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Sample Paper
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@ V=i pF _ kprcos® 4. () Since, electric potential is constant throughout the
I v
P c0sO volume, hence electric field, E = —Z—r =0.
TR
" . For th f: =90°
(d) Letqchargeis situated at the mid position of the line 5 (@) For the curved sur a:e, 0=90
AB. The distance between AB is x. A and B be the positions ¢ =E ds cos90°=0.
of charges Q and Q respectively. 6. (o)
7. (c¢) Before introducing a slab capacitance of plates
4 S B oA
VI I ="
2 < 2 If a slab of dielectric constant K is introduced between
b plates then
KegpA ' A
Let AC=2, Bczg C=—202 then C1=82°—4 c
C, and C,’ are in series h
The force on A due to charge q at C, 1 NGy are T Series enee, y
goA glA
N 1 ' . k202 S0 //
Fca = . Qq 5 along AC gA_ " 3 24 /
aneg (x/2) 3 L B0A gA Slab
The force on A due to charge Q at B 324
N Q? N 3k:2.4k+3.:>0.§k:3 o
FAB = 7 — along BA Hence, the dielectric constant of slap is given by,
MEY X
30
The system is in equilibrium, then two oppositely directed k= 3 =3
force must be equal, i.e., total force on A is equal to zero. @
- - - -
Fca+ FAB=0 = Fca =—FaB @ I=neAvy=2x10*x1.6x10"""x10x0.25x107
8
1 4Qq -1 @7 Q = 2x1.6%025=—=08A
. 3 = —2 =>qQ=—" 10
47'580 X 47'580 X 4 E
(®) Since © = pE sin 0 on decreasing the distance 10. d) I= F,Internal resistance (r) is zero,
r

between the two charges, and on decreasing angle 0
between the dipole and electric field, sin O decreases
therefore torque decreases.

1= — =constant.
R
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11. H=PRtor R= =———=20 - — = -
(b) o @ix10) 16. (¢) Here, n= "= =1000 tu;ns /mlI=pd
12. () Theworking principle of meter bridge is I=06m,r=002m - P 30ie I>>r
R / Hence, we can use long solenoid formula, them
S T00-7 () L~ B=ppnl=4x10"7 %103 x 4
, _ _ . =50.24 x 104=5.024 x 103 T
When S' is connected in parallel with S we obtain equivalent
resistance S of S and S' which is less than S. Thus ifthe poNI R2
value of denominator of L.H.S. of eq. (i) decreases then 17.(©) By~ 253
value of denominator of R.H.S. of eq. (i) also decreases. 5
For this to happen the null point shifts to the right of D. BocR
So, when radius is tripled, magnetic field becomes 9 times.
3. © 18. (d 19. (b)
. . Pot. Difference  V, — Vg 20. (¢) The magnetic moment of a bar magnet is thus equal
14. (a) Potential gradient = length of wire - / to the magnetic moment of an equivalent solenoid that
) produces the same magnetic field.
15. (b) When all bulbs are glowing 21. @@
R . .
i/3 R i3 BA B
MW AMW—>— 22. (@ Inducede.m.f. ¢= dé = dsa =Ap dB
dt dt dt
- - :Ao[MJZ3AoBo/t
R i/3 R i/3 t
\ —>—AMW AW
23. () Weknowthat I, =Iy/+2 and I, =2I,/n
It
L
E R )
R. = 5 + 5 = E . Irms T
373 3 - z
24, () In an inductor voltage leads the current by — or
E> _3E° rrent lags the voltage b z ?
Power (P) =%~ =% 5 .. current fags the vottage by - -

eq
When two from section A and one from section B are
glowing, then

/2 R
| R
—>—'VWV‘J e
/ i/2 R
{1
E
R 3R
Req =—+R= 7
262
P P)=—— ..
ower ( Ay (ii)
Dividing equation (i) by (ii) we get
P 3E’3R
—= 7= 9:4
Pr 2R2E

25.

26.

(¢) 1=23sin ot+4 cos wt
3. 4 .
=5 [§s1n®t+gcoswt} = 5[sin (0t +9)] ...(D

5}

[
gl
= rmsvalue= T = mean value= "7,

.[ dt

n
.. initial value is not given hence the mean value will be
difference for various time intervals.
If voltage applied is V =V sin wt then i given by eq. (1)
indicates that it is ahead of V by 6 where 0 <& <90° which
indicates that the circuit contains R and C.
® Hereg,=¢,=32x107C,r=60cm=0.6m

1
Electrostatic force, F' = __‘11‘212
dney r
9x10”(3.2x1077)?
- =256 x 103 N

(0.6)°
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30.

31.

32.
33.
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(b) Capacitance of a parallel plate capacitor with air is

god

d

Here, A = area of plates of capacitor,
d = distance between the plates

C= - ()

Capacitance of a same parallel plate capacitor with
introduction of dielectric medium of dielectric constant K
is

_ Keyd
- d
Dividing (ii) by (i)

O k=23 ks
C 6

o .. .(ii)

€
=>K=—
€9

= g=Kg,=5x885x107"

=0.44 x 10710 C?N"'m?

() On touching the metal knob with a positively charged
rod some electrons from the gold leaves get transferred to
the rod making gold leaves positively charged and they
get separated. When a negatively charged rod is touched
with metal knob some negative charge flows to the gold
leaves lessening the positive charge there and the
separation between the leaves decreases.

(d Unit positive charge at O will be repelled equally by
three charges at the three corners of triangle. By symmetry,

resultant £ at O would be zero.

1 Q
4ﬂ80'a/\/§ | Q

A
(@ Here,V, =Vg =

a2

Hence, V,-Vz=0
Work done, W=q(V,-Vp)=0 B¥

2
- |r2 !
©) Z—JR +(wL wCJ

Here R=100 W, L=0.5 henry, C = 10 x 10° farad
o =2p r =100 &.

a2

@
(c¢) Electric potential due to charge Q placed at the centre
of the spherical shell at point P is

Lo 120
4ne, R/2 4me, R R q

I/i:

Electric potential due to charge ¢ on the surface of the
spherical shell at any point inside the shell is

1 g

4ne, R

h =

.. The net electric potential at point P is

20, 1 4

V=n+Vv, =
R 4me, R

4me

o

34. (c) For metals temperature coefficient of resistance is
positive while for insulators and semiconductors,
temperature coefficient of resistance is negative.

35. (©

36. (d) Fuse isan safety device that operates to provide over
current protection of an electrical circuit. A fuse is mainly a
metal wire that melts when too much current flows through
it due to low melting point and protects electric appliances.

37. (a) Let R, be the resistance of resistance wire.

R, C 10Q

2 ‘
D

|H! (e H

From the balancing condition of metre bridge,

B4 3 a0 s
10 ¢, 2 2

Length of 15Q resistance wire is 1.5 m.
.. Length of 1 Q resistance wire

=£=0.1m:1.OX10_1m

F_poipip i’
38. 0) ¢ 2nd  2nd
i i
F
(attractive as current is in the same direction)
39. ¢ M=NiA => Mx A4
= M o« 12 [As ¢ = 2mr = ( o« 7]
= M o (2
\% \%
tan®=—,tan 6’ =
40. @ o o Hcos x
tan0 1
tan®  cosx
41. () AccordingtoLenz’slaw
42. (d) Power in primary of transformer is

Pp=V,Ip=220 < 0.5
=110 W
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43.

44.

45.

46.
47.

48.

49.

But power in secondary of transformer is
Ps=100 W
100

= —=0.9=909
110 90%

(d According to Faraday’s law of electromagnetic
induction,

Ldi
Induced emf, e = Ldi
dt
SO:L[ 52 j
0.1sec
UL e
3 3
dl 0.5-0
i ‘M= —=—--=50A/
d Given:M=0.75H and & 001 S

Average induced e.m.f. in secondary coil
I
e=M%=O.75><50=37.5 A%
(@ The magnetic field of two equal halfs of the loop is

equal and opposite and so B=0.

(@)

() Inboth the cases, the magnetic flux will change, and
so there is an induced current.

(¢) An ammeter should have a low resistance which we get
when we connect low resistance in parallel with galvanometer.
(¢) The electric field will increase if positive charge is
brought in an electric field.

50.

51.

52.

53.

54.

55.

© L,=10x 1073/5=2%x103A;

R-Y_R !

g~ 3
Ig 2x10

-5=495Q.

)

1
(¢) Av.electric field energy = (E CVrzmsj =25x103J
1
2 Cx (I Xc)

1
5% CI2_ x RNy =25x1037J
C=20uF

|}
(¢) Av. magnetic energy [E LIrmsj

2x5x107° n
L=—"7"7> " =L=lhenr
(10)> Y
(d The sum for rms voltage across C, rms voltage across
R and rms voltage across L is not equal to rms voltage
across ideal ac source.
1
oC
Hence the impedance of the circuit would be just equal to
R (minimum). In other words, the LCR-series circuit will
behave as a purely resistive circuit. Due to this the current
is maximum. This condition is known as resonance

(@ Atresonance, ol =

Z=R, Current= %



