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]
CURRENT ELECTRICITY

SINGLE CORRECT

1.

[ EXERCISE - | I
B
plfl(l + OL]_AT) pzfz(l + OtzAT) - R
A A -
Total resistance is independent of temp.
P1l10gAT  palopAT 0
A A
= p1li0y + pylya, =0
pl
R=>—
! A
Al |
f—-X X
s
e —
=X <—)
(0.5/ + x)
I >
1.5¢
R'=4R
Ax = A'(0.5/ + x)
. AX
A= 0501 x

4pl p(f —Xx) + p(0.5¢ + x)
A A A

4pt _ p(l-X) + p(0.5/ + x)?
A A Ax
= 4/x = (X - X2 + (0.50)2 + /x + x2

After solving x = (1/8)/¢

D
Pt _2p
2a° a
pa _ p pl
=—=—  FromR =—
4 8a’ 8a A
,_P23)_p
= ==
43 2a
X>z>y
A

!
R, = BB (14

A agAT)

pcl
R, = % (1 + acAT)

Req. =R; + R,

10.

11.

_pPe’s , PB'B pclc , pPclc

Req. = A ta agAT + A ta acAT
Net resistance is independent of temp.
P/BoBAT | pclcocAT _
A T a 0
- B |2cPc
lc "~ |poB
A
\Y 10
R= T =R = ?— 40
oAV Vo AR _av
v 257 R TV
dR _ 0.1 _ 0.05
4 10 2.5
dR=0.12
= R=4+0.12
C
. . Ny Ve,
i=neAVy, i=neAV,, n, = V., =
C
I =neAV A = nr?
I'=neA'vV/
2
= ne % .2V,
=1/2
C

Yy :p=py(1+aAT)

o is —ve for semi conductor

z : temp T 1 { Hence rate of collision T
D

B'coz copper is a conductor

But germanium & Si are semi conductors.

D
i; = neAv, i, =n(2e) Av/4
=i, +i,
_ 3neAv
T4
D
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I, (5— 1) for
R
I=
Joi for
R

R/2
= JO(E—lJZTchX o J0§2nxdx
0

0<x<R/2
Esst
2
R

R/2

= E>< 10729
2

3.5x107° x 2[1x 1072]
(50x107%)

R

rectangle —

=7 x 1075
18. C
E+ir=12.5Volt
E+(0.5x1)=12.5

) 5 5 E =12 volt
=75 ™R 19.D0 E-ir=0
12. D E - ir = V (Discharging)
E + ir = V (Charging)
nd? 20.A
iy =ne| "4 | V4 E1+E2—I
e CECR
ad — —vww—] Fww-
i,=ne_——V r r,
16
iy =1,
= V' =4V, “E-B)
13.B | | n+rn
4/ E rl E I"2
'I'1 1 2
El + Ez I_l (Il + 12)
Ta BB Lo Rt @)k
9 21. A
02
_pL
A p2L  2A R=2A
\Y I 1 R=——
R=—= — = — A
I V. R 1V
s 0, >0, 8V
= Rl < RZ A S & S|
=T, <T, 2L L '
» TTRT . 5 4y
14.B 1V
i =neAV, R R/4
i
psq = Va 22. A
15.D 4
i=—=1Amp
> 4
F=-eE ) ) V=E+ir=2+1x3=5V
So e” moves randomly but slowly drift opposite | 23, B
to E. InbV=E+ir
16. C 24.B
i =neAV,
i is same so E. r E, r
ATV | A | —AAMA——O
17.A ' [
E, —ir
_ pg 2 2
R_K Y 1= E, +E
R+r+r,
-5 -2
3.5x107° x50x10 AN
square (10—2)2 R
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So for E, - ir, < 0 (for increasing i)

E1+E2
B~ Rin+n rp<0
= E, (R, + ) <Ejr,

25.D
From graph I = 0 = Open ckt.
V=y=E
When V=0.1 _
E=ir
y = Xr
r=y/x
26.D
| ——ww,
E r
E-ir=V

29. A
FromV : IR
, E \;r_ 3E
When S, is closed V, = | 3 |°" = i 0.75E
E 6E
When S, is closed V, = R 6R = - = 0.85E

When both S; & S, are closed
E 2E

V= &R x 2R = ?=0.6E
V,>V, >V,
30.B
PR i
I,
2Q 10
5V 10Q _ov
5V _I_ 2V
0
i, +i,+i;=0
X—5 + X + X+2 -0
2 10 1
X— i
~ 16
. 5
=i, = 16x10 — 0.03A
31. A Theory
32.B

o .
B
i.e. there is no curent in 0.8 Q resistor
|1=|3=i=£ =5A
=>V=E-ir=1-(5)(0.2)=0 X—g  X—gp X—&
28.B n t'r, t =0
X = 2 volt
20 o 33.C
ol
av
2V se_ Loy Tav 1A 2 b — AAA———
20 1A 30 2Al 50 3y 1Q 15V 20
10 2A 1V -2V 4  _qv v N
NowVp=+2—4+VQ
Vp - VQ =2V
R
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_ 18
" R+3

-18
Vo=~ g (D+3+V,
V,-V,=0=-18 +3R +9
= 3R=9

R =30

34.C
R ji=10A
ANNN—

120V

— ww———

100v 1€

35.D

10

_ (2-x1
X= "3

x=2=%p
CE 2-42

ED  J2-1

, X2 -4x+2=0

CE  (-V2)W2+1) of2i2-2-42

ED = (W2-D)(2+1)

1

37.B
6V

10V 100

5V
x—-10 X—6 X—-5
Now =73 20 T30 0
10-8
x =8V, II—T—OZA
38. C
39.B
A
80 gzsg
y N y
500 %509
X
A 2 “
@, AN
25§ 50§ 50§
8
cB> AW v
25 45
Req.=2+? +8=?Q

40.A S=R+R=2R

CE
Ep - V2 P=%, s=nP:2R=§
36.D M= 40
V=0.3x20=6V a1 B_
T S |
I1.I1.I3=R1 %E
=60 : 3R, : 4R,
3R,
= 0.3 = 60+7R, % (0.8)
= R; =60Q
M 0T<i> O Nz 394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
NrEaring poTential rotgh eg;”i;f;on IVRS No: 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com




Solutions Slot - 2 (Physics) |

Page # 5

R,R; = R R,

v — v v (A) No effect of emf of battery
2R, ~ 2R, T 4R
1 2 1 (B) (R, + 10) (Ry + 10) # (R, +10) (R, + 10)
1 1 1 R, Incorrect
R. R, + 2R, R, (®) (5R1) (5R3) = (5R2) (5R4)
L 2 1 1 R,R; = R,R, correct.
42.C
3Q
AW\
6Q2
AW 1.5Q
20 A AN Balanced
AW
1]
6V 46. C
3 E
Req. = =,i= 3 =4A 2Q
2 2
43.B 3V“
R
/ 2R \
A > ANV B
\—)—«/\F/{\/\,—/ i= %= 1.5A
|| 47. B
I'E 625 (P) = SQ (1)
44.D when P,Q is interchanged
%R Q(676) = PS . (2)
Fromeq. (1) & (2
A g. (1) &(2)
676 _ S
R S 625
R 2n S=6500
3 48. D
R Balanced W.S.B.
A ’ N\
B
11R
Req. = F
45.C
30
AW
=
| |
I |
| 5V
For balanced condition Balance W.S.B.
Reqg. = 10Q
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R
A
| AW
i r
_ V
T R+
54.B
R
AV
|
15Q i, V
AN > V2
200 Initially H= —
—M->—  E— Haty R
L 60Q Now after cutting
AN > R/n
s ; AW
15 xi
Given 5><| =0.75 : R/n
r ALY
] 60 xi 60x0.75x75
Now i, = 75 =7 15 .
= 3A I\'/
51.[B] A Power in one branch
_v: _nv?
R/n R
. . Total power = n_2+ n_V2 +
POWEr= "R "R
Y y n2y/2
B R
Folding symmetry 55. B
52.B 2
Y4
_ H=Y at, &R=2
B I/\3 C R A
_ 56. C
i/6 )
2i V
A > D3 . R= Prated R o Vr%ted
i/3 /|=0 rated
| Ai/6 i/3 .+ InseriesIis same.
1 I/2G Power = I?R o V204
i/3 /6 F 2
i
i/2 57.8 p, = (220
H Cd
i/6 E (220)2  (220)?
P, = +
R/2 R/2
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| Solutions Slot —2 (Physics) | P =200 Watt
4(220)? 63.[A]
Pp= =
R _ (200)? R _ (200)?
P 160 2" 100
P AAAAY,
58. A
25W, 220V 100W, 220V
||
| I
+y - +y. -
Vi Va 200 V
V, > 220 Volt
| (200)?
A ~ Reg
440 V
2
59. C - (200) —37.5W
P=V.i,P=E (.JA (200)2[1+1}
o 60 100
A =B 64. A
60.A
=99 _5_ et
dt
1/8
Heat =R | (2—160%dt
0
% Pt
61.8 P=% R=7} (40)?
P= o7 X 60, =6.7 Watt
PI _ V2 1 p(/—OlV) ( )
R
,_ Laav? _ng Pl — > AMA—————
Pr= = = 0.9 -4 /3
R = = - 3R
62.D L >
i/3
2
R, = (200)~ 66. B
300 , ,
R, «/F\{/?/\, Given % + %= 150
1 1 10 1 1
2E+E—E, 5_52 R =6Q
. 67. A
[ IR is maximum for R, resistance As1 > I, &1,
200 V D.C.
) 50 I,
(200) —>— AW K
Ry = 2 I
600 I ;
(200)? 3V §50 20
Reg=Rp+ Ry P= - .
(200)* _ (200)
300 600
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68. A

— MNM—
R
i=AtB
att=ATi=0
= 0=AAT+B
= AAT =-B

AT AT
q= J-dq _ J.(At—AAT)dt
0 0

AAT?

=>q= - BAT?
AAT? -2q
-4 ~ AT?
[rrae= [[-2, 2]
Heat = ) . ) ATZ AT Rdt
AT 2
2
L | (1—L] Rt
A-|-2 5 AT
_ A | ap, TP 20T 4R
T AT? 3(AT)?  2AT |7 3T
69. B
P=VI Vol?
70. B

As R, decreases I, increases hence current

through X increases but as I . will now be

distributed in Y & Z, current in Y decreases.
71.D

LWM%WM

nth
_ME_E
Tonr o ox
Independent of n
72.A i= £ = E
r/n r
73.D
(E +inp B
T L — = -
n-2
E”eq=(n—4).E M _=nr

74.

75.

76.

L (n-2E {E+(n—4)E.r} . (l_ZJ

nr nr n
B
R
|
I I
2R
I
L— R
2L—— 2R
AQ' = 2AQ

to raise AT temperature in same time t.
I'2 R'At = 212 RAT

I'2 (2R) AT = 2I2RAT

= I'=1

nE 3E

R-R
D

From Maximum Power Transfer Theorem
Ymax = R+ 2Q

= 50 =R+ 20

= R=3Q

C

High resistance in series

Rv --------- ZﬂVoltmeter

n==6
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Er
E-—— =10 volt
X+r

B = 10 volt ...(2)
X+r

Ex
r+xX+y
= Xx=1Q

12+1
1+r =10

= r=0.20
78. A

=1 volt ..(3)

I 600 YL o\

R, =120Q
Net current

120

= 60+40 1A

l—l

2
=3 x 1.2 =0.8 Amp.

hence ReadingV = 0.8 x 60 =48V
79.D

i i
E By (20) > R =20
80.B
0.2
= — = 0.01 Ampere

2

> 20
1+-= = 1+—
[+Rj:>10_0'01(+Rj

=,
R = 0.02
81.C

9

s ()
WD, WW
90 10mA 0.9Q
MV
0.10

A B

0.1
-3 = == i
10 x 10 10 Xi=

82.C

i =1 Ampere

rg=90Q 9100

=i, (R+r
V= fo 2 (16’00)
= 10 Volt
10
= 5= 100
83.D
R
TLOVOlt 50 ohm
> T AW~
0.10 2 Volt
| =
> AYAVAVAY,
10,000
84.D
AW 0
0

85. B
Voltmeter must be connected in parallel and
Ammeter in series with the resistance in circuit.
86. A

550 R
AW\ AN
AN
20 cm 80 cm
= R (20) = 55(80)
R=2200
87. A
X M
AW AWV
AN
20 cm 80 cm
x(80) = y(20)
4x =y
when 4x & y
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Y
MW
AW

4x
A, ((%
fl 100 _Zl

4x(100 - 7)) =y ¢,

100
= T =50cm
88. A
R, x 60 =R, x 40 (1)
R2><10
R, X 50 = R2+10><50 e (2)
89. A

6
Potential gradient x = 1

2
6/=4=/= gm

90. B
12 x (100 -x) =18 + x
1200 - 12x = 18x
30x = 1200
Xx=40cm
12 x (100 - x) =8x
1200 - 12x = 8x
= X =60cm
91.B

=1Amp

1volt

92.B

113

93.

94,

95.

AAAA

VVVV

10r — Or
9 [
10 % ¢ ©
| 10 2
&
2
9¢
L—)E
Lo
O¢
s 8
=27
A

Voltmeter
(finite Resistance)

Potentiometer

In case of voltmeter R, < R hence
I>1,

As voltmeter always take some current
from the circuit V < V,

D

5V 0 r=05Q
W

5 /3

ke——"=> s R=45

Al 8 Volt
_|

rl
E,= 3V

As Battery is connected in reverse order E, will
not be balanced on entire length of wire AB.

E, = 3E .

1.5¢ - 3E
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[ v
w6 20
Agt H—AWW—
€y 12
_ay 80
8 >4m
1m — 2 Volt
1Volt - 0.5m
0.5 volt - 25 cm
97.B
S, is open

> m
N
y
o

L/2

€
E—6V
- 12V

e=12V

7 Volt

12 0]

[ .
El o)
12V
6-ir=5

© 10+r r=>

= 6r=10+r=r=2Q
sie-V_R

98. Y,

_ ot
andR = A

S-2in series, current is same.

99. V = E-ir discharging
V = E + ir charging

100.H=i2Rt = Tt R 1

101.

MM
Yvyyyy

Work done = -ve
102. T 1,1

s=11
P
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