27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
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(c) Resistance of carbon filament decreases
with temperature while that of tungsten
increases with temperature
In series A, meqx Ri.e. tungsten bulb will

glow more brightly

(c) Power of the

P:f 1000 —— =500W
n

S

(b) For parallel

Fronsumed™ Brightnessc Pa,,..

(b) Resistance of 25 W bulb =

combination

combination

220x 220 _19360

220

Its safe current = =0.11 amp
1936

220x 220

Resistance of 100 W bulb = =4840

220

Its safe current = 284" =0.48 amp

When connected in series to 440 V supply,
440
(1936 + 484)

Thus current is greater for 25 W bulb, so it
will fuse.

(b) P=fR = AL_241
P t

then the current /= =0.18 amp

(R — Constant)

= % change in power =2x% change in
current

=2x1=2%
() A1 |2 2222w
4r 4 x1
(a) Heo L (If V' = constant) = Rk _bA
ot Hy, R LA
s
2
= H272H1
H 1
@ F-F7=T5
(¢c) H=F#Rt and /_‘t’ Hence H:qz—f; L Hoeg
(b) - 1100%4 4
1000

(d) After some time, thermal equilibrium will
reach.

(b) At  constant p.d., heat produced
V2 1

=—19/ieHox—
R R

(a) Power =3.75x200 W=750 W~1H.P.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

)
@ Lopm p V20
P 100
(a) Since P=VI= /= £_20000_ o5 4
v~ 10000
(b) Power lost in cable

=10x(25)? = 6250 W=6.25 kW

(d) Heat generated in both the cases will be
same because the capacitor has the same

energy initially
- LYY _—><200><10 x(200)* =4

(d) The bulbs are connected in parallel, hence

each bulb consumes % =24 W, Therefore
Vv =24
R
= =86 _150
24

(a)

(c) The bulbs are in series, hence they will have

the same current through them.

(a) When resistance is connected in series,
brightness of bulb decreases because
voltage across the bulb decreases.

=5 = R = =400Q and
100

100><100

00 =20 Maximum current rating

R, =

i=—
4

100 and /, = ,l.
200 100 4, 4

(a)a§1oo5
R2P4O

So 4=
Resistance of 40 W bulb is

5 times than 100 W. In series, P=/2R and

V2

in parallel, P=—. So 40 W in series and

100 W in parallel will glow brighter.

@) p- Vo B R (RtR) _(R+RY
R~ R R RRIR+R) AR
sz—(a+%)2 :ﬁzl
25 RAR R 1

(b) Total power P=(800+3x100)
Also P=Vi= 1100=220x/ = /=5A

(c) Because Roc'lo
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53.  (a) An ideal cell has zero resistance.
PR

54. (c) Power loss in transmission £ -z =
1
5“7
55. (¢) H=—— L or H__V
42R t 42R
= SOO:MS R:i:0.119z0.12§2
42x R 42
V2t 1
56. (a) Heat produced H=-—-=Hx— Hence
42R R
Hh_ R
H, R

57.  (d) —/;/:FR. Here total R=(21+4)=25 Q

= Rate of energy consumed =0.2x0.2x25
=1J/s

58. (b) When the heating coil is cut into two equal
parts and these parts are joined in parallel,
the resistance of coil is reduced to one
fourth, so power consumed will become 4
times i.e. 400 Js~!.

59. (d) The resistance of 40 W bulb will be more
and 60 W bulb will be less.

60. (a) In series A, ey Brightnessc

Rated

61. (d) E=P xt =1000 Wx30 sec=3x10* J

62. (a) Resistance 7 of 500 W bulb = (220%)
Resistance R, of 200 ¥ bulb = (20(:))2

When joined in parallel, the potential
difference across both the bulbs will be
same.

VIR R 5
VIR R 2
When joined in series, the same current will
flow through both the bulbs.

Ratio of heat produced = FR_R_2
7R, R 5

63. (d) Charge g=it=0.5 Ax3600sec=1800 culoumb

64. (b) H=FRe= '/2’_120x120g(1oxso)

Ratio of heat produced =

=14.4x10° joule

65. (b) In parallel A

1
Brightnessec —
¢ brig A

consume:

P> Py (given) .. R,< R,

66.

67.
68.

~2.2x10%%x2.2x10°x 10

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

)

) R=plandpet=pe Ao ped =
A R / /

Fa=2F,
(a) ts=t+t =30+30=60 minutes
(a) For power transmission power loss in line
A =FR
If power of electricity is P and it is
transmitted at voltage V, then P= Vi = /=T'C/J

PV _ PR
FZ’[VJR’ v

=01W
22000x 22000

(a) P=FR (i and R are same)
So P will be same for given resistors.
(¢) Since H« 2, so on doubling the current, the

heat produced and hence the rise in
temperature becomes four times.
(a) Watt-hour meter measures electric energy.

60x8
1000

(d) Total energy consumed = =0.48 kWH

So cost =0.48x1.25=0.6 Rs
P_40
a) P=—=
(a) =2-2
(b) As temperature increases resistance of
filament also increases.

(a) Current  through  the
120

6+9)

—=10 W.

combination

So, power consumed by 6 Q resistance
P=(8)*x6=2384 W

) P=£=%=1012.5z1000 w

R

(b) P=Vi=> i=£_100 45 4
V200

H 80

(b) H=FRt = R= Friers

(d) Heat produced = Energy stored in capacitor

=_cv2 :—><4><10 x (4002 =0.32 J

12100

(d) P:K:m:—:mw w
R 10

10

2
((123((’);2 x100 =64 W

Ve

2
v,
(a) consumed — £_A] x P R~

(d) For maximum power » = R



83.

84.

8s.

86.

87.

88.

89.

90.

91.
92.

93.

94.

9s.

96.

97.

98.

99.

[

Heating and Chemical Effect of Current 11

(d) P=PR = 225=(15°xR=> R=0.10 Q

(d) a=p;1+ and @:p{i:
ﬁ:i_é:i(f_zjz
R h A L\s
Given A-land A2 or 215 A1
A n 1 n o 2 R 8
- Ratio of heats Hh VIR _R_8
H, VIR R 1

(a) P= Vi=250x2="500 W

= R=

(@) P=L = 100- 200
R R

V_100 1
—amp
R 400 4

wer = 2R, . In series Ho R (i 1S Same)

Now, ji=—

(a,d) A
So, # will be more in steel wire . In
parallel Hoc%) (V is Same), so H will be

more in aluminium wire.
2
(a) H=PRt= A _pr-lPl
t 2
(b)
v h_R_R

wr
(@ H-L 1= _B_F_1
R H, R 2R 2
(b)

(a) In parallel . Consumed F Rated
(b)
(a) P=

P 60 3
b) P=Vi=i — ==
(®) YT 20T P

=1210Q

2 2 2
VeV (220
R P 40

(a) In series, A Consumed o VAﬂ.U//é‘d

Rated

i.e. more voltage appears on smaller

wattage bulb, so 25 W bulb will fuse
(c) Because in series current is same.

(b) p—% A R 6

P:K: Pocl also Ao = o
R R

() -

2
= Rel = Rop (for same mass)
m

100.

101.

102.

103.

104.

105.

106.

107.

108.
109.

110.

111.

>
So &=£§=i 20w
F fp 1
(a) P- VR _AB_60_3
"R R R 40 2

(b) Pu 2= gz[_'/jz - p- (_VT,%

V2 1

So resistance of the 100/ bulb will be
minimum
11 _ hh

—t— =,
t 4+t

(a) In parallel —=
» L b
_5x10 50

—=23.33min =3 min 20 sec
"54+10 15

(a) For maximum joule heat produced in
resistor external resistance = Internal
resistance.

(d)
(c) Hzﬁt :isz 4
R H, R 2

(a) If resistances of bulbs are R and &
1 1

. . 1
respectively then in parallel —=—+—=
pectvely P 7 RR

2
;

1 _ 1 N 1

=) ()15
= B=R+A

(b)

(b) When wire is cut into two equal parts then
power dissipated by each part is 27

So their parallel combination will dissipate
power B=2R +2R=4R

Which gives 2 -4
P1

(d) V¥ _B_Y
R TRy

2
A |200) 4 "4
(c) When each bulb is glowing at full power,
50 1
—A
100 2

(- R is constant)

=10W

Current from each bulb =/=——
Q 1
2
| Q |
doL 9

«~— 100 V—>

i
1k
120 7,10 Q
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115.

116.

117.

118.

119.

120.
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So main current /:%A
Also E=V+ir = 120:100+[§)x10:>/7:4
2
(b) R:L (21500) =62.50

(c) Suppose resistance R is corrected in series
with bulb. Current through the bulb

0 _34
30
R ; Q 307, 90w
AW
90 ¥ 30V
L e 1207 ——
Hence for resistance V=iR=

90=3x R= R=30Q

P TR PN T
(@) jcrt?= 2|2 :(_j =(@)"?
n k 1.5
=5n=@4)"xr=4" (" r =1mm)
(c) Inseries P = L 6—; = 20 watts
n
2
(c) RV 207 070
P 60

2
(d) L _, 1000 [220] 4= B -250W
A A 110

RA _ 100x200
R+ A

2994:65%@#

a) Ps=
@) A 100+200 3

210x5x60
4.2

(c) Using conservation of energy

Supplied electric energy =
energy

= FRt=mST
= TP
temperature)

i.e. when i is doubled T will be four times
i.e. 5x4 =20°C

=15000 ca/

(d) H=—= Vit Calories= L -
x J J

absorbed heat

(T - change in

123.

124.

125.

126.

127.

)

(b) Energy = Pxt =2 x1x30=60kWH = 60

unit
P _ 40 2
Bulb (I) : R = —_—=
. (d) Bulb (I) : Rated current / = V=220 179
2
Resistance R, :K:&ﬂzmg
P40
. 100 5
Bulb (IT) : Rated current /, =——=—amp
220 11
2
Resistance R, = (2120%) =4840

When both are connected in series across 40
V supply

R, R,
MWW MWW

M)
N4

Total current through supply
40 40 40

- - - =0.03A
R+A 1210+484 1254

This current is less than the rated current of
each bulb. So neither bulb will fuse.

Short Trick : Since Vippiied < Vratea, n€ither
bulb will fuse.

(a) Both R and 2R in parallel ( V' — constant)
So using Pz% = %:% = %:%:%

(a) Power P= Vit=250x4 =1000 W= 1kW
Energy =P xt=1kW x 60 sec =60 kJ

% 1

(a) P=— = Px—_ (V - constant)

. When one bulb will fuse out resistance of
the series combination will be reduced.

Hence from PCO,,SU,,,edoc% illumination will

increase.
(©) po Vo g V252250
R P 25

1

Rated

(@) Fratea= V’%/"’?’e" = R« (V - constant)

So bulb of high power will have less
resistance.
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129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.
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B 60 3
d) A = R_AKB_60_3
(d) ""”"""OCR R R 40 2
(a) Energy _f ¢=1010 3600 - 7200

12 200x200x 2

c) Energy — ¢= =1000 Wh
(c) Energy — 20
(a) Energy = Pxt=100x2x60=12000 J=12x10°J
(c) Heat H—ﬁ = Hot IfV,t
R R
constant)
[szRj
— Hs _FRe _\ 3R )_2
Hpo Rs (R+2R 9

(c) /oc% and Poc%? = jx P ie. in parallel bulb

of higher power will draw more current.

(c) Resistance of 4 is greater than the resistance
of combination of B and C, hence voltage
drop across A4 will be greater than that

across B or C. Also H= V;t

= Hoe V? S0 H,>(Hg=H,) (R =
constant)
3
(b) P=vi= =221 _1 4

22000 10

2
Now loss of power :FR:(%] x100 =1 W

(c) P= %. If resistance of heater coil is R, then

resistance of parallel combination of two

halves will be f

So A_R_RI4_1
P "R R 4
(c) Total kWh consumed = % =14.4

Hence cost =14.4x1.25=18 Rs

(c) Current capacity of a fuse wire should be
slightly greater then the total rated load
current.

(b)

(d) Colliding electrons lose their kinetic energy
as heat.

(a) It is called safe current and is proportional
to /2.

(c)

145.

146.

147.

148.

149.

150.

151.

152.

153.

)

P _50
-« ) /= V250
(c) In steady state the branch containing
capacitors, can be neglected. So reduced
circuit is as follows

——=0.2amp

2Q 2Q
|
1t
2V
2
Power P:K:Qﬂ w.
R 4
2
Re [2R(R+2)] 2R
= r=-20_60
75

© Pl AR_B_1
R R 2

H /-/a/f
H Full

(c) H= V_ — Rew
R R = 2
= Hpar=2xHey -

(c) Itis given R, =10R.,, also resistance at

rated temperature R= V_ 200x200 400Q.
P 100
So resistance when lamp not in use.

Ry, 400

R = - -400Q
=10 10

(a) The chemical energy reduced in battery
= ViIt=6x5x6x60 J/ =10800 /=1.08 x10* J

(c) The heat generated = IV# =2.1x15x1=31.5J
=31.5/4.2 cal =7.5cal [-1cal=4.2J

. Thus, 40 W bulb has a

(a) Resistance « !
power

high resistance. Because of which there will
be more potential drop across 40 W bulb.
Thus 40 W bulb will glow brighter.
(c) When bulbs are connected in series,
V22
"R 3R
When bulbs are connected in parallel,
V2 1P x3
==
(c) Time #5=t +t =35 min.

P= =3x3P=9PF

Chemical Effect of Current
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11.

12.
13.

14.
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16.

17.

18.
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(d) As sugar cannot be decomposed into ions
and ions are responsible for conduction.

A& _[ &

© 275 =% [EJ'Z

(d) M Ean mAg:W(EAgJ=3.3 W=35W
Myg  Epg Ezn

(d) 96500 coulombs of charge is needed to
deposit one gram equivalent of an element
at an electrode.

%(Atomic weight),

(C) As Mg, — Ec‘u — : .
my, Eu  (Atomic weight) ,,

(d) 1= 22':‘” =224 jitre at NTP

-+ 11.2 litre of H, is liberated by 96,500 C
. 22.4 litre of H, 1s liberated by 96500 x 2 =
1,93,000 C

(b) Fromm =Z0;ifQ=1C=>m=Z72

(d)

(b) Because H has positive charge.

(a) Because H,O is used as electrolyte.

(b) m=Zzit = 1=0.00033x2x ¢

.100000
t= min= ~
0.00066 % 60 3960

(b) 3=15(1+n =>r=1Q
(b)

(c) m=zZit=Zq; q=

25 min

5x1073
3.387x1077
5x107
" 3.387x107 x 3600
(b) Charge 9=1¢t=1.6 x60=96 C
Let n be the number of cu? ions, then
ne=Q = n:Q:Lf19
e 2x1.6x10

(a) In the first case, Zit=m

amp- sec

or g amp- hr=4.1

=3x10%

In the second case, ZxZ’x 4t=m

(b) Massof O, ions _ Chemicalequivalentof O,

Massof Agions Chemicalequivalentof Ag
08 8

= —=—— = m=10.8gm
m 108
(c)

(a) F= Ne=6x10"x1.6x10"°
(d) Since 1 faraday deposits 1 gm equivalent.

— —

21.  (c) Equivalent weight of copper = % =32

Equivalentweightof Cu  Weightof Cudeposited
Equivalentweightof Ag Weightof Ag deposited

Weight of copper deposited
_ 10.8x32 ~3.2gm
108
22. (b)
23. (¢)
24. (a) mcqg = moit
27

25.  (d) Equivalent weight of aluminium = 3" 9

So 1 faraday = 96500 C are required to
liberate 9 gm of Al.
26. (b) By Faraday's law, m« it

-ﬂ=/i—t1:>ﬂ=4><120 m2:l7
m, b m, 6x40 2
27. (a) moc [ t
28. (c) Amount of metallic sodium appears
m= Zit= [ij it
VF
_[—2 ). 16x10x60 =2.3 gm
1x 96500
29. (a)
. m
30. (a) m=Zit= z-=
/
__4572__3387.10 gmi C
5x45x60
31. (b) Faraday constant = 1 mole electron charge =
Ne

=6.02x10% x1.6x107"° = 96500
32.  (d) m=Zit=0.126x10"x5x3600 = 2.27 gm

33. (b) %:? (By faraday law for same current
2

and time)

Where E; and £E, are the chemical
equivalents and m; and m;, are the masses of
copper and silver respectively.

e Atomic weight CE- 63.57 -131.79 and
Valency 2
E - 1071-88 ~107.88
L Amg_3179 _ 10788 5 4mg
m, 107.88 31.79

34. (a) m= Zit=-"" —1(constant)
Zit



35s.
36.

37.

38.

39.

40.

41.

42.

43.

44.
45.
46.
47.
48.

49.

50.

51.

(4 bl

Heating and Chemical Effect of Current 11

(b) Positive ions get deposited on cathode.
(c) m=2zit or mec it

5
S LA =>m,=54gm

Mo _hh 9
m, bt m, 50x20x60

(c) Electroplating only provides a thin
deposition of a metal on the surface which
in no way can give hardness to the metal.

(b)

(d) m=zit = Tou - Zcu
Mg, ZZn
Zz, 315
Mg, =m =0.13x——=0.126
Cu zn ZZn X32'5 g
(b) m=zit = m=— e v = MU
R m, Wb
m, 6x45
(c) j_m_ 0.972 _054
Zt 0.00018x3x 3600

(b) The current through the voltameter is same
as drawn from the battery outside it.

(d) The resistance of the cell is independent of
e.m.f.

(a) m=Zit=33x10"x3x2=19.8x10" kg

(¢) m= zg, z = atomic mass / valence

(c)

(a)

(b) 1 faraday (96500C) is the electricity which
liberated that amount of substance which is

equal to equivalent wt. So liberated amount
63.5

of cu is - - 31.25 gm~ 32 gm
32

(b) m=zit = 20x10*3=[
96500

jx0.15xf

=6.7 min=6 min42 sec

(b) 22.4 litre H, = 1 mole H, = N molecules of
H,
=2N atom of H
So charge required to liberate 22.4 litre of H,
=2Ne=2F
Hence charge required to liberate 0.224 litre

of Hy = 2F 0204 = 2L _2x085¢
24 100

So current /= s =19.3amp

(a)

52.

53.

54.

5S.

56.

57.

58.

59.

— —

(d) m=zit = z="___45

== —47x10°g/C
it 4x40x60

(d) Charge supplied per minute = 3.2 x 60 =
192 C
Charge 2e liberates one Cu'? ion
.No of Cu*? ion liberate by 192 C

:E:L:GX‘]ON
2¢ 2x1.6x107"°
(a)m=Zit:>/=ﬁ—L 25A4

Zt 0.00033x1200
Hence heat generated in the coil is
H=FRt=(2.52x0.1x1200= 750 J

-6
©) m_Z N m2:m|4 _14x1.2x10 =24g

m  Z Z 7x10°®
()m=Zit= t=1_mF [-.-Z:—E)
Zi Exi F
t= 27x96500 =12062.5sec= 120625 hr=3.35 hr
108x2 0
d) m=zg= zud =2 _% (i)
q 2 4
also g=q¢, + ¢, = 9_% 4
9 @
= = qq1 ...... (ii)
1+ =
>
From equation (i) and (i1) g, =
1+2
Z1

(c) From Faraday’s law, m/E = constant
where m = mass of substance deposited, £ =

chemical equivalent.

B _1%8 16-54g
m E 2

(a) g=it=currentxtime

= m,

Thermo-Electricity

(b) Production of em.f. by temperature
difference is known Seeback effect.

(c) Production of heat at junctions due to
current is known as Peltier effect.

(d)

(a)

(c) When there is no deflection, then this
temperature is called inversion temperature.
It is given by the relation
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Where ¢, is temperature of cold junction
=20°C and neutral temperature ¢, =270°C
" 0,=20,-0,=540-20 = 520°C

(b)
(a) Thermo e.m.f. of a thermo couple depends
on the nature of metals.

(a)
(a) According to the definition.

(@) 7,-2 s 7-27-7;

(a)

(d)

(b) Based on Peltier effect.

(c) Peltier effect

(b) Thermopile is used for detection of heat
radiation and measurement.

(b) H=oine = If i =1 A, A= 1°C, t = lsec
then H= o

(a) According to Seebeck effect
(a) At neutral temperature, Z—i =0

(a) According to Seebeck effect.

(b)

(d)

(a) As a rule, more the metals are separated
from each other in the thermoelectric series, the
greater will be the thermo emf.

A

29.

30.

(b) 7= 7;+ 7;. _ 10+530 _27000
o2 2

(a) Joule effect is not reversible.

(b)

()

(c) The graph between thermo emf and
temperature of hot junction is parabolic in
shape.

(d) At neutral temperature £ is maximum so
£ o= ﬂ(Ar-Bﬁ): A-2Bt=0=>

at dt
28
(c) =4+ C:> 280415 — 4 _sa50c

(a)

31.

32.

33.

34.

3s.
36.

37.
38.

39.
40.

41.

42.

43.

44,

(a) A 1s false because at neutral temperature
thermo emf is maximum. B is true.

dE

(b) Thermo-electric power P=—5 at t,, £ >

maximum. So P — zero.

(d) By using H=0q0
= H=(10x10°)x10x(60-50)=103 /=1 mJ

(c) No change in neutral temperature but
temperature of inversion 1S £=2t,-f=>
t,=2x270-40=500°C

(c)

(d) =2t

(c)

(d) Neutral temperature is independent of
temperature of cold junction.

(d)
(a) E=at+bf at inversion temperature £ will be
minimum

-t, = t=2x350-30=670°C

Thus -0 = ﬁ[at+ b =
at at

= a12bt=0 = t=-2
2b
(d)
-6
(a) /=£:>3><1077:M:> g =0.5°
R 50
500
b) f,=2= 100°C
) =% -[(%2)-
Also ¢, =4 ’03100:";0 —200°C

(b) At neutral temperature, thermal emf will be
maximum.

: de— a+ bt
" at

For maximum or minima, a+ bt,=0
L t,=-alb

Critical Thinking Questions

) A=Y 4ng p - (220<087
a R
ﬁ M ﬂ jiz(olg)zxﬁ Here R,
A (2207 R AR R
<R

(because voltage decreases from 220 V —
220x 0.8 V
It means heat produced — decreases)
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So %>1 = A>(0.8°R = A >(0.8°x100 W

Also 7 _(220x0.8))
R 220

expect)

, Since 4<i (we

So %<0.8 = A <(100x0.8)
1

Hence the actual power would be between
100x(0.8)*W and (100 x 0.8) W
(b) W=UH = Pxt=JxmsA8

JIx mx \@

= t= (For water 1 litre = 1kg)

4.2x1x1000x (40 — 10)
836

Short Trick : use formula ¢=

= I=

=150 sec

4200x mx A@
P
i 10 2
by A_RH_10_2
( ) /-2 a 5 1 ’—_—4\/1052

r 4Q 60 \
WW MWW

Also heat produced per sec i.e. —'7 =P=FR
R (iV 5 (2)° 5 5 10

=5_|4 x_z[_j x—>=2=> B =—=2calls
A\ 4 1) 4 1 5

(d) 220x9=r60) = n=33
|/2
(c) H= =1
Since supply voltage is same and equal
amount of heat will produce, therefore

LA R WL T (i)
f1 fZ RZ t2
But Rec/=> A (i1)
RZ /2
By (i) and (i1), Aowo (111)
I b
Now /, -2 h = hOo3
3 L, 2
By equation (iii), 3.1
2 4
t, =10 minutes
(d) 20 30
>—AW——WW
1
0+ e
l
AN——AWY,

)

Resistance of upper branch 7 =2+3=50Q

Resistance of lower branch R, =4 +6=10Q

Hence i:izﬂzz
L R 5

Heat generatedacross3 Q (H,) 2x3 _4
Heat generatedacross6 Q (H,) /g x6 2

2

.. Heat generated across 3 2 = 120 cal/sec

7. (a) Power consumed by heater is 110 W so by
2

. %
110Q

i i 11Q
] Heater < A
ir R

110V 110V

220V
V2

110=m = V=110 V. Also from figure

/;:m:m and /:m:mA So
110 11

h=10-1=9 A
Applying Ohms law for resistance R, V' = iR
= 110=9x R= R=1222Q

2 2
8. (C) Pconsumed: ﬁ x Pg = (mJ x 500 = 457.46 W
Ve 115

So, percentage drop in power output
_ (500-457.46) 100 - 8.6%
500

2
9.  (d) Heat produced = Lﬁt
i.e. when voltage is halved, heat produced
becomes one-fourth. Hence time taken to

heat the water becomes four times.

10. (b) Electric power consumed by kettle
P=220x4 W

Heat required
H =1000x1(100 — 20) = 1000 x 80 ca/=4200x80 J

P=—/;/:H=P><l‘

. 220x4x t=4200x80 = t=6.3 minutes

2 2
i (o) H=—oxe-E0

1=mL
R
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13.

14.

15.

16.
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2
L 20 80x4.2

—> m=6.56 g/s
20 g

(b) For normal brightness of each bulb see

following circuit. Current through each bulb

=054
0.54 Q

So main current /= 2A4
Also, voltage across the combination =1.5V

So voltage across the resistance =10.5

Hence for resistance V=/R =105=2xR =

r-2g

4

% 12 %
/?2=/%=6—V;
Now :ﬂ. , :ﬂ_

. (R%)ﬁ & (/%%)2%
and =—(250)2

8 R

W:W:V=15:25:64 or W < W<y
(a) Power dissipated o« Requivalent

(a) The current taken by the silver voltameter

m 1

h="_ L =0.496 A
Zt 11.2x107* x30x60

and by copper voltameter

A 18 =1515 A

T 6.6x10 % x30x60
Total current /=(/, + /,)=2.011 A

Power P=/V=2.011x12=24.132 J/sec

(d) Initially current through the voltameter

. v v
L = =—
17 (3+2 520 30

Finally main current /= Vv _V
3+1 4

Hence current through voltameter /, = g

Vv
I

- Rate of deposition (A = '—7 == R

~. % drop in rate = 2= ,100-2=% ;100

1 h

L
A8 5) 100=-37.5%

17.  (d) Comparing the given equation with standard
equation

E=at+ % s

1 1 1
=40 and —f=— = f=—-—
“ 2P="%0 = =19

Hence neutral temperature ¢,=-— =

= t,=400°C
18. (a) Comparing the given equation with standard
equation £= at+% pE, we get =14 and

1

— f=-0.02

2 B

= [=-0.04

Hence  neutral  temperature t,= —%

-4 _350c

-0.04

19. (a) We know that thermoelectric power S= Z—‘;—

Given E=k(T- 7;){75 —%(n r,)}
By differentiating the above equation w.r.t.
T and

1 1

Putting T=5T, we get S=5kT,
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21.

22,

23.
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(b) Comparing the given equation with
1
E=at+—pF
at+ 5 p
We get o =16 and %ﬂ:—0.04:> B =-0.08
= --2- 1% _s0c
p -0.08
Also t,=2t,-t.= t=2x(200)-0=400°C
. 3 32
(c) m=2zit = 20x10 =[ jx0.15><f
96500
=6.7min=6min42sec.
(b) e=/iR = 25x10°xA0 =107 x40
-5
9= 20x10° 400 . q0
25x10° 25
(b) 500
i @ 100V i R
AW
<— 100V —>}—100y—>]
200 ¥
Rated current through the circuit
@ =5A4
100
Potential difference across R,

100=5x A= R=20Q

24,

25.

26.

27.

(b) By using &% = &2 + &} + e)°
= 200=64+76+¢& = e’ =60ulV

(d) In the normal condition current flows from
X to Y through cold. While after increasing
the temperature of hot junction beyond
temperature of inversion. The current is
reversed i.e. X to Y through hot junction or
Y to X through cold junction.

() H=mit=(2x107%)x2.5x(2x60)=6x10"" J=6erg

(b) Remember mass of the metal deposited on
cathode depends on the current through the
voltameter and not on the current supplied
by the battery. Hence by using m= Zii we
can say M parattel _ I Paratlel

Mseries /Series

5
= Mparaper = Ex1 =25 gm

Hence increase in mass =2.5—-1=1.5 gm

[ )

- —

Jov

28. (c) Mass deposited

m = Densityx Volume of the metal

= m=px Ax. Also m= Zit S0 Zit= pAx

R .
Ap
-3
_ 0.00033x10°x1.5x20x60 5 4o,
(50 x10~%)x 9000
9. (a) i=2 2.0124 05A

"2t 1118x10°° %3600
= Error =054-05=0.04 A

30. (b) Total charge supplied =1x10=10C

-+ 2 electronic charge (3.2x107"° ¢ liberates

one Cu** ion

.. Number of cuv** ions liberated by 10 C
charge

1

T™TE x10 =3.1x10"
L X

31. (d) - m=ziror =2
Zt

For silver voltmeter
m 2

L = = =0.994 am
'TZt 1.118x1073 x1800 P

For copper voltameter

fy =2 _ L ~1.687 amp
Z,t 3.294x10 x 1800

Power of  circuit = Wi + )
= 6x(0.994 + 1.687)
=6x2.681~16 W
32. (a) Let the temperature of molten metal is #°C
The thermo-emf e=10x107° ¢ volt

Current in the circuit
e 10°t 10°t

i= = = amp,
R+R; 8+16 96
-3
But - Y810
Rs 8
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. 10°¢ 8x107° 9.6x10°°

= or t= =960°C
9.6 8 10°°
(a) - Peltier coefficient 7= TZ—‘; and

rC=T-273
. e=4dT-273)+ N T-273)

Differentiating w.r.t. T Z—? = a+2bHT-273)

de
=7T—= 200T-273)] =
Vd pr Tla+ 28 )]

7 = (t+273)(a+ 2b)

34.

3s.

36.

37.

38.

39.

VBu/b =

2
@e-v__m,
t 42R 1

2 2
l; v @10° 5625 gm

T 42 RL 42x50x80

_Eovt oy

/42

4 4
= Hoel = iH -(3) -2
r H, n

(d) H=FRT= F(%} t = volume, = A/)

(d) Thermoelectric power P« @

Foo = Fo 100 - 12080, 100 = 25%,
%0 80

(d) The sensitivity of the thermocouple will be
=500uV1° C—(~72uVI° C) =572u VI° C
Therefore for a 100°C temperature
difference, the thermo e.m.f. will be

E=572x10"° x100(volf) = 57.2x10° =57.2 mV.

(d) At cold junction, current flows from copper
to nickel and from iron to copper, and at hot

=

junction from nickel to iron, thus the
contributions add.

220% 220%

(b) Rgyp = ST =484 Q, Rgoyser= 1000 " 484 O
60

T 220V Geyser

(i) When only bulb is ON,
220x484 .o,

490

(i) When geyser is also switched ON,

equivalent resistance of bulb and geyser is
_ 484x484

= 2OTXAOR 440
484 1 48 4

[ )

)

Voltage across the bulb

220x 44 _1936 1/

VBu/b =

Hence the
217.4-193.6 =238 V

potential drop is

40. (b) /= 24— 12—4,4 Time of charging ¢= 350
/
= = 360 =7.5 hours
12x4
m 2.68 _2.68 965
41. (a) /=== x——~4 A
zt 108 .o 60 108 6
96500

Energy = /°Rt=42 x20x 600 = 192 J.

42. (d) Comparing with  standard equation

E= af+%/3t2

a = a ad f = 20 =
a 1

t,=——=-—x700=-350°C
2b 2

This is not possible.

i 15 3
43. (b) L=2-=
®) L 5 1

- (1)

12Q

Also —’7:/2/?: 45 = ()% x
= / =3 A and from equation (1) /, =1A
So i=ii+i,=4 A

Hence power developed in 12Q resistance
P=FR=(4)?*x12=192W

44. (a) Heat gained by water = Heat supplied by
container - heat lost = mSA460 = 1000¢ —

160t
840
45. (c) As the voltage in Rand RIS same

therefore,
according to,
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H-Yi R-R

Also the energy in all resistance is same.
PRt= 2Ryt

Using i = i B, 1

R+R R+R 2
Thus F,‘%t:i/?zt or, R-12
4 4
Graphical Questions

(b) Area = it = 2 Coulomb and m=zit =
z=n_m
it 2

(d) U« /7, hence the graph between U and i is

parabolic in nature and should be above

graph (b).
(d) E=a t+%ﬂ £, graph between E and ¢ will be

a parabola, such that first emf increases and
then decreases.

(a) Thermo electric power P= %;_ =a+ [0

Comparing it with y=mx+¢g option (a) is
correct.

(b) The filament of the heater reaches its steady
resistance when the heater reaches its steady
temperature, which is much higher than the
room temperature. The resistance at room
temperature is thus much lower than the
resistance at its steady state. When the
heater is switched on, it draws a larger
current than its steady state current. As the
filament heats up, its resistance increases
and current falls to steady state value.

(a) Cu voltameter with soluble electrodes
obeys ohms law. In water voltameter, in
the beginning when V is small (<1.7 vo/,
very little current flows, the voltameter
does not obey ohms law. As soon as V'
exceeds 1.7 volt (back e.m.f.) the current
increases steadily according to ohms law.

(d) Thermal energy in resistor is U= 2Rt

where R= R(1+a =
U=PR(1+abt=PRt+FPRF

—

Soﬂ

o PR+ al)

With the time temperature increases, hence
dUl dr increases. This is best shown by
curve (d).

(b) m=Zzit and it= Area of given curve
= Area of triangle + Area of rectangle

=it =%><(2><60)><1+(6—2)><60><1 =300

m m

Tt 300

(d) Terminal voltage V= E£-/r. Hence the graph
between V and i will be a straight line
having negative slope and positive

intercept.

Thermal power generated in the external
circuit

P=E/- Fr. Hence graph between P and /

will be a parabola passing through origin.

Also at an instant, thermal power generated
in the cell = A2r and total electrical power

generated in the cell = FEi. Hence the
2

fraction n=/—r=(ij . so neo /. It means
E/ E

graph between 77 and / will be a straight line
passing through origin.

Assertion and Reason

(a) The possibility of an electric bulb fusing is
higher at the time of switching ON and
switching OFF because inductive effect
produces a surge at the time of switching
ON and OFF.

(a) The resistance, R:% = Rx1/P

i.e., higher is the wattage of a bulb, lesser is
the resistance and so it will glow bright.

(c) Assertion is true but reason is false. Fuse
wire must have high resistance because in
series current remains same, therefore
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PRt

according to Joule's law H="" heat

produced is high if R is high. The melting
point must be low so that wire may melt
with increase in temperature. As the current
flows

equal to maximum safe value,

total resistance of circuit decreases i.e.
current through each portion of wire
increases i.e. rest of the half portion

becomes still more hot.

e

2
Now, because H= /4—§f and resistance of the
filament of the bulb is much higher than
that of line wires, hence heat produced in
the filament is much higher than that in line
wires.

through the fuse wire, it heats up, melts and 9, (b) Neutral temperature is the temperature of
break the circuit. hot junction, at which the thermo e.m.f.
(a) Resistance of 50 W bulb is two times the produced in the thermocouple becomes
resistance of 100 W bulb. When bulbs are maximum. It is independent of cold
connected in series, 50 W bulb will glow junction and depends on the nature of
more as P=/72 R(current remains same in materials of two metals used to form
series). In parallel the 100 W bulb will glow thermocouple.
more as P= V?/R(potential difference  10. (d) Because of heat production every resistance
remain same in parallel). has a maximum power rating, the maximum
(d) When two bulbs are connected in series, the power that can be dissipated without
resistance of the circuit increases and so the overheating the device. When this rating is
voltage in each decreases, hence the exceeded, heat is produced, due to which
brightness and the temperature also resistance may change unpredictably.
decreases. Due to decrease in temperature, 11. (a) The e.m.f. of a Leclanche cell falls, because
the resistance of the carbon filament will of the partial polarisation due to
slightly increase while that of metal accumulation of hydrogen gas. In case,
filament will decrease. Hence, carbon Leclanche cell is used in experiment, where
filament bulb will glow more brightly current is drawn after short breaks, then
(P=#R. Also carbon is not a during each break, hydrogen gas escapes
semiconductor. and Mn,0, converts into MnO, by taking
(e) Voltage of dc source is constant but in ac, oxygen from the atmosphere. As a result,
peak value of voltage is 2 times the rms. the cell regains its original e.m.f.
voltage. Hence bulb will glow with more 12. (a) When lamp B or C gets fused equivalent
brightness when connected to an ac source resistance of B and C increases. In series
of the same voltage. voltage distributes in the ratio of resistance,
(a) When cold water is poured on half portion so voltage appears across B increases or in
of the wire, its resistance decreases due to other words voltage across 4 decreases.
decrease in temperature. As a result of this  13.  (d) When switch S is closed, bulb C is short

circuited, so voltage V' distributes only in
two parts i.e. voltage on Bulb 4 and B
increases as compared previously. Hence
illumination of Bulb 4 and B increases.

8. (a) As filament of bulb and line wire are in 14. (a)
series, hence current through both is same.



15.

16.

17.
18.
19.

20.

21.
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(c) The electrical appliances with metallic body
like heater, press efc. have three pin
connections. Two pins are for supply line
and third pin is for earth connection for
safety purposes.

(c) A laser beam is a beam of light which is
light amplification by stimulated emission
of radiation.

The energy per unit area of the laser beam is
very high as compared to the torch light.

(a) Follow hint of question 15 of this section.

(c) Thomson e.m.f. in lead is practically zero.

(b) The presence of water molecules reduces
force between ions by 1/81 times because
the value of dielectric constant of water is
81. That is why the separation between ions
becomes easier.

(b) Here reason is not the correct explanation of
the assertion, which is correct.

(d) Here assertion and reason are not correct.
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