CHAPTER 12: ELECTRICITY

1.

a. Electric Current  b) Potential Difference c) Resistance

Ampere f) Volt

a. Electric Current (I): The rate of flow of electric charges.

Q

==

t

: i i thematical relations.
Define the following terms with suitable ma d) Electric power €)

i iti ' one
b.Potential Difference : Amount of work done to move a unit positive charge from

point to another in the

electric field.

w

V=6

c. Resistance R: The opposition that a substance offers to the flow of cufrent.

|4
1. R_T

d.  Electric power P : Electric power is the rate,per unit time, at which electric energy

is transferred by an electric circuit.
V2 ) w
IZR iii) P = iv) P=7

e. 1Ampere:Isdefined as 1 coulomb of charge per second.

1A=1C/ 1s
f. 1 Volt:Onevolti
of one coulomb.

2. Complete the following related to Physical Quantities and S

It can be representedas P=VI . ii) P=

s defined as energy consumption of one joule per electric charge

1V=1 JC

Iunits: -

SLNo Physical Quantities -— i SI units

1| Electric Current - ' A '(Ampere )
2 T Potential Difference ———————- ( V (Volt)

3 Resistance ~———— | 0 (Ohm)

4 i Electric power T — - W (Watt)

3. Name the various Electronic devices used in a circuit?

Ammeter : Used to measure the flow of current,
Voltmeter : Used to measure potential difference

points in a circuit. _
Galvanometer : Used to detect electric current in a circuit.
Ohm meter: Used to measure the electrical resistance of a component,

4. State Ohm’s Law and express mathematically.
Ohm'’s law states that the current
directly proportional to the pot
provided its temperature remains the

4 v
7 = constant T = R

(Voltage) between two

throu_gh a conductor between two points is
ential difference across the two points,
Same.
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5. Draw a circuit diagram to verify Ohm’s [aw.

Fig. Cwam xagram ‘o rorticanon of Onms low

6. Name the 4 factors on which the resistance of a conductor depends?

a. Length of a conductor c. Temperature

b. Material of conductor  d. Area of Cross section of conductor
7. How does the resistance of a wire vary with its area of cross section?

Resistance is inversely proportional to area of cross section of the conductor.
8. How is a voltmeter connected in the circuit to measure the potential difference
between two points?

A voltmeter is connected in parallel with a device to measure its voltage.

Draw a circuit diagram to show three resistors connected in series with a cell.

— A [ —— AW
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10. Write the equation to represent the equivalent resistance when set of
resistors are connected in series.

Rs= Ri+Ra+Ra__
11. Draw a circuit diagram to show three resistors connected in parallel with a
cell and key. ‘
'\/‘:'* .
— AN~
w7
oy LG

_T
.i . T
| "

[l

Poatel corbinslion of reasten ¥, R, me R

12. Write the equation to represent the equivalent resistance

resistors are connected in parallel. - ‘
1 1 1 1

when set of

Rp Ry Ry Ry

13. Three resistors 122, 8, 42 are connected in series. Calculate the total
resistance of the circuit.

Solution : As resistors are connected in series, Rs =Ry + R, + Ry
“Rs=12+8+4 =240
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ST TR,

, Three resistors 122, 601, 30 are connect
1% 7 esistance of the circuit.

1 1 1
— — 4=
i__l 1 l p 1 Rz R3
Ry R, R, "R,
.11 1
p 12 6 3 12 =12
R 12
P‘7—1.7l.f)

if the total resistance between the points A and B is 2 2 then calculate .
Solution : As resistors are connected in parallel,

16. Tungsten is used in electric bulbs. Why?
The melting point of tungsten is 3380°C and has high resistance. So that the
electric energy can easily change into heat energy and then light energy.

. Calculate the total resistance in the following circuits.
Q ' 10

(@)

re?
What are the characteristics of a fuse ;:)’l{zw L
a) It should has high resistivity

Iting point
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

i i ?
What connection is used in domestic app!mnce§ and why? -
Parallel connection is used in domestic appliances. Because p
connection .

In domestic wiring provides eq _
This reduces the equivalent resistance and results in consum

All the appliances can be operate separately.
The specific resistance of copperis 1.62 x1

statement? on 1
The resistance offered by copper wire of length 1m, area of cross section 1m

is 1.62 x 10802
What is heating effect of electric current? ) )
When current flows through a conductor, heat energy 1s generated in the

conductor. This phenomenon is called heating effect of electric current.
What are the factors does the heating effect of electric current depends.
The resistance of the conductor.
The time t for which the current flows.
The amount of current.
State Joule’s law of electrical heating. ] .
Joule's law of electrical heating states that, the heat produced in a resistor is

Directly proportional to the square of electric current flowing through it.
Directly proportional to the resistance of the conductor
Directly proportional to the time for which electric current flows through it.
Write the Joule's equation of electrical heating.
H =12Rt
Write the equations to find the heat generated in a conductor when current
flows through it.
H =I2Rt H=VIt
What determines the rate at which energy is delivered by a current?
The rate at which energy is delivered by a current is determined by
a. Magnitude of current
b.  Resistance of the device
An electric iron of 30 2 takes a current of 5 A. Calculate the heat developed in
30 seconds. -
Given:R=301£, I =5A, t=30s
H = I?Rt = 52x30x30 = 25x900 = 22500] = 2.25x10% ] or 22.5K]
Calculate the monthly bill for a heater of resistance 402, which is used on
220V mains, such that its daily use is for 5 hours. The cost of electric energy is
Rs 5.00 per kWh. Solution:

Resistance of heater = 40 2, Potential Difference = 220V , time = § hrs

2
Power =”T = -—22"4’;220 = 1210W

Energy consumed in 5 hrs =pXt=1210x5 = 6050 Wh
Energy consumed in a month = 6050 x 30 = 181500Wh =215% | wh =
181.5 kWh . 1000
Monthly bill =181.5 x 5.00 = Rs-907.50

Define specific resistance.

Itis the amount of resistance offered by a conductor of unit length and unit
area of cross section :

Shunit is 2m. It is mathematically expressed as p=R2
- t

ual amount of energy to all appliances.
ption of energy,

0-% 2m. What do you mean by the
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.0, Howmany 92 resistore( ;
0. rs(in
3 Solution: ( parallel) are required to Carry 4A on 12v battery ?
'(;l%:lent (1) = 4A, Potentia Difference (V) =12y | |
otalresistance of the circuj . '
uit i i ’
it It (when resistors arein parallel) (Rp) =% =2=
T e
1_1.1
R, n E t o
1=l
3—9+;+ R RRPS (]
. 3
) ) =— sn=
31. A piece of wire having a resistzm3 1

s : ce
1.How will be the resistance of

resistance?
ii. If the five parts of the wi i
! € wire are placed in parallel i i
the combination compare . p e i

: with the resistance of the original wire? What will
lS)elthe ratio of resistance in series with that of parallel? B
ol:

Ris cut into five equal parts
each part of the wire compare with the original

i.  Letthe resistance of original wire be
proportional to its length. Here the
resistance of each part will be g

ii. Ifthe flve parts of the wire are

R. We know that the resistance of wire is
wire is cut into five equal parts, hence the

placed in parallel, then the equivalent resistance is

R1=2=
R -~
The ratio of resistance in series with that of parallel is
R_RxgZE
ro xR
Be 25
Rr
R:R1=25:1 .

32. Give scientific reasons :-

1. Why copper wire cannot be used as a fuse wire.
Because it has low resistance and high melting point..
2. Why parallel circuit arrangement best for domestic wiring?
a. Parallel arrangement in domestic wiring provides equal amount of

energy to all appliances. . .

i.  This reduces the equivalent resistance and results in consumption of energy,

ii. All the appliances can be operate separately. o
3 prhy is the series arrangement not used for domestic circuit?
In series circuit - ) :
o  All electrical switches will have common switch due to which they cannot be turn

on or off Separately. : .
o Qverall resil;tance of circuit will increase due to which the current from power

supply will be less ) .  tor.
33 wl;nl;tjt,he voltmeter needs to be connected in parallel with l‘?:;?:?ol‘r -
- Voltmeter is s device whicome kS e a8 ?CTOSS :‘ 1 diffe’r;ance whict
. R it Wi the value of potentia
series then it will change the’ . dvor
Co‘?]n:i:lt\?rcrll;;‘e the current in the circuit as it has very large resistance andy
wi :

will get faulty readings.

v
) i gwencl)
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34.Why an ammeter is always connected in series = . c::m-':‘cun It has low
Ammeter measures the current flowing in the i .ll ti
resistance. If it is connected in parallel across any load then a curren .m
circuit will choose lower resistive path (i.e ammeter ) to cause its circuit to
am ’ it is used in series. . .
35.Why goesa [t;hez c}:::lcsl: ;lr;s electric heater not glow while the heating element
?
does:l'he cord of the electric heater is a good conductor so it does not get heated
up and also does not glow. But the heating element of the heater is m.ade up
2lloy which has very high resistance, so when current flows through it gets
heated up and glows.
36.Why are coils of electric toasters and electric irons made of an alloy rather
than a pure metal. .
The resistivity of an alloy is higher than the pure metal and also at high
temperatures the alloys
Do not melt easily.

37.List out various symbols of electrical circuits.

[sho. | o - —— T
——=1__ COectric Component : —i_
1 Flectric Celt —
e —
2 Clectric Rattery p—
3 - 5
“__] J on
— e —
—
< Plug hey or open Swmen torn)

{ }
s Phekzvo::f,scds*nm ( ° )

L3 Wire Joint I
.

7 Wire crossing without joint

8 Resistor __/\/\/\/_

9 Variable Resistor or
Rheosuat .
or

10 Ammeter + =

i - &

.
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