Brainbox

Chapter12
CURRENT ELECTRICITY

Solved Problems

Q1. A wire of length 3m and area of cross section
1.7x10° m? has resistance 3x107? ohm . Calculate resistivity

of the wire?
Sol: Given, | =3m, A=17x10"°

R=3x102Q
e: 6
p:%:3x10 ><3;I.7><10 1.7 %10 Om

Q2. A current of 1A is drawn by a filament of an electric
bulb number of electrons passing through a cross section
of the filamentin 16 sec would be.

Sol: Given,| =1A,t=16sec

s
t

Q=1It=1x16 coulomb’s
We know that charge on 1 electron =1.6x10"C
1.6x107"° C=1 electrons

i 1
1.6 x10°"

1
16 x10°®

1 020

1C electrons

1C electrons

1C electrons
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Number of electrons is 16¢ charge =16 x = electrons

-10*electrons

Q3. What is the maximum resistance which can be made
using five resistors each of %Q 2

Sol: Given number of resistorsn =5

Resistance R:%Q

In series combination R, =nR

R =(5) 1 -1

R, =10

Q4. What is minimum resistance which can be made

using five resistors each of %Q ?

Sol: Given number of resistorsn=5
Each resistance R= % Q

Minimum Resistance parallel combination R, = B
n

Q5. A cylindrical conductorof length ‘I’ and uniform area
of cross section ‘A’ has resistance R. Another conductor
of length ‘2/” and resistance R of the same material has
area of cross section.

Sol: Given,
=1 I, =21

A=A R =R
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R =R A=2?
We know that R:ﬂ' or A el
A R
Aai
R
izﬁ(&]
A LR
_a | R
AQ_A(AR)
yed (2/)R_2A

Q6. In an electrical circuit two resistors of 20 and 40
respectively are connected in series to 6 volt battery. The
heat dissipated by the 40 resistorsin 5 sec will be.

Sol: Given, V =6 Volt

t="5sec

R=2Q, R =4Q
R=R+R =2+4=6Q
R,=6Q

V=IR Or IZZ:§:1A
R 6

I =1A
Heat dissipated by 42

H=I’Rt

=(1)°(4)
H =20 Joule

Q7. Three resistors 202, 4Q and 62 are combined in

parallel. If the combination is connected to a battery of
emf 20 volt and negligible internal resistance, determine
the current through each resistorand the total current
drawn from the battery and effective resistance?
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Sol: Given, R, =6Q, R, =4Q, R, =6Q and V =20
volt

Rl RZ R3
RR,+R.R,+RR,

o ()
"R @)(6)+(2)(6)

In parallel R, =

Fil s o
8+24+12
48
R, =—
o4
12
Rl =
ST
vV 20
Current through R, Resistor [, = — =—=10A
Ry —2
20
Current through R, Resistor [, = Vo 235 S5A
R4
2
Current through R, Resistor [, = % = ?O =3.33A
3

Total current I =1, + 1, + I,
I=10+5+3.33=18.33 A

Q8. Study the following electric circuit and find,
(i) The current flowing in the circuit and
(il) The potential difference across 10€2 Resistor.
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Sol:

Q9. The resistance of a wire 0.01 cm radius is 10Q2 . If the
resistivity of the material of the wire is 50x107* Qum, Find

10Q 20Q

— MM ——W—
-|- Al
i)
3V K

Given,R, =102, R, =202, V =3 Volt
R, and R, in series

R, =R +R,

R, =10+20

R, =30Q

Vv
(i)  Current flowing in the circuit 1 = =

S

szes i G
30 10

(i) Potential difference across 102 Resistor

V =IR

V = i><1O =1 Volt
10

the length of the wire?

Sol: Given, r=0.01cm=10"m

p=50x10"°, R=10Q, [ =7
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R:ﬁ:>l:RA:10><7z><(10—“)2

A P 50x107°
[ =62.8cm

Q10. Two lamps, one related 100 W, 220 V and other 60

W, 220V are connected in parallel to electric mains
supply. Find the current drawn by the two lamps from the
line, if the supply voltage is 220 volt.

Sol: Given,
B=100W,V, =220V

=B 100 140
= =
V. 220 22

P,=60W,V,=220V
AT

Vo 20507
Net current, I=I+1,

110616

Ly e UTE A
I =0.73A

9
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