rocket set for vertical firing weighs 50 kg and

contains 450 kg of fuel. It can have a maximum

exhaust velocity of 2 km s~

(a) Minimum rate of fuel consumption to just lift
it off the launching pad is 2.45 kg s™".

(b) Minimum rate of fuel consumption to give it
an acceleration of 20 m s 2 is 3.5 kg s~

(c) The speed of the rocketis 4.2 kms™ when the
rate of consumption of fuel is 10 kgs™" after
whole of the fuel is consumed.

(d) Allare correct.

One mole of a diatomic ideal gas (y = 1.4) is taken
through a cyclic process starting from point A.
The process A — B is an adiabatic compression,
B — Cis isobaric expansion, C — D is an adiabatic
expansion, and D — A is isochoric. The volume
ratios are Vy/Vp = 16 and V/Vp = 2 and the
temperature at A is Ty = 300 K.

(a) Temperature of the gas at B is 909 K.

(b) Temperature of the gas at D is 791 K.

(c) The efficiency of the cycle is 61.4%.

(d) The efficiency of the cycle is 38.6%.

A 30 cm violin string with linear mass density
0.652 g m™" is placed near a loudspeaker that is
fed by an audio oscillator variable frequency. It is
found that the string is set into oscillation only

o
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at the frequencies 880 Hz and 1320 Hz as the
frequency of the oscillator is varied continuously
over the range 500-1500 Hz. What is the tension
in the string ?

(a) 120N (b) 60N (c) 90.8N (d) 454N

. A linear object of size 1.5 cm is placed at 10 cm

from a lens of focal length 20 cm. The optic centre
of lens and the object are displaced a distance A.
‘The magnification of the image formed is m. (Take
optic centre as origin). The coordinates of image of
A and Bare (x;, y;) and (x,, y,) respectively. Then
f=20cm
f
A= ?5 e 10 cm 0 &

A
Object

(@) (x1, 1) =(-20 cm, -1 c¢m)
(b) (x2,55) =(-20 cm, 2 cm)
() m=3 (d) m=2

. For a certain metal, the K absorption edge is at

0.172 A. The wavelength of K, K and K, lines
of K series are 0.210 A, 0.192 A, and 0.180 A,
respectively. The energies of K, L and M orbits are
Ey, E; and E), respectively. Then

(a) Ex=-13.07keV  (b) E; =-7.52keV

(c) Ey=-321keV  (d) Ex=13.04keV

SECTION 3 (Maximum Marks : 18)

o

. Averylong, straight, thin wire carries -3.60 nCm~

This section contains SIX (06) questions. The answer to
each question is a NUMERICAL VALUE.
Answer to each question will be eval d
Sfollowing marking scheme:

ding to the

Full Marks : +3 IfONLY the correct numerical value
is entered.
Zero Marks : 0 Inall other cases.

. A current I flows in a rectangularly shaped wire

whose center lies at (xg, 0, 0) and whose vertices
are located at the points A(x, + d, -a, -b),
B(xg - d, a, -b), C(xy - d, a, b), and D(x, + d, -a, b)
respectively. Assume that a, b, d << x;. Find the
magnitude of magnetic dipole moment vector of
therectangular wire framein] T (Given:b=10m,
d=4m,a=3m,1=0.01 A)

1
offixed negative charge. The wireistobe surrounded
by a uniform cylinder of positive charge, radius

PHYSICS FOR YOU | JUNE 20

15.

16.

18.

1.50 cm, coaxial with the wire. The volume charge
density p of the cylinder is to be selected so that
the net electric field outside the cylinder is zero.
Calculate the required positive charge density
p (inpuC m'j).

A long coaxial cable consists of two thin-walled
conducting cylinders with inner radius 2 cm and
outer radius 8 cm. The inner cylinder carries
a steady current 0.1 A, and the outer cylinder
provides the return path for that current. The
current produces a magnetic field between the two
cylinders. Find the energy stored in the magnetic
field for length 5 m of the cable. Express answer in
nJ (useln2=10.7).

A 0.5 kg block slides from the point A on a
horizontal track with an initial speed 3 m s
towards a weightless horizontal spring of length
1 m and force constant 2 N m™". The part AB of
the track is frictionless and the part BC has the
coefficient of static and kinetic friction as 0.22
and 0.20 respectively. If the distance AB and BD
are 2 m and 2.14 m respectively, find the total
distance (nearest integer) in m through which the
block moves before it comes to rest completely.
[g=10ms2)

A B D (o}

. An open organ pipe containing air resonates in

fundamental mode due to a tuning fork. The
measured values of length I (in cm) of the pipe
and radius r (in cm) of the pipe are I = 94 £ 0.1,
r =5 x 0.05. The velocity of the sound in air is
accurately known. The maximum percentage error
in the measurement of the frequency of that tuning
fork by this experiment is given by o%. Find the
value of 10 c..

In a certain polytropic process, the volume of
argon was increased four times. Simultaneously,
the pressure decreased eight times. Find the molar
heat capacity (in SI unit) of argon in this process,
assuming the gas to be ideal.
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PAPER-II
SECTION 1 (Maximum Marks : 32)

o

This section contains EIGHT (08) questions.

Each question has FOUR options. ONE OR MORE
THAN ONE of these four option(s) is (are) correct
answer(s).

For each question, choose the option(s) corresponding
to (all) the correct answer (s).

Answer to each question will be evaluated according
to the following marking scheme:

Full Marks : +4 If only (all) the correct option(s)

is (are) chosen.

Partial Marks :  +3 If all the four options are correct
but ONLY three options are
chosen.

Partial Marks : +2 If three or more options are
correct but ONLY two options
are chosen and both of which
are correct.

Partial Marks :  +1 If two or more options are correct
but ONLY one option is chosen
and it is a correct option.
If none of the options is chosen
(i.e. the question is unanswered).
Negative Marks : -2 In all other cases.
For example, in a question, if (a), (b) and (d) are the
ONLY three options corresponding to correct answers, then
choosing ONLY (a), (b) and (d) will get +4 marks;
choosing ONLY (a) and (b) will get +2 marks;
choosing ONLY (a) and (d) will get +2 marks;
choosing ONLY (b) and (d) will get +2 marks;
choosing ONLY (a) will get +1 mark;

choosing ONLY (b) will get +1 mark;

choosing ONLY (d) will get +1 mark;

choosing no option (i.e. the question is unanswered) will get

0 marks ; and

choosing any other combination of options will get

-1 mark.

Zero Marks : 0

A thin uniform bar lies on a A
frictionless horizontal surface

and is free to move in any
way on the surface. Its mass is e
6ms!

0.16 kg and length V3 m.
Two particles, each of mass 0.08 kg, are moving on
the same surface and towards the bar in a direction
perpendicular to the bar, one with a velocity of
10 m 57!, and other with 6 m s™" as shown in the
figure. The first particle strikes the bar at point A
and the other at point B. Points A and B are at a
distance of 0.5 m from the centre of the bar. The
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particles strike the bar at the same instant of time
and stick to the bar on collision. The loss of the
kinetic energy of the system in the collision process
is

(a) 2] (b) 4]

(c) 2.72]) (d) 5.44]

n drops of a liquid each with surface energy E join
to form a single drop. Then

(a) some energy will be released in the process
(b) some energy will be absorbed in the process
(c) the energy released will be E(n - ”213)

(d) the energy absorbed will be nE2*3 - 1)

A tuning fork vibrating with a frequency of 512 Hz
is kept close to the open end of a tube filled with
water, as shown in the figure.

The water level in the tube is gradually lowered.

When the water level is 17 cm below the open end,

maximum intensity of sound is heard. The room

temperature is 20°C. Then

(a) Speed of sound in air at room temperature is
360 ms'.

(b) Speed of sound in air at 0°C is 336 m sL

(c) If the water in the tube is replaced with
mercury, then the intensity of reflected sound
increases.

(d) If the water in the tube is replaced with
mercury, then the intensity of reflected sound
decreases.

PQR is an equilateral triangular frame of mass m
and side . It is at rest under the action of horizontal
magnetic field B as shown in the figure and the
gravitational field.
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(a) The frame remains at rest if the current in

the frame is zﬂ

rB

(b) The frame remains at rest if the current in
2mg
rB\/E .
The frame is in simple harmonic motion
when frame is slightly displaced in its plane
perpendicular to PQ. The period of oscillation

]

(d) For same as in above option, the period of

the frame is

(c

g 3"
oscillation is | —
H

Two identical cylindrical vessels with their bases
at the same level each contain a liquid of density p.
The height of the liquid in one vessel is h, and in
other vessel is h,. The area of either base is A. What
is the work done by gravity in equalizing the levels
when the two vessels are connected ?

A
@ "'f%(h.—hz)z ®) 22 (hy +

© P20 @ P+ by

2 2
A particle of mass m moves in a certain plane due
to a force F whose vector rotates in that place witha
constant angular velocity ®. Assuming the particle
to be stationary at the moment ¢ = 0, then
(a) its velocity as a function of time is

(EH

(b) its velocity as a function of time is

(21

(c

fa

the distance covered by the particle between

two successive stops is 7

(d) the mean velocity over two successive stops

.. A4F

is —.

Tmo

A massless rope is tossed over
a wooden dowel of radius r in
order to lift a heavy object of
weight W off the floor, as shown
in the figure. The coefficient of
sliding friction between the rope
and the dowel is p. Which of the
following relation is correct for
minimum downward pull (F,;) on the rope
necessary to lift the object ?
@) Fpin=We™  (b) Fpip= We'™
(©) Fin = -We™ (d) Fpin= We™

If dimensions of length are expressed as G*'h7,
where G, ¢ and h are the universal gravitational
constant, speed of light and Planck's constant
respectively, then

1 1
(0) xs =, 9= =
2772
) x=1,2=1
2 2

.

() y= 2.z 5
1 3
d) y= -, z= >
d y 22 >

SECTION 2 (Maximum Marks : 18)

This section contains SIX (06) questions. The answer
to each question is a NUMERICAL VALUE.

Answer to each question will be evaluated according
to the following marking scheme:

Full Marks : +3 If ONLY the correct numerical
value is entered.
Zero Marks : 0 In all other cases.

For the given circuit in the steady state condition,
charge on the capacitor is gy = 16 pC. If now the
battery is removed and the nodes A and C are
shorted. The time during which charge on the
capacitor becomes 4 pC is t(us) and emf of battery

is €(V). Find the value of 3—’ 3
€ln2
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10.

12.

13.

S50
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A glass of refractive index 1.5 is coated with a
thin layer of thickness t of refractive index 1.8.
Light of wavelength A travelling in air is incident
normally on the layer. It is partly reflected at the
upper and the lower surfaces of the layer and the
two reflected rays interfere. If A = 648 nm, obtain
the least value of t(in 10°® m) for which the rays
interfere constructively.

. A charged particle enters a uniform magnetic field

with velocity vy = 4 m s™" perpendicular to it, the
length of magnetic field is x = g R, where R is

the radius of the circular path of the particle in the
field. Find the magnitude of change in velocity (in
m s-') of the particle when it comes out of the field.

Two tuning forks A and B each
of natural frequency 85 Hz move
with velocity 10 m s™" relative to 0
stationary observer O. Fork A

moves away from the observer

while the fork B moves towards

him as shown in the figure. A wind

with a speed 10 m s™" is blowing in the direction
of motion of fork A. Find the beat frequency
measured by the observer in Hz. [Take speed of
sound in air as 340 m s™']

At— Be—

In two calorimeters, we poured 200 g of water
each at temperatures of +30 °C and +40 °C. From
the hot calorimeter 50 g of water, is poured into
cold calorimeter and stirred. Then from cold
calorimeter 50 g of water is poured in hot and
again stirred. How many times do you have to
pour the same portion of water back and forth
so that the temperature difference between water
in the calorimeters becomes less than 3 °C ? Heat
loss during the transfer and head capacity of
calorimeters is neglected.
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14.

A block of mass m is being pulled up the rough
incline, inclined at an angle 37° with horizontal
by an agent delivering constant power P. The
coefficient of friction between the block and the
incline is p. Find the maximum speed (in m s of
the block during the course of ascent.
[Take: P= 60 W, m = 1 kg, u = 0.5]
P

0 =37°

Section 3 (Maximum Marks : 12)

This section contains FOUR (04) match the columns type
questions.

Each question has FOUR options. ONLY ONE of these
four options corresponds to the correct answer.

For each question, choose the option corresponding to
the correct answer.

Answer to each question will be evaluated according to
the following marking scheme:
Full Marks : +3 If ONLY the correct option is chosen.
Zero Marks : 0  If none of the options is chosen (i.e.

the question is unanswered).

Negative Marks : -1 In all other cases.

. In each situation of Column-I, a physical quantity

related to orbiting electron in hydrogen-like atom
is given. The terms Z and n given in Column-II
have usual meaning in Bohr's theory. Match the
quantities in Column-I with the terms they depend
on in Column-II.

Column-I Column-II
(A) | Frequency of (P) | is directly
orbiting electron proportional
to 7
(B) | Angular (Q) | is directly
momentum of proportional
orbiting electron ton
(C) | Magnetic moment | (R) |is inversely
of orbiting electron proportional
ton’
(D) | The average current | (S) |is
due to orbiting of independent
electron of Z




Code:

(a) A-(PQ),B—(R,S),C—-(Q,S9),D—=(RS)
(b) A>(PR),B—(QS),C—(QS),D—>(PR)
() A-(R,Q),B-(QP),C—-(QR),D-(PQ)
(d) A—>(QS),B—>(QP),C—-(PR),D-(R,S)

16. In Young's double-slit experiment, the point source
S is placed slightly off the central axis as shown in
the figure. If A = 500 nm, then match the following.

s,U P
2mm I Iy =10 mm
£ o]
£|
=
1m 2m
Column-1 Column-I1
(A) | Nature and order of | (P) | Bright fringe of
interference at point P, order 80
OP = 10 mm
(B) | Nature and order of | (Q) | Bright fringe of
interference at point O order 262
(C) | If a transparent paper | (R) | Bright fringe of
(refractive index p = order 62
1.45) of thickness t =
0.02 mm is pasted on Sy,
i.e., one of the slits, the
nature and order of the
interference at P
(D) | After inserting the |(S) | Bright fringe of
transparent paper in order 280
front of slit S), the nature
and order of interference
at O
Code:
(a) A—(P), B—(Q), C—(R), D—(S)
(b) A—(Q), B—(P), C—(S), D= (R)
() A—(R), B>(Q), C—(P), D—(S)
(d) A—>(S),B—>(P),C—(Q.D—>(R)
17. In the following, Column-I lists some physical

quantities and the Column-II gives approximate
energy values associated with some of them.
Choose the appropriate value of energy from

18.

Column-II for each of the physical quantities in
Column-1.

Column-I Column-II
(A) | Energy of thermal neutrons | (P) |0.025 eV
(B) | Energy of X-rays (Q) |8 MeV
(C) | Binding energy per (R) |3 eV
nucleon
(D) | Photoelectric threshold of |(S) |10 keV
a metal
Code:

(a) A—(S), B=(Q), C—(R), D—(P)
(b) A—>(R), B (P), C—(S), D—(Q)
(c) A—(P),B—>(S),C—»(Q), D—(R)
(d) A—(Q), B—(S), C—(P), D> (R)

A block of mass m is put on
a rough inclined plane of
inclination 0, and is tied with a
light thread shown. Inclination
0 is increased gradually from
0=0°to 6 =90°

Match the column according to corresponding
curves.

N\

Column-1 Column-II
Tension in the

thread versus 6

(A) (P)

Normal reaction |(Q)
between the block
and the incline

versus 0

(B)

Friction force
between the
block and the
incline versus 6

(c

(R)

(D) [ Net interaction S)
force between
the block and the

incline versus 6

Code:

(a) A—(Q),B—(S),C—(R), D (P)
(b) A—(R), B—(P), C—(Q), D—(S)
() A—(Q), B—=(R),C—(S),D—(P)
(d) A—(R),B—(S),C—(P), D-(Q)
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SOLUTIONS

PAPER-|
1. (b): Suppose at some instant the particle is at radial
distance r from centre of earth O. Since, the particle
is constrained to move along the tunnel, we define its
position as distance x from C. Hence, equation of motion
of the particle is,

may = Fx
The gravitational force on mass m at distance r is,
GMmr
i R’ (towards O)
Therefore, F, = -F sinf = — GA;J’"’({] = G:{m -
r

Since, F, e -x, motion is simple harmonic in nature.
Further,

GMm GM
7 X Oray=— 7

may = -

Time period of oscillation is,

3
T=2m Ed =2n"R—
a, GM

The time taken by particle to go from one end to the

other is I
2
/4 R’
t=—=n
2 GM

2. (d): The front view of the arrangement is shown
in figure.

From initial condition, mg sin® = pmg cos®
= u=tanf

ma = IBl cosB - mgsin® - p N

N = mg cosO + IBl sin

P
= a= 1“cos(-]-nginO- e
m

m cos®
52
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_ IBlcos26
m cos®

Now, s = %atz = l[I—B'%—Zg sin(-)] I

- 2gsin@

2 m cos

3. (c): The block moves along AB with a velocity
of 120 cm s™', in between the springs. Since AB is
a smooth table, the journey from D to C or from
C to D is performed with the uniform speed of
120 cm s7". There is neither an acceleration nor a
retardation in this region.

The block moves to right and compresses the spring
along DB. The spring offers restoring force and the block
comes back to D. Thus half of oscillation is completed
in this journey. Let the time be t,.

m
For a spring, T =21 e

Distance DC

Now, t, = Time to travel from Dto C = -
velocity

or t= % =05s

Similarly t; = Time taken at spring (Cto A)

or ty=
2 2718
Again ty = Time to travel from Cto D
IO LR
120

Total time taken to complete one oscillation = T
Sh+h+tz3+1
Time period = 0.785 + 0.5 + 1.05 + 0.5
Period of oscillation = 2.84 s approximately.
4. (a): Initially, there will be induced charges of
magnitude -q and +q on the inner and outer surface
of the spherical layer respectively. Hence, the total
electrical energy of the system is the sum of self energies
of spherical shells, having radii @ and b, and their mutual
energies including the point charge g.
gl @ (10" - 49 _ -99

T 24meb 24meqa 4nea 4meb 4neb
o, U= 1 [i—l]
8ne Lb a

Finally, charge q is at infinity hence, Ur=0
Now, work done by the agent = increment in the energy

i
8ne la b

=U- U=



5. (a,b,c, d): We have, 6.25% = 8 1.2
100 16 2°

The given time of 4 h thus equals 4 half-lives so the half-
lifeis 1 h.

In2

decay constant

1
decay constant
decay constant, A = In2 h™*

Since half-life =

and mean life =

mean life, T = L h
In2

After further 4 h, the amount left over would be Lxl‘ 3
252
ie, Lor @% or 0.39% of original amount.
256 6

6. (b, ¢) : The initial compression in the spring (Al)
must be such that after burning of the thread, the upper
cube rises to a height that produces a tension in the
spring that is atleast equal to the weight of the lower
cube. Actually, the spring will first go from its compressed
state to its natural length and then get elongated beyond
this natural length. Let | be the maximum elongation
produced under these circumstances.

Then kI = mg ..(i)
Now, from energy conservation,
% kAP =mg (Al + 1) + %klz ()

(Because at maximum elongation of the spring, the
speed of upper cube becomes zero)
From equations (i) and (ii),

2 -
AP _2mgAl 3ng soeEa1>TE 3mg ‘ —mg
k k kK k
3mg

Therefore, acceptable solution of Al equals <

Let v be the velocity of upper cube at the position (say,
at C) when the lower block breaks off the floor, then
from energy conservation

%mvz= L AP - )~ mg1 + A ( Al=7ng)

o, P
k

At the position C, the velocity of CM, v, = mv_+0 =2
2m 2

Let the CM of the system (spring + two cubes) further

rises up to Ay,

Now, from energy conservation,

% (Zm)VZ‘ =(2m)g Ayrz

or, Ay, =

But, uptil position C, the C.M. of the
system has already elevated by,
(Al+1)m+0 4mg

2m k
Hence, the net displacement of
the C.M. of the system, in upward
direction

Aya =

Ay.= Ay(l + Aycz = 8%
7. (b):Change in the resistance of the conductor on
increasing its temperature,

R-Ry=Ryo(T - T).
The disks will be effectively in series, so we will add the
resistances to get the total. Looking only at one pair of
disk, we have
Re+ Ri = Roc (0 (T - To) + 1) + Roi (oi(T - To) + 1)
=Ry + Ro; + (Rg. &, + Ro; o) (T = Tp).
This equation will only be constant if the coefficient for
the term (T - T,) vanishes.
Then Ry, + Ry;ct; = 0,
but R = pL/A, and the disks have the same cross
sectional area, so

Lpo+Lipa=0

9.68x10™" x6.5%10
3500x107* % (=0.50%107")
=0.036

8. (a,c):Tojustlift off the rocket the launching pad,
weight = thrust force

—dm —dm \_mg
or | — [=—
dt dt v,
Substituting the values, we get
—dm )_ (450+50)(9.8)
dt 2x10°
Net acceleration, a = 20 m s>

)
ma=F-mgora= —|—— |-g

dt
This gives ( L )

Substituting the values, we get
(_ d_m ] (450+50)(9.8+20)
dt

2x10°
The rate of fuel consumption is 10 kg s~
for the consumption of entire fuel is

or mg= v,(

=245kgs™

m(g +a)
)

r

=7.45kgs™

!, So, the time
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s
T 7T

Speed of the rocket after t =45 s
v=u-gl+v,ln(ﬂ)
m

Here, u = 0, v, = 2 x lO’ms'l,mo=500kgand
m=50kg
Substituting the values, we get
500

v=0-(9.8)45) + (2 x 10°) 1n[5]
or v=-441 + 4605.17
or v=4164.17ms'=4.164kms™"' =42kms™’
9. (a,b,c):Given: n=1mole

Y = 1.4 for diatomic gas.

v, v,
T, =300K, A =16, € =2
VB VB

A — B : adiabatic compression

B — C : isobaric expansion

C — D: adiabatic expansion

D — A :isochoric process.
To find Ty P
Process A > B is adiabatic

(-6

Ty 14-1
or 7, =(16)

|
|
2

Vo 2V, 16V, V
= (16)%° = (256)"° = 3.03
o Tg=T4x3.03 or Tgp=300x3.03
or Tp=909K sa:(i)

To find Tp
B — Cis an isobaric process.

V.
Yo Ve or TC=TB(7L]
B

Ty, T
or Te=909x2 or Tc=1818K

C — D is an adiabatic process.

1, (v Y ve Y
_D=(é] o,f,,:f,:x[é] (- Vp=Vy)

... (ii)

T

2 Y41 1Y
or Tp=1818x (—] = 1818(;]
16

or Tp=1818x0.435 or

To find efficiency of the cycle.
Net work done
Heat absorbed

Tp=7914K  ...(ii)

% efficiency () =

54

x 100%
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Q-

or M= 2 % 100%

where Q; = Heat released in the cycle

Q, = Heat absorbed in the cycle
For adiabatic process AB and CD, AQ = 0
or Qup=Qcp=0

Now Qpg=nCydT or Qps= (l)(?](TA -Tp)

5 x 831
Q= ( - )(300 ~791.4) = -10208.8 ]

Negative sign shows that heat is lost by the system
Again Qg = nC, AT

Q= (l)(?](n;- Ty

7%8.31
Q=1x x (1818 - 909)
7%8.31x909
Q=5 =264383]

n= (l = %)100%
1

10208.8
or n=|{1- 100% or mn=614%
264383

Hence T = 909 K, Tp = 791.4 K = 791 K
N=61.4%

10. (d): A 30 cm string fixed at both ends will resonate if
the frequency is given by L = nv/2L, where n is an integer,
L the length of the string, and v the wave-speed on the
string. The string is observed to resonate at 880 Hz and
then again at 1320 Hz, so the two corresponding values
of n must differ by 1. We can then write two equations
(n+1)v

2L
(880Hz) (1320Hz)

=—and =—.

n 2L n+l 2L
Combining these two equations, we get

(880Hz) (1320 Hz)

nv
(880 Hz) = YA and (1320 Hz) =

or,

n n+l
(n+ 1) (880 Hz) = n(1320 Hz),
(880 Hz)
n=s ———— =2,
(1320 Hz)— (880 Hz)
For a string fixed at both ends (or a pipe closed or
opened at both ends), the frequency difference between
two adjacent harmonics is the same as the fundamental
frequency, i.e., V) =V, , | -V,



(880)

v=2(03)—= =264ms"

The tension, in the string
T=pv*=0.652x 107 x (264)> =454 N

11. (a,b,d): u=-10cm, f=20cm

B (x5, )
f=20cm
Object
I1A=05cmg....
Alxpyy)
4—20 cm ——>"

Magnification, m = YasA, 2
u =10

Height of image = 1.5 x 2 =3 cm
The y; coordinate of a point A on the image will be
»n=(-05)x2=-1cm
The y, coordinate of a point B on the image will be
y2=1x2=2cm
12. (a, b, ¢) : Energy of K absorption edge

1242 eVnm

= =7221 x 10° eV = 72.21 keV
0.0172 nm

Energy of K,, line is

he 1242eVnm
E, =——=———— =59.14keV

* A, 0021nm
Similarly, E, . 64.69 keV
*0.0192
=22 _Gokev
T 0.0180

Energy of K shell = (E, —E)

=(59.14 - 72.21) KeV = - 13.07 keV

Energy of L shell = EK' -E
=64.69 keV - 72 21 keV = - 7.52keV
Energy of M shell = -E

=69 keV - 7221 keV =-3.21keV
13. (2): Magnetic moment of a current carrying loop,
u=Is o
Area of the loop, = ABx BC
Here, AB=-2d ;+2a},R=2bI;

§=(-2d i+2aj)x (2b k) = 4bdj +4ab i
|u|=1|S|=4Ib\a® +d?
=4x001x10x [37 4 42
=04x5=2)T"
14. (5): We don't really need to write an integral, we
just need the charge per unit length in the cylinder to
be equal to zero. This means that the positive charge in
cylinder must be +3.60 nC m™". This positive charge is
uniformly distributed in a circle of radius R = 1.50 cm,
$0

360nCm™ 3.60nCm™ siic
f—_— = m
U n(0.015 m)’ &

15. (7) : The magnetic field inside
is only due to the current of the

inner cylinder. B = u—"
nr

Magnetic field energy density is
not uniform in the space between

the cylinders. At a distance r from
the centre

o B
2u, 8n'r’
Energy in volume of element (length )

dUp=ugdv= EL < lefldr
sm'r’ n
Up= il j’d_'= wi'l) b
an o r 4t  a
Using values, we getUg=7n]
16. (4): Asthetrack ABis frictionless, the block moves

1
this distance without loss in its initial KE = 0 mv?

! 2
=5 x05x37=225).

In the path BD as friction is present, so work done
against friction

=wmgx (BD)=02x05x10x2.14=2.14]

So, at D the KE of the block = 2.25-2.14=0.11J.

Now, if the spring is compressed by x

1
0.11= 7 x kx x* + py mgx

1
or 0.11=7 x2xx%+0.2x0.5x 10x

or X¥+x-011=0
On solving, x=0.1 mor-1.1 m
x#-11m,s0,x=0.1m
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After moving the distance x = 0.1 m the block comes to

rest. Now the compressed spring exerts a force:
F=kx=2x01=02N

on the block while limiting frictional force between

block and track is f; = py mg =022 x 0.5x 10 = .1 N.

Since, F < fi. The block will not move back. So, the total

distance moved by the block
=AB+BD+0.1=2+214+01=424m

v
17. 4):v=
ks 2(1+2e)

we ¥ Lo ¥
T 2(142x0.6r)  2(1+1.2r)

Av_Av_A(+12r) _Av_ Al+1.24r
\) v I+1.2r v 1+1.2r
Here 8% 2 ¢; 2%x100=- 2141287, 1000
v v 1+1.2r
For maximum % error: Al = 0.1 cm, Ar = 0.05 cm
Av 0.1+1.2x0.05
A0 = Tt X X 100%
( v 100%]"_, 94+1.2X5
=0.16% = o’%

o = 0.4. Hence, 100t = 4.
18. (4): Let the process is polytropic. According to the
law pV" = constant

V
Thus, p;V§=p;V}' or, [ v J :}

V
Given —!=U.=4andL=B=8
v Py

Inf
"= = ==
So,a"=PBorlnB=nlnaorn o
In the polytropic process, molar heat capacity is given
by
Rn-y) _ R R

n=

(n=1)(y=1) y=-1 n-1

_ R Rlna

_y-l Inf-Ino

8314 _8314In4 -
So,C, = ————— = 4.16=4]mol"'K

14-1 lna In4

PAPER-II

1. (o)

2. (a, ¢) : Surface tension = Surface energy per unit
area
r = Radius of each small drop
R = Radius of big drop
1

4 -
nx —mr= 4—nR30rR=n3r
3 3

el
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Initial surface energy = E; = n x 41tr x T=nE
Final surface c energy = Es= 4nR? x T = an*n®>.T
Ef= n?E
Energy released = E; - Ef=E(n- "2/3)
3. (b,¢): Thetube filled with water behaves as a closed

organ pipe of length, L =17 cm = 0.17 m
Yy
Asv= il

Vao=4UL=4x512x0.17=348.16 m s
asteo [T [273+20
v, 273

,—-336ms
2

vo = 348.16 x !

The resonance will still be observed for 17cm length
of air column above mercury. However, due to more
complete reflection of sound waves at mercury surface,
the intensity of reflected sound increases.

4. (a,¢): According to Lenz's law, current [ is in
clockwise direction, in the loop.

2
PQ'=2P0= "/_
tan60°| 4 2

()

For equilibrium, mg =

2mg
= rB
Ifloop is displaced by x,

F = Restoring force

(e e

IrB 2IB 2IB
=- — tmg- —=x=-"14.

2 NG

Foc—x ie.,motion is SHM.

2IB

Y

Time period, T' = 21|:‘

[ ey

6. (b, c,d):Letus fix the x-y co-ordinate system to the
given plane, taking x-axis in the direction along which
the force vector was oriented at the moment ¢ = 0, then
the fundamental equation of dynamics expressed via
the projection on x and y-axis gives at latter time ¢,

dv, )
m 2t L.(i)

Fcosot =

dv
and Fsin ot = m —= L (i)
dt
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From (i), Idv, = £jcos ot dt (i)
L m L

E -
or v,=—sinot
mo

and similarly from (ii), v, = & (1 - cos ot) L.(iv)
me
T 2 2F
Hence, v=,'v; +v, =] —
4 (mu)

It is seen from this that the
velocity v turns into zero
after the time interval At,
which can be found from
the relation,

At
[ 5 7. Consequently, the

sought distance, is

At /o
s= Jvdt=—g£ I sin[ﬂ l=—§F—z
° mw g 2 may
Average velocity,
vdt /e
crrelt @R (),
Jd' 2n y me 2 M

7. (b): The rope wraps around the dowel and there
is a contribution to the frictional force Af from each
small segment of the rope where it touches the dowel.
There is also a normal force AN at each point where the
contact occurs.

In the figure we can form a triangle with long side T'and
short side AN. In another we see a triangle with long
side r and short side rA@. These triangles are similar, so
rAB/r = AN/T.

] AN rAO.
Now Af = AN and T(0) + Af = T(6 + AO). Combining,
and taking the limit as A — 0, dT = df

@ PHYSICS FOR YOU | JUNE 20

Ty = Tye™.
In this case T) is the weight and T is the downward
force.
F=we™
8. (b,¢): [L] = [G*¢I’) whence, x = 1/2, y = -3/2,
z=1/2.
9. (4) : Potential difference across the capacitor is
% =E =4V
C 4
emf of the battery, e =24 V
Time constant, T = RC =(4 Q) (4 uF) = 16 ps
Equation of discharge q = goe™*

4uC = (16 yuC) e('“]

t=321n2 ps
3t 3x32In2
eln2  24In2

10. (9): Path difference between rays reflected from
upper and lower faces of layer = 2 pt cos r = 2 pt
(for normal incidence). But there is abrupt change
of A/2 in path of light at upper surface. So actual path
difference is 2 pt - /2

For constructive interference, 2 pt - % =nk
t= @n+1A

. For least thickness n = 0.
A _ 648
q 4x18
=9x10%m

nm = 90 nm

Imin

11. (4): The particle will come out of the magnetic
field at an angle 8 = 60° with the original direction.
7
YA 7
B
o |

x=£R
2

A;:(vocosso°;+ v sin60°j'-v0;) =|Av|=vg=4m/s

340-10 X85= 330Hz

12. (5):u,,=u(&]— =

+ + 5
Vg =", ELALLTE =—340 i xss:ﬂHz
vy, —v ) 340+10-10 4



350 330 20
Upeat =Vp-Vp=—-—-—-=

=5Hz

13. (5): 200 x Sx30+50xSx40=250 xSx T
T,=32°C

32x8x50+ 150 x S x40 =200x Sx T
T,=38°C

200x Sx32+50x Sx38=250xS8x T3
T3=332°C

33.2x8x50+ 150 x Sx38=200xSx Ty
T,=36.8°C

36.8x8x50+200xSx332=250xSxT;5
T5=33.92°C

14. (6) : Let the maximum speed be v.
= (mg sinO + p mg cosO)v
P

= v=

mgsin@+mg cos®
60 =
RV RN ke
IXI0X =+ - XIX10X—
5 2 5
15. (b)
A v= L = v z
’ 1e;0’n’ n
B —ﬂ = L
3 = n n .
C. Magnetic moment: M = JA = T v
r
e
= —vr=—vo(mvr)=—
2 m )
= M=2L("M) & Mon
2m\ 2n
. ev nmZe’ | Ze’ . Z:
D. 1——=_ - = joc —
2nr 2| n’he, |2enh n
16. (d)

The optical path difference between the two waves
arriving at P is
8= (88, + S,P) - (8, + $,P)
= (SS, - 88,) + (SP - S,P)
dy, by
D,’

=d sinB; + d sin = F‘+

10 mm

O¢—<—>v
i

d=20mm, yo=2mm,D,=2m,D;=1m,y=10mm
B 20X2+20X10
~ 1000 2000
For a bright fringe, 8 = nA

. oM
A 0.5x107
by,
Dl
& _ 004
" 0sx10”
Due to transparent paper, the change in optical path is
(u-1)t=(1.45-1) (0.02) mm = 0.009 mm
8"=0.14 mm - 0.009 mm = 0.131 mm
0.131
0.5x107

Due to transparent paper, the path difference at O,

=0.14 mm

= n=
At the origin 0, 8'= =0.04 mm

=80

= n= =262

8" =98"~(u - 1)t=(0.04 - 0.009) mm = 0.031 mm
= n= 0'031_! =62

0.5x10
17. (c) 18. (a)
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(60)

NUMERICAL VALUE TYPE QUESTIONS

Focal length of objective and eye piece of telescope
are 200 cm and 4 cm respectively. The length
(in cm) of telescope for normal adjustment is i
If the bulk modulus of water is 2100 MPa, the speed
(in m s7') of sound in water is approximately. .

Distance between nodes on a string is 5 cm.
Velocity of transverse wave is 2 m s™!. Then the
frequency (in Hz) is

On moving a charge of 20 C by 2 cm, 2 ] of work is
done, then the potential difference (in V) between
the points is

A 5 ampere fuse wire can withstand a maximum
power of 1 watt in the circuit. The resistance
(in ohm) of the fuse wire is

An ideal monoatomic gas is compressed

th
adiabatically to (%] of its initial volume. If the

initial temperature of the gas is T; (in Kelvin) and
the final temperature is aT;, then the value of a is

A particle is projected from a horizontal plane with
velocity of 5J2 ms atan angle. At highest point
its velocity is found to be 5 m 57", Its range (in m)
will be . (Take g=10m s

Three blocks of masses m,, m, and m; are
connected by massless string as shown in the figure
on a frictionless table. They are pulled with a force
F=60N.If m) = 10kg, m, = 20 kg and m; = 30 kg,

£ is
1
T, T
my

then ratio

F=60 N

feft iy

A fish at a depth of 12 cm in water is viewed by an
observer on the bank of a lake. The height (in cm)
up to which the image of fish is raised is
(Refractive index of lake water = 4/3)
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. When two progressive waves y; =

Exam on
1 sth . 23rd
July, 2020

4sin(3x - 71)
and y, = 3sin(3x - 7t + ; ) are superimposed, the

amplitude of resultant wave is

. A Zener diode is specified as having a breakdown

voltage of 9.1 V with a maximum power dissipation
of 364 mW. The maximum current (in mA) the
diode can handle is

. The angle of dip (in degree) at a certain place

where the horizontal and vertical components of
the earth’s magnetic field are equal is

. A transformer is used to light a 100 W and 110 V

lamp from a 220 V mains. If the main current is
0.5 A, the efficiency (in %) of the transformer is
approximately

. A particle of mass 1 mg has the same wavelength

as an electron moving with a velocity 3 x 10° m ™",
The velocity of the particle is x x 107'* m s7!. The
value of x is

(Mass of electron = 9.1 x 107! kg)

. The condition of apparent weightlessness can be

created momentarily when a plane flies over the
top of a vertical circle at a speed of 900 km h™'. The
radius (in km) of the vertical circle that the pilot
must use is

SOLUTIONS

1.

L=

2.

(204) : In normal adjustment,
fo+ f, =200 cm + 4 cm = 204 cm.

(1450) : Speed of sound in water is v = E

where Bis the bulk modulus and p is the density of water

3.
*
2

2100x10°
v |[—5—= 1450 ms™!
10

(20) : Distance between two nodes is %

=5cmorA=10cm=0.1m



v_2
Frequency,v = —=— =20 Hz
WAV = 1 0

4. (0.1) : Potential difference between two points in
an electric field is
Vi vi= W
o
where, W is work done by moving charge g, from point
Ato B.Here, W=2],9,=20C

2
S0, Vy~Vp=2-5 =01V

5. (0.04):P=FPR = R= %:Lz =0.04Q
I© (5
6. (4): For an adiabatic process,
TV!~! = constant; T,V = ' = TV} -1
Substituting the given values, we get

v Y!
T,-V,-Y']=aT,-(;'] =a=8""!

For a monoatomic gas, ¥ = 2
5 2 ) 3
24 = =
a=8% =83=(2%)3=22=4
7. (5): Here, velocity of projection, u = 5V2 ms™!
At highest point velocity of projectile, v = ucos@
5= 5v2cos 0

1
cosf = —= = 0=45°
V2
u’sin20 _ (5v2)%sin2x45° _ 25x2
Range = = m = m =5.

8. (3): Here m; = 10 kg, m; = 20 kg, m3 = 30 kg,
F=60N . The common acceleration of the system is

_ F_ 60 o
my+my+my  10+20+30
T, =ma=10a
T, = (my + my)a = (10 + 20)a = 30a
L _3e_,
T, 10a
9. (3):Asp= Real depth
Apparent depth
12
A t depth= ——=9
pparent dep @an cm
Height through which image of fish is raised = 12 - 9

=3cm.

n
10. (5): Here,y, =4sin(3x-7t),y,= 3sin(3x-7t+;]

The phase difference between two waves is ¢ = /2
The amplitude of the resultant wave is

A= A2+ A2 +2A A, cosd

= 42+32+2><4><3><cos§= ( cos§=0]

11. (40): The maximum permissible current is
I _364x107°
Zex Ty, 91

=40 mA.
B, B,
12. (45): tan§= VL= B—“=1 ("o By= By (Given))
5 = 45°, H  PH
13. (91): Output power, P= 100 W
Voltage across primary, V, = 220 V
Current in the primary, Ip = 0.5 A
Output power
Input power

x100% =91%.

Efficiency of a transformer, ) = x 100%
P
= x100% =
pip
14. (2.73): As, h = h/my; if for the two particles A is
same, then their momentum must be same.
myv,=m,, or107°x vp=(9.1x 10731) x (3 x 10%)

220%0.5

PP
-31 6
or v,= ©.1x1077)x(3x107) ) 273%x 1078 ms!
107
X
15. (64) :v=900kmh! = 200X1000 _ 54 1,
I 60 x60

g=98ms 5

For apparent weightlessness, LAS mg
r

v’ 250x250
r= —=———=63775m=64km

g 98 xXX
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In a race for 100 m dash, the first and the second
runners have a gap of one metre at the mid way
stage. Assuming the first runner goes steady, by
what percentage should the second runner increase
his speed just to win the race?

(a) 2% (b) 4%

(c) more than 4% (d) less than 4%

A sand bag of mass m is suspended from a

long string. A bullet of mass 2

horizontal velocity v strikes it and gets embedded
into it. Calculate the velocity gained by the bag
in this process and fraction of energy lost in the

moving with a

process.

@ 252 ®) i
Zl 21 24’20
.20 ».20

© 27 @ 5

The bodies situated on the surface of earth at its
equator, become weightless, when the kinetic
energy of rotation of earth about its axis is

(a) MgR (b) 2MgR/5

(c) MgR/5 (d) 5MgR/2

Two linear SHMs of equal amplitude A and angular
frequencies ® and 2w are impressed on a particle
along the axes x and y respectively. If the initial
phase difference between them is 7/2, the resultant
path followed by the parhcle is
(a)y-x(l-x/A) (b)y-ZJc(l x/A)
() Y =4x*(1 - xYA%)  (d) y*=8x%(1-x"/A%)
A calorie is a unit of heat and equals 4.2 ]. Suppose we
employ a system of units in which the unit of mass is
o kg, the unit of length is 3 m and the unit of time is
¥ s. In this new system, 1 calorie will be

(a) a”'BH? (b) 4.208%

(c) o™y (d) 42077

Which of the following graph represents the
variation of magnetic flux density B with distance
r for a straight long wire carrying an electric
current?

c2]
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. Two masses 40 kg and

(a) (b)

-

(c) (d)

r —_—

In an L - R circuit, the value of L is (0.4/) H and
the value of R is 30 Q. If in the circuit, an alternating
emf of 200 V at 50 cycle per second is connected,
the impedance of the circuit and current will be

(a) 11.4Q,17.5A  (b) 30.7Q,65A

(c) 404Q,5A (d) 50Q,4A

A microscope has an objective of focal length 1.5 cm
and eyepiece of focal length 2.5 cm. If the distance
between objective and eyepiece is 25 cm, what is the
approximate value of magnification produced for
relaxed eye?

(@) 75 (b) 110 (c) 140 (d) 25

Two small conducting spheres of equal radius
have charges +10 uC and -20 puC and placed at a
distance R from each other experience force F). If
they are brought in contact and separated to the
same distance, they experience force F,. The ratio
of Fy to Fy is

(a) 1:2 (b) -8:1 (c) 1:8

d) -2:1

30 kg are connected by a
weightlessstring passing
over a frictionless pulley
as shown in the figure.
The tension in the string £2

will be

(a) 188N (b) 368N (c) 288N

(d) 168N

. At constant temperature, the volume of a gas is to be

decreased by 4%. The pressure must be increased by
(a) 5.34% (b) 4.16% (c) 2.96%  (d) 3.86%



12.

13.

14.

15.

16.

17.

18.

In a Young's double slit experiment, one of the slits
is covered with a transparent sheet of thickness
3.6 x 10~ m due to which position of central bright
fringe shifts to a position originally occupied by
30" fringe. The refractive index of the sheet, if
.= 6000 A, is

(@ 15 ()19 () 13 (d) 1.7

At time t = 0, activity of a radioactive substance is
1600 Bq, at t = 8 s activity becomes 100 Bq. Find the
activityatt=2s.

(a) 200 Bq (b) 400 Bq

(c) 600 Bq (d) 800 Bq

Find the ratio of minimum to maximum energy
of radiation emitted by electron in ground state of
Bohr's hydrogen atom.

LR ERN
(6)3 ()3 (C)4 ()2

In an experiment with sonometer, a tuning fork of
frequency 256 Hz resonates with a length of 25 cm
and another tuning fork resonates with a length of
16 cm. Tension in the string remains constant, the
frequency of the second tuning fork is

(a) 204Hz(b) 160 Hz (c) 400 Hz (d) 320 Hz

Refer to the arrangement of logic gates. For A = 0,
B=0and A = 1, B = 0, the values of output Y are,
respectively

A

B
Y
(a) 0Oand 1 (b) 1and 0
(c) 1and 1 (d) 0and 0

If the length of stretched string is shortened by 40%
and the tension is increased by 44 %, then the ratio
of the final and initial fundamental frequencies is
(a) 2:1 (b)3:2 (c) 3:4 (d) 1:3

A 220 V input is supplied to a transformer.
The output circuit draws a current of 2.0 A at
440 V. If the efficiency of the transformer is 80%,
the current drawn by the primary windings of the
transformer is

(@) 3.6 A (b) 28A

(c) 25A (d) 50A

. When a metal surface is illuminated with light of

wavelength 2, the stopping potential is V. When
the same surface is illuminated with light of

V,
wavelength 22, the stopping potential is 70' If the

velocity of light in air is c, the threshold frequency
of photoelectric emission is

< c 2c 4c
@ o ® 7Y () n (d) 3

20.

2

—

22,

23.

24.

25.

26.

A launching vehicle carrying an artificial satellite of
mass m is set for launch on the surface of the earth
of mass M and radius R. If the satellite is intended to
move in a circular orbit of radius 7R, the minimum
energy required to be spent by the launching vehicle
on the satellite is (Gravitational constant = G)

GMm 13GMm
@ TR ®) T4k
GMm g GMm
© —x @ TR

. An inductance coil is connected to an ac source

through a 60 Q resistance in series. The source
voltage, voltage across the coil and voltage across
the resistance are found to be 33 V, 27 V and
12V respectively. Therefore, the resistance of the coil is
(a) 302 (b) 45Q (c) 105Q (d) 75Q

The cylindrical tube of spray pump has a cross-
section of 8 cm?, one end of which has 40 fine holes
each of area 107* m?. If the liquid flows inside the
tube with a speed of 0.15 m min~, the speed with
which the liquid is ejected through the holes is

(a) 50ms™ (b) 5ms™!

(c) 0.05ms™! (d) 0.5ms™"

A body is fired vertically upwards. At half the
maximum height, the velocity of the body is
10 m s™". The maximum height raised by the body
is (Take g= 10 m s?)

(a 5m (b) 10m (¢) 15m (d) 20m

If the masses of deuterium and helium are
2.0140 amu and 4.0026 amu, respectively and
224 MeV energy is liberated in the reaction
(;Li + “;H —>‘2He + ;He, the mass of 63Li is

(a) 6.015amu (b) 6.068 amu

(c) 5.980 amu (d) 6.00 amu

The maximum range of projectile fired with some
initial velocity is found to be 1000 m, in the absence
of wind and air resistance. The maximum height
reached by the projectile is

(a) 250m (b) 500m (c) 1000m (d) 2000 m
In the adjoining 3Q
figure, the equivalent i
resistance between Ae—]8 10 op
Aand Bis P £
17 4
T w ()
= (24 ) Ll
24 3
2o w(
i (17 ] Ll
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27.

28.

29.

30.

3L

-

32.

33.

34.

64

A satellite in a circular orbit of radius R has a period
of 4 hours. Another satellite with orbital radius
3R around the same planet will have a period (in

hours)
(@) 16 (b) 4 (© 427  (d) 48

A body of mass M suspended from two springs
separately executes simple harmonic motion.
During oscillation the maximum velocity is equal

in both cases. The ratio of amplitude % is
k
pa o (b) k_Z

K
S K, () \/’:

A uniform thin bar of mass 6m and length 12L is
bent to make a regular hexagon. Its moment of
inertia about an axis passing through the centre of
mass and perpendicular to the plane of hexagon is

(a) 20mL? (b) 6mL?

(a)

12
(© ?mlz (d) 30mL?

An object is displaced from position vector
= A A
F=@i+ 3})m to i, = (41 + 6 j)m under a force

F=(3x2 i+ Zy}'\)N. The work done by this force
is

(a) 63] (b) 73]  (c) 83] (d) 93]

A charge Q is enclosed by a gaussian spherical
surface of radius R. If the radius is doubled, then
the outward electric flux will

(a) increase four times (b) be reduced to half

(c) remain the same (d) be doubled

A small bulb emits 100 W of electromagnetic
radiation uniformly in all directions. What is the
maximum energy density in the electric field at a
point 1.0 m from the source?

(a) 10.5x 10 m™ (b) 530x 10 Jm™

(c) 265x107° m™ (d) 20.1x 10*J m™?

Inan interference pattern produced by two identical
slits, the intensity at the site of the central maximum
is I. The intensity at the same spot when either of
the two slits is closed is I,. Therefore,

() I=1,
(b) I=2I,
(¢) I=4l,

(d) Iand I, are not related to each other.

In an L-R ciruit shown in figure, L ®

switch Sis closed at time t = 0. If
(—
v

€ denotes the induced emf across
inductor and I, the current in the S
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@

36.

37.

38.

39.

40.

circuit at any time t, then which of the following

graphs, shows the variation of € with I?
€

(a) (b)

(] (d)

 —— 1

. The time of vibration of a dip needle vibrating in the

vertical plane in the magnetic meridian is 3 s. When
the same magnetic needle is made to vibrate in the
horizontal plane, the time of vibration is 3\/2 s.
Then the angle of dip is

(a) 30° (b) 45° () 60° (d) 90°

A current of 2 A flows in the system of conductors
as shown in the figure. The potential difference

Vp - Vg will be nearly P

(@) -2V 20 3Q

(b) -1V 24 s
Q

(c) +1V R S

(d) +2V N

When the reverse potential in the semiconductor
diode are 10 V and 15 V, the corresponding reverse
currents are 10 MA and 35 pA respectively. The
reverse resistance of junction diode will be

(a) 20kQ (b) 200 kQ

(c) 2000 kQ (d) none of these

A metal rod of Young’s modulus Y and coefficient
of thermal expansion o is held at its two ends such
that its length remains invariant. If its temperature
is raised by t °C, the linear stress developed in it is
1
@ (Yot)
Thedeflectioninamovingcoilgalvanometerfallsfrom
50 divisions to 10 divisions when a shunt of 12
ohm is applied. What is the resistance of the
galvanometer?
() 12Q (b) 24Q (c) 36Q (d) 48Q
The angular momentum of an electron in the

(a) % (b) % (c) Yot

hydrogen atom is 2w Here, h is PlancK’s constant.

The kinetic energy of this electron is
(a) 4.35eV (b) 1.51eV
(c) 3.4eV (d) 6.8eV
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SOLUTIONS

1.

o

(c): Let v, v, be the initial speeds of first and
second runners. Let t be the time taken by them
when the first runner has completed 50 m. During
this time, the second runner has covered a distance
=50-1=49m.
So, I=E=£ ..(i)
" ¥

Suppose the second runner increases his speed to
v3 so that he covers the remaining distance (51 m)
in time t. So

51 49 51 2
t=—=— orv3=—Xv,=|1+— |¥,
vy oV, 49 49
V3 . v3—v2_£
TN TRy T

or %incrme:j—9x100%=4.l%

i.e. morethan 4%
(a): Applying principle of conservation of linear
momentum,

—Xv=|m+— [V'=——v
20 ( 20 20

,LZOV

20 21 21
This is the velocity gained by the bag.
1
Initial kinetic energy of bullet, E, = 5 (% )VZ
Final kinetic energy of bag and bullet,

2
E, =l(m+ﬂ)v'2 =1(21_"')(1)
2 20 2\ 20 A21

Loss of energy

S e

E-E, _20
E 21

(c) : When there is a weightlessness in the body at

the equator, then ¢’ = g - R’ =0

& WRgw

and linear velocity @R =(,/g/R)R= \/g—R
Kinetic energy of rotation of earth= 1 Io?

Fraction of energy lost=

=12 MR xo? = L M(or)? = L Mmgr
275 5 5
(c) : x=Asin(ot + 1/2) = A cos wt
cos ot = x/A and sin ot =/1-(x2/A2)

y=Asin 2wt = 2A sin ©f cos ot
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5.

10. (d):

or yz = 4A” sin® ot cos® wt

2 2 2 2
=4A2><x—x[A _% ] =4x2[|-x—2]
A A? A

2

(d): 1 calorie=4.2] [calorie] = [ML*T™2).
Comparing with general dimensional formula
[M?L°T], we get

a=1,b=2,¢c=-2

b

M L T,

wf][2][5]
2 2 2
1 2 -2
= my=a2{ LR [|Im I1s T _ 5 oop2p
okg||Bm]| |ys

(c) : Magnetic field induction at a point due to a
long current carrying wire is related with distance r

by relation B o< 1/r. Therefore graph (c) is correct.
(d): Here, X; = L = 2mulL

0.4
=2X50Xx—=40Q
n
R=30Q

2=\R +x? =\30> + 40> =50 Q

i = Vime 200,

rms 50
(c) : Length o%the tubeis L = vy + f,
vo=L-f,=25-25=225cm

Now applying LI S , we have
Uy S

Yo 0
1

|M|=v_°x2=(ﬁ)(§]=14o
1.6 /\25

o KHOXZ20) _i=k200
SRR
As spheres are of equal radius, their capacities are
same. On touching, the net charge =+ 10-20=-10uC
is shared equally between them i.e, each sphere
carries -5 uC charge.

K= k(=5)(=5) - kx25 i -8

(b): Here, i




1

1

2

w

mgsin30° - T'=ma

T - mygsin30° = mya
Adding (i) and (ii),

_m £5in30° - m, g sin30°

= l’ll +m2
From eqn. (i), we get

T = mygsin30° + mya
m

G
... (i)

=m,gsin30°+ (m, g sin30° - m, g sin30°)
- my +m, -

_ 2mm,gsin30° _ 2x40x30x9.8x(1/2)

my +m, 40+30
= @ x9.8=168 N
70
. (b): At constant temperature, pV = constant
n_v
paVi=pV, or =T
Vi

Fractional change in volume
W-v,_4 _1

v, 100 25

100
% increase in pressure = 24 - 4.16 %

30AD
() : The position of 3ot bright fringe Y30 = 4
301D

New position of central fringe is y, = =

But we know , y, = shift due to transparent sheet
2 (u-1t
¢ 30AD _D
B ol

304 _ 30x(6000x107'0)
(u-p==== T s

t (3.6x107%)
p=15

So,

0.5

. (d): Activity, R= Ry (%T

where n is the number of half-lives.
At t=8s,100= 1600(%1v

1 (1Y
16 \2 or n=4

14.

15.

17.

four half-lives are equivalent to 8 s. Hence, 2 s is
equal to one half-life. So, in one half-life activity
will fall half of 1600 Bq i.e., 800 Bq.

(c) : Energy of radiation corresponding to transition
between two energy levels n) and n, is given by

E=13.6 LZ_LZ eV.
" m
E is minimum when n, = 1 and n, = 2.
11 3
Hence, E;, = 13.6(—-—) eV=13.6x— eV
1 4 4
E is maximum when n; = 1 and n, = e (when the
atom is ionised).

Hence
1 Ei 3
Epax =13.6 l-—)=l3.6 ev . —min_ -
o Emax 4
(c): For sonometer, frequency of vibration of
string, provided its tension and mass per unit length

remain same, is given by v oc %

vu_h N 25
vy b 256 16
_256x25

Vv, =———=400 Hz
16

(a) : Initial fundamental frequency of a stretched
string is

..(i)

where the symbols have their usual meanings.
When the length of a stretched string is shortened
by 40% and the tension is increased by 44 %, then
its length and tension become

40 3 44 36
L'=L-—L==L, T'=T+—T==T

100 5 100 25
Then, final fundamental frequency is

O EI_L\/E

2L\ ZEL 25u 2L\
2
1

L. (id)
Dividing (ii) by (i), we get ; =
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18.

19.
20.

21.
22.

23.

24.

o

(d): Here, V, =220 V, ;=2 A, V=440V

n=80%, I,= ’
V.1 \A}
n=_ttor [,=—0
V,l nv,
Substituting the given values, we get
440x2
ﬂ)<220
100
(b)

(b): The energy of the satellite on the surface of the
earth is

E,=KE+PE=0+ -GM—m =—

GMm

R
The energy of the satellite in an orbit of radius r is

E,= lmv‘z, +(— GMm
2 r
1 (GM) GMm [ (GM]
=—m| — |-—— Asv,=,[—
2 r T r
GMm

2r
The minimum energy required to be spent by the
vehicle is

AE=E,-E,
=_GM_’"_[_GM_'"] (" r=7R)
2(7R) R
_ _GMm i GMm _13 GMm
14R R 14 R
(b)
(b): According to equation of continuity,
av) = axv,
(40x107%) xv, =8x10 x(o 15]
5 60
8x107" x0.15 a1
or y=—————=
40x107° x60

(b): Let h be maximum height reached by the body.
Taking motion of the body from half the maximum
height upto the highest point, we have

o=

u=10ms_1,a=-g=- lOms_z,v=0'S=
As V' =u?+2aS
0=10%+2(-10) x g or h=10m
(a) : In the given reaction,
B.E. = [(m(§Li) + m(3H) - 2m(3He)] x 931 = 22.4
m(SLi) = 224, 0140+ 2 x 4.0026
= 69.3115 amu
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25.

26.

27.

28.

29.

(a) : Range, R= M
For maximum range, angle of projection 0 is 45°.
_u*sin(2x45°) w? :
Ra™— = =100m ..0)
u? sin® 45°
2¢

2
1 1
H==x1000x [—=| =250m (Using (i)
2 (JE] A

Maximum height, H =

(b): The equivalent circuit is as shown in figure.

30
C A D
8Q 4Q
e
2Q 6Q
F E
6Q
Resistance of arm AGB
8>(2 4x0 16+24=4Q
—+—— =16+
8+2 4+6

For equivalent resistance between A and B, the
resistance of arms CD, AGB and FE are in parallel.
Thus

1 1 1. 1 443+2_9
———cpig S o2 d 2
Ryg 3 46 12 12
12 _4
or RAB—; -Q

() : According to Kepler's third law 7° o< R®
R 3/2 3R
T,= TI(RZ] —4( ]3 =427 hours

(c) : For SHM,
Maximum velocity, vy, =A®

k
max, = A1) = A,\/% ()

k
d = = =2
For 1" case, Vmax, =420 AZ\ M

According to question,

e o bl
M M A, \k

(a) : Length of each side of hexagon = 2L

Mass of each side = m

Let O be centre of mass of hexagon.

Therefore, perpendicular distance of O from each
side

For 1" case,

(i)



30.
31

32.

33.

34.

r= Ltan60° = L«/;

The desired moment
of inertia of hexagon
about O is

1= 6 [Ione side)

mL)?
=6 L) +mr?
12

60°

HL |
le—— 2L —>

2
=6[%+m(u5)2]

(c)

() : According to Gauss's law, the total outward
electric flux linked with gaussian surface

mI? 2
=6 T+3mL =20mI2

O = EL x charge enclosed by surface.
0

If the radius of the gaussian surface is doubled
the total outward electric flux will remain the
same as charge enclosed by the guassian surface is
unchanged.

(c): Here, P= 100 W, r=1.0 m

P

Intensity of radiation at distance r, I = —

Let maximum energy density in the e‘%::[c'lric field
= U
Then I=up  c=
B
B = anr’c
100
T 4x3.14x(1)* x(3x10%)

(c) : When one slit is closed, amplitude becomes
half and intensity becomes 1/4

ie., Io=il orI=4l,

4nr?

or

=265x10% m™

(c) : In L-R circuit, current at any time t is given by
-R -R
\'4 —t]l V VvV —t
I=—[l—eL ]:———eL
R R R

ar_v —'(R) V. —f
—e —|=—el
dt R L

(i)

dr_ ot
Induced emf e=L—=Ve L

dt

=2

From (i), IR=V-Ve L
Using (ii), IR=V-gore=V-IR
Therefore, graph between € and I is a straight line
with negative slope and positive intercept.

(i)

35.

36.

37.

38.

39.

40.

(c): MR
where R is resultant intensity of earth’s field

t,=32=2n, ’L

MH
Dividing eqn. (i) by eqn.(ii)
L \ﬁ i,

V2 VR

1
cosd=—,8=60°
2

t=3=2n ’L D)
(i)

Rcosd

=+/cosd

5x10 10
(b): Resistance between Qand S, R’ = V7T = ?ﬂ
Potential difference across Q and S, +
Vo-Vs= 2x10 =E
Current through QP?S fetd
urrent rouy arm s =—=—
& 173x5 3
4 8
Vo=Vp==x2==V
¢ 20};3 32 ?
Current lhrough arm QRS, I, = ST = 5 A

Vo -V, =—x3=2V
QT'RTY
Vp=Vr=(Vo- Vo) - (Vo - Vp)

=2-8-2_v.
3 3
AV 15-10
(b): Reverse resistance =—= ——
Al (35-10)%10
=200 x 10° Q = 200 kQ
(c) : Due to change in temperature ¢ °C, increase in
length,
Al =lot or ATI =ot
 Stress _stress - Stress:Yx§=Yat
strain ~ Al/l 1
(d): In case of a galvanometer, / o< 0

I; 10 1 1
So, Ca_—=_ e
1=50°5 “ le=3!

From figure, (I - I5)S = I;G

©

; 1 1
ie., (l—gl)XlZ—glG
or,G=4x12=48Q g 1
h
b): —=n|— =
s 2n 2n s
The kinetic energy of the electron in n ® orbit is
K,=28ev
n
Ky= ﬂeV—ﬂcV—l 51eV
s ®®
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MONTHLY TEST

DRIVE

Total Marks : 120

NEET / PMTs

Only One Option Correct Type

Which of the following is the most accurate
measurement ?

Units and Measurements

ur re
Time Taken : 60 Min.

(a) The least count of screw guage is 0.001 mm
(b) The volume of the wire is 0.117 cm’

(¢) The diameter of the wire is 1.63 m

(d) The cross-section area of the wire is 0.0209 cm®

(a) 20x 107 m (b) 200x 10" m 7. 'There are atomic clocks capable of measuring time
(€) 2x107%m (d) 0.02m with an accuracy of 1 part in 10", If two such clocks
2 Whens currestof (252:0.5) A flovws through a wire, are operated with precision, then after running for
2 ey N 5000 yr, th ill d a diffe f
it developes a potential difference of (20 + 1)V. The () nZ;rl zsz Wi recon (;) ll j;ence o
resistance of wire is (©) lO“sy ()1 rY
@ (82)Q (b) 8£1.6)Q y
() (8+15)Q d) (8+3)Q 8. SI unit of intensity of wave is
5 @ Jm™s? (b) Jm's?
-2 -2
3. I—X=a"sin'l(£—l]. The value of n is () Wm (d) Jm
V2ax - N 9. The equation of stationary wave is y = Asinkx cos wt,
(a) 0 (b) -1 where, y and x are in metre and ¢ in second.
(€)1 (d) None of these Choose the correct option.
4. Crane is British unit of volume (one crane (a) The dfmengons of Aand k are same
=170.4742 L). Convert crane into SI units (b) The dimensions of A, k and ® are same
@ 0 '170474 ;113 (b) 17.0474 m? . (c) The dimensions of k and ® are same
© 0'00170474 m? @ ]764 74 m? (d) The dimensions of (kx) and (®t) are same
. 2 15 10. A container contains 35 kg water. 0.2 kg water leaks
2 ’l'he' radius of the proton' o abiout 2150 m '[tlme from the container. Find the amount of water in
radius of the observable universe is 10~ m. Identify container.
the distance which is half-way between, these two (a) 348 l;g (b) 35kg
extremes on a logarithmic scale. : =
34.80 kg d) 35.0 k;
@ 102 m (b) 10°m () 10°m (d) 10°m i) £ anlee
6. 'The pitch of a screw guage is 1 mm and there are 1 11 b relation p= %e_ﬁ, where p is pressure,

7]

100 divisions on the circular scale. While measuring
diameter of a thick wire, the pitch scale reads 1 mm
and 63" division on the circular scale coincides
with the reference. The length of the wire is 5.6 cm.
Then
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Z is distance, k is Boltzmann constant and 0 is the
temperature. The dimensional formula of  will be
(@ ML) (b) (ML’

(¢) ML°T™) (@ [ML*T™)
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12.

A student measures the thickness of a human hair by
looking at it through a microscope of magnification
100. He makes 20 observations and finds that the
average width of the hair in the field of view of the
microscope is 3.5 mm. The thickness of hair is

(a) 0.035 mm (b) 0.04 mm
(c) 0.35mm (d) 0.40 mm
Assertion & Reason Type

Directions : In the following questions, a statement of
assertion (A) is followed by a statement of reason (R). Mark
the correct choice as :

(a)
(b

()
(d)
13.

14.

. Assertion :

If both assertion and reason are true and reason is the
correct explanation of assertion

If both assertion and reason are true but reason is not
the correct explanation of assertion

If assertion is true but reason is false

If both assertion and reason are false.

Assertion : A dimensionally correct equation may
or may not be correct.

Reason : A dimensionally incorrect equation must
be wrong.

Assertion : Iftwoquantitieshavesame dimensions,
then they must represent same physical quantities.
Reason : Work and torque have different dimensions.
Power of a engine depends on mass,
angular speed, torque and angular momentum,
then the formula of power is not derived with the
help of dimensional method.

Reason : In mechanics, if a particular quantity
depends on more than three quantities, then we
can not derive the formula of the quantity by the
help of dimensional method.

JEE MAIN / JEE ADVANCED / PETs

16.

17.

[72]

Only One Option Correct Type

A gas bubble from an explosion under water
oscillates with a period T proportional to P*d"ES,
where P is the static pressure, d is the density and E
is the total energy of the explosion. The values of a,
band care

(@) a=0,b=1,c=2

l. c=l (d) a==, b=l. c==
2 3 6 2 3

A system has basic dimensions as density [D],
velocity [V] and area [A]. The dimensional
representation of force in this system is

@) [AV°D] (b) (A%VD]

(©) [AVD?] (d) [A"VD]

(b)a=1,b=2,c=3

5 1
=2 b=
(c) a P
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18. In an experiment the angles are required to be

19.

20.

2

2

1.

N

measured using an instrument. 29 divisions of the
main scale exactly coincide with the 30 divisions of
the vernier scale. If the smallest division of the main
scale is half-a-degree (= 0.5°), then the least count
of the instrument is
(a) one minute

(c) one degree

(b) half minute
(d) half degree

A student performs an experiment to determine
the Young’s modulus of a wire, exactly 2 m long, by
Searle’s method. In a particular reading, the student
measures the extension in the length of the wire
to be 0.8 mm with an uncertainty of 0.05 mm at
a load of exactly 1.0 kg. The student also measures
the diameter of the wire to be 0.4 mm with an
uncertainty of 0.01 mm. Take g=9.8 m §72 (exact).
The Young’s modulus obtained from the reading is
(a) (2.0+0.3) 10" Nm™

(b) (20£02)x 10" Nm™

(6) 20£0.1)x 10" Nm™

(d) (2.0%0.05) x 10" Nm™

More than One Options Correct Type

If p, p, gand h denote pressure, density, acceleration
due to gravity and height, respectively. In the case

of flow of fluid, Lgv +h=uywhere v denotes

velocity. 28

Mark the correct options.

(a) The equation is dimensionally correct.

(b) If dimensions of ug are [MLT’], the equation is
dimensionally correct.

(¢) Dimensions of L are same as that of ;—

(d) None of the above.

In the given figure, main scale is graduated in
millimeter. Mark the correct options, if least count
is 0.1 mm.

2 2.5 AR 3 5

(I |
|BAILIRRRRS

0 5 10

(a) The main scale reading is 2.4 cm.
(b) The vernier scale reading is 0.3 mm.
(c) The total reading is 2.43 cm.

(d) The total reading is 2.4 cm.

. A student uses a simple pendulum of exactly

1 m length to determine g, the acceleration due to
gravity. He uses a stopwatch with the least count of



1 s for this and records 40 s for 20 oscillations. For
the observation, which of the following statement(s)
is/are correct?

(a) Error AT'in measuring T, the time period is 0.05 s.
(b) Error AT in measuring T, the time period is 1 s.
(c) Percentage error in the determination of g is 5%.
(d) Percentage error in the determination of g is 2.5%.

B
23. If (A+—2](D-x)=y, then
G

(a) dimensions of A and B must be same
(b) dimensions of A and B may be same
(¢) dimensions of D and x must be same
(d) dimensions of AD and y must be same
Numerical Value Type
24. The time period of oscillation of a body is given by
—oq. A
T=2mn K

K : Represents the kinetic energy, m mass, g
acceleration due to gravity and A is unknown.

If [A] = M* D' T*

Then whal is thevalueof x +y +2?

25.If P=

the percentage error in x, y, z and w

zJ_

are 1%, 1%, 1% and 4% respectively. Find percentage
error in P.

26. The plate current in a triod can be written as

3/2
1%

1=K vg+—" .
u

Here, V and V, denote potential. In the dimensional
formu]a of K, fe;nd the ratio of dimensions of length

where, A = Angle of prism, §,;, = Angle of minimum
deviation.

A glass prism of 60° gives angle of minimum
deviation as 36° with the maximum error of 1.05°
when a beam of parallel light passed through the
prism during experiment. (Given, cot 48° = 0.900404
and sin 48° = 0.743).

27. Find the percentage error in the measurement of
refractive index of the material of the prism.
(a) 1% (b) 1.65%
(c) 4% (d) 3.3%

28. Find the range of experimental value of refractive
index p.
(a) 1.46<p<1.51
(c) O<p<oo

(b) 22pu>1.51
(d) 1.46<u <251
Matrix Match Type

Column II
(P) [K'ML2T"?)
QM1
(R) [A2ML* T
() [AZML* T

29. Column I
(A) Inductance
(B) Electric resistivity
(C) Specific activity
(D) Boltzmann’s constant

A B C D
(a) P Q R S
(b) Q P S R
(c) R S P Q
s R Q P

30. Column I Column II
(A) Same dimension in mass (P) electric field
(B) same dimension in time (Q) magnetic field
(C) (-1) dimension in current (R) inductive

reactance
and mass. (D) zero dimension in length (S) resistivity
Comprehension Type A B C D
The refractive index p of the (a) PS PQR RS p
material of glass prism is (b) PQR PR RS Q
sin(A+—28mi'l] () PQRS PQR PQ Q
givenby u= (d) PQRS PR PQ P ©®
sin— i
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Only One Option Correct Type
Electric field lines in which an electric dipole is
placed are as shown in the figure. Which of the
following statements is correct ?
N ——
s

-qo—L_.+q

—

= — S

(a) The dipole will not experience any force.

(b) The dipole will experience a force towards right.
(c) The dipole will experience a force towards left.
(d) The dipole will experience a force upwards.

Two point charges y
q =-4uCand g, = 8 uC
are lying on the y-axis.
They are equidistant from
the point P, which lies on
the x-axis. A small object
of charge g = 8 uC and %2

mass m = 12 g is placed at P. When it is released
what is its acceleration in m 5722

(a) 33i+9] (b) 9i+3v3]

(©) 3i+3v3] (d) 3V3i+3)

What total charge g must a disk of radius 2.50 cm
carry so that the electric field on the surface of the
disk at its center equals the value at which air breaks
down electrically, producing sparks ?

(Electrical break down of air =3 x 10° N C™!)

PHYSICS FOR YOU | JUNE 20

Electric Charges

and Fields

(a) 208 nC (b) 156 nC
(c) 52nC (d) 104nC

A proton orbits with a speed v = 294 km s™" just
outside a charged sphere of radius r = 1.13 cm.
What is the charge on the sphere ?

(a) -1.13nC (b) +1.13nC

(c) -2.26nC (d) +2.26 nC

A long string with a charge of A per unit length

passes through an imaginary cube of edge a. What

is the maximum flux of the electric field through
2ah

the cube ?
Vzah  an
Gl

0 0 0

Time Taken : 60 Min.

A
@Z o
€

A charged particle of mass 5 x 107 g is kept
over a large horizontal sheet of charge density
4 x 107° C m™. How many electrons should be
removed to give some charge to the particle so
that if released it does not fall down ?

(a) 1.36 x 10° (b) 2.72x 10°

(c) 1.6x107 (d) 3.2x 10°

A and B are two identical spherical charged bodies
which repel each other with force F, kept at a finite
distance. A third uncharged sphere of the same size
is brought in contact with sphere B and removed. It
is then kept at midpoint of A and B. The magnitude
of force on Cis

(a) F/2 (b) F/8 (c) F (d) zero

An electric dipole is placed at an angle of 60°
with an electric field of intensity 10° N C™". It

experiences a torque equal to 8y/3 N m. What is the
charge on the dipole, if dipole length is 2 cm ?



10.

1

-

(a) 16x107°C (b) 32x 107°C
(c) 4x107C (d) 8x107C
A charged ball B hangs from a silk
thread S, which makes an angle 6 p
with a large charged conducting
sheet P as shown in the figure. The
surface charge density of the sheet i vB
is proportional to

(@) cos® (b) cot® (c) sinB (d) tan®

An imaginary, closed, spherical surface S of radius
R is centered on the origin. A positive charge +q
is originally at the origin, and the flux through the
surface is ®p. Three additional charges are now
added along the x-axis : - 3q at x = -R/2, + 59 at
x = R/2, and + 4q at x = 3R/2. The flux through §
is now

(a) 20,

F + + + +
o/

(b) 30 (c) 6@ (d) 7Pg

. Three conducting metal spherical shells of radii

R, 2R and 3R are given charges Q;, Q, and Qs
respectively. It is found that the surface charge
densities on the outer surfaces of the shells are
equal. The ratio of the charges given to the shells,

Q:Q: Qsis
(@) 1:2:3 (b) 1:3:5
(c) 1:4:9 (d) 1:8:18

. A charge Q is placed at a distance a/2 above the

centre of a horizontal, square surface of edge a as
shown in the figure. Find the flux of the electric
field through the square surface.

@ 2 mr 10
€ 2¢,
© < @
4g, 6€,)
Assertion & Reason Type

Directions : In the following questions, a statement of
assertion (A) is followed by a statement of reason (R). Mark
the correct choice as :

(a)
(b

()
(d)

If both assertion and reason are true and reason is the
correct explanation of assertion

If both assertion and reason are true but reason is not
the correct explanation of assertion

If assertion is true but reason is false

If both assertion and reason are false.

. Assertion : In electrostatics, electric lines of force

can never be closed loops, as a line can never start
and end on the same charge.

14.

15.

Reason : The number of electric lines of force
originating or terminating on a charge is
proportional to the magnitude of charge.

Assertion : If a point charge q is placed in front of
an infinite grounded conducting plane surface, the
point charge will experience a force.

Reason : This force is due to the induced charge on
the conducting surface which is at zero potential.

Assertion : Charge is quantized.

Reason : Charge which is less than 1 C is not
possible.

JEE MAIN / JEE ADVANCED / PETs

16.

17.

18.

Only One Option Correct Type

In a 1911 paper, Ernest Rutherford said : In order
to form some idea of the forces required to deflect
an alpha particle through a large angle, consider an
atom containing a point positive charge Ze at its
center and surrounded by a distribution of negative
electricity, -Ze uniformly distributed within a
sphere of radius R. The electric field E at a distance
r from the center for a point inside the atom is

Ze (1 r Ze
ane, (TZ'F) ®

Zer
41:1»:0R2

(a)

2
Ameyr

d) Ze [%4-%]
aneg 4 R

Electric field on the axis of a small electric dipole

()

atadistance ris E1 and E, ata distance of 2r on a
line of perpendicular bisector. Then
. -E - -E
(a) E,=—21 (b) E,=—L
T 2716

g,="b g="h
(c) Ey= 1 (d) E, s
A large sheet carries uniform
surface charge density o. A
rod of length 2/ has a linear
charge density A on one half
and -A on the second half. The
rod is hinged at mid point O
and makes an angle 0 with the
normal to the sheet. The torque
experienced by the rod is

I EE T

2

(a) zero (b) (;110 sin®
2 2
(c) ﬂsine (d) L
€ 2¢g
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19.

20.

2

22.

Ul

One  type  of
electric quadrupole

-0 Wj

is formed by four .49 -9
charges located PZH"T

at the vertices of a square of side 2a. Point P lies
a distance x from the center of the quadrupole on
a line parallel to two sides of the square as shown
in the figure. For x >> a, the electric field at P is
approximately equal to

2 2
@) 3(2qa”) ®) 4(2qa 4)
2megnx 2me )X
i 3(2
(© 32ga7) () ( qai
41u—:0x4 2menx

More than One Options Correct Type

Measured values of the electric field E at a distance
zalong the axis of a charged plastic disk are given here:

z(cm) E(10’NC)
0 2,043
1 1.732
2 1.442
3 1.187
4 0.972
5 0.797

(a) The radius of the disk is 6.5 cm.
(b) The radius of the disk is 13 cm.
(c) The charge on the disk is 4.8 uC.
(d) The charge on the disk is 9.8 uC.

. A solid non-conducting sphere of radius R carries

a non-uniform charge distribution, with charge
density p = p,r/R, where p, is a constant and r is the
distance from the center of the sphere.

(a) The total charge, Q on the sphere is np,RS.

(b) The total charge, Q on the sphere is %npsRJ.

(c) The electric field inside the sphere is ;3'2_
4mgg R

(d) The electric field inside the sphere 2r.
4me) g3

Five charges, ¢ each are

placedat the corners of a regular

pentagon ABCDE of side a

as shown in the figure.

(a) The electric field at the

centre of the pentagon O  »p c

—a—>
will be zero.

E B
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2

w

24.

2!

w

26.

(b) The electric field at O will be ——-L if the

amgy g2
charge from one of the corners (say A) is
removed.

1
(¢) The electric field at O will be —— -1

e if the

charge q at A is replaced by -q.
1
(d) The electric field at O will be —n—g if
4ne, 4
pentagon is replaced by n-sided regular polygon
with charge q at each of its corners.

. A particle of charge g and mass m moves rectilinearly

under the action of a electric field E = A - Bx where
B is a positive constant with appropriate unit and
x is distance from the point where the particle was
initially at rest.
(a) The distance travelled by the particle till it

comes to rest is 2A/B.
(b) Acceleration of the particle at the instant before

A . —qA
coming to rest is ——.
m

(c) The speed of the particle as a function of x is

z_q[,u_z]
m 2

(d) The speed of the particle as a function of x is
2 (Ax-Bx?).
m

Numerical Value Type

A point charge 0.140 nC is placed on the apex of
a cone of semi-vertical angle 30°. Find the electric
flux (in SI units) through the base of cone.

. Point charges, q, and g,, are placed on the X-axis,

with g, at x =0 and g, at x = d. A third point charge
+Q, is placed at x = 3d/4. If the net electrostatic force
experienced by the charge +Q is zero, then find the
ratio q,/q,.

Four point charges, each of +q, are rigidly fixed at
the four corners of a square planar soap film of side
a. The surface tension of the soap film isy. The system
of char§e5 and planar film are in equilibrium, and
a=kiq /y)”N, where k is a constant. Then find N.

Comprehension Type

A dense collection of equal number of electrons and
positive ions is called neutral plasma. Certain solids
containing fixed positive ions surrounded by free
electrons can be treated as neutral plasma. Let N be



the number density of free electrons, each of mass m.
When the electrons are subjected to an electric field,
they are displaced relatively away from the heavy
positive ions. If the electric field becomes zero, the
electrons begin to oscillate about the positive ions
with a natural angular frequency y, which is called
the plasma frequency. To sustain the oscillations, a
time varying electric field needs to be applied that has
an angular frequency ®, where a part of the energy is
absorbed and a part of it is reflected. As w approaches
@, all the free electrons are set to resonance together
and all the energy is reflected. This is the explanation of
high reflectivity of metals.

27. Taking the electronic charge as e and the permitivity
as €, use dimensional analysis to determine the
correct expression for @),

2
@ }ﬁ ® [ (o ’Ni @ =2
mey Ne meg Ne

Estimate the wavelength at which plasma reflection
will occur for a metal having the density of electrons
N =4 x 10”m™. Take g, = 107"! and m = 107,
where these quantities are in proper SI units.

28.

(a) 800 nm (b) 600 nm
(c) 300 nm (d) 200 nm
Matrix Match Type

29. Column I gives the dependence of electric field (E)
on distance (r) due to certain charged objects and
Column II lists these objects. Match the entries of

Column I with the entries of Column II.

Column I Column II

(A) P (P) Point charge

®B) r! (Q) Thin infinitely long wire of
uniform linear charge density

()] 3 (R) Infinite uniformly charged
plane sheet

(D) 2 (S) Electric field inside the region
between two  uniformly
charged parallel planes

(T) Electric field on the axial line
of a short electric dipole.

30.

Codes

A B C D
(a) P Q R ST
(b) R, S Q T P
(c) R,S PQ T P
dPT R Q N

In each situation of column I two electric point
dipoles having dipole moments p; and p, of same
magnitude (that is, p; = p,) are placed on x-axis
symmetrically about origin in different orientations
as shown. In column II certain inferences are
drawn for these two dipoles. Match the different
orientations of dipoles in column I with the
corresponding results in column II.

Column I Column I1
(A) y (P) The torque on one
a dipole due to other is
zero
(-a, 0) (a,0)
(B) > (Q) The potential energy of
P one dipole in electric
o field of other dipole is
(-a,0) o, negative
(C) 4y (R) There is one straight
n P line in x-y plane (not
o 1 at infinity) which is
(-a,0) Q0) equipotential
(D) y (S) Electric field at origin
n P is zero
- | e
(-a, 0) (a, 0)
Codes
A B C D
(a) BR PQRS PRQS P
(b) QR PR PR Qs
() QS PRRS PR Qs
(d) R,S PR PSS PQ ©®
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Trust MTG
for getting it right,

year after year

Over the last 5 years, MTG has averaged a hit rate of 70% when it comes to curating the right content for your NEET
preparation. Which means approx. 3 out of 4 questions in NEET were either exactly the same as, or similar to, questions in
MTG's NEET books. The crednt for this mind-blowing feat goes to MTG’ skilled and experienced editorial team which

kingly goes th | of NCERT subject matter that forms the basis for NEET, to create superior and
relevant sludy material tha( has a high chance of success for its users. Proof lies in the pudding, right!

MTG’s best- sellmg NEET books include

%) _PHYSICS _ (51,
To find out which MTG NEET book is best-suited to your needs,

call our NEET helpline toll-free at 1800-10-38673 today.
Or email info@mtg.in now. Visit bit.ly/mtg-neet to buy online, -

ol

Scan to buy on mtg.in Scan to buy on Amazon.in




