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HINTS AND SOLUTION
(1) cro_Reo A%
dv. d > “(d-b) , d
E=——=——(5x“+10x-9)=-10x-10 d-——
dx dx 2
(E)x=1=-10x1-10=-20V/m C,_2A80 . C 2
d ~Cc 1
@)
Initial energy of the system (4)
U; = %cvf +%CV22 Net resultant flux ¢ = (¢, —dy)
Qin

When the capacitors are joined, common potential
CV;+CV, V;+V,

2 2
Final energy of the system

V =

2
U, ==(2ClV-==2C| —= | ==C(V, +V
2oy [ Vo] dew,+vy)

Decrease in energy =U; —U; :%C(\/l ~V,)?

()

Let g1, g2 be the charges on two condensers
v _% %6

6 14 q, 14

Also, g1 + 92 =600 = ¢ +%q1=600

(4)

When metal sphere is placed inside a charged
parallel plate capacitor, the electric lines of force
will not enter the metallic conductor as E = 0
inside a charged conductor. Moreover, the surface
of a charged conductor is an equipotential surface
and hence, electric lines of force are always
perpendicular to equipotential surface.

2)
o P
d

After inserting the slab

From gauss Law, ¢ =
<o

or, i, = €g=¢p (¢ — 1)

)
Capacitance of two capacitors each of area g

plate separation d but dielectric constants K; and
K> respectively joined in parallel.

A A
_ “r% (2) n K2t (Zj _ (K +Ky)gpA
‘T CRE

2 2
It is in series with a capacitor of plate area A, plate

. d . . .
separation — and dielectric constant Ks ie,

_ KggoA
Cy= d
2
If resultant capacitance be taken as C = KZOA,
Then & :i+i
C C G
d
d _ d . E
KegA  (Ky+Kp)egA  KggpA
1 1 1
— = "
K K +K, 2K;
©)
10 10 10 10 | 10
A —WW AMN——AWW\ B
1
Rag =2+ 3= 2-Q
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3)
The given circuit can be redrawn as follows.
A 50 50 B 50

213V 213V 213V

N
L
2V

A 50 D 50 50 ©
For identical resistance, potential difference

distributes equally among all. Hence potential

. . .2
difference across each resistance is 3 V, and

potential difference between A and B is %V.

(©)
For portion CD slope of the curve is negative i.e.
resistance is negative

(4)
T :2_71 _ 21tm
o 0B
Given, B=3.534 x 10°T,
q=16x10%C,m=9.1x10%kg, T ="
From Eq. (ii), we get

2%3.14x%9.1x1073¢

T= =1x10%s=1ps
3.534x10° x1.6x107X°

.. (il)

3

Since, the magnetic field, due to current through
wire CD at various locations on wire AB is not
uniform, Therefore, the wire AB, carrying current
i1 is subjected to variable magnetic field. Due to
which, neither the force nor the torque on the wire
AB will be zero. As a result of which the wire AB
will have both translation and rotational motion.

1)
Magnetic dipole moment of current loop is
M=NiA=10x0.5x2x 10* =102 Am?
Magnetic field the solenoid carrying current
B=poni=4nx 107" x 102%2x 3
=12n x 10T

Torque, T = MB sinf
=102 x 12z x 10 x sin90°
=12n x 107" Nm

15.

16.

17.

18.

©)

Susceptibility (x) = intensity of magnetisation (1)

magneticfield (B)

or 1=y%B
s 1=3x10*x4x%x10*
or 1=12%x10%Am™*

1)

Mass becomes % and length becomes %

2
Moment of inertia | becomes l E =1
2\ 2 8

times.

Magnetic moment M becomes %th .

As T =2x L, . T becomes 1th .
\/MH 2

1)

When a north pole of a bar magnet moves towards
the coil, the induced current in the coil flows in a
direction such that the coil presents its north pole
to the bar magnet as shown in figure (1).
Therefore, the induced current flows in the coil in
the anticlockwise direction. When a north pole of
a bar magnet moves away from the coil, the
induced current in the coil flows in a direction
such that the coil presents its such pole to the bar
magnet as shown in figure (2)

V7 V7
N
D=
Therefore, induced current flows in the coil in the
clockwise direction.

(1)

YR bl D)) P e
dt 05

2

By the movement of both the magnets, current
will be anticlockwise, as seen from left side, i.e.,
plate 1 will be positive and 2 will be negative.

Rear side
f 1 -
------- R N
2 -

rver .
Observe Front side <

= Here electron will flow from plate — 1 to
plate 2. Hence, 2" plate will be negative.
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()
An alternating current is one whose magnitude
changes continuously with time between zero and
a maximum value and whose direction reverses
periodically. The relation between frequency (f)
and time (T) is.

A

mwz 3T/4 T
O/ UT >

f

T=£=i=0.025
f 50

As is clear from the figure time taken to reach the
maximum value is

% _002_ 0.005s

)
For given circuit current is lagging the voltage by

g, so circuit is purely inductive and there is no

power consumption in the circuit. The work done
by battery is stored as magnetic energy in the
inductor.

3)
We have X =

and X, =L x 2xf
C x 2nf

1)
Impedance of LCR circuit will be minimum at
resonant frequency so

5
1 S .

2nVLC  2741x103x0.1x108 2

Vo

3)
Impedance, Z = (X, ~ X¢)? +R?

100 ptH »«—11F 5 10Q :‘
()
N
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25.
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27.

1 2
Z-= (coL~—j +R?
oC

Inductive reaction

XL =wL=70x10%x 100 x 108 =7Q
Capacitance reactance

S e X
oC  70x10°x1x10 7

Hence, circuit behaves like an R-C circuit.

XCZ

(4)
Intensity of electromagnetic wave is
2
| = Pav — EO
dxr?  2ugC
HoCPay
or Ey=,—&
0 2nr?
—7 8
i (4nx10"") x (3><§0 ) x800 5477 Vm L
2nx (4)
@)

Vi = L9 _ggx103v
dt

Since, Vea (= Vb — Va) is negative. It implies that
Va >V, or ais at higher potential.
S0, Vap =8.8x 103V
=8.8mV
(1)
\/E = has the dimensions of resistance, hence it is
S

called the intrinsic impedance of the medium.

)
We know that, = ):j—D

Now the changed values are A'=3A\

g=d
2
D'=2D
,_(3Y)(@2D) ,.AD

=12-==12
g B

2

The fringe width increases to 12 times of the
original.
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)

Here optical distance between fish and the bird is
s=y+uy

Differentiating w.r.t. we get as_dy + ndy
dt dt dt
= 9:3+£ﬂ:>ﬂ:4.5m/s
3dt dt

)

From figure it is clear object appears to be raised
by %cm (2.5cm)

Hence distance between mirror and
O™ =5+75=125cm

;5 cm
o | oo e
Tch - = - = = = _L
So final image will be formed at 12.5 cm behind
the plane mirror.

1)
From figure it is clear that TIR takes place at
surface AC and BC

A

i.e45°>C

= sin45>sinC

= i>1:p>\/§
u

N

Hence Mleast = \/E

©)

In photoelectric effect, an electron absorbs a
guantum of energy (hv) of radiation. If absorbed
energy exceeds the minimum energy (work
function ¢, of the metal), the most loosely bound
electron will emerge with maximum Kinetic
energy, more tightly bound electron will emerge
with Kkinetic energies less than the maximum
value.

Einstein’s photoelectric equation,

Kmax ~hv— ¢0

Kmax IS independent of intensity of radiation but
depends linearly on v.

33.

34.

35.

1)

If C is the equivalent capacitance,

Then l:i_;_i:l_{_l:ﬂ

cC ¢ C 3 9 9
C= % =2.25uF

Charge g =CV =2.25x 10 x 300 = 6.75 x 10“C

6.75x1074

ax10s 2

Potential cross C; =V, =

Potential across C, =V, = Ci =75volt
2

Energy stored in
1 1

C =§clv12 =E><3><10_6 x (225)?
=7.6x102)
Energy stored in
C, = %czvz2 = % x9x107° x (75)?
=25x%x102)
1)
The fringe width is given by:
AD
P="

The fringe width is directly proportional to the
wavelength.

The wavelength of blue light is less than that of
the red light. So, for blue light the fringe will be
narrower.

1)

Its kinetic energy will increase and its potential
energy will decrease. So, its mechanical energy
will remain constant.

)

Statement | and Il is true but Statement Il is

wrong.

The work done in charging a capacitor is stored in

the form of electronic potential energy given by
2

expression Vg = (ZQ_C

There is equal and opposite charge (Q) on the
plates of a parallel plate capacitor. Therefore,
there is no net charge on capacitor.
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(1)
Electromagnets are magnets, which can be turned on
and off by switching the current on and off. As the
material in electromagnets is subjected to cyclic
change (magnetisation and demagnetisation), the
hysteresis loss of the material must be small. The
material should attain high value of | and B with
low value of magnetising field intensity H. As soft
iron has small coercivity, so it is a best choice for
this purpose.

(4)

In young's double slit the width of bright and dark
fringe both will be same.

If we use white light in YDSE then central
maxima will be white because for this position
every colour of white light has maxima at this
position. Fringes of different colours are observed
clearly only after the central maxima.

@)
According to Bohr, the wavelength emitted when
an electron jumps from nyth to n,th orbit is.

hc
E=—=E -E
n 1~ B2

I ER
A ny n

For first line in Lyman series

1 1 1 3R ]
—=R| =—— |=— (1
AL (12 22j 4 2
For first line in Balmer series,

1 1 1 5R .
— =R —=——-— |=— ...(1n
Ag (22 32J 36 (@)

From Egs. (i) and (ii)
hg 3R 36_27
AL 4 5R 5

27

}\'B 2?}\. (}\‘L =}u)

©)
Centripetal force=force of attraction of nucleus on
electron.

2

m? 1 e e

J4megyma,

agy B 4meg g' -
(4)
Number of possible emission lines = n(n-1

44-1) _

Where n = 4; Number = 6

42.

43.

44,

45.

46.

2
Given, R =1250, Ro = 5000 and t =5 min

R= Roe*)Lt
1250 = 5000 e**°

A =0.410ge 2
1)

The potential of P-side is more negative that of N-
side, hence diode is in reverse biasing. In reverse
biasing it acts as open circuit, hence no current
flows.

(4)
At logic gate I, the Boolean expression is
B-C=Y'

At logic gate IlI, the Boolean expression is
A+(B-C)=Y"

At logic gate Ill, the Boolean expression is
A+(B-C)=Y

)

T
=—,y=4,a,=3
¢ 3% 2

S0, A=\l +a3 +2a,.3,c05¢ = A=6

)

L=6000A=6x10"m

Path difference for dark fringe Ax=(2n +1)%

For third dark fringe n = 2
6x10~"

AX=(2x2+1)x

3 5x6x107
-

=15x 10”7

= 15x10°m=1.5u

@)
In Youngs’s double slit experiment half angular
width is given by

sinezl
d

_ 589x107°

 0.589x1073
= 0 =sin"1(0.001)

=107




47.

48.

()

(3) 49. (3)
h h 1 . . h h
A = ——=—=—.———.Taking log of both sides A= =
2mE  2m VE J2mE  [2m,QV
h 1 h 1 On putting Q,, = 2x1.6x107°C
logA =log———+log—=logA =log——-=Ilog E
Jam CE J2m 2 M, =4m, = 4x167x10 2 kg
= Iogk——llogE+IogL 0.101
2 2m A= T
This is the equation of straight-line having slope
(-~1/2) and positive intercept on log A axis. 50. (3)
For K line voc (z—-1)% = 2
3) a (z-1) o 1
%mvz =gV i.e. the graph between A and z will be (C)
V= v = \/ZV xZ
m m
V=~2x0.71x1.76 x 10"
=5 x 10% m/s = 500 km/s
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