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Current Electricity

Total Marks: 50 Negative Marks: 0.25 Time: 1 Hour
MCQ 50 marks Subtracting, 3r=1.5=>r=05Q
1. D.5.67 Therefore, E=11+2x0.5=12V
Explanation: Let the current I be the same in 8. A.37
series. Explanation: Let the number of bulbs be n
FromT =nAevy, I;CuACuVCu =npnAava Given, voltage across each bulb 2% < 6
mzn_odrx(d_c&) n> 20 = 3667
VCu np dar Z % .
= & x 4 Therefore, the minimum n = 37
Therefore, vor = 5.67 9. B.10Q
2 D.12C Explanation: Let the number of resistors be n

and the value of each be R

Explanation: Idt
Xp 1 Q= fo In series nR = 50 and in parallel % =2

= 3t2 +

f°3(+t 5 2t) a Dividing,n> =3 =25=>n=>5
B £t+4t } Therefore, R = @ =10Q
Therefore, Q = 12C 10. C.20Q

Explanation: For temperature independence,

3. —4 -1
A.1.47 x10 " ms Reoe + Rpoope = 0

fon. =_1
Explanation: v ~ nhe —5x10*Rg+5%x107Rp, =0=> R¢ =
Here, A =2 x 10°m? 10R
- 4 Fe
Vd = §5x10%x2x10 6x1.6x10 1 Again, R¢ + Rpe =22
Therefore, vg = 1.47 x 10 # ms™! I1RFe =22 > Rpe =2Q
4. A.40 Therefore, R¢ =20 Q
Explanation: For constant volume, R « 12 11. C.50
After stretching, R" =25 x (1.2)> =36 Q Explanation: By symmetry, the equivalent
Here, resistance of each piece = 33—6 =12Q resistance between the ends of the body
Three pieces in parallel: R, = 12 diagonal is & + B + B
Therefore, R, =4 Q = %
5. B.8:3 Here,R=6Q o6
Explanation: R = & = R & Therefore, Req = %5~ = 5Q
%1 il % (%)2 12. B.2 A
- 2 ’ 1 Explanation: Condition for maximum power:
=z2x4=
Therefore, Ry : Ry = § - 3 r-R-a0
eretore, 12 ' From P, = 41, 25=E S E=20V
6. D.2.5x107°C Therefore, I = 2% = 2A
Explanation: Ry = R;(1 + a;0) + Ra(1 + 020)
.. = Ria+Roam 13. C, ;—‘A
€q R;+R, . .
_ 10%0.004+30%0.002 _ 0.1 Explanation: Resistance of the parallel part
40 40 R _ 3x6 _ =20
Therefore, teq = 2.5 % 1073 Jom P 346
Equivalent resistance Req =2 +4 =6 Q
7. D.12V Main current I = 12 =2A

Explanation: While discharging, E —2r = 11

Potential difference across the parallel part =
While charging, E +1 xr =12.5



14.

15.

16.

17.

18.

19.

20.

2x2=4V

Therefore, I; = %A

B.99Q
Explanation: Shunt S = % = —%.010_10*_38? =

1.0101 Q

Resistance of the ammeter Ry = 2% =

100x1.0101
101.0101 =1Q

Full-scale current of the ammeter = 0.1 A
R+Ry = =100Q
Therefore, R 100—1=99Q

A.5V

Explanation: E =1 x (4 +r)
E=05%x0O+r)
Equating,4+r=45+05r=>r=1Q
Therefore, E=1x(4+1)=5V

D.125W

Explanation: Condition for maximum power:

R=r=2Q

_ E?
Pmax ~ 4r
_ 100

8

Therefore, Pmax =
B.2A
Explanation: Let there be n cells in each row
and m rows; nm = 12

125W

Condition for maximum current: = =R =
2 =3
%Xnm—n2=36:n=6, m=2
I= = 12
R+ T T 353
Therefore, I=2A
D.30Q
Explanation: At balance, g = g,
S=28=120Q
Let the resistance connected in parallel be x
20x
500 = 12 = 20x =240+ 12x
Therefore, x = 30 Q
A.50cm
Explanation: £ =32 =X =90
After connecting in parallel X' = 932 6Q
1
Now £ = 155 = 05 = |
Therefore, 1 = 50 cm
B.5Q

21.

22,

23.

24.

25.

26.

27.

Explanation: For the same current, V « R

and V «1
R;+R 60 _
ol = 66— 15

RZ = OSRl
Therefore, Ry = 5Q

A.1.18m
Explanation: R=2 = 1= R_pA
_ 0.02x10°¢

1710

Therefore,1=1.18 m

D.1Q

Explanation: r = R (1—1;12)

1,
80—64
=4 x
=4x =g

16
=4 x 18
=4 64

Therefore,r = 1Q

C.0.251Q

Explanation: S =
_ 0.005x50
1-0.005

— 025
~0.995

Therefore, S = 0.251 Q

D. 40kQ

Explanation: Resistance of the voltmeter
Ry =1000 x 10 = 10kQ

Full-scale currentI = 11—004 = 1 mA

Ry +R = 10—3 =50kQ

Therefore, R = 50 — 10 = 40 kQ

C.0-10A

Explanation: I =1, (1 + %)

=1 x (1 + %)

Therefore, I = 10 A, i.e. the new range is 0—
10A

D. 5000 Q
Explanation: Current in the circuit I = % =
0.02 A

5

!

09

Potential difference across R = 120 —20 =
100V
100
Therefore, R = 000 = =5000Q
B. 10.5min

Explanation: H = msA0 =2 x 4200 x 75 =

630000J
_ H _ 630000 — 6305

P 1000
Therefore, t = 10.5 min



28. A.26.7W

29.

30.

31.

32.

33.

34.

Explanation: Resistance of each bulb R =
v _ 2202 —
= 806.7Q

P
Equrvalent resistance =R+ & = 1.5R =
1210Q2

= 20 —(.1818A

1210
Therefore, Py, = I°R = 0.1818% x 806.7 =

26.7TW

D. The 60 W bulb

Explanation: From R =
has the greater resistance
In series the current is the same, so P = I’R
Therefore, the 60 W bulb dissipates more
power, so it glows brighter

C. 892.8 taka

Explanation: Daily energy =5 < 80 x 10 +
4 x40 x 6

= 4000 + 960 = 4960 Wh = 4.96 kWh

In 30 days = 4.96 x 30 = 148.8 kWh
Therefore, bill = 148.8 x 6 = 892.8 taka

B.1.09A

Explanation: Let the potential of one junction
be V and the other 0
Kirchhoff's current law:
6=V (J+1+1)-1¥
VvV =3%=327V

Therefore I = ﬁ =1.09A

Y~ the 60 W bulb

6V 3V _V
P 3

A.4 %108 Qm
Explanation: Let the length of each wire be 1
and its cross-section A
_ pil 1 _ perr(2D)
R = IL + PL = %

Peff = Pl Pz

_ (2+6)x 10°®

Therefore Peff = =4x10%Qm

A.435x1073°C!
Explanation: 10 = Ro(1 +20a)
12 = Ry(1 + 70a)

Dividing, 2 = 17¢

12 +2400 =10 + 7000

Therefore, 0. = 7% =4.35x 1073 °C™!
A.71.4°C

Explanation: Given, 4(1 +0.0040) = 3.6(1 +
0.0060)

4+0.0160 =3.6+0.02166

35.

36.

37.

38.

39.

40.

41.

0.00560 = 0.4
Therefore, 0 = 71.4°C

A. Ty >T

Explanation: Slope of the V —I graph =R
The slope is greater at T, so the resistance is
greater at T';

The resistance of a metal increases with
temperature

Therefore, T > T

B. 10.29°C

Explanation: W =V Q = 12 x 50 x 3600 =
2.16x10°)

From W = msAf, AQ = & = 21640°

ms  50x4200
Therefore, A6 = 10.29°C

B. 4 times

Explanatlon V4= o D Vg X

Ford = 2 d = 4vyq

Therefore, the drift velocity becomes 4 times
D.3.24Q

Explanation: Let the equivalent resistance be
Req

Adding one more section to an infinite
network leaves the equivalent resistance

unchanged

Reqg =2+ 2+_R:Z
R, —2Req—4=0
Reg = 1+1/3

Therefore, Req

C.5Q
Explanation: Between two adjacent vertices,
one path has 6 Q and the other has 5 x 6 =
30 Q, and the paths are in parallel
R = &30
6130
Therefore, R =5Q

C.45Q

Explanation: Resistances of the two arcs:
2 =6Qand 2 =18Q

The arcs are in parallel

=3.24Q

R = 6x18
618

Therefore, R =4.5Q

C.6V

Explanation Voltmeter and 4 kQ resistor in

parallel: b 4 =2kQ



42,

43.

44.

45.

46.

47.

48.

49.

By potential division, V = 12 x 525

2+2
Therefore, V =6V
B.5.26Q
Explanation: Current through the voltmeter
=40 —01A

100 -

Current through the resistor=2—-0.1=1.9A
Therefore, R = % =5.26Q

A 11V

Explanation: During charging, the current
flows through the battery against its emf
V=E+Ir=10+2x0.5

Therefore, V =11V

C. 66.7%

. 2
Explanation: n = % = 1%
=2 =2

241 3
Therefore, 1 = 66.7%
D. 6 min

Explanation: For the same V and the same
heat, t x R

L1 41
In parallel, el +
1,1 _1
ST 6
Therefore, t, = 6 min
B. 2200 W

Explanation: With half the length, R = %
From P = ¥ P’ =2P
Therefore, P’ = 2200 W

C.93.7W

Explanation: Ry, = 2% = 484 Q)

=220 =044A

Therefore, P = I°R;, = 0.44% x 484 =93.7W
C.15.19W

Explanation: Excluding R, the Thevenin

voltage is Vi, = 9 x 3371 =6.75V

Thevenin resistance Ry, = % =0.75Q

Condition for maximum power: R = Ry, =
0.75Q
Vi _ 45.5625

Pmax = 4Rth 3

Therefore, P, = 15.19 W
A.—-10V

Explanation: I = 5 +142+6 =1A

Potential drop across the 4 Q and 6 Q resistors

50.

from ground to the negative terminal = 1 X
4+6)=10V

Potential falls along the direction of current
Therefore, potential of the negative terminal
=0-10=-10V

B. 0.0216 Q

Explanation: A = n(r7 — 1) = n(1.5> — 1?) x
1076 =3.93 x 10®m?

R = B! — L7x10°x5

A~ 3.93x10°6
Therefore, R = 0.0216 Q




