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Exawpie A batiery of three cells of 2 V each, a 5 Q
resistor, an 8 Q resistor, 4 12 € resistor and a plug key
are all connected in series. (a) Draw a circuit diagram
(b Find the resultant resistance.
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SOLUTION
@

s0 50 120

e ———

battery of 3 colls:
Fig. 4.27

) Here,R =59 R, =89 R =12Q

We know,

Total resistance (in series)
R=R +R +R,
R=50+80%120
R=-25Q
Thus, the resultant resistance is equal to 25 Q
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Exawpe  What will be the resistance of a
metal wire of length 2 m and area of cross-section
1.25 x 10 m’
16 % 107 Q m?

if the resistivity of the meral is

SOLUTION
We know
RxA
P
Here,  Resistance (R)= 7 (1o be calculated)

Area of cross-section (4) = 1.25 x 100 m?
Length () = 2m
Resistivity of the metal (p) =1.6 % 10 Q m
S0, putting these values in the above formula,
we get

Rx1.25%10°
Zm

2mx16x10* Qm

16%10%Qm =

or r= -
THx 0 m
2x16x10°°°Q
o & 25
_2x16x10%Q
or 22 R00EA0T0
12
or R= 256 % 10
Thus, the nce of the metal wire is

256%102Q
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Exzmple An electric bulb draws a current of 0.2 A
when the voltage is 220 volts. Calculate
the amount of electric charge flowing
through it in one hour.  [Delhi 2004 C|

Ans. [=02A, V=220volt r=1h=3600s
g =1x1=02x3600
= 720 coulomb

a
We know, T
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Exemple A bulb is rated at 5.0 volt, 100 mA.
Calculate its (1) power and (i) resistance.

Ans. 10) V =5.0volt,
1=100mA
Power = VI =5 x 100 x 10

= 0.5 watt
(i) Resistance =R= -
_ 5 5000

“100<107  * g =500





image12.png
Example Calculate the amount of charge that
would flow in 30 minutes through the
element of an electric bulb drawing a
current of 0.4 A.

Ans. £=30min=30x60=1800s
1=04A
g = 1t=0.4 x 1800 = 720 coulomb




image13.png
Example Two resistors with resistances 10 ohm
and 15 ohm are to be connected to a
battery of emf 5 V 5o as to obtain

() maximum current

(i) minimum current

(@) How will you connect the
resistances in each case ?

Calculate the strength of total

current in the circuit in the two

cases.

Ans. () (i) Resistance has to be small, so
parallel connection.

®

(if)Series connection will have
maximum  resistance, so
minimum current.

5
®) oo = 0775 =
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Eszmple An electric iron has a rating of 750 W, 220 V. Calculate
() current passing through it, and (%) its resistance, when in use.

Power 750
Ans. () Current = 2344
O Cument = 5 e ~ 230
)  Volge 220 _
@) Resismnce = oo 2= 20 - 6450
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Example An electric iron has a rating of 1000 W,
220 V. When in use caleulate for it
() current passing through it,

(@ its resistance [Delhi 20071
Ans. () Power = Current x Voltage
Power 1000
T Cument = opage = 529 A
— 45454

Voltage _ 220
Current ~ 4.545
= 4840

(i)  Resistance =
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Example What are the likely readings of the
ammeter and the voltmeter n the circuit
shown here ?

50 100 15Q

Hi=—o
3v
Ans. The ammeter reading would be
. E—
Sti0is AT 30 AT0A

The voltmeter reading would be
01x15V =15V
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Example A 220 V line supplies a total current of

Ans.

5 A to N resistors (each of value 176 Q)
connected in parallel. What is the value
ofN?

The total resistance of the parallel
combination of N resistors

220
=vea
= ohm

L1 ’
LR T
i TS TR
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Example Calculate the power used in the 2 Q
resistor in the circuit shown here.

10 20
WM —— AW

e
s
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Ans. Current through the circuit
3%
S aspa =
. Power used in the 2Q resistor
= IPR=(2)" x 2 watt = 8W
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Example Calculate the power used in the 2 Q
resistor in the circuit shown here.

20
A
120
v
-
o
v
Ans. Current through the 2 Q resistor
- _5a
20
... Power used in the 2 Q resistor
=R

= (2 x 2 watt = 8W
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Exemple When N identical electric bulbs, each
rated as 11 W, 220 V are connected in
parallel across a 220 V supply line, the
total current drawn is SA. What is the

value of N ?
Ans. Resistance of each bulb
220 x 220
=, e
= 4400 ohm
-, Resistance of the paralle] combination of
N such bulbs = 2490 g,
N
dao; 220
N s
4400%5
or N =S 0

100 bulbs are needed in this case.




image22.jpeg
Example An electric heater of resistance 8Q draws
15A from the service mains 2 hours.
Calculate the rate at which heat is
developed in the heater.

Ans. Rate of development of heat = 'R
=(152x80Q
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Example A wire of resistance 20 ohm is bent in the
form of a closed circle. What is the
effective resistance between the two
points at the ends of any diameter of the
circle ?

Ans. Let R be the required effective resistance.

Then

i
R0 07107
R=50
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Example A wire of resistance 10 ohm is bent in the
form of a closed circle. What is the
effective resistance between the two
points at the ends of any diameter of the
circle ?

Ans. Let R be the effective resistance.

A
R
R





image1.jpeg
Exampie  How much work is done in moving a
charge of 3 C across wo points having a potential
difference 15 V7
SOLUTION
Here,
Potential difference (V) = 15 V
Charge (Q)= 3C
Work done (W) =7 (10 be calculated)

w
We know, v-%
o
Putting the values in the above equation, we get
5 W
15V =3g
We15VX3C
W= 45

Thus, work done in moving the charge is 45 J.
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Exampie  How much ener
couloml of charge passing throu

is given 10 cach
hia 6V battery?

SOLUTION
Here,
Potential difference (V) = 6V
Charge (Q) = 1C
Work done (W)= 7 (to be caleulated)

%
We know, vs=
Q

Puting the values in the above equation, we get

6v= {2

W=6Vx1C
w= 6]

Thus, work done in moving the charge is 6 |
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Exampie 1f 3% 107 ] of work
particle carrying a charge of 15 x 10
a point P, what will be the potential at the point P7
SOLUTION

Here,

done in moving

C from infinity 1

Work done (W) = 3x 10 ]
Charge (Q) = 15 x 10
Electric potential (V) = 7 (to be calculated

We know, v .
e know, =
3%107° )
15%10° C
_ 3x10°
Yees
V=200V

“Thus, the potential at the point P is 200 V
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ExamMpe 80 ] of work is done in moving 4 charge of
4 C from one terminal of the battery 10 another. What is
the potential difference of the battery?
SOLUTION

Here,

Work done (W) = 80
Charge (Q) = 4 C

Potential diference (V)= 7 (10 be calculated)
w
We know, Ve =
Q
Putting the values in the above equation, we get
80J
V= ge
V=20V

Thus, the potential difference of the ba

ery is 20V
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EXAMPLE A current of 0.2 A is drawn by the filament
of an electric bulb for 30 minutes. Find the amount of
electric charge that flows through the circuit
SOLUTION  Here,
Electric current (1) = 0.2 A
Time (1) = 30 minutes
Amount of electric charge
Q)

=1800s

(10 be calculated)

We know,

T
Putting the values in the above equation. we get

2

02 1800 s
0= 024%180s

Q- 360C

Thus, the amount of electric charge that flows
through the circuit is 360 C.
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EXaMPLE 5 C of charge flows through any cross
section of 4 conductor in 10 seconds. What is the
current flowing through the conductor?
SOLUTION Here,
Charge flowing (Q) = 5.C
Time taken (1 = 105

Current flowing (/) = 7 (0 be calculated)
We know, -2

Puting the values in the above equation, we get

Bl
1= 10~-0)A

Thus, the current flowing through the conductor
05A.





