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HINTS AND SOLUTION
3 6. (3
I max =1 +/41)? Net electric field due to a short electric dipole is
=9l given by
Limin =(V41 =/1)2=1 kp
E=—11/3c0s%0+1
Ima\x_lmin=9|_|=§ r3
| e 9 9 o 6
g 2000 facos? (180°-30°) 1
y (X,t) = 2.0cos (20at — 2x x 0.008x + 27 x 0.35) 3 2
8x1073 E=9x+/13x, [3x +1
Ap=2n———x4 2
10~
Ap =6.4n c0s(180°—30°)=—cos30°
(4) =—cos:30°=_—*/§
Ae 2
C=—"

d
Capacitance of the parallel plate capacitor
depends on area of the plate, medium between the
plates and distance between the plates.

©)
Independent of the distance between the plates. For
isolated capacitor, Q = constant.

_°_Q
280 ZASO
2
F-QE=_"
280A

(1)
The power loss in the circuit is 0.79 W.
Vo =10V, o = 314 rad/s

P = Vims irms COS®
2
=V Vims Bj: (Vrms) R
rms z z _Z_2

XL = oL =(314) (20 x 10°%) = 6.280
SRR R YP

oC  314x100x10"
R=50Q

Z=\(Xc-X )2 +R?

Xc

~\/(31.84-6.28) + (50) =560

_(10)° x50

=P= -—=0.79W
(56)

—9x+/13 %+1

:9\/1_3x\/§=58.5N/C

)
F=mg

=5[ 41 +5] |=20i +25]

|F|=1/400+625=1025~32N

()
Direction of propagation of wave is given by
V=ExB . Since direction of propagation of wave

is in +x direction and oscillation of electric field is
in +y direction, magnetic field should oscillate in
+z direction.

(4)

Focal length of a lens
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On increasing value of A value of p decreases.




10. (2)
=15cm
object %
_ (-40)(-15)
u—f -40+15
=@=—24cm
-25
=15cm
object %
20 cm
uf ( 20)(-15)
Tu-f  —20+15
=@=—600m
-5

Displacement of image = v, —v1 =-36 cm
i.e., 36 cm away from the mirror.

11.  (3)
Energy strored in a inductor is given as

U= 1112

3 2x25x107°
(60x107%)?
L=13.89 H

12.  (3)

>Y{>c Y

13. (3)
Total energy = —Ex (For satellites in orbits)
Also, total energy > 0 (For escape)
=-E+E=>0
= E > Ex

K, ==mv? (D

K, +K, Lol
2 2

I=2mR? &=
5 R
1 12 5V
Ki + K, == mv? +=.ZmR?.
2 2’5 R2
Lo imy?
2 5
K, +K, = my2 )
t r 10 .o

1 2 7 2
Ki: (K +K.)==mv°:—mv
t ( t r) 2 10

Kt:(Kt+Kr)=5:7

15. (3)
P=Pg+ hpg
=1.01 x 10° + 0.20 x 1000 x 10
=1.01 x 10° + 0.02 x 10° = 1.03 x 10° Pa
Area of bottom
= nr? = 3.14 x (0.1)> = 0.0314 m2,
Force on bottom = 1.03 x 10° x 0.0314 = 3230 N

16. (1)
vyt
AAC
F =w .. (1)
V4
Wires have some volume
Al=3Al;
Y3AA!
ly
. Y3AACL y 14
F 0 YAA/(
i=3><3
F

F]_:

. (2)

Fi1=9F

17. (1)
workdone  NC,AT —nC AT
heat absorved nCpAT
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1)

For Adiabatic process

TVr1 = constant

log T + (y—1) log V = constant
logT=-(y—-1)logV+c

y=-mx+c
4-2 2
sslope= (y-)=——-=—=
pe=(v-1)=,—7=3
2
_1==
73
2 5
=1+ —=—
=373
So, gas is monatomic.
@)
Frictional force = pmg
=04x5x10=20N
pseudo force =ma=5xa

pseudo force = frictional force
ma=5x%a=20

:>a=§=4ms‘2

()

=loss in KE = %Ico2

| o :EMR2=O.4 MR?

g :%MRZ:O.S MR?

lc =MR?

“We >Wg >Wy

(4)

T:Zn\/%Time period remains unchanged as it

depends on the mass of the block and force
constant. But, the near position changes as this is
the points where net force on particle is zero.
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24.
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26.

By Lami's Theorem
L T, _ 6g
sin120 sin150 sin90

T1=69><sin120:60x§=30\@N

T, =69 sin150=60><%=30 N
®3)
For arolling body

Total K.E.= (1+—]

K21
Rotational K.E. ——2—mv
R? 2

KZ 2
> 7 — 2
RotationalK.E _ R2 _ 3 04 -:forshellk—:z
Total K .E. K2 142 R? 3
NI+
R2 3
=0.4 x 100
= 40%
)
Vrw = Vre — Ve
—9
Vaw, Vie=30m/s
'VWG
Using triangle law of vectors
Myg| 1043 1
tan 0= =
Vee| 30 3
0=30°
(4)
It is the property of material.
@)
P1Vi=P2V>

(R + hpg)xgm’3 =R xgn(Zr)3

Where, h = depth of lake
A9 7

hpg=7P0 = h=7x
pg
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)

The bottom piece will have larger mass. As mass
of bat is not uniformly distributed and if we cut
from centre of mass then in the upper part, mass is
distributed at far distance from centre of mass.
Therefore, more mass would lie in bottom part of
the bat.

@)

When the p-n junction is forward biased, the
applied voltage opposes the barrier voltage. So,
the potential barrier across the junction is lowered.

)
Yp = YA +Yo A
A+hA
if A1 = A, =A (say)
_N+Y,
Yo =15
1)

An opaque body does not transmit any radiation,
hence transmission coefficient of an opaque body
is zero.
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(2)

V = Prr®/8n = Vo/V1= (ra/r1)*
Vo= Vi(1. 1)*=1.4641V

AV =V, —V1/V = 0.46 or 46%

)

=la

If a=0=1=0

Force is parallel or antiparallel to position vector.
r=51+4]j

So, force will be F=n(5i+4]). Where n is any
real number.

1)

Nuclear forces are charge independent as it is
interaction between n —n as well as between p —p
and also between n —p.

)

Since the charged particle is at rest, initially, the
magnetic field will not make it move, but initially
the charged particle will experience an
electrostatic force in the direction of electric field
as a result of which it gains a velocity parallel to E
or parallel to B and hence even after the motion of
the particle it will not experience a magnetic force
i.e., its trajectory is a straight line.

3)

Nuclear radius is given by

R = RO (A)1/3
1/3
:{E—ZJ =3:4

Ren _Ro(@0)”
Riay Ro(64)°

3)
g_Hol _ Hod
2R 2RT
T :27t_R:> Bocl
v R2
For electron in n™" energy state

Vocland Rocn?
n

:>Boci5
n

(2)

Instantaneous current

| =V—°sin[mt—zjzv—°sin(wt—f)
XL 2) oL 2




39.

40.
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42.

V, 4
=—9 cosmt ) h
(DL L:n_
Instantaneous power 21
i Vo
P=V x1=V;sin wtx[—aCOSth 44. (2) _ .
Vi VR By=—C=—"0=12x10"°T
=—29 sinotcosot=——2—(2sin ot cos ot) c  3x10
oL oL
VE¢ . 45. (1)
P=——Csin(2wt ' e
2oL (20t) Electrostatic field lines don't form closed loops.
Gauss's law is useful in calculation of electric
(3) field where system has some sort of symmetry.
At constant pressure and volume.
PV =py RT, =1,RT, 4. @) o .
Magnetic permeability is maximum for ferromagnetic
ul R><300=2—m>< RT, materials.
M 3M
_3 a0 47.  (3)
T2_§X3OO_450K Centre of positive and negative charges do not
coincide in polar molecules.
3) _
As per conservation of momentum 48. (3) A W _
h The charge distribution on the inner surface of the
.'.x—mv cavity will be non-uniform but the charge distribution
on the outer surface of the sphere will be uniform.
h h__,1 1
v=—=—RZ°| = -—
Aam o m 12 52 49. (4
hR 24 No. of photoelectrons emitted per second is
SV= % m directly proportional to intensity of light
N, ocl oc—
@) N
If v becomes double’ then F (tendency to Hence, |f dIStanCe IS doubled, IntenS|ty
overturn) will become four times. becomes one-fourth.
50. (3)
(2) - _ The additional velocity be given to the space shuttle
In half wave rectifier, we get the output only in to get free from the influence of gravitational force.
one half cycle of input AC therefore, the = Escape velocity — Orbital Velocity
frequency of the ripple of the output is same as =\/29R —[gR =./2x9.8x6400x1000 —,/9.8x6400x1000
that of input AC i.e., 50 Hz. =3.28 Km/s = 11.2 — 7.919 = 3.28 km/s
80+t
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