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Al-Sana Solved Past Papers (Pltysics 10)

Simple Harmonic Motion And Waves

SECTION I
MULTIPLE CHOICE QUESTIONS
CHAPTER ...covverrereereeens 10

SIMPLE HARMONIC
MOTION AND WAVES

¢ Choose the correct answer from the
following choices:

Which of the following is an example of
simple harmonic motion?

@ the motion of simple pendulum

(b) the motion of ceiling fan

(c) the spinning of the Earth on its axis
(d) a bouncing ball on a floor

ii. If the mass of the bob of a pendulum is
increased by a factor of 3, the period of
pendulum’s motion will

(a) be increased by a factor of 2
m remain the same

(c) be decreased by a factor of 2
(d) be decreased by a factor of 4

-
=

i. Which of the following devices can be used
to produce both transverse and
longitudinal waves?

(a) astring (b) a ripple tank
a helical spring (slinky (d) a tuning fork
iv. Waves transfer

[ energy

(c) wavelength

(b) frequency

(d) velocity

viii. Which of the following characteristics of
a wave is independent of the others?

(b) frequency
(d) wavelength

(a) speed
amplitude

ix. The relation between v, f and A of a wave
is:

@vf=4 Mrr=v
© vi=f dv=Alf

FROM PUNJAB BOARDS
(2014, 15, 16, 17, 18 & 19)

1. In simple pendulum motion force is
provide by: (LHR-GI-14)(MTN-GII-14)
(a) air resistance (b) tension in the string
inertia (d) weight of body
2. Wave transfer: (LHR-GI-14)(BWP-GI-16)
(GUJ-GI-16, GII-17)(DGK-GI-15)(SWL-GII-17)
(FBD-GI-15, GLII-16, GII-17, GI-19)
(RWP-GII-16, GI-17)
(a) frequency (b) wavelength
(c) velocity cncrgy
3. The example of shock absorber of the
vehicle are: (LHR-GI1-14)
(a) simple harmonic (b) vibratory
damped motion  (d) linear motion
4. The S1 unit of amplitude is: (LHR-GI-14)
(a) sec (b) Ha m (d)cm
5. If mass of the bob of a pendulum is
increases by a factor of 3, the time period
of pendulum’s motion will: (LHR-GII-16)
(a) Be increased by factor of 2
m Remain the same
(c) Be decreased
(d) Be decreased by a factor of 4

6. The spring’s constant is: (LHR-GI-16)
k= ~; (b) F=ma
= dk=-=
(c) w=mg dk=-12

7. Formula for the time period of mass
attached to spring is: (LHR-GII-15)
(MTN-GII-16,17)(BWP-GI-15)(SGD-GI-16)

k m
(a)T=2rr‘\/% T=2n:\/%
A m
(c)T=2n\/% (d)T=4r|:\/;

8. Frequency is equal to: (LHR-GI-16)

1 1
(a)f:g f=T

df—Z\/z
@f=2z4/7

(¢) f=kn
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Simple Harmonic Motion And Waves

9. Which of the following is method of
energy transfer? (LHR-GII-15)
(GUJ-GI-15,16)(RWP-GII-17)(SGD-GI-15,17)
(a) Conduction (b) Radiation
(c) Wave motion all of these
. The relation between velocity, frequency
and wave length for wave in gem by.
(LHR-GI-15,18)(GUJ-GI-15, 16, GII-18)(FBD-GI1-16)
(MTN-GII-15, GI-16,18) (RWP-GI-15,16)(SWL-GII-18)

10,

() vf=2 fA=v
A
(©) vA=f (d)v=?
11, The main types of waves are: OR(LHR-GI-17)

Types of waves are: MTN(G-II-15, 16)
(BWP-GII-16)(DGK-GI-17)(SWL-GII-14)

(@) 1 2 © 3 (D4

The number of waves passing through a

point in one second is called:

(LHR-GI-17)(GUJ-GI-17)

(b) displacement

(d) amplitude

12,

frequency
(c) wave length
13, The example of longitudinal waves is:
(LHR-GI-15)
@ Sound waves (b) Light waves
(c) Radio waves (d) Water waves
14. The equation for the Time Period of
Simple Pendulum is:
(GUJ-GII-16, 19)(MTN-GII-16)(SGD-GII-14)

A A
(a) T=2’\/‘; T=2n:\/;
(¢) T= 2\/% (@ T= 27[‘\/%

15.The product of frequency (f) and
wavelength A is equal to:
(LHR-GII-15)(GUJ-GII-15)(DGK-GII-16)
(a) Time period amplitude
(c) Wave speed (d) wave energy
16. Ripple tank is study the
characterises of: (MTN-G1-14)
(FBD-GI-14)(RWP-GI-15)(SGD-GI-14)
m Mechanical waves (b) Light waves
(c) Radio waves (d) Electromagnetic waves

used to

17, —-----—— method is/are used to transfer the
energy.(MTN-GI-16)(BWP-GII- 17)(RWP-GII-17)
(SGD-GII-14, GI-15)(GLJ-GI-15, 16, 17)
(a) Conduction (b) Radiation
(¢) Wave motion m All of these
18. Which wave do not required medium for
their propagation. (MTN-GII-16)
(a) Sound wave (b) Mechanical waves
Electromagnetic wave (d) all of them
19.In Motion of a Simple Pendulum,
Restoring Force is provided by:
(BWP-GII-16)

(a) Air Resistance
(b) Tension in the String
(c) Force of Gravity
Inertia

20. When L = 1.0 m, Them the time period of
simple pendulum is. (BWP-GI-14, 15)
1.99 sec (b) 2.115 sec

(c) 1.89 sec (d) 1.88 sec
21. SI unit of frequency is: (BWP-GII-15)
(a) meter (b) radian

(c) Neutron m Hertz
22, Categories of wave are:
(FBD-GII-14}(RWP-GI1I-14)
W2 &3 ©4 @ 6
23. Which of the following is method of

energy transfer? (FBD-GI-15)
(a) Conduction (b) Radiation
(c) wave motion m all of these
24. The formula of Hooke’s law is:
(FBD-GII-18)
(a) F=kx M F=—x
(c)k:% @ x=-Fk

25. When did Christian Huygens invent the
pendulum clock? (FBD-GI-18)
(a) 1856 [} 1656 (c) 1756 (d) 1956

26. Wavelength of waves can also be defined

as ratio of: (RWP-GI-14)
m speed and frequency  (b) time period
(c) distance speed (d) frequency speed

27.1f length of a pendulum is one meter on
earth, then its time period will be:
(RWP-GII-14, 18)
B2 m)10s (d) 65

(c) 1s
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28, Time period of simple pendulum of Im

long is: (RWP-GI-18)
[ 1998 (b) 2.118
(c) 1.898 (d) 1.885

29, The characterises .... wave is independence

of the other. (SGD-GLII-14)
m speed (b) frequency
(c) amplitude (d) wave length

30. If the time period is given then frequency
is calculated. (SGD-GI-15)

1 2 3 4
1’=¥ b f=7 () f=7 (f=7
31. One earth a pendulum has length of 1 m

what will be its time period. (SGD-GI-17)

M2s (b)10s
(c) 15s (d)6s

32. The endoscope which is used to examine
throat is called: (SGD-GII-18)
(a) Gastroscope (b) Cystoscope
Bronchoscope (d) None of these
33, The relation between v, f and A of wave is:
(SGD-GII-16, 17)(MTN-GII-19)

(a) A=vf (b) v:% V=H. (d) f=vA

34, Which of the following characteristic of
wave is independent of the others:

(DGK-GI-16)(FBD-GI-15, GII-16)(MTN-GI-14)

(RWP-GI-15, GII-19)(SWL-GI-15)(SGD-GI-19)

(a) Speed (b) Frequency
n Amplitude (d) Wavelength
35. SI unit of Frequency. (DGK-GLII-15)
Hertz (b) meti
(c) Raction (d) Neuton

36. When water wave enters the region of
shallow water the wave length.
(DGK-GI-15, 16)

Decrease (b) Increase
(c) Become zero (d) Remain same
37. Formula of Hook’s law is: (DGK-GII-18)
(a) F=kx? F=—kx
X
(c) k=F (d) x=-Fk

38, If the length of simple pendulum is
doubled its time period will be: (DGK-GI-18)

(c) 2T

®) %
@7

39. The relation between velocity
frequency (f) and wavelength (A) is:

(DGK-GII-16)(SGD-16, 17)(SWL-GI-19)

v);

(@) A=VIf V=fi
(©) f=VA (d A=vf
40, Wave equation is: (SWL-GI-15, 16, GI1-14)
Bo=v ) Av=1
1 1
© 3 @ % =7

41. When L = 1.0 m, Them the time period of

simple pendulum is. (SWL-GI-14)
1.99 sec (b) 2.115 sec
(c) 1.89 sec (d) 1.88 sec

42, Which of the following devices can be used
to produce both transverse and
longitudinal waves?

(SGD-GII-15)(MTN-GI1-14)(FBD-GII-15)(DGK-GI-19)
(a) astring (b) aripple tank
a helical spring (slinky (d) a tuning fork

43, If the mass of the bob of a pendulum is
increased by a factor of 3, the period of
pendulum’s motion will

(LHR-GII-16, GI-19)
(a) be increased by a factor of 2
remain the same
(c) be decreased by a factor of 2
(d) be decreased by a factor of 4

44, Which of the following characteristics of a
wave is independent of the others?

(MTN-GI-14)(RWP-GI-15)(SWL-GI-15)(SGD-GI-19)

(a) speed (b) frequency
amplitude (d) wavelength
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45, The formula for the time period of a
simple pendulum: (LHR-GII-19)

(a)T:Zn:\/J:{ T:Zr:\/%
(r:)T:Zﬂ:\/kE (d)T:Z'ﬂ:\/;L

46. The part of wave, where the particles of
medium are lowest from the mean position

is called: (GUJ-GII-19)
(a) crest trough
(c) wave front (d) wave length

47. The wave in which the particles of the
medium move back and forth along the
direction of propagation of wave is called:

(GUJ-GI1-19)
(a) water wave sound wave
(c) radio wave (d) light wave

48. The bending of Waves around obstacles or
sharp edges, this phenomenon is called:

(BWP-GI-19)
(a) Reflection (b) Refraction
(c) Interference Diffraction

49. The time period of vibrating mass spring
system, when its mass become doubled:

(MTN-GI-19)
m Remain same (b) Become half
(c) Increased (d) Decreased

50. The part of a wave, where the particles of
medium are highest from the mean

position is called: (FBD-GII-19)
ﬂ Crest (b) Trough
(c) Wavefront (d) Wavelength

51. Release of energy by the sun is due to:
(SGD-GII-19)
m Nuclear fission  (b) Burning of gases

(c) Particle waves (d) Mechanical waves

SECTION II

SHORT QUESTIONS ANSWERS

PCTB NO SHORT QUESTIONS |

FROM PUNJAB BOARDS

1.

(20174, 165, 16, 17, 18 & 19)

With respect to simple pendulum, what
is difference between vibration and
amplitude? (LHR-GI-14)

Ans. Vibration: One complete round trip of a

vibrating body about its mean position is
called one vibration.
Amplitude (A): The maximum
displacement of a vibrating body on either
side from its mean position is called its
amplitude.
‘Write the difference between longitude
and transverse waves. (LHR-GII-14)
(GUJ-GII-15)(MTN-GI-17)(SGD-GI1-19)
(DGK-GII-14)(RWP-GI-18)

Ans. Longitudinal waves: In longitudinal waves

3.

the particles of the medium move back and
forth along the direction of propagation of
wave.
Transverse waves: In case of transverse
waves, the vibratory motion of particles of
the medium is perpendicular to the
direction of propagation of waves.
Example: Waves on the surface of water
and light waves are examples of transverse
waves.
State Hook’s Law. (LHR-GII-15)
(GUJ-GII-19)(MTN-GI-19)(GUJ-GI-19)

Ans. A law stating that the stress applied to a

4.

material is directly proportional to the
strain on that material with in the elastic
limit is called Hook’s Law. F=-kn
Write mechanical waves and write name
of its types. (LHR-GI-15, GII-19)
WBWP-GI- 14, GII-17.18)(GUJ-GII-16)(SGD-GI-15)

Ans. Mechanical Waves: Waves which require

any medium for their propagation are
called mechanical waves.
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Simple Harmonic Motion And Waves

Ans.

Ans.

Example: Examples of mechanical waves
are water waves, sound waves and waves
produced on the strings and springs.

Types of mechanical waves.

(i) Longitudinal wave.

(ii) Transverse wave.

Define refraction of waves.

(LHR-GI-16, GII-19)(BWP-GI-19)(FBD-GII-18)

. When a wave from one medium enters into

the second medium at some angle, its
direction of travel changes is called
refraction of wave.
Define longitude waves.
(LHR-GI-17)(DGK-GII-14)(RWP-GII-17,18)
(FBD-GII-19)(SGD-GI-14)(FBD-GI-18)
In longitudinal waves the particles of the
medium move back and forth along the
direction of propagation of wave.
‘What do you mean by Amplitude.
(LHR-GI-17)(MTN-GII-17, 18)(DGK-GI-18)
(BWP-GI-18)
The maximum displacement of a vibrating
body on either side from its mean position
is called its amplitude.
Define simple pendulum and write the
formula of its time period. (LHR-GII-17)
(BWP-GII-17YRWP-GII-18)

. A simple pendulum consists of a small bob

of mass ‘m’ suspended from a light string
of length ‘N’ fixed at its upper end.

Formula: T=2x \/%

Write two characteristics of simple
harmonic motion. (LHR-GII-17, GI-19)
(SWL-GII-17)(GUJ-GLII-16)(MTN-GII-14)
Important features of SHM are summarized
as:
A body executing SHM always vibrates
about a fixed position.
Its acceleration is always directed towards
the mean position.
How can you defined the Term Wave?
(LHR-GIL-18)(MTN-GI1.16)(SGD-G11.17)
(DGK-GII-17)

. A wave is a disturbance in the medium

which causes the particles of the medium
to undergo vibratory motion about their
mean position in equal intervals of time.

11.

Ans.

12,

Ans.

13.

Ans.

14.

Ans.

15,

Ans.

‘What is meant by the diffraction of

waves? OR

Define diffraction of waves and write an

example . (LHR-GII-18)(SWL-GI-19)

(GUJ-GI-17, GII-18)(DGK-GI-18SGD-GII-15)

The bending or spreading of waves around

the sharp edge or comers of obstacles or

slits is called diffraction.

‘What is meant by the time period?

(BWP-GI-16)(LHR-GI-18)

Time period (T):

The time taken by a vibrating body to

complete ane vibration is called time

period.

Define Simple Harmonic motion.
(GUJ-GII-14)(MTN-GII-15)(BWP-GI-14,15)
(SWL-GII-14, GLII-15)(DGK-GII-15, GI-14)

(SGD-GII-14, GI-17)(SWL-GII-19)

Simple harmonic motion occurs when the

net force is directly proportional to the

displacement from the mean position and
is always directed towards the mean
position.

Define time period and frequency.

(BWP-GL-19{(DGK-GII-19)(GUJ-GI-14, GII-18)

Time period (T):

The time taken by a vibrating body to

complete one vibration is called time

period.

Frequency (f):

The number of vibrations or cycles of a

vibrating body in one second is called its

frequency. It is reciprocal of time period
ie.f=1/T

Define spring constant and Write its

formula. (GUJ-GI-17(MTN-GI-15)

According to Hooke’s:

F=—k«

x is the displacement of the mass from its

mean position O, and k is a constant called

the spring constant define as

-F

n

The value of k is a measure of the stiffness
of the spring.
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16.

Ans.

17.

Ans.

18.

Ans.

19.

‘What is difference between Mechanical
waves and electromagnetic waves.
(GUJ-GII-17)(MTN-GI-16, GII-18)
(BWP-GI-14)(FBD-GI-16)(SWL-GI-19)
Mechanical Waves: Waves which require
any medium for their propagation are
called mechanical waves.
Example: Examples of mechanical waves
are water waves, sound waves and waves
produced on the strings and springs.
Electromagnetic Waves: Waves which do
not require any medium for their propagation
are called electromagnetic waves.
Examples: Radio waves, television waves,
X-rays, heat and light waves are some
examples of electromagnetic waves.
What is meant by Compression.
(LHR-GII-19)(GUJ-GI-18)
A series of disturbance in the form of waves
will start moving along the length of the
slinky. Such a wave consists of regions
called compression .
Define Restoring Force. (MTN-GI-14)
(SWL-GII-18)(DGK-GII- 16,18)
(SGD-GLII-16, GI-17) (BWP-GII-16, GI-17,18)
(FBD-GII-15, GI-19)RWP-GII-16, GI-17, GII-19)
A restoring force always pushes or pulls
the object performing oscillatory motion
towards the mean position.
If the length of simple pendulum is
doubled what will be the change in its
time period?  (MTN-GI-17)(DGK-GII-17)
(FBD-GI-19)(RWP-GII-19)
If the length of a sample pendulum is
increased its time period also increased. It
moves slowly.

A
EqunlionT:Zn‘\/% 1)
According to the condition
A = 2\ putting the value eq (1)

Then the equation become

2
T'= 27!'\/:
g
\ X
T'= 2142 z

20.

Ans.

21.

Ans.

22.

Ans.

23.

Ans.

Sol:

A
T'=22n —\/;
T=\2 T
T'=42T. Ans
Find the time period of a Simple
pendulum of 1.0m long at a location
where g = 10.0ms™ (MTN-GI-18)
Given, A= 1.0m, g = 10.0 ms?
Using the formula,

N
T=2n["
g

By putting the values

1.0m
T=2x3.14x "\ | 00ms? = 1.99s

Define diffraction of waves.
(BWP-GI-14)(FBD-GI-19)
The bending or spreading of waves around
the sharp edges or corners of obstacles or
slits is called diffraction.
Define crest and trough. OR
Differentiate between crust and trough
of transverse waves.
(BWP-GI-14)(RWP-GI-19)(DGK-GI-19)
Crest: The crest are the highest points of
the particles of the medium from the mean
position.
Trough: The trough are the lowest points
of the particles of the medium from the
mean position.
What is mean is by wavelength?
(BWP-GI-16)
The distance between two consecutive
crests or troughs is called wavelength.
If f = 4Hz and © = 0.4m Final the value of
V.
A wave moves on a slinky with
frequency 4 Hzand wavelength of 0.dm
what is the speed of waves.
(BWP-GII-18)(SWL-GI-19)
Give that f = 4Hz, A = 0.4m
V=1
V= (4Hz)(0.4) = 1.6ms™
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25,

Ans.

26.

27.

28,

Ans.

29.

Define simple pendulum. Write down its
time period equation. (FBD-GI-14, GII-18)
A simple pendulum consists of a small bob
of mass ‘m’ suspended from a light string
of length ‘A’ fixed at its upper end.

Formula: T=2xn \/g

Define transverse waves.
(FBD-GII-14, 19, GL1I-17)
(DGK-GI-17, 19)(RWP-GII-18)

. In case of transverse waves, the vibratory

motion of particles of the medium is
perpendicular to the direction of prapagation
of waves.

Examples: Waves on the surface of water
and light waves are examples of transverse
waves.

Define electromagnetic waves also give
an example. (FBD-GII-17)

Electromagnetic Waves: Waves which do
not require any medium for their propagation
are called electromagnetic waves.

Examples: Radio waves, television waves,
X-rays, heat and light waves are some
examples of electromagnetic waves.

If the time period of a simple pendulum

is 1.99 second find its frequency.
(FBD-GI-17, GH-19)(GUJ-GI-19)

Time period = T = 1.99 sec

f=?

formula

f=

Hl-

L

~1.99

=0.50 sec Ans.
A ball is dropped from a certain height
on to the floor and keeps bouncing. Is

the motion of the ball is simple
harmonic? explain. (RWP.GII-14)

. No! The ball is dropped from a certain

height it does not executing simple harmonic
motion because during its bouncing it P.E
and time period is not constant more ever its
amplitude is not constant.

30.

Ans.

31

Ans.

32,
Ans.

33.

Ans.

Ans.

Define waves equation and write its
formula. (RWP-GI-14)
‘Wave equation: The relation between the
velocity (v), frequency(f) and wave
length(}) is known as wave equation,
Formula: v=fA
‘What is meant vibration?

(RWP-GI-16,17)
Vibration: One complete round trip of a
vibrating body about its mean position is
called one vibration.
Define frequency. (RWP-GIL-17)(SGD-GII-16)
Frequency: The number of vibration or
cycles of vibrating body in one second is
called its frequency. It is reciprocal of time

- 1
penodnef:.r

Define time period. Write the formula of

time period of a simple pendulum.
(DGK-GII-14)

Time period (T): The time taken by a

vibrating body to complete one vibration is

called time period.

Time period of simple pendulum.

A
Formula:- T= 21\'\/:

g

Prove thatv=f2
Derive a relation between velocity
frequency and wavelength of a wave.
(LHR-GI-19)(SGD-GI-19)(DGK-GI-14, GII-19)

(SWL-GI-17, GII-19)
The velocity of wave which given
Velocity = distance/time

d

VEt

If time taken by the wave in moving from
one point to another is equal to its time
period T, then the distance covered by the
wave will be equal to one wavelength A,
hence we can write:
A
V=T
But time period T, is reciprocal of the

frequency f, ie., T ='lf

Therefore, v=fA
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35.

36.

Ans.

37.

38.

What is the function of ripple tank. OR
Define the use of ripple tank. OR

‘What do you know about Ripple Tank?
(DGK-GI1-19, GII-15)(MTN-GII-19)

s. Ripple Tank: Ripple tank is a device to

produce water waves and to study their
characteristics.
Define two basics Types of waves.
(DGK-GII-18)
Mechanical Waves:
Waves which require any medium for their
propagation are called mechanical waves.
Examples of mechanical waves are water
waves, sound waves and waves produced
on the strings and springs.
Electromagnetic Waves:
Waves which do not require any medium
for their propagation are called
electromagnetic waves.
Examples: Radio waves, television waves,
X-rays, heat and light waves are some
examples of eleciromagnetic waves.
Differentiate between vibration and
frequency. (DGK-GI-18)
Vibration: One complete round trip of a
vibrating body about its mean position is
called one vibration.
Frequency (f): The number of vibrations
or cycles of a vibrating body in one second
is called its frequency. It is reciprocal of
time period i.e..f = I/T
‘What is difference between Mechanical
waves and electromagnetic waves.
(SWL-GI-14)

. Mechanical Waves: Waves which require

any medium for their propagation are
called mechanical waves.

Examples of Mechanical Waves: Examples
of mechanical waves are water waves,
sound waves and waves produced on the
strings and springs.

Electromagnetic Waves: Waves which do
not require any medium for their prapagation
are called electromagnetic waves.
Examples: Radio waves, television waves,
X-rays, heat and light waves are some
examples of electromagnetic waves.

39.
Ans.

40.

Ans.

41.

Ans.

42,

Sol:

43,

Ans.

Define spring constant.
According to Hooke’s:
F=-kx
x is the displacement of the mass from its
mean position O, and k is a constant called
the spring constant define as
-
n
The value of k is a measure of the stiffness
of the spring.
‘What is meant by Compression.
(LHR-GII-19)(SWL-GI1I-17)

A series of disturbance in the form of waves
will start moving along the length of the
slinky. Such a wave consists of regions
called compression .
Define Restoring force in vibratory

i of simple pendul which
component of weight act as restoring
force. (SGD-GI-19)
A restoring force always pushes or pulls
the object performing oscillatory motion
towards the mean position.

(SWL-GI-17)

The component of the weight mg sin@ is

directed towards the mean position and act

as a restoring force.

A wave moves on a slinky with

frequency of 4 Hz and wavelength of

40cm. What speed of the wave.
(SGD-GI-19)

f=4Hz
A =40cm
=fA

putting the value

V = (4Hz)(0.4m)

v = 1.6ms™

so the speed of wave is 1.6ms™

Write an activity that shows that water
waves transfer energy without transfer
of medium. (SGD-GII-19)
Drop a stone into a pond of water. Water
waves will be produced on the surface of
water and will travel outwards. Place a
cork at some distance from the falling
stone. When waves reach the cork, it will
move up and down along with the motion
of the water particles by getting energy
from the waves.
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44.

45.

46.

47.

Ans,

This activity shows that water waves like
other waves transfer energy from one place
to another without transferring matter, i.e.,
water.

Write four names of electromagnetic
wave. (DGK-GII-19)

. Examples of electromagnetic wave are

(i) Radio waves

(ii) Television waves

(iii) X-rays

(iv) Heat and light waves.
If A= 1.0m, g = 10.0ms™

Then find the value of T. (BWP.GII-19)
A= Im
g = 10ms™

we know

T = 21c\/1
g
Putting the value

f 10m
T = 2x3.14 10ms 2

T = 6.28s

Name two categories of Waves.
(BWP-GI-19)

. There are two categories of wave

(1) Mechanical waves
(2) Electromagnetic waves
‘What do you know about Ripple Tank.
(LHR-GI-19)
Ripple tank is a device to produce water
waves and to study their characteristics.
This apparatus consists of rectangular tray
having glass bottom and is placed nearly
half metre above the surface of a table.
Waves can be produced on the surface of
water present in the tray by means of a
vibrator (paddle).
This vibrator is an oscillating electric
motor fixed an a wooden plate over the
tray such that lower surface just touches
the surface of water. On selting the
vibrator ON, this wooden plate starts
vibrating to generate water waves
consisting of straight wave fronts. An
electric bulb is hung above the tray to

observe the image of water waves on the
paper or screen. The crests and troughs of
the waves appear as bright and dark lines
respectively, on the screen.

48. Calculate the speed of the waves, when
frequency is 2 Hz and wave length is
0.1m. (LHR-GII-19)

Ans. f = 2Hz

A = 01Im
v = A
putting the values
v = (2 Hz) (0.1m)
v = 0257
49. What is Reciprocal of time period?

Define it? (MTN-GI-19)

Ans. Frequency is the Reciprocal of time period,

it desire re Frequency. The number of
vibrations or cycles of a vibrating body in
one second is called its frequency.

TION III

LONG QUESTIONS
FROM PUNJAB BOARDS

. Write a note on the waves as a carries of

energy. OR
Describe wave as currier energy with detail.
(LHR-GII- 14)(BWP-GII-15)
A simple pendulum complete one vibration
in two seconds. Calculate its length when g =
10ms™". (LHR-GI-14)
The time period of a simple pendulum is 2s.
What will be its length on the moon if gm =
ge/6. (LHR-GII-14)
Define simple harmonic motion and prove
that motion of ball and bowl system is simple
harmonic motion.
(LHR-GII-16)(GUJ-GI-16,17)
How can you define the term wave motion?
Also elaborate the difference between
mechanical waves and electromagnetic
waves with suitable examples. (LHR-GII-17)
What are mechanical waves? Describe its
types with examples. (LHR-GI-18)
Prove that motion of a mass attached to a
spring is simple harmonic motion.
(LHR-GII-18)(FBD-GI-14)(SWL-GI-17)
(BWP-GII-14)(MTN-GII-14, GI-16)
(RWP-GI-14,17, GII-19)(DGK-GI-17)
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8.

20.

2

—

22

24,

. Derive wave equation.
. What is simple harmonic motion? What are

Drive a relation between speed, frequency
and wavelength of a wave. (GUJ-GII-15)

(SGD-GII-16)/(DGK-GII-16)
Explain wave as a carrier of energy and
prove that V=fA. (GUJ-GI-17)

. What is ripple tank. Explain the reflection of

waler waves. (GUJ-GI-18)

. Derive the relationship between velocity,

frequency and wave length of wave, Write a
formula relating velocity of a wave to its
time period and wave length. (GUJ-GII-18)

. A pendulum of length 0.99m is taken the

moon by an astronaut, The period of

pendulum is 4.9s. What is the value of g on

the surface of moon.
(MTN-GII-15(DGK-GI-19)(SGD-GII-19)

. Explain types of mechanical Waves.

(MTN-GII-17)

. What is wave velocity? Derive it.

(MTN-GI-18)(BWP-GII-16)
(MTN-GII-18)

the necessary conditions for a body to
execute simple harmonic motion?
(BWP-GI-16)

. Define wave and explain its basic type with

examples. (BWP-GII-15)

. Define Reflection of Waves. Discuss this

phenomenon with the help of Ripple Tank.
(BWP-GLII-17)

. Prove that Motion of a Simple Pendulum is

Simple Harmonic Motion. (BWP-GII-18)
A simple pendulum complete one vibration
in two seconds. Calculate its length when g =

10ms™". (DGK-GI-14)(FBD-GII-14, GI-15)

. Prove that the motion of simple pendulum is

simple harmonic motion. (FBD-GI-16)
Find the time period and frequency of a
simple pendulum 1.0m long where g =
10m5™". (FBD-GI-18)

. Define simple harmonic motion (SHM) and

explain motion of mass attached to a spring.
(FBD-GI-17)
What is meant by ripple tank? Explain
refraction of water waves with the help of
ripple tank. (FBD-GI-18)

25.

26.

27.

28.

29.

30.

3

32

33.

34.

35

36.

37

38.

39.

40.

Derive a relationship between velocity,
frequency and wavelength of a waves. Write
a formula relating velocity of a wave its time
period and wavelength. (RWP-GII-18)
A simple pendulum completes one vibration
in two seconds. Calculate its length. when: g
=10ms ™~ (RWP-GII-16)(BWP-GI-19)
Describe four features of simple harmonic
motion. (RWP-GII-16)
What is ripple tank? Explain refraction
waves with reference to ripple tank.
(RWP-GII-17)
Define waves motion. Explain the types of
mechanical waves in detail. (RWP-GI-18)
Write down important features of S.H..M and
explain it with ball and bowl system.
(RWP-GII-18)

. Define simple harmonic motion and prove

that motion of ball and bowl system is simple
harmonic motion. (SGD-GII-16)
Prove that motion of simple pendulum is
simple harmonic motion. (DGK-GI-16)
What is simple harmonic motion? What are
the necessary conditions for a body to
execute simple harmonic motion?
(DGK-GI-16)
A block of mass 0.5kg is a attached to a
spring placed on a horizontal frictionless
surface. If the spring constant of this spring
is 8Nm™". Find it time period.  (DGK-GI-15)
Describe four characteristics of simple
harmonic motion. (DGK-GII-17)
Distinguish between longitudinal and transverse
waves with suitable examples. (SWL-GII-16)

. Define simple harmonic motion explain it

with example of simple pendulum.
(SWL-GLII-14)
Explain the following properties of waves
with reference to Ripe tank experiment.
(SWL-GI-18)
A wave moves on a slinky with frequency of
4 HZ and wave length of 0.4 m. What is the
speed of the wave? (DGK-GII-19)
Find the time period and frequency of a
simple pendulum 1 meter long at a location
where g = 10ms™. (GUJ-GI-19)
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ECTION IV

SOLVED NUMERICALS

Examples 10.1: Find the time period and
frequency of a simple pendulum 1.0m long at a
location where g = 10.0ms™ (MTN-G-18)
Solution: Given, 1= 1.0m, g=10.0 ms~2

Using the formula,

27:‘\/7
T= -
g

By putting the values

f 1.0m
T=2x3.14x 100ms? = 1.99s

Frequency of simple pendulum is given by
f=1/T=1/1.99s=0.50 Hz
Examples 10.2: A wave moves on a slinky with
frequency of 4 Hz and wavelength of 0.4m.
‘What is the speed of the wave?  (BWP-GII-18)

Solution: Given that,f = 4Hz, A=04m
Wave speed v = fA
= (4 Hz) (0.4 m)
= 1.6ms”!

v
PCTB NUMERICAL PROBLEMS

10.1: The time period of a simple pendulum is
2 s, What will be its length on the
Earth? What will be its length on the
Moon if gn =g ./6? Where g. =10m s >,

(FBD.GI-19, GII-14,15)(LHR.GII-14)
(DGK-GI-14)(RWP-GH-16)(MTN-GI-19)

. Time period = T =2 Sec.

Gravitational acceleration on earth = g. = gnz‘
Gravitational acceleration on Moon = gm = ge/6
(i) Length of pendulum on Earth=1.="7

(ii) Length of pendulum on Moon =1, =?

We know
A
T= 27!‘\/:
g

By putting values

O]

2=2 e
=27\ 7p

Taking square both side, we pet.
2

(2 =2y (\/T_—O)

(ii)

Ans.

7\:
4=4(3.14) (E)

4
A= 2x 10

4(3.14)

4
Ae= 3043 % 10
Ae = (1.02m) which is required.
given that
_E
Em= g

10
Ea=7g = 1.67 m/s®

we know that

T _ [
21~ \ Em
Squaring both side.

TY [
(ﬂJ =
Gam) =
2(3.14)) g
2 2
[2 (3.14)) &n=An

2 \2
(m) x1.67=A\p

Am=0.169

or Am = 0.17m which is required.

Am
2

: A pendulum of length 0.99 m is taken to

the Moon by an astronaut. The period of
the pendulum is 4.9 s. What is the value
of g on the surface of the Moon?
(MTN-GI-15, G11-19)
Length of pendulum at moon =\ = 0.99m.
Time period of pendulum = T = 4.9 sec.
Value of g on surface of moon=gm="7?
we know
i
T=2n /|7
g
Modifying this formula for moon

Am
T =2ﬂ:\/‘g__m'

Rearrange its formula we get

2 2

Putting the values.
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4\
= (@) (0.99)

n 2

Zm= (%'914)) (0.99)

T

gm=1.626 m/s
~. The value of g on the surface of moon =
gm=1.63 m/s.
Find the time periods of a simple
pendulum of 1 metre length, placed on
Earth and on Moon. The value of g on
the surface o Moon is 1/6" of its value
on Earth, where is 10 m s'z_
. Length of simple pendulum = A = A,

10.3:

Value of g an the surface of moan = g, = 6L.hge.
Value of g on earth = 10 m/s’

1
value of g on moon = gy = 5

1.67m/s?
Time period of pendulum on earth =Te = ?
Time period of pendulum on moon = Ty, =7
we know.

(i)
(i)
A

T=2 -
i

Time period of pendulum of Earth.
Modifying the formula

A
Te=2n \/:
Ee
Putting the values.

1
Te =2n'\/%
Te =2 (3.14)4/(0.1)

Te = (6.28) (0.316)
Te=1.98s or 2S5 Ans.

Time period of the simple pendulum on
the surface of moon.

we know that

A
T=27I:\/;

Modifying the formula

n
T...=21:'\/g_m

10.4:

Ans,

@

10.9:

Ans.

putting the values

Trw=2(3.14) /%

Tw=2(3.14) (0.773)
Tw =(6.28) (0.773)
Tm =4.85 sec

A simple pendul T one

vibration in two seconds. Calculate its
length, when g = 10.0 m s?

Time of completion of one vibration of
simple pendulum =T = 2s.

The length of simple pendulum=A =?
we know

A
T—Zn\/;

Rearrange the formula
Taking squaring both side.

2
o A
- (e
2 A
T=em?(y)

@@ _
@’ ~

T 2
)\:(27:] x 10
27
IO

4
A= (39.43) %10
A=1.02m Ans.

At one end of a ripple tank 80 cm
across, a 5 Hz vibrator produces waves
whose wavelength is 40 mm. Find the
time the waves need to cross the tank.
SWL(GII-19)

Distance of ripple tank = d = 80cm = % =

0.8m.
Frequency of vibrator = f = 5Hz

40
wave length of wave =L =40mm= T000 = 0.04m.
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we know 10,10:What is the wavelength of the radio
d waves transmitted by an FM station at
v=7 90 MHz? Where 1M = lll“, and speed of
radio wave is 3 x 10° ms!
v=_a Ans. Frequency of radio wave = f = 90mHz.
=1 we know = Im = 10°
=7 ’
f=90x 10" Hz
d
v=7 Wavelength of radio wave =A =7
d we know
T=y —® v=fi
We know thatv=1fA (ii) A _Y
putting the value of equation (ii) f
v=(5) (0.04) putting the value
02 ms N 3 x10°
V=028 ~%0x10°
ing the value of v i tion (i
pl.tttl(r):((,:']8 A% uedo v in equation (i) - 3% 105
s =< -9
T=12 T=7 ,
A=0.0333x 10"
T=4s
A=333m Ans,
— ¢t —
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T
MULTIPLE CHOICE gu‘ﬂlﬂ”‘ 1. The intensity level of lram’i’iren iss

(LHR- Gt-u)mwr-\(;l.ﬂfm GLII15)

CHAPTER ......ccciviveenne 11 (K- GETT(SWIACL15)

(a) 150 db (Iq)‘l30 db

SOUND (c) 100 db M120ﬂb;7
PCTB EXERCISE

¢ Choose the correct answer from the
following choices:
i. Which is an example of a longitudinal

2. For a normal persml, ‘audible frequency
range for sound “wave lie l?etween. OR
For a narmal person} audlble frequency
range for sound wave is;
(LHR-GII-14, lﬂj(MTNICI 16)(BWP-GLII-18)

wave? -G
B somdwave () lightwave a0 VP 1615cDCl14
(c) radiowave (d) water wave (a) SH 20kHz ) b) 10 Hz — 10H;

ii. How does sound travel from its source to 2 ® ‘T ’
e /(c) 30Mz=25KHz  (d) 25Hz - 25 kHz

@ by changes in air pressure
(b) by vibrations in wires or strings
(c) by electromagnetic wave

(GUJ-GI-15)(DGK-GII-18)(SWL-GII-16)
(é{ﬁj yms (b) 83-90ms™"

<T‘Reﬁeed of sound in air at 0°C is:(LHR-GI-15)
W

n - -
(d) by infrared waves /(n) 21ms™ B0 331ms™
iii. Which form energy is sound? y & The sound level of whisper is:
(a) electrical . mechanical ’\/ (LHR-GI-14)(GUJ-GI-14)(BWP-GI-15)
(c) thermal (d) chemical /(‘1) 10dB 30dB
iv. Astronauts in space need to mmmuml:ale (c) 40dB (d)70dB
with each other by radio links Hecause 5. The characteristic of sound by which we
(a) Sound waves travel very slowly‘in Space can distinguish between two sounds of

same loudness and pitch is called:

b) sound waves travel very fast.in spa
( ) o shigr (LHR-GII-16)(SGD-GI-19)

e

) sound waves cannot lrﬂvel inspace . )
a) Intensit ualit;

(d} sound waves have | W fre ueu@m space @ Y M0 Quality

Loudness d) Pitch
v. The loudness of a/foundis must closely () Loudness _( )_ e p
related to its \// 6. The speed of sound in air at 25°C is:
(LHR-GI-14)(FBD-GI- 18)(SGD-GI-16)

(a) frequency 4~ (b) pcnnd (GUJ-GI1-14Y(RWP-GII-14)

. (c) waveleng/Lh/ M '1m\1nude 1246 kmh™! ®) 1264 kmh™
vi. For a nornmaljperson, afidible frequency i _
range fonﬁund waye 1iés between (¢) 1462 kmh (d) 121462 kmh
(a) 10 HZ' m\‘d 10 ]\HZ 20 Hz and 20 kHz 7. The unit of sound intensity is: (LHR-GI-17)
(© 25 HZ and _,5 kHZ (d) 30 Hz and 30 kHz (BWP-GI-14, 16, Gl-H—lS)(S\VL-G]I-_IIS)U\ITN-GI-17]
vii. When the frequency of a sound wave is @ qu (b) Wm_"
whil:h of the following will (¢) Wm" m Wm™
decrease? 8. The intensity level of rusting of leaves is:
i )Ja{elenglh ii. pericd iii. amplitude (LHR-GI-17)(MTN-GII-14,16)(BWP-GI-16)
(a) i only (b i only 10 dB (b) 20 dB
E iand ii only (d) i and iii only (c) 30dB (d) 40 dB
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9. Which is an example of a longitudinal 17. In general, the speed of sound is greater
wave? OR in: (FnD-Gl-l?):MTN-G]-m

The Example of longitudinal waves is:
is an example of longitudinal wave.
(LHR-GI-18)(MTN-GI-16)(GUJ-GI-14, 18 GII-17)
(FBD-GI-14, 15)(RWP-GII-16, 17)(SWL-GI-15, 17)
(SGD-GI-14, GLII- 15, GII-19)
(DGK-GI-16,17,18,19, GII-17)
m Sound wave (b) Light wave
(c) Radio wave (d) Water wave
10. Which form of energy is sound.
Sound is form of energy.
(MTN-GI-14, GLII-15,17,18)(SWL-GI-16,17,18)
(BWP-GI-16)(GUJ-GIL-15, 17, GI-14)
(FBD-GII-14, 15, 19)(DGK-GI-15, GII-17)
(a) electrical mechanical
(c) thermal (d) chemical
11. Formula for finding the speed of sound is:
(LHR-GI-16)(RWP-GI-16)

OR

v=fi (b) f=vA
v v
©@v=y (df=3 /
12. Which of these wave consists/ ol
compression and rarefaction: x\/
(GUJ-GI-16)(SWL-GII-16) >

m radio wave (b) sound wave
(c) television wave  (d) x-rays <\\

13. How does sound travel from its sou hto
your ear? (GUJ-GlI=13), SWL-GI 197)

i) by changes in air presguri -
(h) by vibrations in w?z{)r sl:n\g! >

(c) by electromagneti¢ wav . .
(d) by infrared wave: /f
most closely

14. The loudness ?a sounﬁ‘ir_;,
related to its: / f ~
(M .'l]l (GUJ- (ﬁl-w)(IIWP-GI-lg)

(a) FrequuﬁyW::nod
(o) Agpﬂrude {Wavelength
15. Wav (r ns‘f}er: (BWP-GI-18)
mEnergy (b) Frequency
( N avelen (d) Velocity
16. Wa

[mmsfer-

IIFBD GII-16)(SGD-GII-16)(DGK-GII-15)
(b) Frequency
(d) Velocity

(c) Wavelength

OR The speed of sound is grea

in:
B} solids (b) 1ig u. /:)
nune of thes

(c) gases
18, One bel is equal to: u-' Gll.l?JmWP GI-18)
() 40 dB (b) 20T
(c) 90 dB 1.‘10 dB
19. Calculate the/frequer \le\\'sound wave of
speed 34 and wav\ﬂengﬂl 0.5m:
U (FBD-GII-17)
(a) 340Hzn, “2mr(b) 0.5 Hz
@ 10z N 680 Hz
20. The speed of sound in air at 0°C is:
w (FBD-GII-18, G1-19)
/ 34.ms” (b) 346 ms™
/2?} (d) 386 ms™
21. Sound cvel in db is given by: (RWP-GI-14)
é‘m log/l,dB  (b)log 1/10 dB

(c) 10log 10/1dB  (d) log 10/1 dB
2221f speed of a sound is 320 ms™! the distance
covered in a time of 105s will be:
(RWP-GII-14)
(a) 331.5m (b) 33.5m
480m (d)221m
23, The speed of sound is distilled water 25°C

is: (RWP-GII-15)
(a) 7478 (b) 74188
1498 (d) 1508

24. The loudness of a sound is most closely
related to its:
(RWP-GL,I1-17)(SGD-GI-17)(SWL-GI1-17)
(a) Frequency (b) Period
(c) Wavelength m Amplitude
25, The example of longitudnal waves is:
(RWP-GI-17)
m Sound waves (b) Light waves
(c) Radio waves (d) Water waves
26. The sensation of sound persists in our
mind is: (RWP-GII-17)
(a) 0015 (b 0.1S  (c) 0.025 Elo.2s
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27. Sound level of rustling of leaves is:
(RWP-GII-18)
(2) 20dB [[§10dB (c) 30dB (d)60dB
28. At 25°C speed of sound in wood:

(RWP-GII-18)
(a) 2500mSec™ 2000mSec™
(¢) 3000mSec™ (d) 4000mSec™!

29. Frequency of tuning fork depends upon:
(RWP-GI-18)

(a) Length (b) Mass
(c) Force Amplitude
30. SI unit of intensity is:
(SGD-GII-16,18)(DGK-GI-14)
(2) Wm™ Wm™
(¢) Wm (d) Wm?

31. Two consecutive wave compression and

rare faction is called. (SGD-GII-15)
(a) Time period (b) Frequency
Wavelength (d) Focal length
Sound is form of energy. OR

‘Which form of energy is sound.

32.

4 /
(SGD-GLII-15, GII-T’ 9
Y PCTB EXERCISE

(a) Chemical (b) Thermal
(c) Electrical ([t} Mechani
. m ire mihs
‘Which waves do not require me ium for
their propagation: (,DGK‘-\QHJSJ

(\
(a) Sound waves ;?? Mm“r}wes

33.

Electromagnelic wayes
(d) All of these waves.
y

34. Which  of thse\wgvisnﬁ;sist of

compressions :u{e l':u'i:_i'al:lii\V ? (DGK-GII-16)
- Sound waves
L 9 4 y 4
(c) Televn/slon waves (d){X-Rays

% (DGK.-GII-15)

(a) Radio wayes
35. Vibrating hodies produces:
(a) tr sverse wave
(b) elemmma\g}]eﬁﬁwes
‘éh:gprssiu‘n_al wave (d) radio wave
36. The lnlfdn‘&s of sound mostly depends

upons | (SWL-GII-15)
(a) fre};uvcncy (b) period
(c) wavelength m amplitude

37. We can distinguish between a shrill and
grave sound by its: (LHR-GI1-19)
(a) Intensity m f ality

(d)

(c) Loudness "1@@

38. Speed of sound in steelfnt 2\5.°"C: (LI ;Gn-l9)

(a) 3880 mis () 5950 il
(c) 6040 m/s SO60T
39. The speed of sound in'sblid is times

greater as cm/u‘fm‘cﬁito\ga’s}g. (GUJ-GI-19)
(a) 2 (b) 5 ) 10 (@ 15
40, The S.1, Umt\ol' Sound’[nlensity Level is:
N (BWP-GII-19)

m > 0 Bent

@
(©) beci Bell (d) None of these
41, Spee }l‘saun at 25°C is Flint glass is:
—~
(MTN-GI-19/DGK-GII-19)
(b) 6040 m/s

/\g.‘! )’ ngi}mls
[ 3980 m/s

(c/kj\%)é/m!s
SECTION II
SHORT QUESTIONS ANSWERS

4

| PCTBNO SHORT QUESTIONS |

FROM PUNJAB BOARDS
(2014, 15, 16, 17, 18 & 19)

1.  Define loudness. On what factor it can

depend? (LHR-GHI-15)

(MTN-GI-14, GII-15,18)(BWP-GII-14,18)

(DGK-GII-14)(SGD-GI-14,17, GII-14,15)

Ans. Loudness: Loudness is the characteristic

of sound by which loud and faint sounds

can be distinguished. Factors on which
loudness depends upon:

(i) Amplitude of vibrating body.
(i)  Area of vibrating body.
(iii) Distance from vibrating body.

(iv) Physical condition of ear.
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Sound

2.  Differentiate between the pitch and

quality of sound.

OR Write two characteristics is of sound’s.

(LHR-GII-14)(SGD-GII-14)

. Pitch: Pitch is the characteristic of sound

by which we can distinguish between a

shrill and a grave sound.

Example of Pitch: The frequency of the

voice of ladies and Children is higher than

that of men therefore. The voice of ladies

and children is shrill and of high pitch.

Quality: The characteristic of sound by

which we can distinguish between two

sounds of same loudness and pitch is

called quality.

Examples of Quality:

While standing outside a room, we can

distinguish between the note of a piano and

a flute being played inside the room.

This is due to the difference in the quality,

of these notes.

Explain the Quality of sound. 4
OR ‘What is meant by Quality of Sound.

(LHR-GI-16)(BWP-GI-17)(FBD-GI-14, GII-15, 17)

(RWP-GI-15, 16, GII-IT,]\(SS}\D-GI-IT)
(DGK-GI-16)BISGL- 19)
Ans. The characteristic of sound by cw
can distinguish betwee msounts of
same loudness and pimh is &‘aﬂ@
Example: While st dmg,outsn!e room,
we can distinguish belweén the notes of a
piano and flute ‘bemg/played/instde the
room. This Is’:\due 1o Wfﬁcnm in the
qualnlyoflh&fe notes: \\/
What is n{éw!},‘ﬂgr mt@suly of sound?

write itsfi umt\\o'
OR Del‘n{ mtcnsny sound and write its
umt. (LHR-GII-14, GI-17,18)

(GUJ- -L-’t,‘l? GI-18, 19) (MTN-GII-18)

(BWP- Gl-rl(i/t/cn -19) (FBD-GI-18, G-1I-17)
(RWP-GI-14, 18)(SWL-GII-15)

\ _)G]l-(}l]-lﬁ, 19, GI-17)(DGK-GII-14, GI-19)

Ans. Intensity of sound: Sound energy passing
per Sgcond through a unit area held
perpendicular  to  the direction of

4.

propagation of sound waves is called
intensity of sound. Intensity is a physical
quantity and can be measu@cumtely.

Unit: Its unit is watt per @ eter

(Wm mﬂg)
Define reflection of s&und Gl 15)
(GUJ-GLII-1 !G]JJ-QCR)‘VP-GH .17)
)\ (RWP-GII-19)
incident<on_the surface of a
medium uﬁ@Q\back finto the  first

medium. fl‘us pl1£:non}en0n is called echo
or reflection,of sound /

Cal}u]ate the fr ency of sound waves
ofmpeed?ﬂlms and wavelength 0.5m.
OR Give speed af‘“ave that wavelength.

OR Iz 340ms’’ and p = 0.5m then  =...

OR_‘\DIifféfen ate between noise and musical

> /’ )(LI]R-GLII-N,Gl.I-l‘l,lS)(GUJ-GI-N]

: 1TN-GI-17, GII-18)(BWP-GI-14, GII-18)
: (FBD-GI-17)(RWP-GI-15)(DGK-GII-19)

v=340ms™’'

A=0.5m

f=2?

v=fA

Ans. When sound

6.

v
t'=?L

340ms™
= 0.5m
f=680Hz
What is difference between Musical
Sound and Noise?
(LHR-GI-14,18, GII-15, 19)(GUJ-GII-19)
(FBD-GLII-17)(RWP-GI-14,17, GII-18, 19)
(SGD-GI1-17)(DGK-GI1-17)
Musical Sound: Sound which are pleasant
to our ears are called musical sounds.
Example: of musical sound
Flute, harmenium, violin, drum etc.
Noise: Sounds which have jarring and
unpleasant effect an our ears are called
noise.
Examples of noise:
(i) Sound of machinery
(ii) Sound of traffic

Ans.
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8. Describe the factors on which a safe
level of noise depends. (LHR-GII-14)

A safe level of noise depends on the
following two factors:

(0]

(ii) The period of exposure to the noise.

Ans.

The level (volume) of the noise.

9.  What are audible frequency range for
young children and old people?

(LHR-GI-14)(GUJ-GII-15, GI-17)

(MTN-GI-14, GII-15, 18)

. Young children can hear sounds of

20,000Hz old people cannot hear sounds

even above 15,000Hz.

What is meant by audible frequency

range? (LHR-GI-14,18)(GUJ-GII-15,16)

(BWP-GII-17)(RWP-GI-17)

Definition: The range of the frequencies

which an human ear can hear is called the
audible frequency range.

10.
Ans.

Frequency range of human’s ear:

normal human ear can hear a sound only/if

its frequency lies between 20Hz /ﬂlfld

20,000 Hz.

Write two uses of ultrasound in medlcal\

field.

State the two uses of ultrusound in

medical field. (LHR-GE1 17 19),
(MTN-GLII-16, GII-19)(DGK-GE19){SWL" GII-?@)

(BWP-GII-15, 16_)(]1“’?-6;‘?1 GH 15)
Ans. Two uses of ultra sound:

(i)

11.

OR

Powerful ulLrasound is®/ be1ng rused to
remove blood clots forifed in afteries.
Ultrasound | used/m Eet the pictures of
thyroid gland for dlagnosm purposes.
12. Define Pltch" (LHR-GI-17)
Ans. Pltth‘/ll’m:h is thes chnmclensllc of sound
by hich \we c:m')dlsungmsh between a
shrill and ‘gravé sound. It depends upon
the frequencyf;A higher pitch means a
_\fghet uency

X ]e of Pitch: The frequency of the
vmcc\ol' ladies and Children is higher than
that of‘men therefare. The voice of ladies
and ch ildren is shrill and of high pitch.

(i)

13,
OR

Name the two characteristics of sound.
Differentiate between the pitch and
quality of sound.
OR Define pitch and quality of smmﬂ
(LHR-GII-17THGUI-GI-15)(BWP- ('[l-]-iﬂ'MTN GLII-14)
(RWP-GI-18)(DGK-GI ll!\l‘ GIT-16)(SWLEGII-15)
Ans. Pitch: Pitch is the chn:actcnsﬁ'—/f sound
by which we can dls inguish_between a
shrill and a grave ﬁm.md
Quality: The_characteristic of sound by
which we/@an « dwtimzunﬁ between two
sounds of | same londness and pitch is
called qua'hly
D]Ifere.ullate\bcl.ween frequency and
Pllch" " (LHR-GIL-17,18)GUJ-GI-16)
(BWP:GI-15)(SGD:G1,11-15)(DGK-GL,1I-15, GI-16)
(SWL-GII-17)
Ans. quue?ﬂi/rhe number of vibrations or
= ycle of¥ibrating body in one second is
called frequency. Tts ST unit is Hz.
itch;
<Ritch”'is the characteristic of sound by
which we can distinguish between a shrill
and a grave sound. It depends upon the

14.

y frequency. A higher pitch means a higher

frequency.
‘What is meant by sound level.
(GUJ-GII-16)
Sound level difference of two loudness of
sound is called sound level.
Write a brief note on audible frequency
range. (GUJ-GI-14)
Audible frequency Range: Sound is
produced by a vibrating body. A normal
human ear can hear a sound only if its
frequency lies between 20Hz and 20,000
Hz, In other words, a human ear neither
hears a sound of frequency less than 20Hz
nor a sound of frequency more than 20,000
Hz. Different people have different range
of audibility. It also decreases with age.
Young children can hear sounds of 20,000
Hz but old people cannot hear sounds even
oboel5,000 Hz.
Why ultrasound is useful in medical
field? (GUJ-GII-16)
Ultrasound is useful in medical field
because in medical field, ultrasound waves
are used to diagnose and treat different

17.

Ans.
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ailments. Ultrasonic wave are made to 24, Define acoustics. (GUJ-GII-19)
enter the human body through transmitters. (BWP-GII-16)(FBD-GII- |g)(gwp_(;]| 17)
These waves are reflected differently by Ans. The technique or method? fscd 1o absorb

different organs tissues or tumors each.
The reflected waves are then amplified to
form on image of the internal organs of the
body on the screen.
18. What is meant by decibel scale.
(GUJ-GII-17)
. The decibel scale is a logarithmic measure
of the amplitude of sound wave. In a
logarithmic scale equal intervals correspond
to multiplying by 10 instead of adding
equal amount.

19. What is speed of sound through bass
and iron at 25°C. (MTN-GI-16)
Ans. Speed of sound through bass and iron 25°C

is 4700ms ™' and speed of sound trough
iron at 25°C is 5950ms™".
20, Define Ultrasound and give its use,
OR What is meant by ultrasound.
(MTN-GLII-14, GII-17)(RWP-GII-19),
(BWP-GI-17, GLI-18)(RWP-GI1-4)(DGK-GIL16)

Ans. Ultrasound: Sounds of frequency hi her / 4

than 20,000 Hz which are maudib!e\lo
normal ear are called ultrasound or\
ultrasonic sounds.
Uses: Ultra sounds are utilize
and technical field.
21. What is meant by Reverberation.
(MTN-GIA7)(DEK:GL;16)
Ans. Sometimes, when souA(] refleas-,from the
walls, ceiling '1nd/ oor cf a room, the
reflecting surface dre tog feflective and the
sound becomeq\\garbled// Multiple
reflections m'e mvcrbemhu ' 4
Describe pm]:lerues of musu:al sound,
SV/4 (BWP-GL-14)
Ans. Such quvfdc W, tch are, pleasant to our ears
are calfed! ‘musncal sounds properties.
(i) Thethave s epecnﬁc,(v\weronn
(ii) These sounds)ﬁs pleasant effect on our

23, QEM #Bel”. (BWP-GI-16)

Ans. A t for comparing two power levels,
equzh\!o the logarithm to the base ten of the

immedical

22,

ratio uf the two powers is called bel.

undesirable sounds by soft 4hd porous
surface is called acoustic pmt:cft;y
25, Why the sound of \‘u'omcn‘ Tshrill as
compared to men. __(BWP-GII-17)
Ans. Pitch: Pitch is the) chnmclenshc of sound
by which wc_c:m dmmnmsh between a
shrill and A grdve }und\lt depends upon
the frcquem:y A hlgher pitch means a
higher frequency and vice versa. The
frequency of\lhe/vmce of ladies and
chtldren la\hlgher than that of men.
T erefnre the) wvoice of ladies and children
is shnll and oh'nnh pitch.
What Lu]llch" Give its on example?
(BWP-GII-18)
ns. Hﬁ\Pllch is the characteristic of Sound
g by wluch we can distinguish between a
sull. d grave sound.
Example The frequency of the voice of
ladies and children is higher than that of
men.
What is the difference between loudness
i and intensity of sound? (FBD-GI-14)

26,

\,/Ans. Loudness: Loudness is the characteristic

of sound by which loud and faint sounds
can be distinguish.
Intensity: Sound energy passing per
second through a unit area held
perpendicular 1o the direction of
propagation of sound waves is called
intensity of sound.
28. In which sound waves faster is solid or
liquid? why?  (FBD-GII-14)(RWP-GII-18)
Ans. In solids speed of sound is faster than
speed of sound in liquids. It is due to the
fact that is solid, the particles of medium
are very closely bond and by vibrations,
sound energy is quickly transferred.
29. On what factors does the loudness
depend? (FBD-GI1-17)
Ans. Factors on which loudness depends upon:
(i)  Amplitude of vibrating body.
(ii)  Area of vibrating body.
(iii) Distance from vibrating body.
(iv) Physical condition of ear.
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30. Define resonance. (RWP-GI-16)
Ans. the increase in amplitude of oscillation of
an electric of mechanical system exposed
to a periodic force whose frequency is
equal or very close to the natural frequency
of the system.
31. In which sound waves faster is solid or
liquid? why? (GII-14)
In solids speed of sound is faster than
speed of sound in liquids. It is due to the
fact that is solid, the particles of medium
are very closely bond and by vibrations,
sound energy is quickly transferred.
32. What is the speed of sound in air at
25°C? (SGD-GII-14)
Ans. Speed of sound in air at 25°C is 3456ms ™",
33. Define Ultrasound and give its use.
(SGD-GI-16, 17)
Ultrasound: Sounds of frequency higher
than 20,000 Hz which are inaudible to
normal ear are called ultrasound or
ultrasonic sounds.
Uses: Ultra sounds are utilized in medicl
and technical field. :

Ans.

Ans,

34.
corner, but you cannot watch him, why’
(SGD-GI-17)
We can listen our friend souidya corner
but we not watch him becﬁlﬁe%nd
waves travels through mediumyin xﬁ!.!
direction. Sound show i ion “dcross
the obstacle sound wayes arellistencd to us
by diffraction. 2
‘What is meant by; usicé?soun_(/l.
4‘EK-GII-16)
’{)ur ears are

Ans.

35

¢
Ans. Sound whichdare pleasm\;t_\t
called musiéal soudds. ,
Example:%hl ‘*éf ﬂulé"/.?violtn drum and
harmonfum etc. 3
De[:LJni/rc T cti;lz: Sound.
‘What is the refléction of sound.
(/' (DGK-GII-15)(SWL-GI-19)
Ans.{@é'\mgrincident on the surface of a
medidm bounces back into the first

mel ﬂ\ll'.l] This phenomenen is called echo
or reflettion of sound.

36. OR

You can listen to your friend sound a‘/

37. Write a brief note on audible frequency
(DGK-GI.15)
Ans. Audible frequency nge?gl_md is

range.

produced by a vibrating bod: A normal

human ear can heacfa sound onl)(,{f its
frequency lies between 20Hz%md 20,000
Hz, In other wcv{ds, -humanrear neither
hears a sound of frequency less than 20Hz
nor a sound,gfffféquency’more than 20,000
Hz. Diffe:_éi;[ 1:1(30]:1\16\hz1v;:v different range
of audibili{y. It also)decreases with age.
Youn, chi‘d?ep.can- ’ar sounds of 20,000
Hz’ﬁ‘rt‘dld.peo\p]é-c/annm hear sounds even
ofe15,000 Ha.

38. t is the difference between loudness

nd intensify of sound?

\ (‘]\—I_TTQ-G"-IH](FBD-GI-]9](S\VL-GII-14]

Ans. Li)flrdncss: Loudness is the characteristic

fof SOl nd by which loud and faint sounds

cantbe distinguish.

lnYemi!y: Sound energy passing per

second through a unit area held

perpendicular 1o the direction of

propagation of sound waves is called

intensity of sound.

‘Why are sand waves called mechanical

waves.
(GUJ-GI-19)(SWL-GII- 17)(RWP-GI11-18)

Ans. Sound waves called: Mechanical waves
the reason is that mechanical waves travel
through a medium i.e. solid, fluid. Sound
also need medium to travel. Therefore
sound waves called mechanical waves.

40. How is sound produced. (SWL-GII-18)

Ans. Sound is produced by vibrating body.

41, Which equation is used to find the speed
of sound. (MTN-GI-19)
Ans. The following equation is used to find the
speed of sound.
v=fi
42, What is the audible frequency range for

human care. (SGD-GI-19)

Ans. A normal human ear can hear a sound only
if its frequency lies between 20Hz and
20,000Hz.
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43, How can we hear the sound. Produced The speed of sound in sea water is 1500ms™.
by Tuning Fork? (RWP-GI-19) Find the depth of the sea at this position.

Ans. If we strike the tuning fork against rubber (LHR-GII-16)
hammer, the ftuning for will begin to | 5. Calculate the frequency o hound//»‘va e of
vibrate. We can hear the sound produced speed 340 ms™ and wﬂveqcnn‘hg 5m.
by tuning fork by bringing it near our care. 4THR.G1.15)
So we can hear the sound produced by 6. Write a note on charactétistiessofsound.
Tuning Fork by vibration because sound is ‘—GI 17)(MTN-G1.17)
produced by vibrating bodies. o e

44. Calculate the intensity level of faintest 7. Adoclorcol}n@heaﬂ ats in 1 min.

* N ate the m‘ensny. Ew_zu m_]: e Calculate the frequency\nnd period of heart
audible sound of intensity 107 Wm™, beats. & (GUJ-GLII-15)
i (SWL-GIT-15) 8. A marine sityey ship sends a sound
Ans. Intensity level = 10 log 15 wave Sleightyto the sea bed. It receives
an e ho 1.55 Iater. The speed of sound in
. 2 W™ see Water is 1500ms™". Find the depth of

Intensity level = 10 logw the sé\a:l_h_zu position.
=0dB & - BWP(GII-14, 16)

45. What is silent whistle? Write its ?"'ﬁ"“ I"“df'z“ of sound upon WI;’::‘J 2‘;‘?;5
frequency limits. (LHR-GII-19)(BWP-GI-18) &S It gybends ( )

Ans. Some people use silent whistle to call dogs 10. What{3s intensity level of sound? Write the

whose frequency lies between 20,000
to 25,000 Hz. It is silent for human bufn;
for dogs because the audible frccﬁ:m y/
range for dogs is much higher.

LONG QUESTIONS\
FROM PUNJAB BOARDS
(2014, 15, 16 7 18 &\19)
. What is ultmsound"lwhal afe’ its befiefits.

(U{R-GI14)(GU] Gﬂ-l-l ﬂ'_BD GII-14)

V 4 Y
. If at Anarkali Buzar lahore The sound level
is 80db. W i the/m(enqny level of

souud;m G[[ 14, 19)(RWP-GII-15)

-GI-ld)(SWL GI-14, 19, GII-16)
(SGD -GI-19)(DGK-GII-15)

3. A sound wav a frequency of 2KHz and
W, vcdenglh 3 c . How long will it take 1o
trave\ “73 (LHR-GI-16, GII-15)

(SGD-GII-14)(MTN-GI-14)

4. A maring shlp sends a sound wave straight to

the sea bed. It receives an echo 1.5sec. later.

Jﬂame of its unit. (RWP-GII-16)

P 11. Caleulate the intensity level of sound? Write
A the name of its unit. (RWP-GII-16)

Y 2. Calculate the intensity level of suiting.
(RWP-GI-15)
13. What is the loudness of sound? On which

factors localness of sound depends.

(SGD-GII-14)
14.A normal conversation involves sound

intensities about 3.0 x 10°wm™. What is the
decibel level for this intensity.  (SGD-GII-15)
15. Calculate the intensity level of rustling of
leaves. (SGD-GI-17)

16. Calculate the of faintest
audible sound. (DGK-GII-16)

intensity level
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I
SECTION IV Intensity level = 10 logi (i)
-2 -2
:gl_vg_o ”'_'Mgg’c‘u whc.re To=10""Wm
— - —— — putting the value meq (i
PCTB EXAMPLES
Intensity level = 10 I(‘Q [
Examples 11.1: Calculate the intensity levels of 8\
the (a) faintest audible sound (b) rustling of =10 log (3 x 108 )
leaves. =101log [3 x 1061
) _ ) =10 (log 3 yﬁﬁ“iﬁdn\\],
Solution: (a) Intensity level of faintest audible =10[04 //-t- 6(1)\]
sound can be calculated by substituting I =T = Inlensil).v level = 10 (6\ )
1072 Wm™ Intensity level of faintest audible X —65
sound (i)  SoufdTever= 100 B
107" wg‘\ ow
=10 log 02 dB I}“ 1
In \'i_y:lli 10 log— dB
=0dB :
. . . /\Em'ange the formula.
(b) As the intensity of the rustle of leaves is 1 \// ) intensity level
=10" W m™, therefore, /l\= (&nml&)
Intensity level due to rustling of leaves m{of faintest sound
L=10"" Wm™

=10dB
Examples 11.2: Calculate the frequency of ady
sound wave of speed 340 ms ! and/wavelenglh
0.5m. (LHR-GI-lS)(BWP-GI—lS)(BWP Gll-lS)
Solution: Given that; speed of waves v 34

\/
Wavelength mﬁn%
Using the furmul/v

Putting the value/

£ = 34dm 405 m 2680Hz

TB NUIVIERIC OBLEIVIS

11.1: A normal cﬁnverﬁlmn\involvcs sound
mlensmes nfkabuﬁt 3.0))( 105 W m?2
What the decibél’ level for this
mtenslty \What l&’fhe intensity of the
snund for, 100 rlB'l

/SGD GI1-15)(GUJ-GI- lﬁ)

Ans. Intensities of; _nnd =1=30x10°Wm™?

devel iisound = 10048

(i) Declléf level for 3.0 x 10 Wm

(ii) Imen\sny of the sound for 100dB
we Lnow

4

 intensity=?

=101ogl07"'11072 dB £
= 10log10 dB <\/ >

Vv

putting the value

L=10"210g™ (%]

1=10"10g ™ (10)

I=(10""% (109

1= 1012+10

1= 107 Wm™

1=001 Wm™

If at Anarkali Bazer Lahore, intensity

level of sound is 80 dB, what will be the

intensity of sound there?
(LHR-GL1I-14)(FBD-GII-14, GII-16)(LHR-GI-14)

(RWP-GII-15)(DGK-GII-15)(MTN-GL1I1-16)
Ans. Sound level = 80 dB
Intensity of sound =1=7?

11.2:

1
Intensity level = 10 log L

we know
I,=10"? Wm?

Intensity level = 10 logll dB

Rearranging the above formula
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g (Intensn leve) 1
L

_ - . (Intensity level)
I=Lin ( 10

putting the value

80
12 100 [2Y
I=10""log (ID)

1=10"1og™ (8)
1=107 Wm™>  Ans.

11.3: At a particular temperature, the speed
of sound in air is 330 m5 s-1 .If the
wavelength a note is 5 cm, calculate the
frequency of the sound wave. Is this
frequency in the audible range of the
human ear?

Ans. Speed of sound = v =330ms™
wavelength of note

5
A =5cm= 100 =0.05m

(i) frequency of sound =f=?
(i) range of frequency ="?
we know that
This is the

f=y |tiesinfindible

putting the value.
330
0.05
=f=660 Hz.
orf=66x100Hz £ |/
11.4: A doctor counts 72 eﬁlhu{lﬁn 1 min.

Calculate thé/ fre uencymd period of
the hearth\éts. f

(GUI-GL, *QEGU.Ié?l 16)(SGD-GII-16)

Ans. No m?é"'\ beat = =n/ _
Timéof 72h\earl béat = 1 min = 60s

(i) Frequency }ifh beat=f="?
(ii) od heart beat=T =7
r\% No of heart beat 72
Fre: uency f =n; In 1 sec no of heart beat

f=

frequency which ’

frequency = 1.2 Hz

Time period
we know
1
T=¢
putting the value

Time period >D'8 ,s:"’/

115; :' A.rna;;\mrv

y ship sends a sound
to the seabed. it receives

ave straig
m&cho 1.5/5 later. The speed of sound
. Find the

in seawafer is 1500 m s’
/M \of the sea at this position.
\// @WP-GLII-14)(LHR-GIL- 18 BWP-GI1-16)
imé Lo receive echo =T = 1.5s

i f -1
Speed of sound in sea water = v = 1500ms

4 Depthifsea=d="?

£’ we know

v=d
t
Rearrange the formula
d=vxt

putting the value

d =(1500) (1.5)
d=2250m

The sound is covered the double distance
to the depth of sea.

Reason

The distance covered by sound straight
into sea bed and again come beck to the
sea.

(=%

Depth of sea = 5

2250
P Depth of sea = ==

=1125m.
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11.6: A student clapped his hands near a cliff we know
and heard the echo after 5 s. What is
the distance of the cliff from the
student if the speed of the sound is _d .

P v=T (i
taken as 346 ms™. t
(MTN-GI-16)(SGD-GI-16) we know

Ans. Time for return of Echo =t =5 sec v=fXL

speed of sound = v = 346ms™ putting the value
Distance of cliff from person=d =7
we know

v ag

t
Rearrange the formula
d=vxt
putting the value
d=(346) (5)
=1730m

The required distance is half of the
distance.

Reason:

/ l 5 x 10
The distance covered by sound & n\l%

strike the cliff and after reflection comi

back to the person 40. Q m Ans.

Distance between cliff and pc1§1:‘ﬁ\x\2% —tre——

=865m
11.9: A sound wave has a frm.kﬂz

and wavelength 35 ¢ém. How lnng will its

4
take to travel 1.5 Km?

(SGD-GII- }4)(1\\ -Ql-l-u/é:\ll’-cl-m
// /GK:G]\-“ISJ(LHR-GI-M)
Ans. Frequency/of sourld wave= 2kHz

N =2x10°Hz
waveleng‘h of sound\w;wc A =35cm

35
=100

=0.35m

= 1.5x1000m
=1.5x10°m

@Hs{\aﬁ;‘u@:ﬁd =d=15km

Timet="?
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SECTION I

MULTIPLE CHOICE QUESTIONS
CHAPTER .........oeeevnneea 12

GEOMETRICAL OPTICS

¢ Choose the correct answer from the
following choices:

i. Which of the following quantity is not
changed during refraction of light?

(b) its speed
(d) its wavelength

(a) its direction
its frequency

fi. A converging mirror with a radius of
20cm creates a real image 30cm from the
mirror. What is the object distance?

{2) -5.0cm (b)-7.5cm
-15cm (d)-20

curvature of a concave mirror. The {mnge
produced by the mirror is located

(a) out beyond the centre of curvature.
m at the centre of curvature.

(c) between the centre of curvature and 1hie

focal point \

iv. An object is 14 oy in frolll of a‘convex
mirror. The :mage is~5.8 cm be]und the
mirror. What i§"the fml\/l{élgth of the

mirror?

(a) -4.1 cm -é\Z cm

| 99 un/\\ \\(d{ 20 cm

The mdex of rcl'racuon depends on

(@) the focal le\nglh 8] the speed of light
(e)uthe image dJstance (d) the object distance

5 \Vhich typ:—ﬁf image is formed by a
convexlens on a screen?

(a) mve};led and real (b) inverted and virtual
(c) upright and real upright and virtual

(d) at the focal point

V.

/
An object is placed at the centre /of/

transmitted
\ /(d) totally transmitted

vii. Which type of image is produced by the
converging lens of human eye if it views a
distance object?

m real, inverted, and dlml?@
(b) virtual, upright and damm'ﬁhec[)
(¢) virtual, upright and magml'edu

(d) real, inverted and ma‘Eg\niﬁed

ix. If a ray of light L‘ﬁ\glnss is mudent on an
air surface al,nn-an\h greater than the
critical nng!e,/ the rayiwill >

(a) refract cmly

m reflect only y
(c) paruﬁﬂ?‘xefract and partially reflect
(d) d:!fracl only

x. The crlllcnl nnglc for a beam of light
assmg from Watcr into air is 48.8 degrees.
“This means that all light rays with an
/" unéle ofincidence greater than this angle
Wil be )

(ahabgorbed

Jm l\(li;llly reflected

> (c) partially  reflected

and  partially

¥ FROM PUNJAB BOARDS

2014, 15, 16, 17, 18 & 19

1. The speed of light in water s
approximately:
(LHR-GI-14,18)(FBD-GI- 19)}SGD-GII-19)
(a) 3.3x10°ms™ B 2.3x10°ms™
(c) 2x10°ms™ (d) 2.6x10°ms™

2. The critical angle of water is:
(LHR-GI-15)/(FBD-GII-18)(DGK-GII-18)
M48.8° (b) 488° (c) 90° (d)95°
3. The refractive index of ice is:
(LHR-GI-16)(BWP-GII- 18)(RWP-GI-14}SGD-GII-19)

(a) 1.00 (b) 133
131 (d) 242

4. Formula for focal length is:
(LHR-GII-15)(SWL-GI-17)(RWP-GI. 15)

R
ey £ = =7

wim NI

R
(c) f- (d)f:g
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5. An object is 14cm in front of a convex 13. The value of refractive index of air is:
mirror. The image is 5.8cm behind the (MTN-GI-14)(SGD-GI-16)(BWP-GI-14, 15)
mirror. What is the focal length of the (RWP-GI-18)

mirror? @2 (M3 (c)
(LHR-GIL1)(BD-GIL16, GL18) | 14, The Refractive index of Water is:
(a) —4.1cm (b) —8.2cm o™ -cu 16, GBI, G11-19)
[ -9.9cm (d) —20cm (a) 2.42 1.00
6. Index of refraction depend on: (c) 2.21 Qm 1.33

(LHR-GI-15)(GUJ-GII-17)(MTN-GI-16) 15. The refractivegigleef diamond is:
(BWP-GI-16, 19)(FBD-GI-14,15, GI-16) (LHR'GI-14, 18)(MTN-GII-18)

(DGK-GII-17)(RWP-GII-16) (SGD-GL.14) GIL-17)DGK-GI1.19)

(a) Focal length speed of light n 2.42 I )f2.21
(c) distance of image (d) distance of object © 1 {\ (d) 1.52

7. The focal length (f) is related to radius of 16. A cénv@mirmr which a radius of
curvature (R) as: (LHR-GII-16) 20{:]\11\ creates a lj'eal 30cm from the mirror

tha! mlrror.wilat is the object distance.

(@ f=2R (b) R=
(BWP-GII-14)
f=% @ fR=2 ((a fsa () 7.5cm [ 15cm (d) 20cm

17‘Cand| jons for total internal reflection

8. The types of spherical mirrors are: (BWP-GII-14)
(LHR-GI 1} f (b)3 (© 4 (OR
H2 (b4 () 6 @8 /7 18, If the image is virtual then its distance
9. Which of the following quantity is ‘not/ /£ Trom lens is taken: (BWP-GI-14)(DGK-GI-15)
changed during refraction of light: | /(a) positive negative
(LHR-GL,1I-18)(SGD-GI-17)(SWL-GI- 14.{9 GII-18) (c) double (d) half
(GUJ-GII-19)(FBD-GI-17)
. N 19, The Index of Refraction of Ice is:
(a) Its direction (b) Its speed
(BWP-GI-18)
8 us frequency I D 1.53 = 13
10. The speed as light in water is: @t. w1
(GUJ-GI-14)(MTN- Gl-’]S)(SWLAGl‘ll‘GI[‘lS) @©1. 00 (d) 2.42

oo, R ot | 20 i e of e s formed by 2
2.3 x 10°ms d) 2 6 ’

} (BWP-GII-17, 18)(RWP-GI-16)
1L Il' & ray af hght i s isWicident on an (a) inverted and real (b) inverted and virtual
air surl'ace e eaier than the

crit'ic:?gl (c) upright and real m upright and virtual

/‘ . | 11-18)(RWP-GI-17) 21. Wave Theory of Light is formulated by:
m refract onl (BWP-GII-18)
(b) reﬂeci oni (a) Newton (b) Faraday
(Q)spartilly reffaft and partially reflect Maxwell (d) Bell
(d)\dn’ ruct y\"/ 21. The speed of light in glass is:
12. Refy 4\:6‘45 index of air is: (GUJ-GII-18) (FBD-GII-18)(LHR-GII-19)(DGK-GI-14, G1I-18)
'\ (MTN-GIL19) 2x10° ms™ (b) 2x107*ms™

[ 1.00
FB | TALEEM CLUB | 0340- 6042418
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22. The Index of Refraction of ethyl Alcohol
is: (FBD-GI-18)(RWP-GII-18)

() 2.42 (b) 2.21
(©) 1.31 1.36

23, The power of lense is reciprocal of:
(RWP-GI-14)

(b) Dioptre

(d) principal focus

(RWP-GII-14)
(a) centre the mirror (b) in front of mirror
(¢) on the mirror [Tl behind the mirror

25. The critical angle of glass is.  (SGD-GII-16)

m focal length
(c) focal point
24, In convex mirror focus is:

(@420 [@45° (©) 90° (@)0°
26. The power of lense is equal to: (SGD-GI-15)
1 2 1 4
T ®7 (3 @y

27. The index of refraction depends on:
(DGK-GII-16, GI-19)(MTN-GII-19)
(a) Focal length The speed of light
{c) The image distance
(d) The object distance
28. The image formed by convex mirror

9,

(DGK-GRag)(”

(a) real and erect (b) real and inverted
virtual and erect  (d) virtual dfid.inverted
29. The refractive index of crown g.lﬂ}s is'

(S“’b(‘l‘IS)
@242 (6221 () @. 1\97
30. Power of lens is equal tu. WL-GI-17)
1 34
G f (C) ¥4 @ 7

31.To get virtval unage frum afconvex lens
the object is kept A (LHR-GI-19)
(a) OnF/F (b) Between F and 2F
E Between lens: ahd F (d’) Beyond 2F

32. Index ol' /refractmn})t' xee/ (LHR-GI1-19)

(@ 1.00" {133 @ 131 @) 136
33. The S];‘Eed of\hght | water: (GUJ-GII-19)
(a 3x10 ms \{/ [ 2.3x10%ms™
2% Dsms-_, (d) 1x10°ms™

34. The\rad,ms of curvature of a converging
mirror. is 20 cm. Its focal length will
be cm, (GUJ-GI-19)
(@10  ()-10 () |

() 20

N

Geometrical Optics
35. The speed of light i 1n air is approximately
equal to ms™' ((‘UJ GI-19)
(a) 3x10° ®3
Baxe? (d)3x10

36. Whlch type of Image is forimed in concave
Mirror: @-Gll 19)
(a) Real (b)\ Virtual
. Real and Vlrtua/l\(d None of these

37. An object is placed at.a distance 30 cm
from a conca¥e lens: lts L\mngc forms at 10
cm from lens. The magml'cauon of lens.

y (MTN-GI-19)

H3m3 o 10 @ 15

38. nghl rays are reﬂrcted in a plane mirror,
cauﬁng us to sée image: (FBD-GII-19)

(a _“Lm'ger— g (b) Smaller
| (d) Erect
39. Oplu:al fibers work on the principle of:
\/ (FBD-GII-19)
/,(a) Reflection (b) Refraction
(c) Diffraction
A Total internal reflection
). The SI unit of power of lens is: (FBD-GI-19)
(a) Harts (b) Volt
Diopter (d) Decibel
41. Power of a lens is the reciprocal of:
(RWP-GII-19)

>

v

(a) Speed (b) Frequency
(c) Amplitude [ focallength

42, Number of lenses used in a slide projector
is: (SGD-GI1-19)
(a) 2 ()3 ©o0o [ 2

43, Speed of light in air: (DGK-GII-19)
(a) 2.0x10° m/s 3.0x10% m/s

(c) 2.3x10° m/s (d) 4.0x10% m/s
44. The refractive index of medium is:
(DGK-GI-19)
(b) v=cn

45, Index of refraction of water is: (SWL-GI-19)
(a) 1.31 (b) 1.00 133 (d) 152

(ayn=cv

c
n=7

v
@ec=q v
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SECTION 1I

SHORT QUESTIONS ANSWERS

[ PCTB NO SHORT QUESTIONS |

FROM PUNJAB BOARDS

014, 18, 186 18 & 19
1.  DifTerence between convex and concave
mirror. (LHR-GII-14, 17, GI-16)(GUJ-GI-18)
(MTN-GI-14, 18)(RWP-GI-16, GII-18)
(DGK-GII-14, 18)(RWP-GI-14)(SGD-GL11-15)
Ans. (I) Concave mirror: A spherical mirror
whose inner curved surface is reflecting is
called concave mirror. In concave mirror
the size of the image depends on the
position of the object. Both virtual and real
images can be formed by a concave mirror.

(ii) Convex Mirror: A spherical mirror
whose outer curved surface is reflecting 48
called convex mirror. In convex mirror/the
size of the image is always smaller th’n{hc
object. Only virual and erect imageJis~
formed by a convex mirror. -

Aperture ar opening o of .
= rurvature V-

(o) Comes ror
Fig. Types of spherical mirrors ) N 4

£
2.  Define refractive f\ndcx.’“’haliiiils unit?
(LHR-GI-14;GI1-19)(BWP-GI.19)
4 . \‘ 4 .

Ans. Refractive Inﬁex: The refractive index ‘n’
of a medium is the ratio of the speed of
light 'c'/jg\aii“l Ahe speed ‘v’ of light in
the medium: 3, 4

Speed of light in air
peed of light in medium

Ref.r'ac{h'e dex =
r/
o, 1Y
3 Detjpg’rErr'action of light? (LHR-GII-14)
Ans. Theprocess of bending of light as if passes
from gir into glass and vice versa is called
refraction of light.

Ans.

What is difference between critical angle
and total internal reflection?
‘XLHR-GI'[-lS)(GUJ-(’iIImR\W;\GI-Iﬁ)
(BWP-GI-14, GIl-@S{;D-Gl-lﬁ.ls}
(DGK-GI,II-lS'J(S\’VL-Gﬂ-M, G{J]-ISJ
Critical angle: Whe\n a ra’y‘_'./o} light
travelling in denser r}l\tdium_cmf:rs into a
rarer medium, ‘nt:beg\zdra\vay" from the
normal. If the_angle!of incidence ‘i’
increases, (He ﬂngiE‘ol'\"l’éfraclinn ‘' also
increases. [For a peirticular value of the
angle nl'\“_incidsncel ,} that causes the
refracted raylin the.rfarer medium to bend
lhroué'rlvl)ﬂ“'-jék'called critical angle.
Total interﬁa\l‘reﬂection: When the angle
0\\incidence)i,w‘bccomes larger than the
critical_angle. no refraction occurs. The

/ ‘egg'r@lighl'is reflected back into the denser

. . .« . .
edium. This is known as total internal

\\:t réﬂecﬁ('m of light.

= \\‘\/ — T

Ans.

[}
- N NI
i
Ak ) 1 Refracted ray
Glas
Incident £ Incident £}
ny ray 1
H
) i<e (h) i=c

What is prism? (LHR-GII-15}(GUJ-GI-17)

Prism is a transparent object (made of

optical glass) with at least two polished

plane faces inclined towards each other

from which light is refracted.

Define power of lens. write its unit.

(LHR-GI-16, 19)(GUJ-GI-15)(SWD-GII-18)

(MTN-GII-19)(SGD-GII-19)(DGK-GI-19)

Power of a lens is defined as the reciprocal

of its focal length in metres.

formula: Power of a lens is defined. Power

1

of alens =1/focal length (metre) P =T

Unit: The SI unit of power of a lens is

“Diopter” denoted by a symbol D.

Define optical centre of lens.

(LHR-GII-14)

A point on the principal axis at the centre
of lens is called optical centre.
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f 11. Define resolving power of an

Principal focus instrument? (LHR-GII-18)

Parafiel Ans. The resolving power of andfiStfument is its
light rays ability of distinguish be ‘een woelosely

Opital centré | © F placed objects or poi
12.  Write two uses of np%:lcal l'hre.
Light rays after ﬂJ‘HR GI-18)
refraction coverge . .
Principal axis atF Ans. 1. Ttis used in teleco ication.
Fig. Convex lens 2. We can listen lfsund_f phone cells
8.  State Laws of refraction. without anydhslurﬁan

13. Define op! eal Fbm‘? \GUJ.Glmﬁ,m
(BWP-GI-16)(FBD-GI-15)

OR  Write two Laws of refractions of light,
Ans. It is a hair, Lze thread made up of glass or

(LHR-GI-17)(GUJ-GII-16, GI-18)(BWP-GI-18)

(FBD-GI-17)(RWP-GI-15, GII-17) \u i
(SGD-GII-17, 19)(DGK-GI1I-19) . %Il;lstnc thro ﬁﬁc& 1ghl can be llrl'a;eled
Ans.(i) The incident ray, the refracted ray, and ® ATIICE i of fibre optic is called core
the normal at the point of incidence all .. 1l carries . .
lie in the same plane. (i) T 1 outer part/is concentric shell is called
ii) The ratio of the sine of the angle of ClaGge,
@) e Tatio _‘.). the sine 0 the angle of l.lf:\jleﬁné"fallowing terms for lens.
incidence ‘i’ to the sine of the angle of y ) . - - P
s ek v ‘Pl'inc:lplc axis (i) Optical centre
refraction ‘r’ is always equal to a (GUI-GI-14)
constant i.e., sin i/ sin r = constant = n. Ans. i Q« Optical centre: A point on the principal
9. Define Cystoscope and Gastroscope axls‘m the centre of lens is called optical
(LHR- ('Id] centre.
Ans. Gastroscope: The gastro scope is use; o b (ii) Principle axis: Each of the two
examina the stomach internally. surfaces of a spherical lens is a section of a
Cystoscope: Cystoscope is used - / sphere. the line passing through the two

examine the bladder. “Q centres of curvatures of the lens is called
10. Define critical angle. <\ principal axis.
(LHR-GII-17, GI-18)(GUJ-GII- l7](m 1-17) l%
@ 9 Principal focus
(FBD-GII-17)(RWP-GI-17,"18)
Ans. Critical angle: thu(a:{ay:_(lg\hghl v

travelling in der!ser mediumYenters info a ital cente | © ¥

rarer medium, it ds away i’mm the ] Lo h
normal. If the angle/ f |nc1dence i i ] “fmfii’::,‘:m,
increases, the anglelof’ Tefraction ‘r° also incipal axis atF
increases. Fur a pmncula.r/(mlue of the Fig. Convex lens

15. What is difference between real and

virtual images?
(BWP-GI-19)(GUJ-GI-16)(MTN-GI-17)

Ans. Virtual image:

(i) A virtual image is an image found. When
the outgoing rays from a point an object
always diverge.

(ii) The image appears to be located at the
point of apparent divergence. Because the
rays never really converge a virtual image
cannot be projected on to be screen.

fig.12.9 C'"“]'"'m for total (i) Your image in a mirror is example of
internal reflection virtual image
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Example:

Real image:

A real image is an image which is located

in the plane of convergence from a given

object.

If a screen is placed in the place of a real

image the image will general become

invisible on the screen real image.

Include the image seen on a cinema screen.

The image produced on an eye ball retina etc.

Describe the image formation in convex

lens with the help of three basic rays

when the object is at 2F.
(GUJ-GI-14)(MTN-GI1-16)(BWP-GI-15)

()
(i)

(iii)

16.

Object at 2F

S

2F

image

The image is at 2F real inverted the sa.t__{c’
size as the object.

17.
it?

. The SI unit of power of a lens i
denoted by a symbol D. If f is
metres so that 1D = Im™. 'I'hus
is the power of a lens. Whnse.,foc;ﬁ ien gth
is 1 metre. \

"Dmplr
ssed in

18. What is meant /ﬁ'/ total nternal
reflection? (Gm Gu«fs;mwr' GII-18)
D GII-19)

Ans

. Total internal mfle‘mnn W] ien Ihe angle
of incidenc becomes\l er than the
critical an E no. tcfmcunn occurs. The

entire light is ected héck into the denser
medium This 1s3kn as total internal

mﬂectfn':';n ‘flighl. 4

What is the unit of power of lens? e/
(GUJ-GL-18)

4

19. Write the two uses of lenses.
(GUJ-GII-18)
Ans. Lenses are used in many opfical’ devices:
(i) In compound mlcroscope/
used to investigate the st

object. \
A magnifying glass or, simple rmcruscope

i WO produce
Esmall object.

is a convex lens
What is meﬁt—‘i;?‘h:re
(MTN-GII-16,18)

magnifying ima gcé
tight? (7 \'Qj
ce reflected rays of light into

Ans. Rough su {
s type of reflection is

re nf gmnl[

(i)

20. lar reflection of

dlfferenl d-r&uons
call “reflection.
; lanaﬁun‘anst of objects in every day
1ds ar:ﬂr@!smoo:h on the microscopic
level)Th ugh surfaces of these object
“reflect the rays of light in many directions
uch‘t?“lype of reflections is called irregular
f{cﬂccﬂon
e pole and radius of curvature of a
f mirror. (MTN-GI-16)
ns. Pole: It is the midpoint of the curved
surface of spherical mirror. It is also called
vertex.

21.

Radius of Curvature: It is the radius of

the sphere of which spherical mirror is a

part.

‘What is spherical mirror?
(MTN-GII-16)(DGK-GII-16)

Ans. A mirror whose polished, reflecting

surface is apart of a hollow sphere of glass

or plastic is called a spherical mirror.

Differentiate between core and cladding

of a optional firbre. (MTN-GI-16)

Ans. Core:

(i)  The innter part of the fibre optics is called

core that carries the light.

(i) The core is made from glass or plastic of

relatively high index of refraction.

Cladding:

An outer concentric shell of a fiber is

called cladding.

(ii) The cladding is made of glass or plastic,

but of relatively low refractive index.

22,

23.

(@
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e i X Light roys aft
24, Define power of lens. write its unit. Principal focus ‘ﬂﬁ:ﬁm er

Diverge f
(GUJ-GI-19)(MTN-GII-14,17, GI-18) T e o
Ans. Power of a lens is defined as the reciprocal Paralld i //
of its focal length in metres. Tight rays 3‘\’&' W
g

formula: Power of a lens is defined. Power —] Ui
Principal axis

1
of a lens =1/focal length (metre) P = T Fie &ﬂw

28. Define centre of cuha‘urn with diagram
(BWP-GII-14)

. . . Ans. A spherical’ mirror is)a part of a sphere.
25, 1_)"“" ray diagram for image formation The centr: of this qthe is called centre of
in convex lens when object is beyond 2F. curvamre.

(MTN-GI-17) nln:\_ m .
Ans. Image formation in Convex Lens: ( /c_-:::..r ';_.\.mur:\\
Object beyond 2F wis { © ;*_,-; e A0y

Unit: The SI unit of power of a lens is
“Diopter” denoted by a symbol D.

\
|
I
_/ H s
object F 2F y ——— —
N imagg /} )’“"“;;_‘;;:::..,w...m i
‘@ 29.Defisie radius of curvature.
\’/ (BWP-GI-16)
26. Define principle axis?  (MTN-GII-18) 5. Radius of Curvature: It is the radius of
kd the sphere of which spherical mirror is a
Ans. It is the line joining centre of curvatu m\r:d//
part.
pole of the spherical mirror.

., € Ji! . Why the position of fish inside the water
27. Define principal axis and principle / seems to be at less depth than that of its

focus. (BWP-GI-1G18, GII-18) actual position? (BWP-GII-15)
Ans. (i) Principle axis: Each Of\\ﬁ‘ EWo Ans. Due to refraction of light the position of

surfaces of a sphenc’ll lens..ls a sectian of fish inside the water seems to be at less

sphere. the line passmg (@'\ gl Lh\g\two depth than that its actual position.

centres of curvatures 4f the Tens ls called 31. Define refraction of light? (BWP-GI-15)

principal axis. / Ans. The process of bending of light as if passes

from air into glass and vice versa is called
refraction of light.

r:m{ 32. Define lens, write names of its two types.
light rays (BWP-GI-14)(FBD-GI-15)
’\‘Oauftl'nlrc, A | F Ans. A lens is any transparent malterial having
_/\_\ Y4 {ieht rays anes two surfaces, of whlc!‘n m_ least one is
v /‘——I g refraction coverge curved. Lenses refract light in such a way
b i - | y atF that an image of the object is formed.
Fig. Convex lens Type of lenses:
4 :
pﬂl ucus, F: The light rays (i) Concave lens (ii) Convex lens
velmg'pamlle] to the principal axis of a 33. Write the formula of magnification of
ccm\v lens after refraction meet at a point spherical mirror. (BWP-GII-14)
on hé.pnnctpal axis, called principal focus n
or focal point F as in fig Ans. m =;ﬁ
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34. Write down the refractive index of ice 40. Define principal focus and focal length.
and water? (BWP-GI-17) (FBD-GII-17)
Ans. The refractive index™ of ice'™ = 1.31, Ans. Principal Focus, F: p/'l'plight rays
refractive index™ of water = 1.33 traveling parallel to the rmc:paﬁ’@s‘ of a
35. What is pole and show it in diagram? convex lens after refractioh-miect at a point
(FBD-GI-14) on the principal axis, called pnnc:pdi’focus
Ans. Pole: It is the midpoint of the curved or focal point F. cho\e, convex Iens is also
surface of spherical mirror. It is also called called converging lens\ ‘mmmy
vertex. Focal Length, E\Th!s is the distance
AT S et between 1he Toptical “center and the
/(HM principal ia‘cus (Fm\)
eurvagre,
Principal axis {\ 5 ‘/L! Principl axis| Prini e;pal 1.;. - ngrtlfrr:z’l: ua:ter
> R — B e
(a1 Cancave mirror () Convex mirme Parallel { . '
Fig. Types of s pherical mirrors light m»‘:‘\ \0
36. What is spherical mirror? (FBD-GII-15) N 1 2Optical centre
Ans. A mirror whose polished, reflecting -~
surface is apart of a hollow sphere of glass Prmdl!alum
. (]))r]:_lastic i;.calle;] a sphrt:rical mirror. \ Fig, Concave lens
. efine radius of curvature.
(FBD-GI1.14)(SGD-GII-16) 41‘\I‘111d the focal length of convex lens if its
Ans. Radius of Curvature: It is the radius of poweris5D.  (FBD-GI-17)(RWP-GII-19)
the sphere of which spherical mirror iS_,:l T 1
part. / / ns‘p—r
38, Define refraction? Explain with diagramis, £/ / 1
(FBD-GII- 15\)\§ v f= P
Ans. This bending of light as it passés:from one = 1
transparent medium into anolhﬁms called f= 5 =2m
refraction. 42, Define mirror formula? (RWP-GII-16)
N|Nurmn]
Incident ray l’mmm n-m:cted ray OR What is mirror formula? (RWP-GII-19)
! { / OR Write its mathematical formula.
Angle of .' /, Ans. Mirror formula is the relationship between
incidence i A"‘ / object distance p, image distance q from
i / the mirror and focal length f of the mirror.
Thus we can write mirror formula as:
11,1
ner f r7g
ray E This equation is true both concave and
ﬁg‘ Refraction mighl by a glass block convex mirror.
3. How thickpesy of lens effects its focal | 43, How light travels with the use of total
length? (FBD-GI-16) internal reflection in optic fibre.
Ans. (I\A/ICIIS with a long focal length is thin, (RWP-GI-14)(SWL-GI-17)
ts,surface are not very strongly curved. Ans. In optic fibre light entering form one end
(ii) A\éns with short focal length is fatter, of the core strikes the core cladding
its surface are more strongly curved. boundary at an angle of incidence greater
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than critical angle and is reflected back
into the core. In this way light travels
many kilometres with small loss of energy.
44. What is meant by resolving power.
OR Define resolving power.
(GUJ-GII-19)(SGD-GI-15)(SWL-GII-14, GI-17)
(RWP-GI-14, GII-19)(DGK-GI-14, 16, GII-19)
Ans. The resolving power of an instrument is its
ability of distinguish between two closely
placed objects or point sources.
Define terms resolving and magnifying
power. (MTN-GI-19)(RWP-GI-14)
Ans. Resolving power:
The resolving power of an instrument is its
ability of distinguish between two closely
placed objects or paint sources.
Magnifying power: The magnifying
power is defined as “the ratio of the angle
subtended by the image as seen through
the optical device to that subtended by the
object at the unaided eye™.

45,

46. What is meant by light pipe?

(RWP-GI-17)(DGK-GII-17)(SGD- crg
(SWL- (‘11-14%
Ans. Light pipe is a bundle of thousands of\
optical fibres bounded together. They are
used to illuminate the macccsﬁblc plnccs
by the doctors or engineers. For: example.
doctors view inside the human bady. They
can also be used to transmllmagcs from
one place to ancther. <
47. Define Concave and Convex mii'rur.
OR What is dilference between, Convex
mirror. (RWP- Gl[-lTJ(DGK-(‘H 14, 18)
(D(‘K ('ll-lyi(k“r'P Gl1-19)
Ans. (i) Concave mlrmr‘ A spherical mirror
whase i inn curved surfan:e is reflecting is
called concave mu'ror £1n concave mirror
the sife \of the - lmage depends on the
posxﬁon of, the object. Both virtual and real
images can be fofmed by a concave mirror.
(u) Convex Mirrur. A spherical mirror
hﬂsc‘-‘fercurved surface is re[‘leclmg is
cailcd convex mirror. In convex mirror the
sizeof the i image is always smaller than the
0bjccl.>0nly virtual and erect image is
formed by a convex mirror.

S

4

/

48.
Ans. Critical angle:

49,

Ans.

J’ 1

< Ans.

51.

Ans.

52,

Ans.

Define Critical angle. (RWP-GII-18)
When a _ray of light
travelling in denser mediuft enters into a
rarer medium, it bends’aw, ’frqn\m the
normal. If the angle ‘o{ g cnden&e W
increases, the angle refmclmn,r also
increases. For a pamcular valte of the
angle of mmdence -d:at—-causes the
refracted ray in the' mrer medium to bend
through 90° isrcalled cnttcnl angle.

An oluect.’fs front of convex at distance
of 14cm. fIhe image is 5.8cm behind the
mirror, find force lmgt]:. (SGD-GII-14)
P= ldom, T

a3 =’—5 8cm

fr /7 Mirror focal length.

Find
Mirrorformula:
1\,1 1

) q
,14 |
f =0.1010 =0.1010
/7 So, focal length is 10cm
‘What is meant by concave lens?
(SGD-GI-14)
Concave mirror: A spherical mirror
whose inner curved surface is reflecting is
called concave mirror. In concave mirror
the size of the image depends on the
position of the object. Both virtual and real
images can be formed by a concave mirror.
Define power of lens. Write its unit.
(SGD-GI-16)
Power of a lens is defined as the reciprocal
of its focal length in metres.
formula: Power of a lens is defined. Power

=L
14

1

*58
=0.0714-0.1724

—n— | —

N

of a lens =1/focal length (metre) P =

Unit: The SI unit of power of a lens is
“Diopter” denoted by a symbol D.

Define terms resolving and magnifying
power. (SGD-GII-15)
Magnifying power: The magnifying
power is the ratio of angular size with lens
‘Q’ and angular size with out lens *Q".

M=eq%=l+%

FB | TALEEM CLUB | 0340- 6042418



Al-Sana Solved Past Papers (Physics 10) 34 Geometrical Optics
Resolving power: 58. Define Radius of Curvature.
The resolving power of an instrument is its (DGK-GII-17)
ability of distinguish between two closely Ans. Radius of Curvature: I”ls"-me radius of
placed objects or point sources. the sphere of which sprtic/\}nﬁ'ﬁir is a

53. Write conditions of total internal part. :
reflection. (DGK-GII-14) 59.  Write two uses of optical fibre.

Ans. There are two conditions for total internal ) 3K-G1-18)
reflection. Ans. 1. Itis used in telecommunieation.

(i) Angle of incidence is greater than critical 2. We can hSlEH\tmd of phone cells
angleie., i>C i

(ii) Ray of light enters from denser to rare 60. What is mea“t "l' fncal length of
medium. : EA (DGK-GII-18)

54. What is meant by principle focus of a Ans. It is dist ce betw the optical centre
convex and concave lenses? ﬂﬂzhﬂ’ﬁﬂc AIfoeus.

(DGK-GII-14)(SWL-GI-15) 61. Défine OFf:Ienl Fibres. (SWL-GI-17)

Ans. (i) The light rays travelling parrallel to the
parrallel to the principle axis of a convex
lens after refraction meet at a point on the
principal axis called principal focus or
focal point F. Hence, convex lens is also
called converging lens.

(ii) For a concave lens, the parallel rays
appear to come from a point behind
lens called principal focus F. Hefce
concave lens is also called diverging

wem ol
Write down twao uses of lenses? \(
(DGK-GII-15)(SWL-GI-19)
Ans. Lenses are used in many opncal‘acvlces:
(i) In compound microscope two lenses. are
used to investigate the structure 0 small

object.
A magnifying glass 0bsam\m1croscope

55.

(ii)

is a convex lens wluéh is used “tajproduce
magnifying lmage;éf sm; obJe,cl
56, Define convex mirror.(’ I)GK GI.17)

Ans. Convex errnr A sphencal mm-or whose
outer curve /surfncé”'ls re}lectmg is called
convex mi o In Cﬂnvex"ihlrmr the size of

the 1rnage 15 alway /smaller than the

object, Only ;ﬁ \/and erect image is
fo by\a convex, mirror.

What is meant) by principal focus or

focal poim (DGK-GI-17)
:Eacus, F: The light rays traveling

ﬁ lld’\‘lhe principal axis of a convex
len ﬁler refraction meet at a point on the
principal axis, called principal focus or

5.

AnsSF

focal point F.

Ans. Iifi |s a hair size thread made up of glass or
pl cwgi: which light can be traveled.
hr: innerpart of fibre optic is called core

haticarries light.
he outer part is concentric shell caused
‘cladxﬁng
Enlist at least four type of Lenses.
(BWP-GII-19)

4

” Ans. (i)
(i)
(i)
@iv)
)
(vi)
State Lens formula in wards.
(BWP-GII-19)
Ans. The relation between the object and image
distance from the lense in term of the focal
length of the lens is called lens formula:
1 _1.1
f~p'q
What is the difference between
converging lens and diverging lens?
(FBD-GII-19)
Converging lens: The lens which causes
incident parallel rays to converge at a
point is known as convex or converging
lens.
Diverging lens: The lens which causes the
parallel rays of light to diverge from a
point. This is called concave or diverging
lens.

Double convex
Plano convex
Concavo convex
Double concave
Plano concave
Convexo concave

63,

Ans.
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65. What is Bronchoscope? (FBD-GII-19) 67. What is difference between centre of
Ans. Bronchoscope is an instrument which use curvature and Radius of curvature?
to examine the threat. -dSGP-GI-N)
66. An object and its image in a concave Ans. Aspherical mirror is a p g@The
mirror are of the same height, yet centre of this sphcrt{:ﬁls fled :;fl: e
inverted, when the object is 20 em from cuhr;lell:urehandﬂltlle ragns Ofa:-tr&» ere of
the mirror. What is the focal length of WHICH Spherica Irer ’Sap__,
the mirror? (DGK-GI-19) 68. Th[E ]pnwer fof\lal\conmx—lens is 5D,
te its SGD-GI-19
Ans. Objected its image having some height = calculate 1= S8 engﬂ: ( )

hy=hg

Object distance of object from concave
mirror p =20 cm

Focal length of mirror=f=?

we know

1 1 .

T=g+py —O

The height of image is same as that of
object so.

by _

o™ 1

11,1
f7p'q
putting the val_l(?s

f=10cm

FB | TALEEM CLUB | 0340- 6042418

A 1
Ans. Power of dconvex p\= m

1
= focal length

focal length = l

= 2cm

mlﬂereutm!e between Angle of incident
4 /and | Angle of Reflection.  (MTN-GI-19)

Ans.\The ngle between incident ray AO and
nounﬂl M, i.e. AON is called. The angle of

f incident represented by ‘i'. The angle

> between the angle between the normal and
the reflected ray OB, ie. Z NOB is called

" angle of reflection represented by r.

\// Incident ray NnrémlalN

Reflected ray
A B

N
Angle of
reflection

Angle of
incidence }

Plane mirror M

o
Point of incidence
Fig. Reflection of light

What is the Refractive index of ice and
water. (LHR-GII-19)

Ans. Refractive index of ice = 1.31n

70.

Refractive index of water = 1.33m

Differentiate between the pole and optical
cantre.
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11. Find the focal length of mirror that forms an
SECTION I image 5.66 cm behind a mirror of an object
f —

LONG i UESTIONS placed at 34.4 ¢cm in front of, lhemértr;:ml .
FROM PUNJAB BOARDS 12. Find the focal length of a r that forms
(2014, 15, 16, 17, 18 & 19) an image 5.66cm behind the mirrofof an
1. A convex lens of focal length 6cm is to be objecl placed at 34 4Em in front of the

used to form a virtual image. Three times the mirror. Is the mlrmrcnnmygwmmex’)
size of the object. Where must the lens be \-\\‘\ GUI(GI-18)
placed. RWP(CIL 14 :7HT;G:):'|'<(2::-6;) 13. A ray of light enters, &um air into glass, the

(GII-14, 17, 19), DGK(GI-17) °
angle of ingident is \30 If the refractive
2. What are optical fibers? Describe how total index of gllass is 1 152 thén find the :mglclof
internal reflection is used in light propagation refraction ‘1" @ y GUN(GII-18)
through optical fibers. 14. What Afibes? describe how total
LHR(GI-16, 15}, GUXGI-19), DGK(GII-16) at AreToplical<bres? describe how to

SGD(GII-16), FBD(GII-15) mlem:ll reflection is used in light propagation
3. The power of a convex lens is 5D. At what r.hrough OP“CQI\E'JWS (GUJ-GI-19)
5. An oh_]ecls and its image in a concave mirror

P

th

=)

~

oo

distance the object should be placed from the
lens so that its real and two time larger image
is formed? LHR(GI-16), RWP(GI-19)

. The power of a convex lens is 5D. At what

distance the object should be placed from
lens so that is real and two time large i image
is formed. LHR(GI- 16)

. An object and its image in a concave mu'ror

are of the same height, yet inverted when the
object is 20.0 cm from the mirror. What' IS\
the focal length of the mirror?

a concave mirror with focal length 16 cm
LHR((‘H-I?)

. An object 30 cm tall is locaiéd® 10:5, cm\fmm a

concave mirror with focal lenmh 16cm “Find the
location and height of lhe lmage LHR(GI -18)

. A concave lens has foéal length of 15cm At

what distance should the. ohject from the lens
be placed so that, ifforms an 1mage at 10cm

from the lens? Also find the rrmnmﬂcauon of
lens. {A‘ LHR(GII-18)

. A ray of lxghl ;ners 1rum air into the glass

qurface('l'h .mgle nf{:‘mdence is 30°. If the
refracty ndax GUJ(GII-14)

. A concave lens has/i{c?caI length of 15 cm. At

what distance shuuld the ob]ect from the lens
b,‘%ed ] lha! it forms an image at 10 cm
from,theflens?Also find the magnification of
the lené’ GUIGE17)

LHR(GI-17)
. An object 30 cm tall is located 10 Sycm from M

at the'samc height, yet inverted, when the

are,
/;bjed i8,20 cm from the mirror. What is the

5

\f()CJl Ienglh of the mirror.

MTN(GII-15)

lG\A convex mirror is used to reflect light from

an ub_;ccl placed 66 cm in front of the mirror.
‘The focal length of the mirror is 46 cm. Find

the location of image. MTN(GII-15)
175A ray of light enters from air into glass. The

~ angle of incidence

2

—

22,

is 30° If the refractive
index of glass is 1.52. Then find angle of
refraction r. MTN(GI-14, GI1-15)

. Explain the total internal reflection and also

wrile its conditions. MTN(GI-16)

. Find the value of critical angle for water

refractive angle = 90°). The refractive index
of the water is 1.33 and of that airis 1.
MTN(GI-16)

. The power of Convex Lens is 5D. At what

distance the object should be placed from
lens that its real and 2 times larger image is
formed? MTN(GLII-17)

. The power of a convex lens is SD. At what

distance the object should be placed from the
lens so that its real and two times larger
image is formed? MTN(GI-18)
An object and its image in a concave mirror
are of the same height, yet inverted, when the
object is 20cm from the mirror. What is the
focal length of the mirror. MTN(GII-18)

. A ray of light enters from air into the glass

surface. The angle of incidence is 30°. If the
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24,

25.

26.

27.

2

oo

29.

30.

3

—

32,

3

w

34,

35.

refractive index of glass is 1.52. Then find
angle of refraction r. BWP(GI-14)
An object 10.0cm in front of a convex mirror
forms an image 5.0cm behind the mirror.
‘What is the focal lengths of the mirror?
BWP(GII-16)
The power of a convex lens is 5D. At what
distance the object should be placed from
lens so that is real and two time large image
is formed. BWP(GII-15)
Explain image formation in convex lens with
help of four figures. BWP(GII-15)
A Concave Lens has focal length of 15cm.
At what distance should the object from the
lens be placed so that it forms an image at
10cm from the lens? Also find the
magnification of the lens. BWP(GII-17)

. An object 30cm tall is located 10.5cm from a

Concave Mirror with focal Length 16cm.
BWP(GI-18)
i) Where is Gold Leaf Electroscope?
An object 10.0 in front of a convex mirror
forms an image 5.0cm behind the mirror,
What is the Focal Length of the Mirror. £/
BWP(GIT-18)
An object 10cm in front of a convex f‘nirmr/
form an image 5cm behind the mirror, What,
is the focal length of the mirror? FBD((‘I -16)

. Describe how light is rcfrac(cd\thmugh

convex lens. FBD(GII-15), LHR((‘II-!B)
A ray of light enters from airsinlo gla'is The
angle of incidence is 30“‘1f the refzacuvc
index of glass is 1.52, then ﬁnd\nngle of
refraction. FBB(GI-17)

. A concave lens has fucal len"lh of 15 cm. At

what distance shofild the obJecl Arom the lens
be placed so lh.n{( it forms an lmage at 10 cm
from the lens" Also.ﬁnd the.magnification of
the lens. FBD(GII-17)
An DbJEC(/?]Cm hlgh"ls placed at a distance
of 20cm from a concﬂve lens of focal length
15¢m.“Calculate the’posmon and size of the
image. FBD(GI-18)
Th?ﬁwer-of .convex lens is 5D. At what
distance ghe GbJECt should be placed from the
lens\‘so/lhat its real and two times larger
image lsvl'ormed" FBD(GII-18)

36. What is meant by optical fibre? Write its
structure and two uses. RWP(GII-16)
Find value of critical anglé for water, if
refractive angle is 90°. Thé refracl/w‘e\mdex
of water is 1.33 and that f:nrls 1.
R\\‘P[Gll 16)
An objects and its 1mage in a concave mirror
are at the same height, yetifverted, when the
object is 20 cm from the mirror. What is the
focal length of'mfnﬁm\r% RWP(GII-16)
39. The power d/f'a convex lens is 5D. At what
distance the, ob_]ecl qhau‘ld be placed from
lens so that i .real .'u:ld fwo time large image
is fomg RWP(GII-15)
Whﬁ/is the difference between magnifying
po r and reml'ving power? Explain.
RWP(GII-15)
i A\convcx‘lcns of focal length 6em is to be
& used toform a virtual image three times of
\Lh'e size! of object. Where must he lens be
placcd'i’ RWP(GI-18)
42{,}\ ;an/vex mirror it sued to reflect light from
an object placed 66cm in front of the mirror.
The focal length of mirror is 46cm. Find the

37.

3

oo

40.

p ﬁucalion of image. RWP(GII-18)
< ‘/43. State the law of refraction of light. How can

they be verified using rectangular glass slab
and pins. SGD(GI-16)

44. A convex mirror is used to reflect light from
an object placed 66cm in front of the mirror.
The focal length of the mirror is f = —46cm.
Find the lacation of the image.

SGD(GI-16, G11-17)

. An object 10cm in front of convex mirror

form an image Scm behind the mirror. What

is the focal length of the mirror.  SGD(GI-15)

A convex lens of focal length 6 cm is to be

used to form a virtual image. Three times the

size of the object, where must the lens be
placed. SGI(GII-15)

Write a note on defects of vision. SGD(GI-15)

An object is placed at a distance of 20cm
from a concave lens of focal length 15cm.
Calculate the position of image. SGD(GI-17)

4

n

46.

47.
48.
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49.

50.

5

52.

5

=]

54.

55

56.

57

5

o0

59.

60.

6

62,

6!

7

What is meant by refraction of light describe
the passage of light through parallel sided
transparent material. DGK(GI-16)
An object 10cm in front of a convex mirror
forms an image Scm behind the mirror. What
will be its focal length. DGK(GI-16)

.Find the value of critical angle for water

refractive angle = 90° The refractive index
of the water is 1.33 and of that air is 1.
DGK(GII-17)
A concave lens has focal length of 15cm. At
what distances should the object from the
lens be placed so that it from an image at
10cm from the lens? Also find magnification
of the lens. DGK(GI-18)

. Define total internal reflection. Also write its

conditions. SWL(GI-16)

An object is placed 6cm in front of a concave
mirror that has 10cm focal length. Determine
the location of the image. SWL(GI-16)

. An object 10cm in front of convex rmrmr

forms an image 5.0 cm behind the mircdr.
‘What is the focal length of the mirror? /
SWL I-l?)
A convex lens of focal length 6cm is to be
used to form a virtual image three, umeg lhe
size of the object. Where must thc.lens be
placed? SWL(GII-17), Rwrc(‘n-ly)
What is meant by total inferial, reﬂecunn"
Explain it with dmm’am/, 2. DK (Gl-w)

. What is meant by/ReI'r'lcuon ofy light?

Explain the laws ol'r\e\ﬁ'ﬂclmﬁ DGK- ((‘ll 19)
What is Total LnlcmaI Reflection? Explain
with Ray diagrarfi, \::/(MTN -GII-19)
Define Refraction @f Light. Also explain
Refraction ,of ‘Light by afGlass Block with
diagram. £ Y (BWP-GI-19)

\
.Exp]mu refracuon of‘hghl through a glass

slab with the help ol dngram (SGD-GII-19)

State the cndmonc for total internal
Cctitnay. (SWL-GI-19)

. Deﬁ\ne);éfm‘gﬁ;]n of light and write its laws.

(SWL-GI1I-19)

TION IV

SOLVED NUMERICALS,

Examples 12.1: A cunvex mirroréisTused to
reflect light from an object placed 66em in front
of the mirror. The focal\lcnglh “of the mirror is
46cm. Find the location of the image.
== (MTN-GI-IS)(RWP GI-16)
Solution: Given that, p= 66cm and f =—46cm
Using mirror formula,
Ny

Thé‘ncnnnvc sign indicates that the image is
béhind the mirror and, therefore, is a virtual
1mage
Examples 12.2: An object is placed 6cm in front
_/of a concave mirror that has focal length 10cm.
< Determine the location of the image.
(GUJ-GI-15)(DGK-GI-15)(BWP-GI-16)
(FBD-GII-15)(SWL-GII-16)
Solution: Given that, p = 6cm and [ = 10cm
Using the mirror formula,

111

q [ p
11 |
q~ 10cm ™ 6cm
1__ 1

q-  15cm
gq=-15cm

The negative sign indicates that the image is
virtual i.e., behind the mirror.
Examples 13.3: A ray of light enters from air
into glass. The angle of incidence is 30°, If the
refractive index of glass is 1.52, then find the
angle of refraction ‘r’

(FBD-GI-15)(MTN-GII-15)
Solution: Given that, i = 30°, n = 1.52
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Using Snell's law, z;%: n
1.52 sinr = sing 30°
sin r = sin 30°/1.52
sinr=0.33
r=sin"' (0.33)
r=193°

Hence, angle of refraction is 19.3°.

or

Examples 12.4: Find the value of critical angle
for water (refracted angle = 90°). The refractive
index of water is 1.33 and that of air is 1.
(LHR-GII-15)(SWL-GI-15)(BWP-GI-15)
(FBD-GII-16)(RWP-GII-16)
Solution: When light enters in air from water,
Snell's law becomes

sinr _
sin i
or nsini=sinr
nsin i=sin 90°
nsini=1
But n=133
Therefore,
sini=(1/1.33) >
or i=sin™ (0,752) = 4858° ®
Critical angle C = 4-884:7.<\%$\o
Therefore, critical angle pf?wnter is 48:8°.

Examples 12.5: A pers 5/ 1.74m tall @ standing
2.5 m in front of a gamera)The camera uses a
convex lens whose{:lft;ca.l legél\ig’r(].USm. Find
the image distancef(the i anc%between the lens
and the film) un(f‘dﬁ!.erﬁiine Hether the image is
real or vinuan\ \\}2/ (RWP-GI-15)
Solution: é/ﬁ‘n'd image\,

To fin listance g, we use the
thin lens equatio _‘With[{‘: 25m and f=0.05m.

1
q
q=005m
Since the image distance is positife,

image is formed on the filmat the focal point of
the lens. ' cyl

=196m™

or

Examples 12.6: A cm‘ﬁ{ve\ lens-has™ ocal length
of 15cm. At what distam:e\épould the object
from the lens be m\@\a&l&[ﬂms an image
at 10cm frol ,&ihc lens? Also find the
magnification of the lens. ) (LHR-GII-18)
Solution: A cun\C‘a lens always forms a virtual,
erect imaggon'the, same side of the object. Given

that, g l-‘-’ 10cm f= 15cm, p=?
1 1 1
Using thelens fonq})ln: = E+

N— £ 9
) 1_ 11
p~Ta"T
1 1
=~ "10em * “15em
1 3em-2cm
p= 30 cm
1__1
p ~ 30cm
p=30cm

Thus, the object distance is 30 cm, on the left

side from the concave lens.
q_1l0cm _
p 30cm

[ —

Magnification of the lens is m =

(Ignore negative sign)
The image is reduced to one-third in size than the
object.

PCTB NUMERICAL PROBLEMS

12.1: An object 10.0 cm in front of a convex
mirror forms an image 5.0 cm behind
the mirror. What is the focal length of
the mirror?

(SGD-GI-15)(DGK-GII-15)(MTN-GII-16)
(SGD-GI-16)(DGK-GLII- 16)(BWP-GII-16)
Ans. Distance of image from convex mirror
=q=>5cm.
Distance of object from convex mirror
=p=10cm
Focal length of the mirror =f=7?
we know
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1 _ 1 | . hy = height of image
fq P —0 ho = height of object
Image distance from mirror is as negative. Reﬂmmgn: the formulae
Reason =3 xh
Focal length of convex mirror is negative
putting the value in eq (i) P““";g l;: value
%=_é+% hy=Tg5 x30
1 h, 29x3
T=-02+01
1 12.3: Al:l ub_]e tand its im age in a concave
==_0.1 of the! /same height, yet
f eddbject is 20 ecm from
=-10cm is the focal length of

- ve shows that the focus point is virtual.

An object 30 cm tall is located 10.5 cm

from a concave mirror with focal length

16 cm. (a) Where is the image located?

(b) Hw high is it?

Focal length of convex mirror = f = 16cm

Distance of object from convex mirror
=p=105

Height of the object = hg = 30cm

Where is the image located =q = ?

Height of image hy =?

Where is the image located = q &)

12.2:

(i)
(i)
(i)

we know

1 1 1

1733
Rearrange the formula’
1 11

q f p

putting the vy

(ii)

N (LHR-GI-17)
image having some height =

Sditance of object from concave
=20cm

(@
The height of image is same as that of

object so.
h

==1

ho
. hy .
putting } in equation

1=4
P

)

P=q

q=20cm

For focal length of the mirror
111

T=ptq

putting the values

=20 *20

L L L e Y
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12.4: Find the focal length of a mirror that putting the value
forms an image 5.66 cm behind the 1 1 1
mirror of an object placed at 34.4 cm in pP-T133 T(C1LS)
front of the mirror. Is the mirror 1
concave or convex? (SWL-GI-16) ; =-0.074 + 0.087
Ans. Distance of the object from mirror = p = )
34.4cm - =0.013 i
distance of the image from the mirror=q= P 1 > p———
—5.66cm—v sigma shows that the image P=0013 W
behind the mirror 7'7 m
) cm
Facal length of the mirror =? 12,7: ]I:'\Inhcela Lms a concav ‘mlrrnr when doing
we know
11 l
T q P _ M

q and f are both negative reason.

Because the image is formed behind the
mirror so

q=-5.66cm
p=+344cm
putting the value in eq (i)

r_ 1 U
f=7566 T34
%=-0 177 +0.029
1
; =-0.148
1

o148 =f

f=-6.77cm /}Q

12,5: An image of a slatue appears “tozbe 11.5

cm behind conyéx mirror WIth focal
length 13.5 cm. ?ind the dlshnce from
the statue to the [I]J]'I'l]l'\

13.5em
Distance of" nmﬂ{ of concuve mirror = q =
-1 lScmflv slgma slmws that image is
formul behmd the rmn'or

Dménce fmm thediirror=p =17

we know

e’ \/
N T
rearrange the formula

1 1)1
L. JE}
pq f

her nmkzup. The mirgor has a radius of the
curvature nf-38- /(a) What is the focal
lengﬂl of lh‘emlrror" (b) Nabeela is located
50 /cm from the mirror. Where will her
nﬁuge appear" (c) Will the image be
upright or inyerted?

Sol:“'Rudms ofér(mlure R =38cm

Dmance of Nabeela from Lhe mirrer = 50cm

(1) /f-'ocnl\ ength of mirror =

(ii),

(i)

(iii)

~10Cﬂunn ofimage=q=
Imm:c is upright or mvencd =7

(i) Focal length of mirror
we know

putting the value
38

=2
f=19%m Ans.
q="?

8= -
_-— =
T -

putting the value

oL _ 1

19 750
=0.05263-0.02

&= 8= o=

=0.03263

q =30.64cm
The image is inverted.
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12.8: An object 4 cm high is placed at a distance (i) Position of image.
of 12 cm from a convex lens of focal length we know
8 cm. Calculate the position and size of the 1 1
image. Also state the nature of the image. T =E
Ans. Height of object =hg = Icm hs
Distance of object from convex lens = p = 12cm M=—
(i) Position and size of image =
q =7 position of image
h =7 D, I\ =11
(ii) Nature of image R =E‘+
(i) Position of image .
we know putting lh&j(v/aluc
1 :l +£ ‘E &M is negative)
i
1 11 0.666720.05
qQ f p
putting the value =-0.1166
1 1 1 m}
q 8712 8.57c
1 ‘image
a= 0.125 - 0.083 q
1 P
i 0.042= q
q=24cm Ans. P
size of image = ? rearrange the formula
_hi_g = Txhg
ha " p p
q putting the value
hi=" x4
P by _i x 10
putting the value
24 hi= 4.28¢:m
hi=75 x4 (ii)) Nature of image
hi=2x4 Image is virtual, erect and diminished.
hl em A& 12.10: A convex lens of focal length 6 cm is to be used

(ii) Nature of image ‘/0
The image is real inyerted, [&:al length
and distance of image" am pcsmve
12.9: An object 10 ¢m lngh is\lauﬁ at a distance
of 20 cm I'rm/n a caricave lens of focal length
15 cm, Caltulate the puslflnn and size of the
image. Alsu, s\i;:lte the ture of the image.
LHR GI- 15J[SW[. G11-15)(SGD-GII-16)
(GU.I GL11-16)(FBD-GI-16)
Ans. Helght of object /hn = 10cm
istance of‘objcct from concave lens
\‘\‘\ =p=20cm
Fbcgl‘l‘l’e'nglh“uf concave lens == 15cm
position of image =q="7?
Size afjimage = h;=?
State the nature of image =

to form a virtual image three times the size of
the object. Where must the lens be placed?
(SGD-GII-15)(LHR-GII-16)(MTN-GI-16)

Ans. f=6cm

M=3
p=?
_9._9_ _
M= P 3 P q =3p
we know
11,1
f=pTq
putting the value
11 1 _2
6 "p 3q 3p
2
=3 X 6=4m
p_4cm
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SECTION 1

MULTIPLE CHOICE QUESTIONS
CHAPTER ........cvevvvieneeee 13

ELECTROSTATICS vil.

Electrostatics

vi. The Coulomb’s law is valid for the charges
which are

(a) moving and pint clmrgif

(b) moving and non-point

(9] stationary and point chargﬂ)o

(d) stationary and large Size char

A positive and a n gative charge are

initially 4 cm apaﬂ.\“’hm “they are moved
closer together so that\l‘hey are now only 1

*

Choose the correct answer from the
following choices:
A positive electric charge

cm apart, thed ﬁr?e'belween pthem is
(a) 4 times %ﬂlﬂller lhan before
(b) 4 times lLrgcr than hefm'c

(a) attracts other positive charge
repels other positive charge
(c) attracts a neutral charge
(d)repels a neutral charge
ii. An object gains excess negative charge after

O
(c) 8 times Iarger lhan before
véﬁ’ﬁ s la:ger than before
viii. Five joules ol‘ nrk is needed to shift 10 C
of c irge l'rom one place to another. The
otenﬂal dll'fel"ence between the places is

being rubbed against another object, which is: 0.5 v (b)2V
(a) neutral negatively charged (c) 5 v @iov
(c) positively charged (d) either a, bor c I;:\‘Two 1l charged spheres are separated

i. Two unchnrged Dbjeci_g A and B are by Z/ﬁam. Which of the follnwing would

rubbed against each other. When abject B roduce the greatest attractive force?

is placed near a negatively charged oh) > (b) -1q and -4q

C, the two objects repel each other. \(Vlm:h / M+2q and -2q

of the following statements is true about’”

object A?

(a) remains uncharged

(b) becomes positively charged

becomes negatively charged Q.
. (d) unpredictable %
iv. When you rub a plast]e. rud~agamst “your

hair several times and put it “néar some

bits of paper, the/piecesfof papers are 1. Capacitance is defined as:
attracted towards hat Zdoes this (LHR.GI-14, GLI1-15, GII- 18, 19)(GUJ-GII-14,17)

observation indiéite? Q. (MIN-GIL-15, GL-16)(SGD-GII-14, GI-17)
4 v, (FBD-GI-14, 15, 18, GII-16)(RWP-GII-16, 17)

m the rod and J papef’".lre oppositely charge (SWL-GII-14, 17)

(b) the rod acqulres'{ posmﬁb charge Q \'%

(c) the rod and\tbc , P2 ¢ have the same by © Qv M Q

char 5& 2. The unit of electric intensity is:

(d) th md acquires anegative charge (LHR-GII- 14)(GUJ-GII- 16)(BWP-GII-15)

According oulomb’s law, what (FBD-GI1-17)(SGD-GI-15)(DGK-GI-15)

happens to th?\ ttraction of two oppositely (a) ms™' () Ns (¢) Nm m NC!

(a) +lqand +4q
(c) +2q and +2q

7 Electric field lines
(a) always cross each other
m never cross each other
(c) cross each other in the region of strong field
(d) cross each other in the region of weak field

FROM PUNJAB BOARDS
{2014, 15, 16, 17, 18 & 19)

(a) VC

=

cilargt;ﬁ;ﬁlyecﬁ as their distance of
separa n increases?
(a) inecreases

(c) rem\a\fm unchanged
(d) cannot be determined

m decreases

. If three capacitors of 3 pF, 4pF and 5pF

are connected in parallel with a battery of

6v. Total capacitance will be:
(LHR-GII-14)(FBD-GI-14)

() 06pF [ 12pF (c) 14pf (d) 17PF
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4. In series combination of capacitors, each 13, One nano farad is equal to:  (GUJ-GIIL16)

capacitor will have same: (LHR-GII-16) (@) I1x10°F | 1x10°F

(1) Voltage Charge © Ix102F (d) m(&"ﬂ%

(c) Capacitance (d) Charge and voltage 14. The Coulomb’s law is vatl:l forthe charges
5, The value of k is coulomb law is: OR which are & guileris)

According to Coulomb’s Law, The value (a) moving and point c\%geq

of kis: (LHR-GI-14)(GUJ-GI-14)(MTN-GI-18)

(SGD-GH-19)(DGK-GII-17)(SWL-GII-19) Z:Z;z;i:;gnr;o:‘{m t‘ik;g%
[ 9x10° Nm’C?  (b) 9x10° Nm™2C™?

(©) 9x10°Nm™C?  (d) 9x10°Nm’C*? 15. 2’3:{2‘,};2";",2"“ dagge " Rggharees
Electrical field lines always: (LHR-GI-15)
(FBD-GII-14MSWL-GII-14)(MTN-GII-14)
(DGK-GI-19)(RWP-GII-19)

(a) always cross each other

never cross each other
(c) cross each other in field
(d) cross each other in reign

3UJ-GIT-16)(BWP-GI-15)
(SWL-GI-16, 18)

) F=git

=

X (MTN-GII-16)
7. Five Joules of work is needed to shift 10C Kk
of charge from one place to another. The (b) E =q_0
potential difference between the places is:
(LHR-G1-15)(GUJ-GI1-18)(SWL-GI-18)(SGD-GI-19) (d) F= %

Bosv m2v (@ 5V (d)m‘vp /M qo
)

14/ An instrument is use for detecting charge

8. The unit of capacitance is: (LHR-G1417 o o
ézlﬁ’;l;b Eg; ]\:]a(:']a:d \/ /tu) Stroboscope E]I.ECIIOSCUPC
9. Unit of charge is: (LHR-GL]II-18) 0 / (c) Spectroscope (‘:‘) MICI:GSCOPE
(a) Ohm (b) Watt 18. The formula of Capacitance is:
Coulomb (d) Ampere \h tMTN-gl-m
10. According to Cnulomb’ Law at (a) VC H % ) QV (d) 6
happens to force of a --.of\twn

19.If air, is medium between two charges
then the value of K in SI unit will be:
(MTN-GII-16)

oppositely charged /Qh_]ecﬁ\as their
distance of separnlmn creases'

(2) increases m:reasésﬁ EE 9% 10°Nm’C? (b) 9x 10”° Nm’C?
(c) remain un chf'ged . S (© 9% 107 Nm* C? (d) 9x 10" Nm*C?
(d) cannot be détermidéd 20. The device used to store charge is called:
11, S.I unit of pucltﬁ'l;ce 1557 (GUJ-GI-15) (MTN-GII-18)
(MTRGI-15)BIVP- éI 14)(SWL-GI-14, 17) (a) Resistance Capaciter
(2) Newfon ) Volt () Battery (d) Wire
(c) Coz)urnb / Farad 21. The SI unit of electric field intensity is:

12. A positive electnccharg (MTN-GII-18)

11-14, GI-17) (MTN-GI-16)(BWP-GI-16,18 N2 C
‘g k“/-")((:\w. /P-GLII- :fs)u)cx GIl- 18; u NC' ) N'C @ & @
(a) %ﬁfls other positive charge 22. In mica capacitor the dielectric is:

(b) Repels the neutral charge (BWP-GI-14)
(c) Allra\ms a neutral charge m Mica (b) Plastic
m Repels other positive charge (c) Paper (d) Aluminum
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23. If 4 Coulomb Charge is given to the plates 33. Which thing is used as a dielectric in mica

of a Capacitor and Potential between the capacitor? (RWP-GII-18)
plates is 2 Volt, then its Capacitance is: Mica (b) PI.

m oF ) 4F (BWP-GII-16) (c) Aluminum (d) 4 er_q '
(c) 6F @ 6F 34. Capacitors are used totore: . !-"'

14,17
24. What happens to the intensity or the (SGD2 )

brightness of the lamps connected in series (a) Current ® %

as more and more lamps are added: (9] Charge d) Resistance
(BWP-GII-18) 35. Umt of Capagitaficeis: %), (SGD-GI-16)

(a) increases decrezuies ) (2) Ohm m Farad

(c) remains the same (d) cannot be predicted (©) Joule 5i Ampere

25. Two small charged spheres are separated \
by 2 mm. Which of the following would 36. The equation of'
produce the greatest attractive force:

(BWP-GII-18)(SWL-GI-19)
(a) +1q and +4q (b) -1q and —4q
{c) +2q and +2q +2q and -2q

26. Combination of capacitors are: (FBD-GI-16)
M2 ®»3 @4 @5

27. The value of k is coulomb law is:

(FBD-GII- 14y

lomb’s law is.
(SGD-GII-16,18)

® F= 53

(d) None of these

nit of charge is: OR
&l}\ﬂ wof electric charge is:  (SGD-GII-15,17)

M 9%10° Nm?C™2 (b) 9x10° Nm’ZCZ/ > (a) Volt Coulomb
© 9xI0°Nm™C? () 9x10°Nm?C> \/ PO Ampere (d) e
28. If the medium between tow charges is n‘r,'< \/38 The unit of electric potential is: (SGD-GI-15)
then the value of k will be: Y N m Volt (b) Joule
(FBD-GI]-]E "_ K-GI-18) (c) Ampere (d) Ohm

39. Formula of electric intensity is:
(DGK-GI-14)(SWL-GII-14,15,18)

_ )
(2) 9x107 Nm’C™? (b) 9x10™ Nn\ &%
(c) ox10°Nm’C? [ 9x n?Nm-C\
29, The electric lines of force WETe,] uﬁﬁnced

v k
by: 4 > m.m.m @E=; ®E;
(a) Newton (b) Emslem E w
(c) Coulomb .Fﬂmdﬂ. @ E= ® (dE=7
30. The SI unit of Goulombs t is: L. R
(RWP-GIL15) 40. In parallel combination of capacitors, each
m Nm? Cz b m2 2 capacitor will have same: (DGK-GI-16)
(c) Nm? \(d me 202 m Voltage (b) Capacitance
(c) Charge (d) Charge and capacitance

31. The fonnula nf electric field intensity is:
« (RWP-GI-15) 41. Capacitors can be used to differentiate

F \ £ G between high frequency and low
() (b) F (©) Fqo @ F frequency signals. Such circuit is called:
32. Th\"sﬁﬁ"&f' intensity is:  (RWP-.GII-16) (DGK-GII-16)
@ NC! (a) Series Circuit (b) Parallel Circuit
©) NC (d)NC™? Filter circuit (d) None of these
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42, 1 micro Farad is equal to:  (DGK-GI-15, 18) CTION II
(FBD-GI-19)
(@) 1x107F (b) 1x10°'F SHORT Q”Eﬂlﬂ”’( ISWERS
(@) 1x10°% T 1x10°F PCTB EXERCISE
43. The SI unit of Coulombs constant is: " NO PCTB SHORT QUESTIONS |[
(DGK-GI-15) ~ L
B nnc? (b) Nm’C? FROM PUNJAB BOARDS
Y - B
(© Nm?C? (d) Nm*C? {2014, :fl,—‘lﬂ\,-\‘g?‘l 8 & 19)
i 2
44. One Farad is equal to (DGK-GI-18) L What is nigant by pafit charge?
P . (LHR-GII-15)
@ 107 pF (b) 10" uF Ans. The size.of ¢l sedibodies is very small as
(c) 107 uF (d) 10° uF confpared ththe distance between them is
4.5 itof i " o c .cd point ge.
5. S.0 unit of capacitance of a capacitor is: 2. D e§ne elec&r}f ci field intensity, write unit
(LHR-GI-19) mof electricintensity.
(@ Vv (b) A F d N -'(Ll]lt\-Gl-,u-I-l,13,GI-]B){GUJ-GI,}]-]-;,GH—]S,19]

46, The electric field lines are used for the
representation of’: (GUJ-GI-19)

m electric potential (b) capacitance
(c) electric field
(d) potential difference

47. The value of C
Law depends upon:

t K in Coul s
(BWP-GII-19)

(a) Size of Charges
(b) Magnitude of Charges

(c) Distance between Ch}rges
[0 Medium between C argesy
y

48. The correct relation for; ,Coulnﬁa's Force

is: / (MTN-GI-19)
(@ FBKH?\/F»-KH:T‘P

14 1
©F=g B W@r= i

49. The equaliuno\t"}il ectric Field Intensity is:

MTN-GII-19
. ( )

o E
@ B ® a=F
ord B:-:
MR O

el

4 (BWP-GI-15,16, GII- 19 RWP-GII-19)
4 (SGD-GII-14, 15,16)(SWL-GII-14)
Ans, The'strength of an electric field at any
point in space is known as electric field

> intensity.

/ Formula
F
v 4 E=—

Qo
SI unit of electric intensity is N C™".
3. What is meant by electric field line?
‘What is its direction.
(LHR-GII-14)(GUJ-GI-16)(MTN-GI-18)
(BWP-GI-14)(RWP-GI-14, GII-15)
The direction of electric field intensity in
an electric field can also be represented by
drawing lines. These line are known as
electric field lines of force. These lines
were introduced by Michael Faraday.
4.  Define capacitance and state its SI unit.
(LHR-GI-14, 18)(GUJ-GI-14)(FBD-GI-14)
(RWP-GII-16)
The ability of the capacitor to store charge
is called capacitance. It is denoted ‘C’. It is
given by the ratio of charge and the electric
potential.

Ans.

Ans.

Unit: S.I unit is fared (F) C =%
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Electrostatics

Al-Sana Solved Past Papers (Physics 10)

5. What is the difference
capacitor and dielectric?

(LHR-GII-14)(DGK-GI-17)

Ans. Capacitor: A device which is used to store
electric charge is called capacitor.

between

b. Dielectric: In capacitors, The medium
between the two plates is air or a sheet of
some insulator. This medium is known as
dielectric.

6. Define Farad.

OR What is the unit of capacitance define.
(LHR-GI-16, 19)(DGK-GII-18)(FBD-GI-15)
(MTN-GII-16)(SWL-GI-19)
Ans. SIunit of capacitance is farad(F), defined as:
“If one coulomb of charge given to the
plates of a capacitor produced a potential
difference of one volt between the plates of
the capacitor then its capacitance would be
one farad.”
7.
of capacitors. (LHR-GI14)
Ans. In the case of ‘n’ capacitors conncc’t‘edun
parallel,
given by
Ceqq=Ci+C2+Cy+....t

the equivalent capacnanr.‘e\m

§\,

Ca

8.  Explain between fixed a
capacitors?
i
(LHR-G]-1’21/5, GR16)GUTG)-19)
Ans. Capacitors: Capacitors are used,in the
resonant circuits /£ that tﬁne ﬁdio &
particular frequenciés.\ 4
Variable: V:mable capacnors value of
capacitance mcreaeed or decreased.
9.  Write any 0 uses of capaclturs"

R-GIL 16, 13]((‘UJ GII-14, 19, GI-17)

-Gll 16, ('1-19)(5“ P-GII-14,18, GI-19)

(SGD GI 17)(DGK-GII-19)}(SWL-GII-17, 19)

Ans. (i) They are\used for table fans, exhaust
dans, fan fan mumrs in air conditioners,
ole THiotors washing machines, air
cBnd.lZ['Jners and many other appliances for

lhenr\smomh warking.

(ii) Capacitors are also used in electronic
circuits of computers etc.

‘Write the formula of parallel mmbinatitfl?

¢

N
<<

10. How many methods are there of

combination of capacitors? (LHR-GI-14)
Ans. There are two methods fof combination of
capacitors: LL@)
(i) Paralled combination
(ii) Series combinati A
Explain the variable ‘cap?iﬂﬁf with an

11.
example. N (LHR.GL17)

Ans. Vﬂrlahle./]ﬁan\ahle I}pe of capacitors
some nmmgement is made to charge the
area of theplates facmg each other.
Uscs.,-Vallab]e—capdcnors are usually
utilize or 1 lumme in radio sets.

12.

[}
Wl’:‘lte any t;‘}) characteristics of electric
ﬁeld.li\nij/

(LHR-GII-17)(GUJ-GII-16)(MTN-GII-14)

y
>ﬁmﬁeld charge with a arrow head
indicating the direction of force.

i) Field lines are always more away from
positive charge towards negative
charge.

(iii) The spacing between the field lines

shows the straight electric field.

Define dielectric?

(LHR-GII-18)(BWP-GI-16, 18)

V13,

Ans. Dielectric: In capacitors, The medium
between the two plates is air or a sheet of
some insulator. This medium is known as
dielectric.

14. Define electrical potential? (LHR-GI-18)

(GUJ-GII-14, GI-15)(FBD-GII-15, GI-16)

(MTN-GII-19)

Ans. Electric potential at a point in an electric

field is equal to the amount of work done

in bringing a unit positive charge from

infinity to that point.

If W is the work done in moving a positive

charge q from infinity to a certain point in

the field, the electric potential V at this
point would be given by

w
V=— _....(136
P (13.6)
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15. What is Electrostatic induction? 20. Define volt? (RWP-GI-17, 19)(GUJ-GII-18)
OR Define electrostatic induction. (FBD-GI-16)(BWP-GI-17)(SWL-GI-19)
(LHR-GII-16)(GUJ-GLII-15, GI-16,18) Ans. If one joule of work is done agamsl the
(MTN-GI1.16, GI1.19)(BWP.GII-17) electric field in brmgmg Somb
(FBD-GI-17,18)(RWP-GII-19)(SGD-GI-15) live charge from |_\’ )TG a ijl n
(DGK-GLII-14, GI-15)(SWL-GI-14, GII-15, 19) T“ II rg ldrhm "1 ity ¥ "Lh'
Ans. Electrostatic induction: Whenever a the electric field theifithe poteSHl¥ at that
charged body is brought close to an point will be O“E‘Vf'l 2
insulator conductor, the near and of the 21. Define Coulomb’silaw and write its
conductor develop an unlike charge while nmthenmhcallmuahm%
the far end of the conductor develops a like (MTN-GII- 14, Gl—lS](]]W\l’-G]I-IE)(IBD GI-14,18)
charge. Th_is_sepnr:_nion of charge is called (RWP.GIL-15)(SGD-GI1.15,17)(DGK-GI-14)
electrostatic :n.ducuon. (SWL-GL-14, GI1.19)
16.  Define Ekc“:“: field of charge. Ans. Cotilomb’silaw: The force of attraction or
OR Define electric field.

(GUJ-GII- 16 LHR-GII-14)(MTN-GI-18)(SGD-GII-19)

(FBD-GII-17)(RWP-GII-14,15,17, GI-19)
The electric field is a region around a
charge in which it exerts electrostatic force
on another charges.

Ans.

17. One which factors does the ability of a

capacitor to store charge. depends. »
(GUJ-GI-18)

Ans. Three factors affects the abilit /
capacitors to store charge. 3

(i)  Area of the plates

(ii) Distance between the plates. .

(iii) Types of insulators used belweer(l%p]ates

18, Write the names of two ES\r
capacitors and give an u)n t.

(GU, -Gl'I 1 “’l‘ Glbl-i]
Ans. Types of mpacltu
(i) Fixed capacitor:

Example: Mlca capam% xample of

fixed capacu

Cé:a(:llﬂp

(ii) Variable
Example. V e ca cnors are usually
utilize or rnmg‘l\r o sets.
19. Deﬁne’c
\ (G{)GII 17)(MTN-GII-15, 18)
Ans. The electric ﬁ’ld is a region around a

chi ‘mww.hich it exerts electrostatic force
han h?ﬁharges

rge is a basic property of a material
body\'aue to which it attracts ore repels
another object.

Fo

julsion hetiveen two point charges is
di L\t-ly pmp&rlmm! to the product of the
magnitudes /éf charges and inversely

/-\ ional to the square of the distance

elwa&\ them. Therefore,
(D)

... (ii)
Combining Egs. (i) and (ii), we get

F=k A i)

Eq (iii) is known as coulomb’s Law.

22, Two bodies oppositely charged with
500pc and 100pc. Find the force of
attraction between two charges. if the

distance between them in air is 0.5m.

(MTN-GI-14)
Ans. q; = 500, C =500x107°C
q:=100, C=100x10"Cq,
r=05n,

k=9x10° Nm® C?
Using the formula:

F=k i

Put the values:
F=9x10° Nm’Cx
500x107° Cx100x107°C
(0.5m)
=1800N  Ans.
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23. Three capacitors with capacitors of 3pF 27. In which form a capacitor stores energy?
4 pF and 5 pF are arranged in parallel (BYWP-GL1I-16)
combination to a battery of 6V. Find . .
total capacitance. Ans. Capacitor stored energy ifi'an eleqnc\ﬁeld
between two plates m,, 7 for of
(MIN-GI1H)(BWP-GI-17)(FBD-GI-14) electrostatic potential ‘nergy
Ans, Total capacitance is given by 28. What is the unit of thpacitance? Define
Cq = Ci+C+Cs it. S EWPIGIL-17,18)
Cq = 30x10°F+4.0x 10°F + Ans. Farad: E
5.0x 10°F fsl unit of is firad(F), defined
= O -6 :
Cq = B+a+)x10F=12x107F If one cotlomb of arge given to the
Ceq = 12uF platesToR capﬂcﬂ’or produced a potential
di e R voll b the plates of
24. 'What do you mean by variable capacitors? erence o ' volt between the plates o
Give one use. (MTN-GII-16) ?ﬁ)acntm en its capacitance would be
one farad
Ans. Variable: In variable type of capacitors 9/\ ___/

25,

some arrangement is made to charge the
area of the plates facing each other. It is
generally a combination of many
capacitors with air as dielectric. It consists
of two sets of plates one set remain l'x
while. The other set can rotate.

Uses: Variable capacitors are usigll;/

utilize or turning in radio sets.

Define mica capacitors Qﬂ\paper
capacitors. M -m

Mica Capacitors: is aﬁﬁnplk_;‘.f xed
capacitors. In there ca j;lcll Hthica
sheet is used as dielgetric ‘qetwe e (wo

metals plates. <\// o
l&&exaﬂﬁ of fixed

Paper Cnpncnurs'

capacitors. __‘e paper capacuors has a

cylindrical shﬂ suaﬂy an oiled or
lhm asllcsheellsused

greased pap
asa dlg,/fl::;nc b\l;\fbei‘f‘(wo aluminium foil.

Desgribe two prupertles of Electric lines
of Force. \ (MTN-GII-17)

5,

3 inés are always diverted from
di;ﬂﬁ‘é‘tharge towards negative charge.

spacing between the filed lines
s the strength of electric field.

4 v

Ans.

som

at is variable capacitor? (BWP-GI-18)

armble. In variable type of capacitors

mmngemcnr is made to charge the
-gﬁhe plates facing each other.
Uses: Variable capacitors are usually
utilize or turning in radio sets.
Electric intensity is a vector quantity
why? (FBD-GII-14)
Electric intensity being a force is a vector
quantity. Its direction is the same as that of
the force acting on the positive test charge.
If the test charge is free to move, it will
always move in the direction of electric
intensity.
What do you know about Electrolyte
capacitors? (FBD-GII-14)
An electrolytic capacitor is often used to
store large amount of charge at relatively
low voliages. It consists of a metal foil in
contact with an electrolyte-a solution that
conducts charge by virtue of the motion of
the ions contained in it. When a vollage is
applied between the foil and the
electrolyte, a thin layer of metal oxide (an
insulator) is formed on the foil, and this
layer serves as the dielectric. Very large
capacitance can be attained because the
dielectric layer is very thin.
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32. Write the characteristics of charges. in bringing a unit positive charge from
(FBD-GI-16)(RWP-GI-16) infinity to that point. —
Ans. Characteristics: If W is the work done in‘@g}pmitive
(i) Charge is a basic property of a material charg»e q from i“ﬁ“i!)’ o ge;tﬁm point i_“
body due to which it attracts or repels the field, the electrié pmenua‘];y/a{ this
another objects. point would be given
(ii)  Friction produces two different types of w > |
h . V=""_..53036)
charges on different material. ’ R
(iii) Like charges always repel each other. 36. Three cﬂmm cai:acitors of 3uF
(iv) Unlike charges always attract each other. 4uF .andi\‘sl.l.l" are| arranged seljies
(v) Repulsion is the sure test of charge on a coml;lg\_g(‘m '-1%P°‘fefy of 6V .Fmd
body. tntal-capnd(em e of series combination.
33. Define fixed capacitor also give an | | (LHR-GI-L9)(RWP-GI-14,16)
example. (FBD-GI-17, GII-19)MTN-GI-19) 1w
ettt C
Ans. Types of capacitors: ! Cl
Fixed capacitor: In fixers area of plates ol 4 1 =+ 1 —
can't be changed. In general, oil greance gOX107F ~4.0x107F "5.0x107F
paper or plastic sheet is putted between 11 l:l 1
aluminum foil is used as dieleclric.t:gl} 3%2*5|*10°F
packed in cylindrical shaped strong co i é 47 1
Mjca.capacimr is a example of ‘id/f; =50 *T0°F
capacitor. 4
. . . 1.3pF
34. Draw the electric field lines of a negative

35.

Ans.

charge. (RWE-GII-16)

. Due to negative charge the d?;%.‘il;\\qf

electric field lines alwaysdfitoy

RS

Flectri Lﬂ:}ld langrurmhulnzed
negetive point'charge,

7 4 . S
Defi _FElectric potential and give its

%;\?ﬁﬂm’lequaﬁnn. RWP.GI.15,16)
Ele."y'c potential at a point in an electric

field igequal to the amount of work done

Write any two uses of capacitors?

(RWP-GII-14,16)
(i) They are used for table fans, exhaust
fans, fan motors in air conditioners,
coolers, motors washing machines, air
conditioners and many other appliances for
their smooth working.

Ans.

(ii) Capacitors are also used in electronic
circuits of computers etc.

In which direction will positively
charged particle move in an electric
field. (RWP-GI-17)
In field lines are always directed from
positive charge toward negative charge.

38.

Ans.

39. Define electric field line who introduced
them? (RWP-GII-17)

Ans. Electric field line were introduced by
Michele Faraday.
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1 Electrostatics

The direction of electric field intensity is
an electric field can also be represented by
drawing line. These line are known as
electric line of force. The field line are
imaginary lines around a field charge with
an arrow head indicating the direction of
force.

40. How charge is produced? give an

example. (SGD-GI1-16)

Ans. A charge can be produced by rubbing one
natural body to Electrostatic induction.

Example: Take a plastic rod. Rub it with
fur and suspend it horizontally by a silk
thread. Now take another plastic road and
rub it with fur and bring near to the
suspended rod. We will observe that both
the rods will repel each other. It means
during the rubbing both the rods were
charged.

41. What is the numerical value of ‘K’ i

>
coulomb’s law? (SGD-GII-I4)(SM-GI[£
Ans. The value of k in SI units wi I\b
9x10°Nm’C™?

42. In what direction will the pos:hve charge
move in an electric field? (S NGII- 14)
Ans. “If .\\‘1 h}
the test charge is free lo movenit will
always move in the directiofiof, elect
intensity.” ) ~ \"“')
43. Electric intensity, a yeéctor quantity

why?

rZsl’m GI-16)
Ans. Electric intensify being-@forée is a vector
quantity. Ils ifection is the'same as that of

the force acting ‘the pasmve test charge.
If the ch'aﬁe is f] lo move, it will
always(; ave in \ydlrecuon of electric
|nleuéty

44. Describe re\c;mstruclion of capacitor.

’ 4 (SGD-GII-16)
Ans. l\brder to store the charge a device which
ed capacitor is used. It consists of

twol metal plates, parallel to each other
separated by a very small distance.

45,  Define capacitor.

(SGD-GI-16)(DGK-GII-16)
Ans. Capacitors: A device /uéijfn storing

electric charge is called alcapacifo
Why Electric bulb nd Blectric j} eater
are not connected in Series?

46.

\ (SGD-GI-16)
= L4
Ans. It is impracticab c\o ¢ormect on electric

bulb and w%m—clecl C3 hemer in series
because it md\WE voltage.
Give tw xﬂmples nl’ fixed capacitors,
(SGD-GII-14)
Ans. Exampleg  Fixédsapacitors:
aper Capacitors (ii) Mica capacitors

i f/ o
48, | i \eh as dielectric in paper

47,

at is us
(SGD-GII-15)
Alﬁ:Usuaﬂy—an oiled or greased or as thin
hmshce[ is used as a dielectric between
!wo aluminum foils in paper capacitors.
"Ihr capacitors C,, C; and C; combined
parallel Draw the diagram. (SGD-GI-17)

P

49,

Fig. Capacitors in
parallel combination,

50.

Write the equation of coulomb’s law
and what is the value of constant in it?

(SGD-GI-14)
Ans. equation of coulomb’s Law

F=Kk 1
The value of k is.
K =9x10° Nm’C”>
Define Electric field of charge.
(SGD-GI-14)
Ans. The electric field is a region around a

charge in which it exerts electrostatic force
on another charges.

51.

FB | TALEEM CLUB | 0340- 6042418



Al-Sana Solved Past Papers (Physics 10) 52 Electrostatics
52. Describe any two characteristics of series 56. Write any two characteristics of
combination of capacitors, paralled combination of capacitors.
(SGD-GI-15) Characteristics of parallel'combination.
Ans. (i) The potential difference across each gFBg-19)
capacitor is difference due to different Ans. Each capacitor conngcted o a bay of
values of capacitance. voltage V has the same potential fidifrerence
(ii) The voltage of the battery has been V acrossitie. |

divided among the various capacitors. Vio= Vo=qWa= V
Hence 57. Write d:ffe@etween. Electric field
V=Vi+Vat+ Vs and Elecmc field mténsnty (DGK-GII-19)
Q. 0 Q Ans. Electric l"r.ld Thc cl ectric field is a region
ot te around—a “charge”in  which it exerts

Lo
BQ[G+C_z+E]

e L]

Q=g GG
Write the name of any two application of
electrostatics. (SGD-GII-17)

53.

Ans. (i) Electrostatic air cleaner.
(i) Electrostatic power pouting.

54. Describe the construction

electrascope.

Ans. The rod passes through an 1nsu]z|lur that
keeps the rod in place, the whole: n&semhly
is fitted in a glass jar. Charges i 1 move
freely from the disk to r.he leaves_g}rough
the rod. A thin aluminium" foil “attached
on the lower porlmu/of the milds of the
jar. Usually, the ﬂ!‘ummum foil i is nrounded
by connecting a coppert@nre This protects
the leaves fmA the Extcmnl electrical
disturbancess

Define the SIA ofocapautam:e of

capacn £ 4 (LHR-GI-19)

55.

Ans. SI ugll o}iapacn'mce is farad(F), defined
as:

If one cou il of charge given to the
plat& f~a cnpamlor produced a potential
(]lfferé!ce of one volt between the plates of
thewmfmcnor then its capacitance would be

one fatad.
v

{LHR-GI-19) \ y

ele;ﬁrosmu
Electric fi eld lntensnly The strength of an
electric field/ at any point in space is known
as elecmc field i intensity.

orce on another charges.

escn e he structure

\

Ans. Structure of paper capacitor. The paper
capacitor has a cylindrical shape. Usually,

of paper

amtur (BWP-GII-19)

an oiled or greased paper or a thin plastic.
Sheet is used as a electric. Sheet is firmly
4 rolled in the form of cylinder and is then
enclosed into a plastic case.

59. What is meant by capacitance of
capacitor? Define unit of capacitance.

(DGK-GI-19)

Ans. The ability of the capacitor to store charge

is called. The capacitance of capacitor, SI
unit of capacitance is farad (F) defined as.
If one coulomb of charge given to the
plates of a capacitor produces a potential
difference of one volt between the plates of
the capacitor then its capacitance is one
farad.
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13. A point charge of + 2C is transferred from a

SECTION III point at potential 100 V to a poml potential

50 V. What would be the enefgysupplied by

LONG QUESTIONS the charge. MTN(GIA7), GUIGEL, 19)

FROM PUNJAE BOARDS 14. Two bodies are oppositely ‘char fed w:}]} 500
(2014, 18, 16, 17, 18 & 19) KC and 100 uC. [MTN"" 17

1. Three capacitors with capacitances of 3nF, 4nF 15. Explain  Coulomb’s lﬂﬂ of electiostatics.
and 5nF are arranged in series combination to a 16 gj;? wnl(el its Talt}anilllcalJuE‘n'?TN(Gl -18)
battery of 6V. Find the total capacitance of the - Detme and explain LOWERY'S ";\W(Gll 14
series combination.  LHR(GII-16), DGK(GI-19) 17. The f fApulsionbe id 1
BWP(GL-19) . The force of fepu ston\leeen two identical

2. Write a note on Coulomb's law., LHR(GL,1I-15) Pm’(;“l’e chs 33;“‘10;/{’:‘]“"“? ‘hi c:a’geq
3. A capacitor holds 0.03 Coulombs of charge are 0.1m apaxg.Find the galue of each charge
\W?Gl‘u),nck(cu-w), SGD(GI-19),

when fully charged by a 6 volt battery. How R SWL(GI-19)
much voltage would be required for it to hold 18. The capacuance\of a parallel plate capacitor

P

o L

~

=]

o

. Explain Coulomb’s Law.
. Two point charges Q| =

are 2 cm apart. /\
. Drive the I'on'nLIld. for

. Discuss

. Dnacu&s

2 Coulombs of a charge?
LHR(GI-17), BWP(GII-19)

. Two capacitors of capacitances 12 pF and

6pF are connected in parallel with a 12V
battery. Find the equivalent capacitance of the
combination. Find the charge and the potential
difference across each capacitor. LHR(GII-17)

LHR(GII- 16}
10uC and g2 =2)c
are placed at a distance of 150cm. What wll.ll be

the coulomb’s force between them? Also ind - \\\

the direction of the force.
GUI(GII-14), RWP(GI- [9),1.]1](((}] -19)

. Twao charge repel each other w1th\n f(\)\rcc of

0.IN. When they are 5 cm_apart. Find the
forces between the same cl:larges Twhen \they
\\GLLI((‘" 15)

the \effecllve
capacitance for a sencs combination of a
number ofcapamlc,r\' CGUIGI-15)
the main features’ ‘of parallel
combination of resistdi. GUJ(GII-16)

. The cap:lcu.mue of a parallel plate capacitor

is 100pF.Af the potenlml difference between
its pIalas/ls\SOV Find'the quantity of charge
that cﬁpacunr\c.m /stme What will be the
charge on each plate" GUJ(GI-16), MTN(GI-19)
the \main features of parallel
combination Jrresistors. GUI(GI-18)

LA capac’uor holds 0.03 C of charge when

fully ‘Chargcd by a 6 V battery. Now much
vollage\vmuld be regulated for it hold 2C of

charge. MTN(GII-15)

is 1 UpF If lhc\polcmml difference between
its p]au:s is SOV find the quantity of charge
t al capnmmr can store. What will be the
chargecm each plate? BWP(GI-16)

19 \Explmn parallel combination of capacitor.

BWP(GII-16)

W.f
204Write'a note on Coulomb’s law. BWP(GII-15)

2

22|

4

23.

24.

2

29.

oo

f. Describe the application of electrostatics.

BWP(GII-15)

Two capacitor of Capacitance 6uF and 12pF

are connected in series with 12V battery. Find
the equivalent capacitance of the combination.
Find the charge and the potential difference
across cach capacitor. BWP(GI-17)
A point charge of +2c transferred from a
point at potential 100v to a point at potential
50v. What would be the energy supplied by
the charge? FBD(GI-16)
A capacitor holds 0.6 Coulombs of a charge
when fully charged by 9v battery. Calculate
the capacitance of capacitor. FBI{GII-16)

. Write a note on Coulomb’s law. FBD(GII-15)
. Drive

the formula for the effective
capacitance for a series combination of a
number of capacitor. FBD(GI-15)

. A capacitor holds 0.06C of charge whom

fully charged by a 9 Valt battery. Calculate

capacitance of capacitor. FBD(GII-16)
Discuss the main features of parallel
combination of resistors. FBD(GII-18)

Define capacitance. State its units and
derived the equation of capacitance.
FBD(GI-14)
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30. Describe the method of combining the 45. Describe  the parallel combination of
capacitors. FBD(GII-14) capacitors. Also explain three characteristics
31. A point charge of +2C is transferred from a of this combination. ““DGK(GI-18)
point at potential 100V to a point at potential 46. How would you define putenlml <difference
50V, what will be the energy supplied by the between two points? Dcﬁnm__ it
charge? FBD(GI-16) DGK GI11-18)
32.If a current of 0.5A passes through a bulb 47. Define and explain “Col umb sLaw”.
connected across a battery of 6 Volt for 20 __‘ST\L(GII 14)
seconds, then find the rate of energy 48. Define different type of@:(llors
transferred to the bulb. FBD(GII-16) - D,  SWL(GIL15)
33. Write a note on Coulomb’s law. FBD(GII-15) 49. Two cnpﬂcﬂ@amlmces 12yF and
34. A capacitor holds 0.6 Coulombs of a charge 6 F are condeécted in seriés with 12V battery.
when fully charged by 9v battery. Calculate Find the equ:v@mpacuance of this
the capacitance of capacitor. FBD(GI-17) cnmt;in_s.ﬁﬁn\. SWL(GI-16)
35. The charge of how many negatively charged 50. The force of repulqmn between two positive
particles would be equal 1o 100pC Assume chnrgcs is OL. SN \When the charges are 0.1m
charge on one negative particle is apart.] FJ@value of each charge.
Lex107%C? FBD(GII-17), LHR(GII-19) = SWL(GII-16)
MTN(GII-19) ). Scicharge passes through a wire in 10s,
36. Write a note on parallel combination of o then what will be the value of current
resistors. FBD(GI-18) \ﬂo ing’lhrough the wire? RWP(GI11-19)
37. Find equivalent resistance of a parallel circuit
of resistances. FBD(GII " _ S TION IV
38. Two bodies are oppositely charged wnh )
500pc and 100pc charge find the {force/ & W
between the two charge if the dlslﬂnce\ PCTB EXAMPLES
between them in air is 0.5m. e \./I"Examples 13.1: Two bodies are oppositely
SGD(GI-15, GLI-IOABD(GINL9) | - cparped with 500 pC and 100 pC charge. Find
39.A capacitor holds 0.06C of charge \whnm the force between the two charges if the distance
fully charged by a 9 Volt baitery. Calculatc between them in air is 0.5m.
capacitance of capacitor. \_SGD(('U 15) Solution: Given that, r = 0.5m, q, = S00HC
40. Two point charges Q, ’IOuC and q2 = 2p.c - 6 _ _ 6
are placed at a dlslzmce of lSOcm Wh1l will =500 x107°C, g2 = 100uC = 100 x107°C
be the coulomb’s forée betwéen them. Substituting these values in Eq. we have
45(‘[)((‘1-_17) Fe kgu_g;
41. Two bodies aré opposlle]y\, arged with
500uC and 100pC charge. Find the force _9x10N m’C” xsooxlo*‘cnmxlo“c
between the<two /charges’nf the distance (0. 5m)
between thém in au' is 0.5M. DGK(GI-16) F=1800 N
42. Two b es| are OPPOS"‘?'Y charged with Examples 13.2: The capacitance of a parallel
SOOFG and ﬂo"(:/“‘h'“ge ,F‘"d "“’j farce plate capacitor is 100 WF. If the potential
between the Vo, ‘f.‘h:u‘ges if the distance difference between its plates is 50 volts, find the
between them ndifis 0.5m.  DGK(GII-16) quantity of charge stored on each plate.
43. Explnm mlnuou between electric field and Solution: Given that; V = 50V, C = 100uF
elecmc,,mlemnty DGK(GII-15) = 100x10°F Usine the f "
44. Drive, formula for the effective =X sing the formu'a

\lhe
capacitance for a series combination of a
number of capacitor. DGK(GI-15)

Q=CV

Putting the values
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Q = 100x 108 F x 50V
= 5x107°C=5mC
Charge on each plate will be 5 mC, because each
plate has equal amount of charge.

Examples 13.3: Three capacitors with
capacitances of 3.0 uF, 4.0 pF, and 5.0 uF are
arranged in parallel combination with a battery
of 6V, where 1 pF = 107 F. Find

(a) the total capacitance

(b) the voltage across each capacitor

(c) the quantity of charge on each plate of the
capacitor

Solution: Diagram is shown on right.

(a) Total capacitance is given by

Cq=C1+C+ G (b) in eries combination, charge acrass each
Ceq=3.0x107°F + 4.0x107 F + 5.0x107°F cap cuomz{nme and can be found as:
=2x"F / \( (6.0V) (1.3x10°° F) = 7.8 uC

Coq = (3+44+5)x10° F = 12¢10° F © Qﬂl}' across capacitor
Ceq= 124F V4 7.8x10°C

(b) As three capacitors are connected i Ci=Vi= Cg=m= 26V
parallel, the voltage across each capac_'_té% ~ i
will be same and is equal to the voltage of | Voltage across capacitor .
the battery i.e., 6V. \j C=V Q 78x10"C 195V

2= = = = 1.
(c) Charge on a capacitor with capacitance, C\ 2= V2T T 40x 10°F

Q=C\V v Voltage across capacitor

6 A -6
Qu=3.0x10°F x 6V = (3x6)x 100K C=Vom =BT 156 v
Q,=18uC 7 Q ;

Similarly, charge on capacitors"s il acitances

C; and C; is 24 uC and 30 Wmspé&vcly
Examples 13.4: Thée c@acu}s with

capacuances of 3.0 uF‘@:O uF and A0 YF are
arranged in series combin: on to battery of

6V, where 1 uF = 107" F. Find
.y / /I,‘\\/ .
(a) the éal capacitance of the series

cnmbm%

é&uan\t}l‘%chmge across each

pacitor.
(c) " the v ﬁ

)%mzyacmss each capacitor.

Solution: (a) dmgr is shown on right. For

total Eﬁw@ﬁ i

aq\zs:l-‘-cz-"cz
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PCTB NUMERICAL PROBLEMS putting the value
13.1: The charge of how many negatively F = -
charged particles would be equal to 100 F 9% 10° (10 x 107°) (5% 10 e
uC. Assume charlj_g;e on one negative = (1.5 K&§//’

e 18 o :

particle is 1.6 x 10" C ? _9x10 xlO’sxﬂ 10 Yy
Ans. Charge on one negative particle=e = 1.6 x 7 =

107°C.

Total charge on n charged particle = q =

100uc.

No of negative charge particle=n=?

we know

n=d (")4 o dite: 16h is repulsion.

.e 13.3: e force nl' repulsion between two
putting the value atical po five charges is 0.8 N, when

100 x 1078 lhe\charg fare 0.1 m apart. Find the
M=T6x10" ““Jalue of each charge.

100 = /}) FBD(GI-19)
n="p x107 ! An!.b,\'llll orce of repulsion = F = 0.8M.
n=0625x 10" Distance among the charge =r=0.1m
- 625 x 10™ N Charge are identical =q; =q2=q

13.2: Two point charges ql = 10 pC and 12—.;_5’/ ; vlue of each charge = q =
UC are placed at a distance of 150 cm, 4/ weknow
What will be the Coulomb’s l'urce\ Wy, Fe kg| qu
between them? Also find the ot Tt n
the force. \ Charges are identical
Ans. Charge on one point char; \\h Q=gq:=q
=qi I01C= | .
Charge on 2nd poml.rémig’c7 B=k ng
2
<2 ok
Fr
=7
(i) k
putting the value
0.8 x (01)
2 (
9= "9x10
Q= 888 x 107"
A =/888 x 1072
Talking square both side
q = 942x10°
q = 942x107 C Ans.

FB | TALEEM CLUB | 0340- 6042418



Al-Sana Solved Past Papers (Physics 10) 57 Electrostatics

13.4: Two charges repel each other with a we know
force of 0.1 N when they are 5 cm apart. w
Find the forces between the same v =E

charges when they are 2cm apart. W=Vxq

Ans. Force of repulsion=F;=0.1 N. putting the value

Distance among two charge

=r;=5cm=0x05m
' —10&

we know %
W/ 1T

12 )
F=k 13.6: A point harge of +2 C is transferred
from a ﬁa{nl at pt{tenual 100 V to a
pmnt'll?puleﬁiil»ib V. What would be

00x.10

Charges are identical =

U=9:2=9 thé energy supplied by the charge?
F=k ggq Ans. Value of pom\‘charge =q=2C

polen al.of@ point = Vo = 100 v

\/pomm of B point = Vg =50v
when distance is Scm 1131‘“; Sl-lpphEd tocharge=E="?
F; =0.1M.

k) / f E=q(Va=Va)

», putting the value
/ E =2(100 - 50)
:/

E=2(50)

ki
=4 ii 3 E=100]
Fr=to027 —— @ \
13.7: A capacitor holds 0.06 coulombs of

Divided eq (i) by (ii) charge when fully charged by a 9- volt

B :(0-05':3.5. battery. Calculate capacitance of the
17002y 4 capacitor.

e,

F=k

Fy= .2475,( 0.1 Ans. Charge hold by capacitor = q = 0.06C

: Voltage of battery V =9v
F2=0.62N /Ans/) ¢ 3

Capacitance of capacitor=C =7
13.5: The electrie) po nnal/ﬁ a point in an

electnc/field is 10\/" If a charge of + we know
100 ls brought from infinity to this Q=Cv
pmnl What wofild be the amount of q
work dnne\on/ SGD(GII-19) C=y
Ans. '\ /c/lfﬂ?hal at point = V = 10 V putting the value
Val\ugof point charge = q = 100pC 0.06
= 100x107°C (lpc=10"°C) -9
Amount of work done=W =7 C=667x107F
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13.8: A capacitor holds 0.03 coulombs of (i)  Equivalent capacitance = C. = ?
charge when fully charged by a 6 volt In series combination
battery. How much voltage would be . .
required for it to hold 2 coulombs of equivalent capacitance
charge? 1 1. 1

Ans. Charge hold by capacitor = q; = 0.03C c.°c'g
Voltage of battery = v; = 6 volt .

How much voltage is required = V, = putting the value%l ——
Charges q. = 2C #\_%
we know /;12«
q=CV For one 1]
- : 6h 12
c=3 @ )
Cu Lo [P
C= va (ii) / 3
by (i) and (ii)
@ _9
v T va
vy = gi X V|
2x6
¥2=0.03
Vi= % > (|If Combination of capacitor.
N/ 11
[=d00y </V-Q(c]+c2]

13.9: Two capacitors of p: it 6 KF and “4f v
12 F are connected in serie§With 12 V Q=77T"13
battery. Find the equivalent c}li\aﬂt:mce (C_ + a]
of the combination. Fmd the chatge and . P2
the potential differenice = n.;s}_\cm:h putting the value
capacitor, W{(C‘n +19) 12

Ans. Capacitance ofﬁrstcﬁtcna_r Cy\(ﬁuF Q= 1

4 =Gx10°F 6x10° T 12x10°°
Capacitance of 2nd capacltor 01 = l‘2|.1_F 12
242 x 10°°F Q=—"7—
Voltage of allery/!{o'zk 2v. 4x10°

(i) Equivale lcnpaelmnce /Ce = »

(i) Charge. Capam\or.-. =7 Q=12x4x10

(iii) Pole{n al \llfference across each capacitor Q=48x 1078
VisVe=1 Q=48C

(iii) Potential difference
(i) Q\:F GG
1\*? Vi= 7, Vo= ?
(i) V\—v]+V1 0=cv
(iii) V= { C_;) Q. =C.V;
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putting the value
Q=Q
48=64xV,

putting the value
Q=C V>
48=12x Vs,

48
12

Va=4V

13.10: Two capacit pacit 6 pF
and 12 pF are connected in parallel with

a 12 V battery. Find the equivalent
capacitance of the combination. Find

the charge and the potential dil'ferenﬁ'
across each capacitor.

Vo =75

s of

Capacitance of first capacitor =
=6pF=6x10"F

G-

12,
N
= 12RI0CE

=
T

Capacitance of 2nd capacitor

Voltage of battery = V = J.?.
Equivalent capacuance‘* lc = Cg‘— K
Charge across each pm:nmr Q
Potential dlffcrené n[\capacnnr”f) V.
Potential dlfferé'ﬂce of capacitor 2 Va=
il ¢,
(i) Equlval lcapaéfance =C, =7
we, /}\now\//
O‘ + Ca
W A
puttipg the value

Ce=6x mﬁﬁum'ﬁ
Ny
Ce=18xu
C

e }?uF

(i)
(ii)
(iii)
(iv)
Sol:

+12]

i

Sol: (ii) Charge across each capacitor = ?
we know
Q=CV
For first Capacitor
QI = Clv]
Vi=v
Q=
putting the value
Qi =107 x4
Q= 72}-'-F/
Slmllurly )

qupacnl'

Q;f— Cv \\1
pfmmg the value

Qa—lZlU/ 12
;—J -HC

\/ oten al difference of capacitor = ?
o, yékn
ow

—C|+C2

utting the value

v, =Ci+C:

%:' =6+2

Z_y

Vi =Z—§

(iv) Potential difference of capacitor = 2

% =C+C;

% =6+12

% =18

Vi=8V

Total voltage =V, + V; =4V + 8V
Total voltage =V 12
— ¢t —
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SECTION 1

MULTIPLE CHOICE QUESTIONS
CHAPTER .....c..coveevianenae 14
CURRENT ELECTRICITY

60 Current Electricity

vii. If we double both the current and the
voltage in a circuit while keeping its
resistance constant, the poyér
(a) remains unchanged )hal ,eis'

(?) qu druples

viii. What is the power \.ratmg of-a lamp

connected to a 12,V sourece,whenit carries

] doubles

PCTB EXERCISE 2542 2V}
¢ Choose the correct answer from the (a) 48 W o) [4{5/W
following choices: 30W mt}hsﬂ w

. The combingd resistance of two identical
resistors,. connecied-m series is 8 . Their

i. An electric current in conductors is due to
the flow of

(a) positive ions (b) negative ions :‘;:‘bﬁﬁg;‘ﬁmﬁtﬁlce in a parallel
e
(c) positive charges free electrons @ 5{32 (h) l © 80 @I12Q
c
ii. What is the voltage across a 6 § resistor

when 3 A of current passes through it?

FROM PUNJAB BOARDS

(a) 2v () 9V 5 /2014, 15, 16, 17, 18 & 19)
18V (d 36V 1. The\qléciric power of washing machine is:

. What happens to the intensity or thc
brightness of the lamps connected in seriés
as more and more lamps are added? /

decreases \/
(c) remains the same (d) cannot be predicledQ

. Why should household appﬁmces be
connected in parallel with lhe\vultngc
source?

(a) to increase the resiql'm eof the \EEI} 3.

\m-ul-14)(GUJ-Gﬂ-u,lS)mm-Gn-M,lS;

ZZa) 50 m750 (c) 100 (d)800

7 2. What is the power rating of a lamp
¢/connected to a 12v source when it carries a

(a) increases
current of 2:5:A:
(LHR-GII-14)(MTN-GII- 15)(BWP-GII-17)
(SGD-GII-18)(FBD-GII-16, G1-18)(DGK-GI-18)
(SWL-GII-14, GI-16,17,18)
(a) 4.8w (b) 14.5w 30w (d) 60w

Formula of e.m.f is equal to:

=

(h) to decrease the rl:smam:e of théeircuit

(LHR-GI-15, GI-17)(MTN-GI-14)

to provide each /apphance the same (@ E gi (b) 1==E
voltage as the power,sol rC % !
(d) to provide £dch appli the same E= 6 (d) E=%

current az.l::‘pu ér source’
. y
Electric pot d e.m?

m are lhe/;\m\ne termis,

Unit of resistance is:
(LHR-GII-15)(GUJ-GI-18)(FBD-GII-18)
(SGD-GII-19)(DGK-GII-18{RWP-GII-14)

(b) are the different terms (a) Ampere (b) volt
Ohm (d) Farad

(c) have different ufiits
(d)Qg_UL(b) an| Vc)

Mathematical form of current is:
(LHR-GI-16)(GUJ-G1I-16)

vi. “dobble the voltage in a simple 1 Q
e]ec\l:l\ Circuit, we double the (@ I=6 (h) e
m curtem (b) power f

4 (e I=— (d) I=VR
(c) resistance (d) both (a) and (b) q
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6. What happens to the intensity or the
brightness of lamps connected in series as
more and more lamps are added:
(LHR-GI-15)(FBD-GI-16, 19)(DGK-GI-15, GII-16)
(a) increase decrease
(c) remain the same (d) cannot be predicted

7. In C.R.O the potential of grid is:

(LHR-GI-17)
(a) Positive (b) Zero
(c) Neutral Negative

8. What is the voltage across a 6{} resistor

when 3A of current passes through it :
(LHR-GII.18)(SWL-GII. 16, 17)(RWP.GII-17)
(DGK-GI-15,16,19)(SGD-GII-15,17)

@2V (b)9V 18V (d)36V
9. Mathematical form of Ohm’s Law is:
(LHR-GI-18)
@ P=1IV V=IR
© Q=11 @ w=9

10. When we double the voltage in a sir:y
8

electric circuit, we double the:
-18)
LY
® S

(LHR-GI-18)(BWP-GII-19)(SGD-

(a) Current (b) Power
(c) Resistance Both (a) and

11. What will be the voltage acro e,6 Ohm
resistor when 3 ampere current | asses
through it: _(GUJ-GLII-15)
o= ) <V
18V f’aﬁ v\‘\

12, One micro Farad i is g ual reg

UJ-Gl-lo)

(a) 10°F \1‘0\
(c) 10"F )10 ZF

13. The unit ufe lectri (GUJ-GI-17)
£ (SWL- Gml “' -GI1-14, 15, GI-18)

(SG‘D GII-14)(FBD-GII-14)

(a) vo! ‘ ¢/(b) joule

(c) ampere watt
14, The'« on induced emf in a circuit is
in aecorﬂﬁ?f ¢ with conservation law of:
i (GUJ-GI-17)
(a) mass (b) charge
energy (d) momentum

15. An electric current in conductor is due to
the flow of: (GUJ-GII-17)
(a) positive ions (b) ns ﬁVE ions
(c) positive charges mf ons)

16. If we double both lhe‘curﬁﬁn 5 tage
in a circuit while keeping i stance
constant, the power is 5‘\ gGUJyGII-lB , 19)

RWP-GULIDGKCT9)SWL-G119)
(a) remain unchanged
(b) halves y <
doubles
(d) quadruple
17. Electris k 'equal to
(BWP Gl] 18)(GUJ-GII- 18)(RWP.GH 19)
(a) b1V
f‘~R (@) 1R?
s
lﬁ, The rate orﬂnw of charges is called:
v (GUJ-GI-18)
R _a_) currént (b) volt
R}h!r( (d) coulomb

lg.in an electric circuit when electrons move
> from low to high potential they will:
(MTN-GII-14)
/7 (a) lose energy Gain energy
7 (c) Gain potential (d) lose their identity
20, An electric current in conductor is due to
the flow of: (MTN-GI-16),
(RWP-GI-16, 17(SGD-GII-14)(FBD-GI-15, 18)
Free electrons (b) Negative ions
(c) Positive charges (d) Positive ions
21. The SI unit of e.m.f is:
(MTN-GII-16)(FBD-GI-19)(BWP-GI-19)

(a) NC' (b) NC
) CJ & ic!

22, 1 milliampere is equal to: (MTN-GL,11-18)
(a) 1072A 10°A
(c) 107°A (d) 107°A

23, One Watt is equal to: (BWP-GI-15)

(SGD-GII-19)(DGK-GI-14, GI-16)

@l M © P’ @si’

24. An ideal voltmeter has a resistance:
(BWP-GI-14)

(a) Very Low Very High
(c) Nothing (d) Low
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25, In Mica Capacitor, the Dielectric is:
(BWP-GI-16)
[ Mica (b) Plastic
(c) Paper (d) Aluminum
26. The combined resistance of two identical
resistors, connected in series is 8§ . Their
combined resistance in a parallel
arrangement will be:
(LHR-GI-19)(BWP-GI-18)
MZQ 42 (c) 8Q (@MI2Q
27. The direction of induced emf in a circuit is
in according with conservation of:
(FBD-GII-14)
(a) mass (b) charge
(c) momentum Energy
28. Formula of e.m.f is equal to e.m.f circuit is
in according with conservation of:
(FBD-GI-14)
(a) E=é (h)F=¥ (c) E=% (d)E:%
29, Unit of current is: (FBD-GII-17)
(SWL-GII-15,18)(RWP-GII-1.
(a) Volt (b) Joule
(c) Coulomb Ampere
30, ST unit of potential difference is: >
(FBD‘GII-IB)rDGl(-GH-18)(SGDAG[-‘U§
(a) Ampere m Volt y

() Farad ) Pascal(M
31. Electrical potential and e.m.f; (RWP: I-16)

are the same terms &’b

(b) are the different terms
a!;}}/(ﬂ(-(‘l 17)

(c) have different units
(dy BothC & B
32. 1K Wh is equal to:

(RWP.
[ 3.6 x 10° b) 361
(c)36xl(] ()36 % 10°
33. Specific re istan ot‘ cop] T iS:(RWP.GII.18)
(a) 1.99 / 031.69
() 1.50 (d) 1.20
34. Pﬂlcnﬁnl of ne ulra[%n: is: (RWP-GI-18)
(a) 1V (b) 5V

4oy (d) 10V
35, Sl‘hm of electric Potential is: (SGD-GI-16)
B Velf (&) Watt (c) Joule (d) Ohm
36. 1 mille Ampere 15- (SGD-GI-16)
B 10PA®m 10°A @ 10°A @) 10°A

4
4 /// () 12 Volt (@ 10 Volt
A2. The symbol to denote resistance is:

37, The formula to find the magnitude of

current is: (SGD-GI-15)
I=£ta (b) 1 L‘QV -
Cc
© I=CV @1 =0
38. Specilic resistance of m:lal Nlchrnme is?
(SGD-GI1-18)
B 10010 Qm 5) 200%107°Qum

(e 300x10‘“mﬁ‘\(d) smxm"‘nm

39. The Eqmvalem rmlslancu: ul' two resistors
of 6 KQ amj 4 KQ are connected in series
across a 10V'bal(n_ry (DGK-GI-18)

1@ KQ () l—szm(d)% KQ
40. The rate of flow of charge is called:
(SWL-GII-15)
current (b) volt
/ (c) Ofﬁl\ (d) Coulomb
F{ve Jojlles of work is needed to shift 10C
charge /frum one place to another. The
pulen!ml difference between the places is:
(SWL-GI-15, 16)

[ 0.5 valt

> (a) 5 Volt

(SWL-GII-18)

B w= © ~~@HlF
43, To measure the value of current flowing in
a circuit which device is used. (LHR-GI-19)
Galvanometer (b) Ammeter
(¢) Volumeter (d) None of these
44, Power of hair dryer: (LHR-GII-19)
(a) 5000 watts (b) 1500 waus
1000 watts (d) 800 watts
45, Specilic resistance of iron: (LHR-GII-19)
9.8x107*Qm (b) 100x1078Qm
(c) 136x107°Qm (d) 5.25x107*Qm
46. A 100 watts bulb is connected to 250 volts
supply. The current flowing through the
bulbis_______ amperes. (GUJ-GI-19)
(a) 0.4 m25 (c) 48 (d) 145
47. Two resistances of 6 k Q and 12k Q are
connected in parallel across a 6 volts

battery. The potential difference across
6kQ resistance is, volts. (GUJ-GI-19)
(a) 2 (b) 4 © 6 [ 12
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48. 1 KWH = (BWP-GI-19)
(2) 36N (b)3.6W
(o XIS ) 3.6]

49, Specific Resistance of Silver is: (BWP-GII-19)
(a) 1.69x10°Qm (1) 275x10°Qm
1.7x10°%°Qm (@) 525%x10°Qm

50. If we doubled the length of mettalic wire
while other factors remain same, then its
resistance will be: (MTN-GI-19)
(2) Half Doubled
{c) Quadruple (d) Remain same

51. Specific resistance of Graphite is:

(MTN-GII-19)
3500x107°%Qm  (b) 100x107*Qm
(c) 9.8x107%Qum (d) 10.6x107*Qm

52. The power of small fan is: (MTN-GII-19)

(a) 100 watts (b) 750 watts

50 waits (d) 10 watts
53. The electric meter installed in our housﬁ'
es the P of electric
energy in the units of: (FBD-C-‘il-l\9%
(a) Watt (b) Watt hour «
(c) Mega watt hour Kilo watt hour
54. The SI unit of emf is: ABD:GI-19)

BINc! B)NC (o) T (dNC‘\‘)
55.1f we increase the area l{%l_l)} its
resistance. GD-GI-19)
(a) Increases m Deffeases
(¢) No change < d}/Y(?l/rlishe?
56. The unit of volts/” \_ﬁfJGK-Gu-ly)

®|i/c & AbycyT

(c) Nm™
57. Cross seétional are}vlhe wire:
ﬁ \ (DGK-GII-19)
nd’ :ﬁ#f wd

o
(a (d) )

=
58. Sp\n}d\ﬁ /teslxtance of copper: (DGK-GII-19)
() 19X107%Qm [ 1.69x1070m
(©) 2.75%107%am  (d) 5.25x107°Qm

b7 ©

/

TION II

SHORT QUESTIONS ANSWERS

PCTB EXERCISE
(l NO PCTB SHORT QUESTIONS |
FROM PUNJAB BOARDS

2014, 15,16, 17;.18 & 19

1. If 0.5 C hdve pass through a wire in 10s.
then what will be the value of current
flowing through wiré?  (LHR-GI-14,15)
— :GEf4, GIL-17)(FBD-GI1I-15)
P-GL11-14)(SGD-GI-15)(RWP-GI-16)
Ans. Gﬂ’en Q=05C, t=10s,

Find: 1= "'/
N

1=005cs™ S0mA
Total current flow through wire I = 50mA.
2., What is meant by Electric current?
‘Write its equation.
(LHR-GII-14,16, GI-II- 18)(RWP-GI- 14, GII-19)
(GUJ-GI-14)(BWP-GI-14, G1,11I-15, GII-17)
(FBD-GI-15,18)(MTN-GII-15, GI-16)
(SWL-GLII-14,15, GI-17, GII-18)
The rate of flow of electric charge through
any cross-sectional area is called current.
If the charge Q is passing through any area
in time t, then current I flowing through it
will be given by

Ans,

Current = %ﬁ%
or I:%

3.  Define Ampere or define unit of current.
(LHR-GI-16,17)(GUJ-GI-14(BWP-GI-18)
Ans. SIunit of current is ampere (A).
Ampere: If a charge of one coulomb
passes through a cross-sectional area in
one second, then current is one ampere.

mA=10"A
ImA=10"A
1pA=10"A
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4.  Which instrument is for
measurement of current.
(LHR-GI-15)(BWP-GI-14)
Ans. Am-meter is used for measurement of
electric current, It always connected in
series while measuring electric current.
Define potential Difference and write
the name of unit. (LHR-GI-14)
(SGD-GI-14)(DGK-GI-14)(RWP-GI- 14, GII-17)
(GUJ-GI-15, GII-17(MTN-GI-14)(SWL-GI-11-14)
(BWP-GLII-14, GI-15,16)
Ans. Potential difference: Potential difference
across the two ends of a conductor causes
the dissipation of electrical energy into
other forms of energy volt as charges flow
through the circuit.
Unit: SI. Unit of potential difference is

used

5.

volt.

6.  Define Electro Motive Force. Write its
SI unit.

OR What is meant by the term Electro
Motive Force.

(LHR-GI-14, 17)(MTN-GI-14,16,18,19)(FBD-GI-19)
(GUJ-GI-14, GII-15)(BWP-GLII-14, GII-19)
(SGD-GI-16)(DGK-G1-18)(SWL-GII-14,18)
Electro Motive Force: It is the ene
supphed a battery to a unit positive c
when it flows through the closed

Ans.

4
e/

10, Define Resistance and give the name of
its unit. (L]IR-GI-!-!](DGK-G[I-H, GI-17)
(MTN-GII-17,181(GUJ-GI-17,18)
(SGD-GII-16)(BWP-GII-1 (SWL-GI'!I-JT,IB]
(FBD-GI- 14, iﬁ)(l! _GI1- 4 18)

Ans. Resistance: The pmﬂeny of a substance
which offers oppns:\mn to theflow of
current through jt is Caﬂcd_lLS_rESlslance

Unit: The SI umf ‘OFsesistance R is Ohm.

11. What do you.mcﬂR b!S' nhmn: and Non-

ohmic mat‘e'nals"\ (LHR-GL-16, GII-19)

(MTN.-GI- 14:GH 19](FBD-GII - 18)}(RWP-GII-16)
Ans. Ohmic terials:

){alﬁ:nals that obey
Ohm's lm\w héce have a constant
ance er a wide range of voltages,
an fsmd to be @hmic.
Exﬂmplc of bhm]c Most metals shows
oh'h'i]b»beha our.
4 Non.Olmic Materials: Non Ohmic
%ﬂls having resistance that changes
with Joliage or current are non-chmic

‘nm 1als.

Non-Ohmic: Non-ohmic materials have a
non linear voltage-current relationship.
Example of non-ohmic filament lamp and
thermister.

Or The energy converted from non-\\: JZ Define resistively. (LHR-GI-14)
electrical forms to electrical form when \/Ans. The resistance of conductor of one metre
one coulomb of positive c

e passes
through the battery. :

_ Energy
emf= Charge

W
orE=7

The unit for e.m.f. is JC
volt (V) in SI systi

wh]ch’g equal to Unit:

7.  Write the sourtes of emi? write names.
' 4 ‘(LHR GI-15,17)
Ans. Battery dry, Ils e/lc/gre sources of e.m.f.
8.  How we measuré e.m. féf a battery.
(LHR-GII-14)
Ans. In ouﬁm;}:e\e./m/f of the battery we
congec'l ‘u]tmele: directly with the
terminal of\the baftery.
9.  Define Ohm} //
e LHR-GL1I-15, GI-18)(MTN-GI-19)
‘:% (RWP-GI-16)(FBD-GI-18)
Ans. e:(/potennal difference of one volt is

app\lhecl across the ends of a conductor and
one ampere of current passes through it,
then its resistance will be one ohm.

cube is called resistivity.
L
formula: Its formulais R=P A

13. Define joule’s law. OR
State Joules Law.

(LHR-GII-14,17,18)(MTN-GII-18) (DGK-GII-18)
(RWP-GI-14, 15, 18, GII-19)(BWP-GLI1-18, GI-19)
Ans. The amount of heat generated in a
resistance due to flow of charges is equal
to the product of square of current I,

resistance R and the limez duration t,

2 Vit

W=IRt=p

14. Write down two advantages of parallel
circuit of Resistors.
‘What is the advantage of connecting the
equipments in parallel circuits instead
of series circuit?

(LHR-GII-14, GI-15)}(DGK-GII-19)
Parallel circuits have two big advantages
over series circuits.

OR

Ans.
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(i) Each device in the circuit receives the full 19, Draw circuit diagram for three
battery voltage. capacitor some circuit connected in
(ii) Each device in the circuit may be turned series combination, (THR-GII-14)
off independently without stopping the Ans. ”
current flowing to the other devices in the :
circuit. This principles is used in
household wiring. H lﬂﬂ{
15. Define kilowatt Hour and write \
equation of quantity of energy in
kilowatt energy. (LHR-GI-14)(DGK-GI-18) K)—;l~\’..|_—'—\>—
Ans. The amount of energy delivered by a Fg Cnpnﬁ“ h;mmhmlmn
power of one kilowatt in one hour is called 1 \
kilowatt-hour. C C AL
Formula: amount of energy in ‘:é/" CZ\CJ
walt 3 time is use in hour able ¢ c:lors value of capacitance
kwh="""900"" be mcrea or decreased.
16. Write down formula to calculate the 20. Acu\rre:;})f mA is flowing through a
value of electricity bill. (LHR-GI-15) re for=l"minute. What is the charge
. . /—\I‘[oIHng through the wire? (GUJ-GII-14)
Ans. cost of electricity = number of unit / \
consumed x cost of one unit = Ans <1} 3mA
walt x time of use in hours . \/ Ix107°A
W x cost of one unit
i =1t = lmin = 60 sec
17. If the length of copper wire is 1m and > Q="?
diameter is 2mm, Finds its reﬂslam:@ /
(LER-GRI7 < 1=2
Ans. Given that, length of the wire L = l rn f !
diameter of the wire d =2 mm & ._10 m =>0Q=Ixt
Cross sectional area of the wire (% 3 Q=3x107x60
A=1tdzl4=3'l4x(2“q-]f"_‘l\-; Q=180x 107
fors o Q=0.18C
A=314x40"m . s
i i {/ Ié’) b o 21. In order to measure current is in a
Specific resistance/0f copger p =1,69 x10 circuit, why ammeter is always
Qm \// 4 connected in series? (GUJ-GL-14)
Now we have —p x LIA; ) Ans. Like galvanometer, ammeter is also
= L.69x lj 3 14%107°m” connected in series so the current flowing
R = 0‘5 %1070 in the circuit also passes through the
18. What/ e dlfference between a cell ammeter,
and/ a“ﬂ-y-r 22, How do the jewellers identify d d:
b (uu{-}::n- l‘ﬂ(GU.] -GII-17)(FBD-GII-19) as real or a fake one?
Ans, Call: A ca}l“u{ a signal unit or the base (GUJ-GI-14)(SGD-GII-19)
QOI\M Ans. Jewellers identify diamonds as real or a
Bmte{y A battery can be single cell or fake one made from glass, by holding it to
multiple cells connected together in series their lips. A real diamond feels very cold
or patallel to make the voltage current duet the ability of transferring heat four or
rating as required. five times give times better then copper.
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23. Which metal is used as the filament of
an electric bulb? Explain. (GUJ-GII-15)
Ans. Tungsten filament is used in electric bulb.
Because tungsten has the highest melting
point of all metals and it does not melt
even when it is glowing.
v
Prove that: P= R"
(GUJ-GI-16)(FBD-GII-18)
Ans. The amount of energy supplied by current
in unit time is know as electric power.

Electric Energy

time

24,

Electric power =

w
P=T

Where w is the electrical energy given by.
w=QV
Put the value of W in equation.

Putting value ofljn'cqu.:\ﬁl. (iii)
v N4 7
P==AV
R

Vl

cﬁﬁr coding of live wire

\an mlm'al mre

25.

// (GUJ-GII-16)(DGK-GI-19)
Ans. Lwe\wwe (L) Red or brown colours
usu se.

Natural wire (N) black or blue colours use.

26, Define Electric power and its write unit,
(GUJ-GI-15,16)(MTN-GI,1I-14, GII-16,18)
(BWP-GI-14)(FBD-GI-14;16,17, GII-15, 17)

Ans. The amount of energy s p’plied’b’ﬁurrenl

in unit time is known s eleetfic pow
w=qv A
Therefare, above equation become

Electric power ngt_(y —IV=IR

us™. \

Define kilowatt Hou

(GUFGI- cl‘lﬁ)(hITN GII-15)(FBD-GII-15)
/ (DGK-GI-18)

i bf energy delivered by a

‘or tkwu‘ 3.6MI.

\ GU.'I GI-15)(RWP-GI-1I-19}{DGK-GII-19)
Ans, kwh = 1000 w x 1h

= 1000w x (3600 s)

= 36x10°1

=36x10x 10°]

=3.6x 10°

=3.6M]

Write the use of relay. (GUJ-GI-17)

The relay is used to control a large current

with the help of a small current.

A relay is an electrical switch that opens

and closes under. The control of another

electrical circuit.

Define specific resistance?

(GUJ-GII-18)(RWP-GII-17)

The resistance R of the wire is directly

proportional to the length of the wire i.e R
(1)

The resistance R of the wire is inversely

proportional to the area of cross section A

29.
Ans.

1
of the wire i.e. R e A- After combining

the two equation we get R = P % . Where

‘p’ is the constant of proportionally known
as specific resistant.
Unit: The unit of ‘p’ is ohm-metre ( m)
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31. What is meant by conventional current? Kilowatt Hours: The amount of energy
(GUJ-GI-18)(FBD-GI-17)(MTN-GI-16)(RWP-GI-16) delivered by power of one kilowatt in one
I _(DG]K-GI-l‘.')(_S‘:j‘LEGl]L-IH. GI-17, 19) hour is called kilowatt-hour§™>
ns. Conventional current is defined as:
Current flowing from positive to negative 37. Write are sources of emf’\ﬁw/n{n}nes.

terminal of a battery due 1o the flow of
positive charges is called conventional
current.

32, What is different between galvanometer
and Ammeter? (MTN-GII-14)
Ans. Galvanometer: Galvanometer is very

sensitive instrument and can detect small
current in a circuit.
Ammeter: After suitable modification
galvanometer can be converted into an
ammeter. A large current of the range such
as 1 A or 10 A can be measured by means
of ammeter. Like galvanometer, ammeter
is also connecled in series.
If two resistors of 6kQ and 4k are
connected by a battery of 10V in series.
Calculate equivalent resistance.
(MTN-GII-16)(FBD-GI-14, 15)(BWP-GI-15)
. (a) The equivalent resistance of the serlcs
combination is
Re=Ri+Ri0rR.=60kQ +4kQ = l(]I\Q
Define electric power and kilowatt hnur, 4
(MTN.GII-15)
Electrical power: The amount of cner“y\
supplied by current in unit tirfle. 15‘1\rmwn
as electric power.
Kilowatt hour: The amaunt of (energ!
delivered by a power of ‘onckilowaul in
one hour is called kllowmt h\our
In a circuit 20hm, 30hm and> 60hm
resistance  are Qmmected iny, parallel.
Battery of vollage\/ 6. calculate the
equivalent rcsls(lance if thecircuit.
(MTN-GI-18)
The equxvéen\lﬁstau& of the series
combinafion 15 \
Re = R1HR2 + REY

={20Q14 30 0 4,600
=110 n\ 4
i;t'mguish‘ bétween watt and kilowatt

“n'm's l:gile owing between two point.
(MTN-GI-17)
Ans. Wal!. The potential difference between

two pomt will be 1 volt if 15 of energy

33.

34,
Ans.

35.

36.

consumed by lc charge.

g (]]“'P—_él-lﬁ)
Ans. Battery dry cells etc ﬂre‘source{" em.f.
38. What is meat of Ohmic:Materials.
\(B\VP GI-16, GLII-17)

Ans. Materials lhm Ohr;'s»law and hence
have a cdnslam res:sl:mce over a wide
range of vc}[ages, are/smd to be is called

ohmic malérialsJ
39. Whﬁ;Bnn-ohmlc materials.
(BWP-GI-16)

Ans. Mnlcnals does not obey Ohm'’s law called

non ohlmc aterial and the resistance of

lhal-ma[ena] varies at high range of

/voll.nqes Thermister and filament are non-
ohn}m/

40.., ond does not conduct electricity
however it is very good at conducting
heat explain. (BWP-GI-16)

Ans Diamond does not conduct electricity
however it is very good at conducting heat

‘,ﬂ' because its particles are very firmly

- bonded together.

4

41. What is the unit of electric power?

define it. (BWP-GII-16)
(SGD-GII-19)
The unit of electric power is watt (w).

One waltt is a power is one joule energy
used in one second.

OR
Ans.

Define electric power.

Joule
Second

wall =

3
w=s

Describe two  features
combination of Resistors.

42, of series
(BWP-GI-17)

Ans. Resistors can be connected in two ways.

(i) Series Combination:

In series combination, resistors are
connected end o end (Fig.) and electric
current has a single path through the

FB | TALEEM CLUB | 0340- 6042418



Al-Sana Solved Past Papers (Physics 10%) 68 Current Electricity
circuit. This means that the current passing (4x107%
through each resistor is the same. A=(3.14) 4
=V, = =V — V| _ -6 2
R, R R, A=3.14%x10"m
P=1.69 x 10°Qm
I L
\d R=Px \
K N 7
Fig. Three Resistors in R=169x%x1 =]
series combination ; Mx 107
43, What is SI unit of Resistance? Define it. .6 1 AN
(BWP.GI-17,18) |
Ans. The ST unit of resistance R is ohm. It is
defined as ohms,
When a potential difference of one volt is g
applied across the ends of a conductor and 47, te down' /two features of parallel

one ampere of current passes through it,

then its resistance will be one ohm,

In order to measure current is in a

circuit, why ammeter is always

connected in series?

(FBD-GII-I-‘I)(RW]‘-G[-]-I‘_

Ans. Like galvanometer, ammeter is
connected in series so the current flof
in the circuit also passes lhrougT'f
ammeter.

45, Define Volt. (FBD-GII-15)

Ans. The potential difference belweélf\ﬁ%a;, int
will be 1 volt if 1J of energy consumed

44,

I C charges while ﬂow"‘—{wb M wo
point <
V= {iC"
46. If the diameter, of coppe er wilfz 0.002m,
then find its gfoss sectional drea.
’j (GI-14)
Ans. P 5 104

) 2 x 107
; =(3.14)!><_4L

com| i.nati_on, of resistance. (FBD-GII-14)
~—

@Ehe\?um of currents in all the resistors is
O /caxal to the current supplied by the
\Ej'ery in parallel combination of
wesistors. [I=][ + L+ 13

> (ii) The voltage across each resistance in
parallel potential difference is same.

How many watt hours there in 1000
joules? (GUJ-GI-19)(FBD-GI-16)(RWP-GI-17)
lkwh =1 x 1000w x 3600s
1kwh = 3600000 j
1kwh =36 x 10%]
1kwh =3.6 x10°
3.6x10°

1000 J

3.6x510°
lWh=Tj

lwh =

1wh=3.6x10%j

. 1

j=3gx10° *h
1 g

li=5¢ x 107 wh

1j=0278x 107 wh

1000 j = 0.278 x 107 x 1000 wh
1000j =0278 x5 107 x 10’ wh
1000 ] = 0.278 wh.
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49, Convert one kilowatt hour into joules.
(FBD-GI-17)(SGD-GI-19)
Ans. One Kilowatt-hour Ikwh = 1000w x1 hour
= 1000w x (3600s)
=36 x 10%
=3.5mj
50. What is different between galvanometer
and Ammeter? (RWP-GLI-15)(DGK-GI-14)
. Galvanometer: Galvanometer is very
sensitive instrument and can detect small
current in a circuit.
Ammeter: After suitable modification
galvanometer can be converted into an
ammeter, A large current of the range such
as 1 A or 10 A can be measured by means
of ammeter. Like galvanometer, ammeter
is also connected in series.
51. How many watt-hours are there in 1000
joules. (RWP-GI-17)
OR Prove that 1kwh =3.6 MJ (GUJ-GI-19)
Ans. lkwh = 1 x 1000w x 3600s
Ikwh = 3600000 j
Ikwh =36 x 10°j
Ikwh = 3.6 x10°]

3.6 x10°
Iwh = 1000 _|
3.6x510°
[Wh:TJ

1wh—36x103j

lj——v wh /47

3.6x 107
11_36x? . ‘
1j=0278 \07{? '
mom—oz‘rs 90 /((;{m wh

é 78><5~ #'x 10 wh

1000 j

moq‘gj 0\213 wh?
52, Does a Tuse a circuit control the
potential d:ﬂﬂ'encc or the current.
(RWP-GI-17)
is a safety device that is connected
in sefies with the live wire in the circuit to
prule\:bl.he equipment when excess current
flows.

53. Define Resistance and write its unit.

nn{%“’l’ -GI1-17)

Ans. The property of a subst: whlch offers
opposmnn to the flow offeurre ytj i

e SI uni

resistance R is Ohm

54. State Ohm’s law an \[ﬂle its equatmn
OR State Ohm’s law. ““(SGD-GI-16,17)
GD‘J-G! 11-19)(SWL-GI-19)
Ans. The amozuﬂt Lm.'sm passing through a

is called its resnslanci\u il

conductoris directl pmporumml to the
potential difference applied across its ends,
provnded th mperﬁture and the physical
sm 16/ theleo n uf:l/r does not change.

or Vel

ie., 1 AY
._ IR

SSﬁWh he limitation on the Ohm’s

lawi' (SGD-GII-14)
.éonditlon of Ohm’s law:

(|)\0hm"5/ law is valid only for metals
(specnﬁc metals).

5\‘” Why does the Resistance of conductors
increases with the increases in

/ temperature? (GI-14)
ns. The resistance of conductors increases

with increase in temperature. This is due to
increase in the number of collisions of
electrons with themselves and with atoms
of the metals.
57. Write the name of the ways to combine
the resistors. (SGD-GI-17)
Ans. Resistors can be connected in two ways.
(i) Series combination.
(ii) Parallel combination.
58. Provethat: P=1'R.
(SGD-GII-17){DGK-GII-15)

Ans. P=IR

w
we know P=T

= we=QV P=¥

P=QY P=1y
P=VI
P=(R)()

+ V=IR
P=IR
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59. A current of 3mA is flowing through a 64. Define Electric power and its unit.
wire for 1 minute. What is the charge (RWP-GI-19)(DGK-GI1-14,18)
. . ~
flowing through the wire? (DGK-GI-16) Ans. The amount of energy szppﬁéd by, current
Ans. 1 =3mA in unit time is known as dlectricfower.
=3x107°A w=QVv
. Therefore, above equation becoini
== lmin = 60 sec i 3
Q=7 Electric power P‘C\\ C\ \—]V ‘R
Q 65. 'Write down tWD ailvnntagus of parallel
I= 1 circuit ovcr series dn:ult.,
(R -Gl 19}(DGK-GII-17)
=>Q=Ixt Ans. Parallel cu1l have t\vn big advantages
Q=3x107x60 over series circuit.
N L. EaE!Tdewce-m the circuit receives the
Q=180x 10" full baltcl‘y voltage.
Q=0.18C 2! Each device in the circuit may be turned
60. Write briely the function of N qently without stopping the
Ivanometer? (DEK-GL15) currentfl owing the other devices in the
ga ' ’::Tn:uu This principle is used in
\

Ans. Galvanameter is very sensitive instrument
and can detect small current in a circuit. A
current of few milliamperes is sufficient to
cause full scale deflection in it. Whil#
making the connections polarity of /the
terminals of the galvanometer.

After suitable modification galvanometers, |
can be converted into an ammeter.

£
61. How do the jewellers ldenllfy\ﬂiamonds

as real or a fake one? (DGK- Gr-lﬁ)

Ans. Jewellers identify dlamorlds avreal ora fal\e
one made from glass, by holdmg it o their
lips. A real dlamond/ablhty of tﬁmsl'ernng
heat four or give timés bcller then coppcr

Write an exampl&of use
effect of currmt

62, for heating
W

(DGK-GI-16)

Ans. We use he\ ng e fect of an electric current
for d|ffexem\p me’s. “When a current
flows lhough lhe)ilnmem of bulb it glows
white /ho and gnve out light. Electric
heafers hav\a very‘thin wires that glow red
hot when cun'eui flows.

63. (De

Ans. The /amounl of heat generated in a
resistance due to flow of charges is equal

to lhe> product of square of current I,
resistance R and the time duration t.

eJoule’s law. (DGK-GII-14,18)

4 /
Qpl67.

houschold wiring.
\What is difference between current flow
and water flow: (SWL-GII-14)
Ans The flow of charge in a circuit is like the
flow of water in a pipe except that a
conducting wire is needed in order to have
a complete conducting path.
If 2A current is passing through 60 v
battery. Find its resistance. (SWL-GI-14)
Giventhat, V=60V,1=2A
Using Ohm's law
V=IR
VvV 60V

-1
=T=3a=30VA'=300

What is the direction of conventional in
a circuit? (SGD-GI-19)
The direction of conventional current in a
circuit is negative terminal to positive
terminal.

Why does the current easily flow in a
conductor. (DGK-GII-19)
The conductors has the less resistance to
the flow of current conductors have excess
of free electrons which are not held
strongly with any particular atom of
metals. These (ree electron move randomly
in all directions inside metals, When we
apply an external electric field these
electron can easily move in a specific
direction.

v

Ans.

b 4

or
68.

Ans.

69.

Ans.
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This movement of free electron in a
particular direction under the influence of
an external field causes the flow of current
in metal wires.

70. Write the SI unit of potential, difference
and define it. (FBD-GII-19)
Ans. SI unit of potential difference is Volt it

define as. if one Joule of work is done
against the electric field in bringing One
coulomb positive charge. from infinity if a
point in the electric field Then the
potential out that point will be one volt.

SECTION III

LONG QUESTIONS

(2014, 16, 16, 17, 18 & 2019)

14.1. Define and explain the term electric
current.

143. What do we mean by the term e.m f? Isdt
really a force? Explain. /,-’

144. How can we differentiate between .i:n.f/
and potential difference? Y 4

14.5. Explain Ohm's law. What are its
limitations?

14,6. Define resistance and ils unil&%ﬂ

14.8. Explain the energy dissipation, in<;
resistance. What is Joulé's Tawao, N

14.10. Discuss the main/feam‘re;\&;f‘"pﬂmllel

combination of resistors.

. Determine the gquivalént resistance of
series combination of resistor;

SECTION IV
SOLVED NUMERICALS

Examples 14.1: 1fo.5€ 'charge passes through a
wire in 10 s, thenAvhat will be the value of
current?ﬂovnn’g;ﬂix_fbu gh the wire?
Solutions, given that, Q = 05 C, t =
therefore by, using

2 Q=05C/10s=0.05 A=50mA

10 s,

Examples 14.2: Reading on voltmeter connected
across a heating element is 60 V. The amount of
current passing through the héafiig element
measured by an ammeter is 2/A. W.hit\is the
resistance of the heating coil ofth_iefemene?
Solution: Giventhat, V=60,1=2 A._~
_~
Using Ohm’s law
V =IR

or

Examp]l:s{tl.d-: If t‘vla'o resistors of 6kQ and 4kQ

m’/e,cpnneciet_i;ig) €ties across a 10V battery, then
find lh}é following quantities:

- . .
(a)\ /E‘qui\;a]ent resistance  of the series
2 ‘combination.

(b)s, The current flowing through each of the
resistance.

y (¢) Potential difference across each of the
resistances.

N ‘/Sdlulion: Giventhat, Ry =6 kQ and R; =4 kQ

< Ans. {(a) The equivalent resistance of the series
combination is R. = Ry + Ra
or R.=6kQ+4kQ=10kQ
(b) If a battery of 10 V is connected across
the equivalent resistance R., the current
passing through it is given by
A\
1 = R
_lov
T10kQ
=1.0x10° A
=1lmA
In the case of series combination same current
would pass through each resistance. Hence,
current through R; and R; would be equal 1 mA.
(c) Potential difference across
Ri=V,=IR=10x10" Ax6kQ =6V
Potential difference across
Ri=Vy=1R;= 1.0x10~ Ax4 kQ =4V
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Examples 14.5: If in the circuit (Fig. 14.13), R

=20Q,
the fo
(a)
(b)
(c)

Ra=3Q,R3=6Q,and V=6V, then find
llowing quantities:
equivalent resistance of the circuit.
current passing through each resistance.
The total current of the circuit.

_)_+| [#
K v

Fig. Three resistors in
parallel combination

Solution: (a) As the resistors are connected in

parallel, equivalent resistance Re of the
combination is give by
1 1 1 1
RTR'R R
1 1 1 1 1 11
R~ ﬁ*ﬁ*ﬁ{i*i*ﬁ]"_
1 6
R.T6Q
or R.=1Q

This value is smaller than the lowestdalue of the
resistance in the combination which\is<always

the ca

(b)

(c)

se in parallel circuits.

In parallel comblnntm{{ﬁﬂ\pote{lual
difference across EﬂCh‘ﬂf lhc{esmlunce is
same and is equal olentul of the
battery, which is 6/ fore‘

N V5V
Current lhmugl’l‘,’ R, 'S'Ilikjﬁ 20"
ay V 6V
Current Ihmugh/Rg sl;ﬁ/& R =3 Q_=2A
A Vo6V
Currentlhmugh R3is I3 = ™ =_6_Q=1A

Sum nl' lhe‘cuné?ls passing through the
resistances in, parallel combination is equal
to= -101;\1 current I of the circuit.
'ﬂlerefore‘tolal current is 6 A.

Exampleq 14‘7. The resistance of an electric

bulb i

s 500\!}. Find the power consumed by the

4
/4

'

bulb when a potential difference of 250 V is
applied across its ends.

Solution: Given that, R = 500 .Q’G;.ZSO \'4

and

Using the formula, I \Y//R
1=250V/500 Q =0.5 A
Power P=FR
=(0.5 A) x 5000
=125W

—

—

Examples 14.8: Ca]’cﬁ;t\e thehie month cost of
using 50 W engrgy saver or 8 hours daily in
your study roon.\Assume tht the price of a unit
isRs. 12

Sﬂlutlon:fl:\;;mal.
time =
Numberof units consumed=8x30x0,05 =12units
'I';mr_zfqre.hn_a]

G

ower = 50 W = 0.05 kW,
ghours

6= 12x12 = Rs.144
PCTB NUMERICAL PROBLEMS
A current of 3 mA is flowing through a

Wn{ for 1 minute. What is the charge

flowing through the wire?

!i’s. Flectric current of the wire = 3mA = 3x107A

14.2:

Time to flow of current =t = 1 minuts.

t = 60 second
Charge flowing through the wire=Q =?
we know

Q
I=7
Q=1Ixt

putting the values
Q =3x107%x60
=18010°C Ans.

At 100,000 Q, hw much current flows
through your body if you touch the
terminals of a 12 V battery? If your skin
is wet, so that your resistance is only
1000 £, how much current would you
receive from the same battery?
Resistance = R 1 = 100,000 Q.

Voltage of the battery =v =12 v

if your skin is wet

then your resistance =Ry = 1000Q
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(i) Amount of current which flows trough
your body (when your skin is day) =1="7

(ii) Amount of current which flows through
your body (when your skin is et) I, = ?

Sol: (i) Amount of current.
when skinisdry=F="?

we know
V=IR
V=IR
h:%
I = 12
100,000
h=l%
10
L=12x107
L=12x107°

I, =12x10"°A

(ii) Amount of current when skin is wet.
we know p A
V=IR
V=LR

h=%

putting the value

L= i %
1000 5 .

L=12x107

14.3:

Ans.

conductor wire=1=7

we know

ss a conductor, a current of 1.5 A
through it. How much energy
vauld be obtained from the current in 2
minutes?

. Potential difference = v = 10v.
Current of the conductor=1=1.5 A
Time & flow the current = t = 2minutes
=2 x 60 = 120sec.
The amount of obtained energy =E =?

we know

E=pxt____(i)
P=1V

putting the p ... equ (i)
E=pxt
E=IxVxt

putting the value
E =(1.5) (10} (120)
E =(15) (120)
E=(800) E=1800J
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14.5: Two resistances of 2 kQ and 8 kQ are
Jjoined in series, if a 10 V battery is

connected across the ends of this
combination, find the following
quantities:

(a) The equivalent resistance of the
series combination.

(b) Current passing through each of the
resistances.

(c) The potential difference across each
resistance.

Value of first resistance =R = 2kQ
Value of second resistance = Rz = 8kQ
Voltage of battery = V = 10V

equivalent resistance of the
combination = ?

Sol.

series

(@)

we know
R.=R;+R;
putting the value
Re =2k + 8k
Re = 10kQ
passing

Current through each

resistance

(b)
we know

1 =% putting the value

__10
=10k

10
10x10°Q

1

1=

A 107) 2 x10°)

Vl_—%(leD_jxlﬂl
V[=_

potential difference across

Ry=Va=IR,

putting the value :

Va=(1x107) (8 x 107

Va=8v i 4
14.6: Two resistances of ‘}:ﬂ and 12 kQ are

ted in V] i

:g:;:;ed acnl"l?g%gi_lg ends, ﬁ;::‘;ryﬂ::

values of thefallawing Guantities:

(a) Equivégnl res‘f\ls&nce of the parallel

combil&{ion. !
(b) Current ing through each of the

otential \difference across each of
‘the resistance.

1e’of; nfelTesistance =R =6kQ
lei]’e»pf second resistance = R, = 12kQ
, /Voltage of battery = 6v
(a) uivalent resistance of the parallel
N . .
(f combination = Re =7
) Current passing through each of the

resistances =[ =7

v resistance =V =7
(a) Equivalent resistance of the parallel
combination = Re = ?

4 &’ég Potential difference across each of the

we know

11 1

R. "R, ™R,

putting the value

_ 1 1
=6ka T12kQ
1.1
6 *12
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(b) Current passing through each of the kilowatt-hour consumed by the bulb in
resistance. one month (30 days). //:7
we know v Ans. Power of the electric bulb/= 100
I= R Voltage of the electric bu‘ﬂ[: =V= 22(;>
Current passing through Time used by the bulb daily = Sshetrs.
Ri=l = Rl Days in which buth.l::tfl light =30 days
v 1 Total time used =53 30 = 150 hours (in
L 30 days) /"\)\
R] =
) Ri (i) Resistanc g ilameof bulb = R = 2
putting the value o
6 (ii) Energy in kilo-watt h urs consumed by the
I|=% hulbirrx_uilimqggﬂ./. =7
6 (i)Resistanceof filament of bulb
=5x10° b know
L=1x10" &y
L=1x10"A P=r
% v
R=""
S P

v
Current passing through Ry =1, = Ez

7

The rcsnstnnccare connﬁd in parallel
The tenﬁ:ﬂ dlfference across each of the
resistance ‘Would je equal & the potential
of battery. y

14,7 'Kh‘eleciry:\lmlh is marked with 220 V,
\I\U MW. find the resistance of the
ﬁlamént of the bulb. If the bulb is used

1_
(c) Potential dlff/

resistance.

§ each of the

ﬂC 10!

5 hnurs daily, find the energy in

f putting the value

R= (220)°
= 100

_ 48400
100

R=4840Q

(ii) Energy in kilo-watt hours consumed by the
bulb in one month

we know

E=Pt
putting the value

E=(100w) 150 h

=15 x 100 wh

E =15k Wh Ans.

—tt—
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vii. The direction of induced e.m.f. in a circuit
SECTION 1 is in accordance with conservation of
(a) mass (b) chafEe?
MULTIPLE CHOICE QUESTIONS | o0~ mif
CHAPTER ....covuvmnnsnnnss 15 | Vil The stev—uvtramformer\i‘/c)

. . (]
(a) increases the input current
1

ELEGTROMAGNETI SM increases the input v\ultggg_:
PCTB EXERCISE (c) has more lumsﬁn\lge\\p‘rimary‘"

(d) has less lurnsiiil-me socunilzl.ry coil
¢ Choose the correct answer from the ix. The turn rations of @transformer is10. it
following choices:

means
i. Which statement is true about the (@) I,=101 \—/(b Ny=N,/10
m;‘gl;"’lt‘; P“'fs'-’ 1 (©) N, =10y V.= V10
(a) Unlike poles repe! e
(b) like poles attract _FROM PUNJAB BOARDS
2014, 18./16, 17, 18 & 19

(c) magnetic poles do not effect each other — L
[0 a single magnetic pole does not exist L. Whichthing® wnrks on "‘F P"{"“Ple of
7 electron  magnetic induction in hydro

ii. What is the direction of the magnetic field 7 V. Y o
lines inside a bar magnet? \c/lgctrn: over Rouses
S A/ (LHR-GI-14)(GUJ-GU-19)SWL-GI-14)
Viotor Generator

(a) from north pole to south pole (@

é(‘c) Galvanic cell (d) Voltaic cell
7 2. If the current in a wire which is placed
/ Cperpendicular to a magnetic field increase
/ the force on the wire: (LHR-GII-14)
\ (SWL-GII-16, 19, GI-17)(BWP-GII-18)(RWP-GI-16)

(a) small mass (FBD-GI-17}(DGK-GI-16, GII-17)(MTN-GI-18)
(b) stationary positive charge u Increase (b) Decrease
(c) stationary negative chars (c) Remain same (d) Will be zero

wh

m from south pole to north pole
(¢) from side to side
(d) there are no magnetic field lines

iii. The presence of a magnetic field can™
detected by a

Mmﬂgnctic compass \k 3. The presence of a magnetic field can be
iv. If the current in a )Vé’c ichlis, placed detected by: (LHR-GI-14, 15)(GUJ-GI-16)
perpendicular to magﬁeticﬁeld iﬁc’reases, (RWP-GI-14, 17, GII-15)(MTN-GI-16, 17)
the force on the wit{e\\/:/ 4 (SGD-GII-14)(BWP-GI-16)(SWL-GII-17, G1-19)
increases (b) de\crs e/s (a) small mass
(c) remains the sémey(d) will'be zero (b) stationary positive charge
v. AD.C motn{\mnvefﬁ {\ (c) Stationary negative charge
(a) mecha!ﬁi:gl é\n‘ergy\ip lectrical energy Magnelic compass
(b) mechanieﬁj energ}f into chemical energy 4. Turn ratio in a transformer is 1:100 it
eletrical energy/itito mechanical energy mean that:  (LHR-GI-16(GUJ-GII-14, GI-15)

(BWP-GIL-17)(RWP-GII-14, 16)(DGK-GI1.14)

(d) electrical cdcrg’y into chemical energy m Ve < Vol100 (b) Ns = 10NP
) s=Vp §=

. \V’l?ﬁ'll‘"partﬁo[. a D.C moor reverses the

-8

direction of current through the coil every () Ns =EE (d)Is = 10/P
half-cycle? 100

() 1he\a\:mzllure (b) the commutator 5. Michael faraday belonged to: (LHR-GI-15)
[ the brushes (d) the slip rings B British (b) U.S.A(c) K.S.A (d) Russia
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6. The step up transformer: (LHR-GI-16) 15. A device which is used to increase the
(FBD-GI-14, 19, GII-16)(SGD-GLII-15,16, GI-18) alternating voltage is called:
(a) Decreases the input current (GUJ-GETHISWL-GI-18)
mmcrease the input voltage (a) motor (b) g terator
(c) Has more turns in secondary coil transformer (d) voluméter
(d) Has less turns in primary coil 16. The turn rations of a ansforrg_er, 10. 1t
7. Transformer is used for: means (le GI-19)(GUJ-GII-18)
(LHR-GI-16)(GUJ-GII-16) (m'lﬁ]ﬁw'[. -GI-17)
[ 1ncrease voltage  (b) Increase resistance \
(c) Botha & B (d) None of these @ I =101, \ )
8. Transformer is used to change the value V
of: (LHR-G[-]TJ(MgTN-Gll-H, 15) () N, =10 ]V ‘J
(BWP-GI-14,15)(FBD-GI-18)(SWL-GII-17) 17. The lmmfmku H)‘Q on u“, pmmplc of
(a) Charge (b) Energy I (GUI-GI-18)
(c) Power Voltage B mu ion (b) D.C motor
9. The principle of working of transformer (c) A.C generat } (d) self induction
is: (LHR-GI-17)(BWP-GII-16) 18. A dn\vice W]liﬂ:l is used to increase or
(a) Self Induction (b) Electromagnetism ease thealternation voltage is called:
Mutual Induction (d) Electrostatics (MTN-GI-15, 17)(FBD-GI-15)
10. Which part of a D.C motor reverses the \E@m—mer (b) motor
direction of current through the coil every (c ,genetator (d) voltmeter
half-cycle? OR 19, rThc»‘sttud) of magnetic effects of current is
Part of D.C motor reverses the directian/ﬁ &’called (MTN-GII-18)
current flowing the coil every half cyc]e. (a) Electrostatics (b) Magnetism
(LHR-GII-18)BWP-GIL- 14 RWP-GI1:{7, 19) /'(c) Electricity B Electromagnetism

(MTN-GI-14, GII-16, GI-I1-19)(FBD-GII-15, thlﬁ
(SGD-GI-1I-17, GI-19)(SWL-GII-14, 15)\ ‘/2‘]
(a) Armature (b) Cammutalor

When number of turns in primary coil is
greater than secondary coil. This

transformer is called: (BWP-GII-15)
et gy | @ M
) 2 1JC q -1 \ (c) step up down (d) up and down
@ > g \ 21. Step up transformer has: (BWP-GI-16)
@ 14/C o N Vo>V, B Vi<V,
12. A device which conv el clr cal\energy © Vo=V (dL=1
into mechanical en y is chlled: = 2P
‘\([J]RfGI 18)(€GK-GI-18) 22. An example of Mutual Indumn?];l\;a.m.la)
m D.C. motor (b) Gene or (a) A.C. Generator (b) D.C. Motor
(c) Transform ) All of ‘these Transformer (d) Relay
13. The direction of induced g f. in a circuit

23. Which statement is true about magnetic
isin nccordancewnth conservntlon of: B

les? (FBD-GI-17)(DGK-GII-16, 17)
(LHR-GI-9)(GUJ-GL14, GII- I7RWP-GIL-17) poless
(8GD-GI-14; GII-17)(DGK-GI-11-19) ®) ‘;'“"ke poles repel
() miss (b) charge (b) like poles attract
(c) momentu / 1l energy a single magnetic pole does not exist
14. ThexLays of e]e:trnmagnehc induction (d) magnetic poles do not effect each other
aha?EE were presented by. 24, The study of magnetic effect of current is
\\\(dU.I-GH 15, 17)(BWP-GI-19)(SWL-GI-15) called: (DGK-GI-15)(FBD-GII-17)
(2) Sl‘?: ohm (b) Jeorge coulomb (a) electricity electromagnetism
(€) Net Michael Faraday (c) magnetism (d) electric capacity
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25. Temporary magnet which causes to flow
current through a coil is: (FBD-GII-18)
(a) Magnetic field  (b) Electric intensity
(c) Magnet m Electromagnet

26. Michael Faraday belonged to: (RWP-GI-14)

British (b US.A
() KS.A (d) Russia

27.0n which principle induced em.f is
produced in the secondary coil.
(RWP-GI-14)
m Mutual induction (b) Self induction
(c) Electric induction (d) Induced current
28. An electric current in conductors is due to
the flow of: (RWP-GII-16)
(a) Positive tons (b) Negative ions
(c) Positive charges Free electrons

29. Who presented the laws of
electromagnetic induction and
electrolysis? (RWP-GLII-18)
(a) Ohm (b) Newton
(c) Coulumb . | Faraday

30. Which device is based by the principle l’l’
electromagnetism? (RWP-GII-18)(DGK-G i5)
(a) T.V Electric mota

(¢) C.D's (d) Mobile phune\<
31. MRI helps in diagnose the disorder of:

(RWP-GI.18)
m Brain (b) Eye
(c) Ear (d) Kidney
32. The transformer works m{-‘“\lsc;n -GI-15)
[,y
m principle of mutual u}‘ductmn\
(b) principle of D.C mg’mr V2

(c) principle of A.Cq enermor /
uses to flow

(d) principle of s;l/[ ind0 nn
(DGK-GII-18)

33.A Temporary/magnel,whlch
current thruugh a cdil is:
(a) Magneuc !"Elrl// b) Electric intensity
(c) Maone! leclrornagnel
34.A dcglce Whlch is, used to increase the
alternating vollage'fs) called:  (SWL-GI-18)
transformer (b) motor generator
(&) Fenerato or_\ (d) voltmeter
35.A Etro i’ field lies in Faraday Cage.
(GUJ-GII-19)FBD-GII-19)
magnetic

(a) ele '\\,;c
(d) gravitational

{c) geometric

36. For an ideal transformer, we can write
that: (GUJ-GI-19)(FBD-GII-19)

Ve _Ip
(a) Vs~ Is

s VP
(C) IS IP
37.Lenz’slawis a mamfeﬁntinn of the law of:

@BD-GII-19)

(a) Mass conservation -

)| Energy col at
(c) Moment, consekﬁ:on
(d) Charge cr\:'nservauon
38, For an ideal transformer: (SGD-GI1.19)
B ps=Ps (b) Pp<Ps
(c) ﬁ’>Ps (d) Pp#Ps

SECTION 11

(SHORT\QUESTIONS ANSWERS

| // NO PCTB SHORT QUESTIONS |

r FROM PUNJAB BOARDS
/2014, 15, 16, 17, 18 & 19)
.

What do you mean by electromagnetic
induction?
OR Define electromagnetic induction.
(LHR-GI-16, GII-19)(MTN-GI-14)
(DGK-GIIL-14)(BWP-GII-15, 19, GLI-17)
(RWP-GI-14, 18, GII-17)(SGD-GI-17, 19)
Ans. electromagnetic induction: The process
of generating an induced current in a
circuit by changing the number of
magnetic lines of force passing through it
is called electromagnetic induction.
Define Lenz’s law. OR State Len’s laws.
(LHR-GI-14, 19, GII-17, 18)(MTN-GL,II-17)
(BWP-GI-19)(GUJ-GLII-18)(RWP-GI-14, 17, GII-18)
(SGD-GII-14, 17)(DGK-GI-19)
Ans. Lenz’s Law: The direction of an induced
current in a circuit is always such that it
apposes the cause that produces it.

2,

3. How many coils are used in a
transformer? (LHR-GI-14)
Ans. A transformer has two coils:
(i) Primary coil (ii) Secondary coil
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4. What is difference between step-up and 9.  What is mutual indication?
step-down transformer? OR Define mutual indication?  (GUJ-GI-16)
(LHR-GIL-15, GI-19)(GUJ-GI1-19)(BWP-GI-19) (FBD-GL1I-15,61-16, 19, GI1-17)
(MTN-GII-15)(SGD-GII-16)(FBD-GI-17) (RWP-GII-14,15,18, GII1-19)(BWR:G1-19)
(DGK-GII-17, 19)(SWL-GII-15, GLII-17) @"N-Gﬂ-lﬁslﬁ-m(s“. ﬂ-l'gPl-l'»‘l
Ans. Step-up Transformer: (DGK'G"'M‘M‘\H’_.G"”‘ fHAI-18)
g Ans. The phenomenon of ducuuﬂljﬁnduced
If the secondary voltage is larger than the current in ane coil dué to change of current
primary voltage, the transformer is called a in & neighboun}r@\cﬁi!:ié‘n'ﬁ“éd mutual
step up transformer. induction. N \
Step-down-Transformer: 10. What is tl?m;’ Ondwhat principle
If the secondary voltage is smaller than the it works?, ( | (BWP-GII-19)
primary voltage, the transformer is called (GUJ-GII-14, 16, GII-18)(MTN-GI-15)
step down transformer. Ans. Transformeis. T 'ransformer is an electrical
5. State right hand rule. dex; “which 95 used to increase or
(LHR-GI-17, GII-19)(BWP-GII-14) detrease the) value of an alternating
(FBD-GII-18)(RWP-GII-19) valtage,
Ans. Grasp a wire with your right hand such that Pri ’ﬁ'l:ip@,] works on the principle of
your thumb is pointed in the direction of /""\mulﬁlﬁldfclion.
current. Then curling fingers of your hand 1. Wh’?t'is relay?
will point in direction of magnetic field, \p’,'i’vmg'i's relay? Write its use.
6.  Define electromagnet. “(GULGLII14, GIL-15)(MTN-GLI-18)(SWL-GI-19)
OR What do you mean by electromagnet. 2 Ans: Arelay is an electrical switch that opens
(LHR.GIL-17)(FED-GIL 9) N and c.lusx:s_ um.ier. The control of another
Ans. The type of temporary magnet, whiéh is electrical circuit.
created when current flows through }M / Tl:'e relay is used to control a large current
is called an electromagnet. \§ Jl/l “"";l]:‘ Ith‘e help 0{; SnSm:I c“i::'ie;“-
0 P ) . atl IS mean! olenoidy
7. Describe F!em,mg s Left handggle. (GU.I-GI-lg;tM'l‘N-Gll-lSnFBD-GI-lﬂ
OR  State Fleming’s left hand rule. Ans. A coil of wire consisting of many loops is
(LHR-GII-18)(GUJ-GI-19, GE-IS)(M _{Gﬁ é) called is solenoid.
(BWP-GI-15, GII-16)(EBD:GL1S, GII-19) 13. Define the strength of magnetic field.
(RWP-GI-15, lT}(,SGD-GEJl\-lﬁ:GII-IQ) (GUJ-GI-18)
. (DGK'G]'“‘I,”(SWL'GH‘EI, Gr-17) Ans. The strength of magnetic field is defined as
Ans. Fleming’s Left ““f‘d 1;11[:5 Streich the number of magnetic lines of force passing
thumb, forefinger ang\the mldlt.l_lc finger of through any surface.
the left hand Amutuallyypergendicular 1o The number of line of force is maximum
each other. 1fthe forefinger points in the when the surface is held perpendicular to
direction of the Elz/algneli,c',ﬁeld, the middle the magnetic lines of force. It will be
finger "}-ﬂle‘ail?smm of the current, then minimum when surface is held parallel tot
the lhumle\would\igdéme the direction of he magnetic lines of force.
the fgfce acting on the conductor. v
8. What is\\ mednt by Step Down 14, Prove for an ideal transformer Ihalf;
Transformer. I,
o (laﬂl!‘-_‘g_l-'lB)(MTN-GI-14](RWP-G1I-11) =E- (MTN-GII-14)
Ans. _]\)—dlf\’vl]—'Tl’ﬂDSfO[TﬂEﬂ Ans. For a ideal transformer we know that
If the'secondary voltage is smaller than the power of secondary coil = Power of
primary voltage, the transformer is called primary coil.
step down transformer. P, = P

FB | TALEEM CLUB | 0340- 6042418



Al-Sana Solved Past Papers (Physics 10) 80 Electromagnetism
Because P = 1V 21, Can transformer work on direct current?
Then = IV, = LV, (RWP-GII-16, GI-17)
M L Ans. No, a standard, transforméf eannat work
V=1 with direct current. /;\\
15. Name the types of Transformer. 22, What is the magnetic” resonance
(MTN-GII-17) imaging. (RWE;-GI -18)
Ans. (i) Step-up Transformer Ans. Weak ionic current inour hnd)’f that travels
(ii) Step-down Transformer along the nervesgan produce the magnetic
16. How can we find the direction of effect. T'j'[‘f! gfmslmeé:as'rsb"{] Ob_}ﬂl:"'nﬂ
: PR 9 images of differen! parts,of body. This is
magnetic field by “smﬁ‘l"ﬁf&:}?&d& :2; done using/he techhique @alled Magnetic
Ans. The direction of the magnetic field is Resonancgfmaging ( | D.
governed by the direction of the current 23, Why vol ages l“"’dﬁ‘:e when conductor
flowing through the conductor. A simple mu);edm magnehc’ eld?  (SGD-GI-14)
method of finding the direction of Ans. When a ccnductor move in magnetic field,
magnetic field around the conductor is the the magneuc\llmes of forces changes which
Right Hand Grip Rule. mc]uded voltageq
Grasp a wire wi_lh your r?ghl haqd 51._|ch 24,—Defng Electramagncut Induction.
that your thumb is pointed in the direction / ) (SGD-GL-17)
of current. Then curling fingers of your o, h’"\ " Suced
hand will point in the direction of the S he process o generating an  induce
magnetic field. s cun'e'lﬂ. in a circuit by changing the number
17.  Define electromagnetism. N of magnctlc lines of force passing through
(BWP-GII-16)(FBD-GII-17) *" itis called electromagnetic induction.
Ans. Electromagnetism is the study of magnelic ” 25. What is meant by armature?
effects of current. The use \f y (DGK-GII-18)
electromagnetism in different fields Ny ns. In a practical electric mator, the coil called
iﬁlﬁncc méd llec‘h.lnolog{r is \efci'))' ‘;ldc 4 armature is made of many loops mounted
18. How many coils are used) indna 26. State rlgh‘t halild rule? ) (SWL-GII-14)
Transformer? Write thefimame. \ - Ans. Grasp a wire with your right hand such that
~(BWPIGIL:17) your thumb is pm_nled in the direction of
Ans. A transformer has 1o c0|l§~.\eleclnc1lly current. Then curling fingers of your hand
insulated from coil gther but- woundraround will point in direction of magnetic field.
the same iron coté: Onedeoil issealled the 27. Describe  Faraday’s law  about
primary coil. ;he “othef. coil i called the electromagnetic induction. (SWL-GI-15)
secondary C""‘l; \// Ans. The value of induced e.mf. in a circuit is
19. Whatis th!e le nfrelay in'a circuit? directly proportional to the rate of change of
OR  What is thé function of relay. number of magnetic lines of force through it.
OR What ig ”‘“Y"\w”“‘-ﬁ' use. 28, What is meant by Solenoid? (SWL-GI.17)
G1I-18)(SWL-GI-19) . N - .
Ans. Th ]f i used t wol a 1 ¢ Ans. A coil of wire consisting of many loops is
™ wit{the help of a ¥ M called is solenoid. ,
A relay is an efectrical switch that opens 29. How can the total force acting on the
dxclose under the control of another armature in D C motor can be
lccmcal increased. (SWL-GII-19)
20. Defide elecmc motor. (RWP-GI-16) Ans.
Ans. Elecln\c motor: Electric motor is a device (i) In creasing the number of turns of the
that converts electric energy into rotational coil.

kinetic energy.
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(ii) In creasing the current in the coil.
(iii) In creasing the strength of the magnetic
field.
(iv) In creasing the Area of the coil.
Define Faraday’s Law of electro-
magnetic induction, also sate at least
one factor affecting induced e.m.f.
(SGD-GII-19)
. The value of induced e.m.f. in a circuit is

30.

directly proportional to the rate of change
of number of magnetic lines of force
through it.

The magnitude of induced e.m.f in a circuit
depends on the following factors:

* Speed of relative motion of the coil and
the magnet.

Number of turns of the coil.

31. What is meant by an ideal transformer?
(SWL-GII-19)

. In an ideal transformer, the electric power
delivered to the secondary circuit is equal
to the power supplied to the prims y

circuit. An ideal transformer dissipatés no

power itself, and for such a lransformé'}ii

can write.
Pp=Pp
VPIP = VSls \
Len’s Law is a manifes(a)\!?of the Law
of conservation of energy, why" 4
4 . SW'[}(G]]-[EI)
. If we apply the aw of/c:]nsetvalmn of
energy 10 eIecuomngneIrc induction, we
realize that Lhe/clchncal enefey induced in
a ctmductor Comesffiom Lhe Kinetic energy
of the movm} .niagnet. We do some work
on the/magnet“fo, bring it close to the
solens ld This worl\sconsequenlly appears
as e eclrtcal\energy’\in the canductor. Thus,
mechanical enefgy of our hand used to
h.the magnet towards or away from the
il resulfstinto electrical energy. Hence,
Lenild law is a manifestation of the law of
conse{\)falion of energy.

32,

7

33. the construction of

(DGK-GI-19)
A transformer has two ¢bils, electrlcwlly
insulated from each other,/bul ound
around the same irgn n:m': ‘one goil is
called the primary coil. The dther “coil is
called the secondar}\cml Numbers of
turns on the prn"mary and secondary coils
are  represented by‘\\l"dp and Ns
reepecuve’ly/ .y
What is Transformers? Write its types.
/ (DGK-GII-19)
Tmnsfnrmers are/used to increase or
da&ease AGH vollages.
Types

(i) Step;up ransformer

(1)) Step/dlown transformer
=
[\}ii)\k}ea} transformer
35. ’\Whn is the function of Relay?
o / (MTN-GI11-19)
Ans. The relay is a electrical switch used to
control a large current with the help of a
small current.
36. Cana transformer work on direct current.
d (LHR-GII-19)
"~ Ams. No transformer does not work on direct

current. It works on the transformer is a
practical application of mutual induction.

SECTION III

LONG QUESTIONS

{2014, 18, 18, 17, 18 & 19)

Describe
Transformer.

Ans,

Ans.

¥

15.1. Demonstrate by an experiment that a
magnetic field is produced around a
straight current-carrying conductor.

15.3. You are given an unmarked magnetized

steel bar and bar magnet, its north and
south ends are marked N and S
respectively. State how you would
determine the polarity at each end of the
unmarked bar?
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15.7. Describe a simple experiment to
demonstrate that a changing magnetic
field can induce e.m.f in a circuit.

15.9. Describe the direction of an induced
em.f. in a circuit? How does this
phenomenon relate to conservation of
energy?

15.11. What do you understand by the term
mutual induction?

15.12. What is a transformer? Explain the
working of a transformer in connection
with mutual induction.

CONCEPTUAL QUESTIONS

15.1.  Suppose someone handed you over three
similar iron bars and told you one was
not a magnet, but the other two were.
How would you find the iron bar that was
not a magnet?

15.2.  Suppose you have a coil of wire and a bar
magnet. Describe how you could use
them to generate an electric current.

*
SOLVED NUMERICALS

PCTB EXAMPLES
Examples 15.1: If a lrunsfcé;;ﬁr‘ﬁs-l}gw 10
supply voltage to a 12 V/modei‘trmﬁ‘whlch
draws a current of 0.8 A. Calculate he'd Current in
the primary if the voltage of the a.c, source is

240V. V4 /
. . ®
Solution: Given tha},NF = 240\/

y W
Bylaw o conserxauo}ﬁ energy,
4
Input Eowcr of ﬂt‘e\,,/pﬁmary = Output power of

the s
\// ie, IVp=LV

\ LV, (d2V)(0.84A)
Therefore, v 3“,: orl, = 240V =0.04A

PCTB NUMERICAL PROBLEMS

15.3:

Ans.

A step-down transformer'lus a turns
ratio of 100 : 1. An{ac vnltagl: of
amplitude 170 V is (appli;d lo) the
primary. If the currént in the prmmry is
1.0 mA, what is the currént®in the
secondary?

Turn ratio of a 815@: transformer =
100:1

No of 1urnml =100

No of turiiin the seco}ldary coil=1

N,
The vo!lagew,t{n the battery = V,

A

Cmrenl of segondary coil =

ent af primary coil = | Om A

VS Ni .
v, N, —O
VoI, =Vsls (ii)
V. N

I'BNP

A

=5

putting the value

_1x170
*="100
V=17

using the formula. (i)
Find the value of current of secondary coil.

Vil = Vil
Iq—vvl
putting the value
- 170x 1 x 107
5= 1.7
L=100x1x 107
I=107x 1073
I, = 107
I=10"
I.=0.1A Ans.

FB | TALEEM CLUB | 0340- 6042418



Al-Sana Solved Past Papers (Physics 10M) 83 Electromagnetism

154: A transformer, designed to convert the 15.5: A power station generates 500 MW of

voltage from 240 V a.c mains to 12 V, electncal _power which ls fed to a
has 4000 turns on the primary coil. How deurrent would
many turns should be on the secondary flow in lhe transmissio; me, ifth€input

coil? If the transformer were 100%
efficient, what current would flow
through the primary coil when the
current in the secondary coil was 0.4 A?

1€” power

Ans. The primary voltage of the transformer is

=Vp=240v the
The secondary voltage of the transformer =

Vi=12v

No of the turn in the primary coil = Ny

=4000

Current in the secondary coil=1, =04 A
The no of turn in the secondary coil = N, =?

The current is flowing in primary coil =IP =? > P = ER

we know
V. N . p=r @
v, °N, ®
P ) l P=IV
Velp=Va 1, 4 we find out the current is flowing.”
using the formula (i) As we that
¥ N
=Np P=1V | M= 10°
V. x N,
No="7y"" P K= 10
P 1= V
putting the value
N V. putting the values
M 500 mw
| = 250 kv
' 1 500 10°
=250 % 10°
F=2x10-""

1=2x10"A| Ans.
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SECTION I

MULTIPLE CHOICE QUESTIONS
CHAPTER .........conviienenee 16

BASIC ELECTRONICS

¢ Choose the correct answer from the
following choices:

iii. The logical operation performed by this

gate is
(2) AND (b) NOR
NAND (d) OR

iv. AND gate can be formed by using twoe

(a) NOT gates (b) OR gates
(c) NOR pgates NAND gates
v. The output of a two-input Nor gate is 1

when:

(a) Ais ‘1" and B is'0"

(b) Both A and B are ‘0"

M8 Ais 0 andBis ‘1’

(d) both A and B are ‘1"
. If X = A.B, then X is ‘1’ when:

B3 AandBare 1" (b) A or B &0

() Ais*0’andBis ‘1"

(dAis‘l"and B is'0’ \
i. The output of a NAND ga@ﬂ"-wh J
(a) both of its inputs :m:/:ﬂ'
(b) both of its inputs zu‘é"l'
(c) any of its inputs 4;50
(d) any ofits inputs is\‘I\\

FROM PUNJAB BOA
(2014, 16,16, 17,718 & 19)

1. The outpitof OR gate

//‘ \1\ (LHR-GI-14)(MTN-GII15)

B Aafoan ‘B=g7(b)A= 1,B=1
© A=0,B=31/4" (dA=1,B=0
2. T%e\blﬁu@[évcmenl of electronics is:
(LHR-GII-14)

(b) transistor
(d) mobile phone

(a) caleulator

conﬁ‘;}uler

3. If X =A.B, then X is ‘1’ when:
(LHR-GII-16)(SWL-GI-17, GII-18, 19)(GUJ-GI-16)
(SGD-GI-15, Gn-ls)(l\ryh"-ﬁl-lﬁ, GII-19)

(DGK-GI-14, 15)(Bwp-Gil\-_1:]1}gﬁicl-1s)
BAa=1.B=1 (&) A= ./B:)

(©)A=0,B=1 (‘ A=1.B=
4. The equation of Not Operation is:
{LHR-GI-16)
(a) X=AB B\ =A+B
(© X=A- /_\m X=A

5. AND gate c'nn be for-'n‘ied by using two

gates: N{GUJ-Gif1s, 18, 19)(BWP-G1.17)
,, N (SWL-GL.19)
N"OT gates (b) OR gates

(c) LIOR gates (d) NAND gates
uation.of fNot’ Operation is:
7 9 (GUJ-GII-16)
=
<(a ,J(?z).B (b) X=A+B

‘{j_i (d) X=AB

7 /'i'he output of NAND gate is 0 when:

4 tp! £

> (GUJ-GI-17)(MTN-GI-15, GII-19)(BWP-GI-15)

: (RWP-GI-17, GII-19)(FBD-GI-16)
(DGK-GI-16, 17)(SWL-GI-14)
/(a) A=0andB=0  [[§] A=l and B=1
(¢) A=0and B=1  (d) A=l and B=0
8. If X =A +B then X = 0 when:
(MTN-GII-16,18)
Bl A=0 8=0 b) A=1,B=1
(c)A=0,B=1 (d A=1,B=0
9. Which lngj\cal operation is performed by

:D_.x =A+B
this gate? B

(MTN-GI-18)
(a) AND (b) NOR NAND (d) OR
10, In tungsten filament, the potential given to
produce the beam of electron by thermionic.
(BWP-GI-14, GII-16)
m 6v (b)) Tv (c) 8v  (d) 9v
11. Logic operation performed by the gate

(FBD-GI-14, GI-17)(SWL-GII-14, GI-15)
(b) NOR
[} NAND

(a) AND
(c) OR
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12, If X=A + B then X =1 when:
(FBD-GII- 14, GII-17)

(@ A=landB=1 (b)A=0,B=0
(©)A=0,B=1 flAa=1.B=0

13. The basic operation performed by a
computer are: (FBD-GI-15, GI-16)
(a) arithmetic operation
(b) logical operation
(c) non arithmetic operation

arithmetic and logical operation
14. Which logical operation is performed by

) oX = A4
this gate? B

(RWP-GI-16)
M AND (b) NOR (c) NAND (d) OR
15. The output of a NOR gate is 1 when:
(RWP-GII-17)(DGK-GII-19)
(2) A=1and B=0 A=0and B=1
(c) A=0or B=0 (d) A=1 or B=1
16. Number of input terminals in NOT gate is:
(RWP-GII-18)(GUJ-GII-19)
(a) 3 )1 (c) 4 12
17. Equation of “AND" operations is:
(RWP-GII-18)(SGD-
(a) X=A+B X=AB

(©) X=A () X=AB
18. George Bole invented:

Boolean Algebra .
(b) Arithmetic Algebra Ao \
(c) Mean Algebra  (d), G%\"
19, The output of a NAND gate is\‘\l’}then
(SGDGII-18)

(a) both of its inputs are 9/
[BY) both of its |npuls anE\]
(c) any of its mp‘utq |-;

(d) any ofns puls 4
20. The ma!hem
operaimn {is:

(a) X& A + \ b) X= A+B

tn A B @ X= AB

21. Tll"‘ba Mogic operation of NOT gate is
call ed (SWL-GII-15)

smn (b) non-inversion

(c) inve@mn and non inversion
(d) None of these

noél?'lon for AND
K GI-18)(FBD-GII-19)

22, The logical operation performed by this
gate is: (SWL-GII-15)(DGK-GI-19)

A
B 4 =5 v
(@) AND (b)) NOT [ NaN K@ R

23. Boolean expression of ‘ND uperalmn

TLHR-GII-19)

Bx-a.B =A+B

©X= A X=A.B
24, If a metal ('l'ungs(en Filjnmenl) is heated to
high tem er:ﬁlu‘e whfch of the particles

nre ems (GUJ-GI1.19)
eclrom (b) protons

(c) utrons

(d) bm uw /& neutrons

/I_"\'z NOR gate Output will be “1” when
m{mts (BWP-GIL.19)

(a'ﬁ “y, d"l" (b) “1” and “0”
nd 0 (@) 1and 1
V;"Which Gate is used in making Burglar
» Alarm: (BWP-GII-19)

(b) AND gate

a) OR gate
/ (¢) NOT gate m NAND gate
'27. Which of the gate is used to convert one

logic level into opposite logic level?
(MTN-GI-19)

M NOT gate
(b) AND gate
(c) OR gate
(d) Both AND and OR gate
28, NOT gate is also called: (SGD-GI1.19)
(a) Conductor (b) Amplifier
(c) Transistor m Inverter

29, Boolean expression of NOR Gate:

DGK-GII-19)
(a) X=AB X=A+B
© X=A (d X=A.B
30. The particles emitted from a hot metal
surface are: (SWL-GI-19)

(a) positive ions
electrons

(b) negative ions
(d) protons
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SECTION II

SHORT QUESTIONS ANSWERS

\ PCTB NO SHORT QUESTIONS |

FROM PUNJAB BOARDS
(2014, 15, 16, 17, 18 & 2019)

1.  What is meant by analogue and digital
electronics? (LHR-GII-14)(MTN-GII-19)
(FBD-GII-18)(BWP-GI-14, GII-15, 19)
(DGK-GI-14)(SWL-GI-14(RWP-GII-18, 19)

Ans. Analogue Electronics: The branch of
electronics consisting of circuits which
process analogue quantities is called
analogue electronics. For instance, the
public address system is an analogue

system.
Digital Electronics: The branch of
electronics which deals with digital

quantities is called digital electronicsy
Digital electronic use only two digits

. 4
O(zero) and 1(one) and whole dafa’ is
V4

provided in binary form.
Define digital electronics.
(LHR-GI-16, GII-18)(RWP-GII-17)
(SGD-GL-I7(GULGI-18)
The branch of electronics which'deal@iwith
digital quantities is called digital elegiranics.
Digital electronic use ‘only™ __.:\_\digits
Ofzero) and 1(one) And “Whole data is
provided in binary fu:_'m.
Make the symbol diagram
table of AND gate. ‘Z
4 (LHRJGIEC)(DGK-GI-M)

N

[

Ans.

d truth

4.  Make the Truth Table for Nor Gate.
(LHR-GI-14)
Ans. ﬁ
Al s XLLW)
0 0 f\ 1 ;
0 1 W o =7
1 [
1 1<y 0
5. Define electromnics: (LHR-GI-17)

(GUJ-GII-17)(FBD.GI-16)(DGK-GI-17)(SWL-GII.17)
Ans. EIeclronic@k is that Jbranch of applied
physics whigh _@s/,\fvim the control of
motiofifGfelectrons using different devices.
Elécfmnic\d?\evices being more effective
reliable have revolutionized the fields
of Qtelecommunication and information
echnology™
5" Differentiate between digital and
5. /analogue quantities.
4 (LHR-GIL-17)(GUJ-G1,11-14)
Ans. 'Kgq]ogue quantities: The quantities shoes
value vary continuously or remain constant
are known as analogue quantities.
(i) Temperature of air (ii) Pressure
(iii) Time (iv) Distance
Digital quantities: The quantities whose
values vary in non-continues manner are
called digital quantities. Digital quantities
are expressed in the form of digits or
numbers.
Digital electronic use only two digits
O(zero) and 1(one) and whole data is
provided in binary form.
Draw diagram of NAND Gate and write
its truth table.

7.

(LHR-GLII-18)(MTN-GII- 14)
Ans.

—|=lo|e| »

0
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8.  What is analogue electronics?
(GUJ-GI-15)DGK-GII-17)(FBD-GI- 14, GII-18)
Ans. The branch of electronics consisting of
circuits which process analogue quantities
is called analogue electronics.
For instant the public address system is an
analogue system.

9. Draw the circuit diagram of AND
operation. (GUJ-GLII-16)
Ans.
z[sy s‘
Lamp
V=
10. Define truth table. (GUJ-GI-17)

Ans. The truth table are tables which give the
values of the input and outputs of the
basics types of logic gates or combination
of such gates.

Definition: The electronic circuit which
implement the operation is known as O
gate.

11.

OR Defination

((‘ UJ-GII- 17)

able ‘\\\\ R
TBbl K= A+B\§

Ans. Truth Table.

A
0 \ 3
o \
1
1
12. Differentiate &’tween\ADClﬁ:lrl DAC?
(M .GI- 14)(1711!)-(}[1 .14, GI-II-19)
K-GlI-16, G1-19)
Ans. ADC: | cireifit’ which converts

analagﬁ?xgnal o/ d|g:[a] one in the
form ol' dl ts in ma.ry form. This circuit
is known analogue to digital converter
ADC).

Qﬁ i bmzu'y output is then processed
,émpuler which also gives output in
dng tal form. The output of the computer is
agalr\l‘cnnverlcd into an analogue form by a
circuit known as digital to analogue

Define OR gate, write its truth tahle.\//

converter (DAC). As the output of DAC is
an analogue signal, it can be readily sensed
by us.
What are the three mveﬁi.aglc
Gates? (MIN-GIEIS)SGD.G1-19)
Ans. The universal logic g s are: gy

(i) AND gate (ii) O gale (iii) Not gate

13.

(MTN-GII-16)

th table of OR-Gate and
e:r symbol diagram.,

(MTN-GI-17)
Table
B X= A+B
0 1
1 0
0 0
1 0
X=A+B
OR gate
16. Write the names of the factors increasing
thermionic emission.

OR Name two factors which can enhance
Thermionic Emission.
(BWP-GII-14, GI- 18)(SGD-GI-14)
Ans. Thermionic emission depends upon the
following factors:
(i) Temperature
(iii) Natural of metal

(ii) Voltage

17. Define analogue quantities and give an
example? (BWP-GII-16)(RWP-GI-19)
Ans. The quantities shoes value vary

continuously or remain constant are known
as analogue quantities.
(i) Temperature of air (ii) Pressure

(iii) Time (iv) Distance
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18, Describe the uses of digital electronics? 23, Write the truth table of OR gate and also
(BWP-GII-14)(RWP-GI-17) draw their circuit diagram. (RWP-GII-16)
Ans. Modern telephones system, radar system, Ans. : —
naval and other systems of military Table F( &” 1
importance, devices to control the A B \?’— J
operation of industrial machines, medical ﬁ X= “}tﬁ—{-
equipments and many  household 0 0\ 1
appliances are using digital technology. 0 \ —
; PR 1 0 0
19. What is NAND Gate? Write its truth .
Table. (BWP-GI-17) 1 ‘//—7‘1}\ N 0
Ans. NAND GATE: NAND operation is simple =)
an AND operation followed by a NOT
operation. For example, NAND gate is
obtained by coupling a NOT gate with the Lamp @
output terminal of the AND gate (Fig.)
A— Pr—
B X=A 24¢ lec\‘l?ﬁﬂﬁnblc of AND gate.
1 4 ‘) X (RWP-GI-18)
NAND gate 4;,,5_ /ﬂ
(b) \\\ Wi Table
Table A B X=AB
0 0 0
A B X= 0 1 0
1 0 0
0 0 1 1 1 1
0 1 ! B Write the use of logic gates. Give an
1 0 AN example. (SGD-GI-16)MTN-GI-19)
1 1 [ % We can use logic gates in electronic
'\_‘ - 2 circuits to do useful tasks. These circuits
20. State Mathematical F:T "\\‘Fr@ . usually use light depending resistors
GII -17) (LDRs) to keep inputs Low.
Ans. Its Boolean expres; nn is 4 ‘We can use the logic gates in House Safety
Alarm.
/ 26, Make the symbol diagram and truth
21. Write the -néus n’i‘ bnsus opemtmns of table of AND gate. (SGD-GI-17)
digital ele \{uc/s./ (FBD-GI-17) Ans.
Ans, (1) A \(\Jperaug&/' 2) OR operation. Table
(3) Not operation,

22. Define Digital

Antities.
' (FBD-GII-17)(DGK-GII-17)
'iilics The quantities whose
vnry in non-continues manner are
called digital quantities. Digital quantities
are ressed in the form of digits or
numbers.
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27, 'What does A.D,C stands for? B=1
OR ADC Stands for. (DGK-G1-16) X=0x1=0
.. 33, Draw a symbol of Not gate and also
Ans. Analogue to digital converter. write its Truth Table. wtm 19)
28. What is meant by binary variable? Ans. Symbol = J
(DGK-GII-16) )
Ans. A swilch has only two possible states. It A X=A.
could be either open or closed. Similarly, a A‘\\\ J
given statement would be either true or false. NOT ga e\k
29. What is meant by logic states? X“,’ T XA e
(DGK-GI1-14, GI-18) i 1”
Ans. A switch has only two possible states. It X =
could be either open or closed. Similarly, a _ el
given statement would be either true or 34, Deﬂnc Ana[ogue quantities. (SGD-GI-19)
false. Such things which can have only two Ans. T| e quanti ies  where  values very
possible states are known as binary commuously are known as analogue
variables. The states of binary variables are q‘.lantl
usually represented by the digits ‘0" and ‘1°. Exﬂmple'
30. Define analogue quantities and give an emp\eratun: time, pressure, distance, etc.
example? (DGK-GII-17) he truth table of ‘AND’
Ans. The quantities shoes value vaz? optrnlmn.
continuously or remain constant are kn 9 N AJlS-
as analogue quantities. / /\/ 4 A B X=AB
(i) Temperature of air / / 0 0 0
(ii) Pressure 0 1 0
(ili) ‘Time (iv) Distance 1 0 0
31. Write the truth table o zAND gate, 1 0 1
Gl;,lg) 36. Draw the truth table of NAND
= operation. (SWL-GII-19)
H 8 A X= KBy Ans.
o | &7 w» —T —
0 Yol AN lj/ X=AB
T NV VA o [ 1 1
32. How /an you\nﬁmpnre the logic ! 0 !
ope nnsX A.B'with usual operation 1 1 0
ofmultlpllmtmn. (FBD-GL-19) 37. What is meant by analogue to digital
Ans. When we mnli}p/y the number with ‘0" the converter (ADC)? (SWL-GII-19)
@wﬁ %ﬂ/ Ans. A special circuit which converts the
\}ﬂe analogue signal into a digital one in the
XD 0 form of digits in binary form. This circuit
=AB is known as analogue to digital converter
A=0
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S ON II1

LONG QUESTIONS

FROM PUNJAB BOARDS
(2014, 185, 16, 17, 18 & 19)

1. Write down the expression and truth table of
NOR gate. (LHR-GII-14)
2. What is the difference between analogue and
digital quantities? Write the two examples of
each also. (LHR-GI-16)(GUJ-GI-16)
3. What do you understand by digital and
analogue quantities. (LHR-GII-15)(RWP-GII-16)
4, Define NAND gate, draw its symbol and
write its truth table. (LHR-GI-17), MTN(GII-19)
5. What are the uses of logic gates. (GUJ-GII-14)
6. Write down the symbols of AND operation
and OR operation also write the truth table.

(MTN-G /4)

7. What is meant by NOR gate. Explain it/with
. .

diagram and truth table. (MTN-GII-15]

8. Define OR aperation. Given its truth table.

~G1-16)
9. Explain NAD gate and draw its tru(h\}l%
2. (BWE:GIL 15)

10. Define OR operation. Giae its truthitable.
(BWP GII-16)

11. Write down lha’beneﬁlsiof smg Digital
Electronics Over’Analogue Eléetronics.
(BWP-GII-17)

12. Write dowﬁ\lhe expression and truth table of
NOR gafe. (FBD-GL.14)

13. What are lhe\uses ol,/l;gic gates. (FBD-GI-14)

14. Draw._the circgtit/diagram of OR operation
N ——
andywritc its

h table. (FBD-GI-16)
15. Exp]a:\n OR operation. Write also symbol
and lmll{}able of OR gate.

(FBD-GII-16)(GUJ-GII-19)(BWP-GII-19)

16. Draw the circuit diagram and the truth table
of OR gate. _JR\VP -GI-16)
17. What is OR-gate? Draw its ymbohc‘dlagram
and truth table. (RWP-EII 16)
18. Write down some beneﬁls of using”digital
electronics  over _ anglogue e elccuomcs
Explain. (DGK-GII 19)
19. Differentiate
electrons.

analogue and digital
(DGK-GII-16)

20. What is electron gunn'?/Describe the process
of thermionic emissio”” (DGK-GII-14, GI-16)
21. What'do youunderstand by Analogue and
Dig {nl Quantiti (SWL-GI-16)
Jgate i§'the reciprocal of AND gate.

=

(SWL-GII-16)
23.\Dr:{w l\h}circuil: diagrams of AND operation
\aﬁd Oﬁ/upcrmmn and also write the truth

f ble’ {f both these operations.  (LHR-GI1-19)
> 24, Draw the circuit diagram of a burglar alarm

/ / d explain its working. (GUJ-GI-19)
2l A25. What are the three universal log gates? Give

v

¥ their symbols. (FBD-GI-19)

26. Explain AND operation and write the truth
table of AND gate. (SWL-GII-19)

SECTION IV

SOLVED NUMERICALS

NO PCTB EXAMPLES AND PROBLEMS

—_—tt—
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SECTION 1

MULTIPLE CHOICE QUESTIONS
CHAPTER ....coovcsnnsssannns 17
INFORMATION AND
COMMUNICATION
TECHNOLOGY

¢ Choose the correct answer from the
following choices:

i. In computer terminology information
means
(a) any data (b) raw data

processed data  (d) large data
iii. The basic operations performed by a

computer are

(a) arithmetic operations

(b) non-arithmetic operations

(c) logical operations

m both (a) and (c)

information almost about everything.
(a) book (b) teacher
(c) computer internet
vil. What does the term e-mail Stan@forZ)
(a) emergency mail mleclromc~n1ail
(c) extra mail //(d') e);lé?nal nEan

PUNJAB BOARDS

2014, 15,416,178 & 19
1. What does g‘e’\lernf e-mailstand for?
(LHR-GI-}J,‘]&{&P-IG) @UJ-GI-:?, GLII-18)
WTN- G-I BWP-GLI- 14)(SGD-GLI-15)
(SWLAGI-14, 16,18)(RWP-GII-16, GI-18)
(DGK-GI-14, GII-17,18)
(b) Emergency mail
( Xtraymail (d) External mail
. A m\eg!a;:ﬁé‘has how many Kilo bytes?
(LHR'GI. 14, 16)(GUJ-GII-16, GI-17)(FBD-GIL-16)
() 10% (b) 1014
1024 (d) 1034

m Electronic\m:
y

\// /m 1024
\l/ (©) 1004

vi. From which of the following we can get™{

3. Incomputer terminology information means.
(LHR-GI-14)(GUJ-GII-14, GI-16, 17)(FBD-GI-17)
(MTN-GI-II-19)(DGK-GI-14, 17, 18}{RWP-GI-14, 17)

(a) Any data (b) Raw dal/
Processed data  (d L%i\rg/é’daté)
4. e-mail is abbreviation 0f: LHR-GI-16)

(a) Emergency mail Electronic mail
(c) Urgent mail Q(\d}‘\‘ﬂm these
From which of the following you can get
information 9[ﬁvﬁ‘ghgﬁ1\e‘gerything:
(LHR-GI-15)(FBD-GII-17)(RWP-GI-16, GII-17)
(DGK‘GH-IT,'Gl-18)(B‘WE'G:I-ISJ(SWL-GLH, 18)
(FBD-GI-19)/(DGK-GII-19)

5) Teacher
Internet
6. (LHR-GII-15)
(b) 1024 Kb
) i (d) None of these
,./Ong:h'y‘lq is equal to: (LHR-GI-17)

(MTN-GII-14)(GUJ-GI-15, 16)(FBD-GI-18)
{/(SGD-GI1-19)(SWL-GI-19)(BWP-GI-19)

&

(a) 4 bits (b) 6 bits
J 8 bits (d) 10 bits

» 8. One mega byte has many kilobytes:
(GUJ-GI-17)
(b) 1014
(d) 1034
9. The basic operations performed by a
computer are: (GUJ-GII-18)(MTN-GI-14)
(BWP.GII-18, 19)(FBD-GII-16)
(a) arithmetic operations
(b) non arithmetic operations
(c) logical operations
m botha&c
In computer terminology the word
machinery refers to: (LHR-GI-17)}(MTN-GII-14)
(BWP-GI-15)(RWP-GI-15, GII-16, GL,11-17)

10.

(a) Software Hardware
(c) Data (d) Procedure

11. 1 Kilo byte is equal to: (MTN-GII-18)
1024 Bytes (b) 1000 Bytes
(c) 1002 Bytes (d) 1010 Bytes

12. Working Principle of Telephone is similar

to: (BWP-GII-16)
(a) Type Writer (b) E-mail
(c) Computer MTelegraph

13. 1024 bytes are equal to: {FBD-GI-17)
(@) 1KB (b) IMB (c) 1GB m 1 mB
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14. E-mail is the abbreviation of: (FBD-GII-18)
(a) Extra mail (b) Emergency mail
Electronic mail  (d) Electrical mail
15. 1024 kilo bytes are equal to:
(RWP-GI- 14, GII-18)
(@ 1PB (b)1TB (c) 1GB [f]]1 MB
16. Microwaves are used in? (SGD-GI-14)
(a) Radio (b)Y
(c) Mobile phone (d) All these
17. 1 mega byte is equal to:
(SGD-GII-18)(DGK-GI-16)

1024 KB (b) 1034 KB
(c) 1044 KB (d) 1054 KB

18.In computer terminology information
means: (DGK-GI-18)
(a) Any data (b) Raw data

Processed data  (d) Large data

19. Information storage device working on
different principles use: (SWL-GII-16)
{(a) electronics (b) magnetism
(c) laser technology [fil] all of these

20. “Optical Fibres™ work on the principle

of : (BWP-GI19)
(a) Reflection (b) Refraction /
(c) Diffraction \\

MTntal Internal Reflection <
21. How many metal rods in r'ldiu\statlon

transmission antenna are? (FBD GHQ‘)
a) 8 b) 6 c) 4 ()R
@ (b) © 4. @

TON II

SHORT QUESTIONS ANSWERS

\ NO PCTB‘SHORT QUESTIONS |

FROM PUNAB BOARDS
%&g&

Define Telecommunication.
(LHR-G‘I—I";’IE. 19, GII-15)(BWP-GI-14)
- NGUJ-GLI-17, GI-18)(SGD-GI-17, GII-19)
\ (DGK-GII-15) (SWL-GI1I-17)
Theanethod that is used to communicate
inl'orm?au'on to far off places instantly is
called telecommunication.

Ans.

>

>

2.  Define information and communication.
technology. (LHR-GI-15, GII-18)
(MTN-GI-14)(RWP-GI1.14,15)(SWL-G1-14)
Ans. Information and commun:cauon technology
(ICT) is defined as I.he \.clenuﬁ: met]md\
and means to store, prm.‘ess did transmit
vast amounts of, informationin seconds

with the help of elcctmmc equipments.

3. Whatis the Imn betwcen information
technology/and telecommunication?

OR  Define lnl'ormalmn) technology and
(elecommumcalmn

(L][R GII:14, ('I-lT)(BWP GII-18}(RWP-GII-19)
Ans. Informalmn \Technology' The scientific
rnelhod used m store information, to arrange
it for proper se and to communicate it to
lhere isicalléd information technology.
Tdecummunlcatlon' The method that is
o Aused to) communicate information to far off
‘p]\acé instantly is called telecommunication.
, Define Data Managing?
(LHR-GII-15, GI-18)(FBD-GII-15)
(DGK-GII-14, GI-15)(SWL-GII-17)(MTN-GI-18)
Ans‘ To collect all information regarding a
subject for any purpose and to store it in
the computer in more than one inter linked
files which may help when needed, is
called ‘data managing”.
‘What is meant by global web?
(LHR-GI-16)
Internet is a global web of more than
several million nets in which more than 50
million computers are operating and
several millions people participate through
the world, The number is increasing day by
day. Contact can be made ai any time
during the day or night on intemet.
Write two advantages of E-mail?
(LHR-GI-14, 18, GII-17)(MTN.GI.11.19)
(GUJ-GLII-18, GII-19)(BWP-GII-15,16,17, GI-19)
(RWP-GII-15)(DGK-GII-17)(SWL-GI1-17)
Ans. Advantages of e-mail are as follow
(i) Fast Communication: We can send
messages anywhere in the world instantly.
(ii) Cost Free Service: If we have an
internet access them we can avail the e-
mail service free of cost.

Ans.

6.

FB | TALEEM CLUB | 0340- 6042418



Al-Sana Solved Past Papers (Plysics 10") 93 Information And Communication Technology
7.  'What do you mean by software. 13. What is meant by ICT in information
(LHR-GI-17, GII-18)(MTN-GI-15) and communication tuclmnlag’y.
(SGD-GII-19)(SWL-GI-16)(DGK-GI-17) o .GII-16)
Ans. Software: Software refers to the Ans. ICT is basically on electronic ased ystem
instruction, or programs, that are installed of information Uﬂﬂbmlss'f“ﬂ receplion,
in the hardware ta perform different tasks, processing and relrle\;ql- ICT igasblend of
Window and Linux operating system (OS) two fields information _technology and
are examples of software’s. telecommunication: Q)
8. Define Data? (LHR-GIL-17) Del"mltmn‘g' e1cxenhﬁc\melh0dﬁ means
1o store pr ess andjtransmit vast amount
RWP-GI-18)(SWL-GII-14,
) 5 ) of mform 10N in 4ec\0nd~: with the help of
Ans. Data: Data an:l facts tl‘hal l."ma used by el:ctmmc\aqulpmcnts
rograms to produce useful information.
Progr L 14. HowsLight “signal are sent through
9.  What is meant by optical fibre? cal Fibre,
(LHR-GII-18) (MTN- cnﬁm(rnn GII-18)(DGK-GII.18)
Ans. An optical fibre with a coating of lower Ans,_Lighbythat enifers the core at one end of the

refractive index is a thin strand of high-
quality glass that absorbs very little light.
An optical fibre cable is a bundle of glass
fibres with thickness of a human hair.

10. What is the difference between data and,
information?  (DGK-GI-18)(SGD-G1.18)
(GUJ-GI-14,16,17)(FBD-GI-14, GL,1I-15, G{T/IS)//
(RWP-GI-14, GII-16)(MTN-GIL,11-16,17, Glhl q

Ans, Data: Data are facts that are used by

programs to produce useful infdrmation.

Information: In computer term\i_nc %
processed data is called info% ,
11.  State two uses nrlntet}lé'.' \ .
OR Write two services of internet.
(GUJ-GIIS 1.1 15, 1{19)/\711 GII-19)
Ans. 1. The funcuumallows USCS/(! view web
pages usm A web/bro
2. This fuul:llun allov\,(hs to send and
recei r\texi me';sage.
ert_e two ferwcesaf internet?
(L -;}zﬁ[DGK-GI-IS)(FBD-GI-lﬁ)

Ans. The main "L ces used on the internet

|

12,

V}eb rowsmg. This function allows users
to view web pages.
(i) E-ma I: E-mail Allows people to send and

receive text message.

/ tlcn] fibre goes straight and hits the inner
/ Il‘ e cladding) of fibre optics. If the
\/:mglc of incidence with cladding is less
)hau,l'he critical angle, some of the light
will escape the fibre optics and is lost
However, if the angle of incidence is
greater than the critical angle, light is
totally reflected into the fibre optics.

Write down two uses of Microwaves?
(BWP-GII-16)

(i) Transmission of cell phone through
microwaves.

(ii) The use of microwave in communication
satellites.

16.

Ans.

What is E-commerce? (FBD-GI-16)

E-commerce is the way of doing business
on the web. For example we can order our
favourite booth or any other items an-line.

17.
Ans.

‘What is meant by internet? (RWP-GI-16)

Internet is a network of networks, which
spreads all across the globe.

18. What is difference between web-

browsing and e-mail? (RWP-GII-18)

Web-Browsers: A browser is an
application which provides a window to
the Web. All browsers are designed to
display the pages of information located at
‘Web sites around the world.

Ans.
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Electronic Mail: One of the most widely
used application of internet is electronic
mail (or e-mail), which provides very fast
delivery of messages to any enabled site on
the Internet. Communication through e-
mail is more quick and reliable.
Define operating system and give
examples? (SGD-GII-16)
The operating system (OS) is software that
manages your computer and the devices
connected to it. Two well known operating
systems are Windows and Linux operating
system.
Define information technology.

(DGK-GII-16, GI-18)
The Scientific method used to store
information, to arrange it for proper use and
to communicate it to others. Is called
information technology.
What is meant by information and
communication technology. In computer
terminology. (SWL-GII-19
Processed data is called informalizn
computer processes the data and ten, Jests /
it into useful information. This information{/
is transmuted distant places in the farm\t
sound, picture and computerized,data.
BSC and MSc stant for whai.\k
(SWIfGI-\}

19.

Ans.

20

Ans.

21.

Ans.

22,
Ans. BSC cell and Base station{
MSC mobile swilching}ce}ter.\
How can you defingfthe term ICT2?
7 4 sWLGIE)
. Information 7 comimunication
Technology A CT) \ihl;'agically on
electronic based system of information
transmissi n:\r,_q ption /processing and
retrievaldCT<isna Hlend of two field
infornfatian ; lec/hnclngy and
lclec‘iﬁmﬁﬁ_jcatim}
Write the \stordige capacity of compact
isc (CD) and’DVD. LHR (GII-19)
Ans. A\CDH can \{ore ever 680 megabyte of
cBmpﬁ(er data. A DVD the same size as
taditional CD, is able to store upto 17

23.

24,

gigabyfes of data.

25. 'What is meant by procedures (CBIS)?

FBD(GI-19)
Ans. These are set of instructigh-and rules to
design and use informatjon systéfMnThese
are written in manual aug-g&:ilmeﬁt;u for
use. These rules or éelhnds mgy/éh:mge
from time to time. The\Information System
must be flexible ta sincorporate these
changes. \\\

ECTION III

LONG QUESTIONS

(2014, 15).16, 17, 18 & 19)
17.1.

Vhat is difference between data and
i nrmation/
1 ,‘zﬂwmt-an-jfou understand by Information
4 )aﬁ?communical:inn Technology (ICT)?
%30 Whatlare the components of information
77.
W11

\tetﬂ'ﬁnlogy? Clearly indicate the function

of each component.
> How are light signals sent through optical
.
~ / source of knowledge and information.
v .

Discuss.

SECTION IV

fibre?
What is Internet? Internet is a useful
SOLVED NUMERICALS
PCTB NUMERICAL PROBLEMS

|| NO PCTB EXAMPLES AND PROBLEMS |‘

—_—tt—
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SECTION 1

MULTIPLE CHOICE QUESTIONS

CHAPTER ........soenvi0eneeee 18
ATOMIC AND
NUCLEAR PHYSICS

PCTB EXERCISE

¢ Choose the correct answer from the
following choices:
Isotopes are atoms of same element with
different
atomic mass (b) atomic number
(c) number of protons (d)number of electrons
. One of the isotopes of uranium is ;'_IBU. The
number of neutrons in this isotope is
(a) 92 m 146 (c) 238 (d)330
‘Which among the following radiations has
more penetrating power?
(a) a beta particle a gamma ray
(c) an alpha particle (d) all have the
penetrating ability
‘What happens to the atomic number of a‘n\
element which emits one alpha parncle"
(a) increases by | (b) stays Ihe\
| decreases by 2 (d) decreaqec
The half-life of a certain |solnpe is 1 da Whal

is the quantity of the isotope al‘te-\?l 7.
(a) one-half one- quan{r\
(c) one-eighth 'd) noii€ of thesé

. When Uranium (923:01615) qdas a beta
parnclc, how mtmy proton\)vlll be in the
remaining nucléus?

(a) 89 pmlonsl y b) 90 ) protons
(c) 91 protons protons
vii. Release energ) by l.he Sun is due to
(a) nuc{ear Ilsslon Mnuclear fusion
(c) bumme ofgases (d) chemical reaction

viii. When a heavy ‘nucleus splits into two

llght;:;-lfudel, the process would

(a)\releases nuclear energy

[0 absorb nuclear eneray

(c) relea;\e chemical energy

(d) absorb chemical energy

=5

&/

ix. The reason carbon-dating works is that
(a) Plants and animals are such strong
emitters of carbon-14 /3
m after a plant or animal cl:e/u
in fresh carbon-14
(c) there is so much n
dioxide in the air
(d) when plants of anqual'mgy absorh
fresh carbon -14

FROM PUNJAB BOAR
(2014, 15, 16, 17, 18 & 19)
1. The half life 6f. plutonitim 1 PU in year is?
e
=N (LHR-GI-14)
(@) 0.858 (b) 185 2.85 (d)3.85
2. W]ml happens to the nton:uc number of an
element whnchLmnts an alpha particle:

king

g‘n mdmacuve carbon

el (LHR-GII-14)(FBD-GI-18)
/4 (a); Incmase byone (b) Stays the same
\. Dectense by 2 (d) Decrease by 1

0 dla ose the brain tumour, it is used:
(LHR-GI-17)(MTN-GII-14)
(a) Iodine — 131 (b) Phosphorus — 32
) cobalt - 60 (d) Carbon — 40
4,41In which process sun gains energy:
7 Release of energy by the sun is due to.
Y/’ LHR-GI-16)(FBD-GI-19)(SGD-GII-19)(SWL-GII-19)
(a) Nuclear fission m Nuclear fusion
(c) Burning of gases (d) Chemical reaction
. Generally an atom is represented by the
symbol: (LHR-GI-15)(BWP-GI1-14)(FBD-GI1-15)
@ x 27X © Y @x
Safe limit of radiation exposure in one
year is: (LHR-GI-15)
(a) 4 rem m 5rem (c) 6rem (d) 8 rem
Isotopes are atoms of same elements whose
is different: (GUJ-GL11-15)
m atom mass (b) atomic
(c) No of proton (d) No of atoms
. Half life of 14 carbon is: (GUJ-GI-15)
(LHR-GII-15)(FBD-GI-16, GII-17)
(RWP-GL1II-16)(SWL-GI11-16,17,18)(SGD-G11-15)

OR

7

(a) 7530 years 5730 years
(c) 5370 years (d) 3750 years

9. Half life of hydrogen is: (GUJ-GI-16)
12.3 years (b) 5730 years
(c) 30 years (d) 2.85 years
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10, Particle in the nucleus of an atom are:
(GUJ-GII-16)
(a) protons (b) electrons
protons and neutrons
(d) electrons and neutrons
11, Release of energy by the Sun is due to
(GUJ-GII-18)(SWL-GI-14)(MTN-GI-17)
(BWP-GI-15)(SGD-GII-14)
(a) nuclear fission nuclear fusion
(c) burning of gases (d) chemical reaction
12. The half life of lead is:
(GUJ-GI-18)(RWP-GI-15)
10.6 hours
(d) 12.25 hours

(a) 8.07 hours
(c) 10.25 hours

13. One of the isotopes of Uranium is ;J;s U.
The number of Neutron in this isotope is:
(MTN-GI-16((RWP-GII-17)(BWP-GII-15, 18)

(SWL-GI-19)
@92 [M146 () 238 (d)330

14. The number of Neutrons in Tritium (J H)
is: (MTN- Gt{ls)
@1 @[22 ©3 (d)4§\/

15. When uranium (92 protons) ejects a befad,
particle protons will be in the
remaining nucleus: 'I.‘N-GI- 15)
(LHR-GI-19)(BWP-GI-14, 16)(FBD-G1- IS][DGK K GIL m
(a) 90 (b) 91 (©) EBL

16. The number of Neutmns in Gy \JS'

(M‘I‘N-GII-[S)

d) 2

mtu two

(a) 18 (b) 12
17. When a heavyp gnucleus, spll
lighter nucl?hen pmcess.

1. 1s)mw1' .GI-18)
"ener
\ y

(c) Releme h mical:_energy

(b) Releases g

(d) Absorb ch%: energy
18. 145 ,, U\92 is the number of:
(FBD-GII-14)(DGK-GII-18)

Prqons (b) Neutrons
(c) Protons and neutrons

(d) Neulrons and electrons

19, Isotopes of hydrogen are:
@2 [ ©4
20. The half life of a certmn{:lt)ope

(FBD-GII-16)

d) 5
.1 day.
aﬂer 2
.17)

‘What will be the quantity(af is
(FBD-GL17)(SGD-GL-14,£
(a) one half One quérte

© g 3 (d\%i ofthese

21. The number ofjﬂtutro;km Tritium (3 H)

(FBD GII"ISJ(DGK-GII 18)
M 2
b

days?

3 (c) 4 d)s

22. Atomic mass numb /can be found by
relation® (RWP-GII-14)
@ lz(fA ®A+NE Z+N @DZ+A

23 Halflife of Iodime I3y’ is:  (RWP-GIL18)

a), 10:5\Day 8.07 Days
(c);12:5 Days (d) 16.9 Days
éfﬂ:}efla‘n}\)emture at center of sun is:

4 (RWP-GI-18)
m MK (b) 2MK (c) 24MK (d) 25MK
Alpha(‘a ) particles have charge.

(SGD-GI-16)
a) Negative (b) Neutral
‘/ Positive (d) None of these
126, The half life of radium-226 is:
(SGD-GII-16)(SWL-GII-16)
(a) 4000-Years (b) 2800-Years
1620-Years (d) 5730-Years

27. The proton is heavier then an electron:

(DGK-GI-14)
1836 (b) 1863 (c) 1870 (d) 1800

28. Isotopes are atoms of same element with
different: (DGK-GI-16, GII-18)
(a) Atomic number (b) number of protons
Atomic mass (d)number of electrons

29. During natural radio activity how many
types of radiation are emitted: (DGK-GI-15)

(1 (b) 2 3 (@4
30. The half life of carbon-14 is:  (DGK-GI1-15)
(a) 1646 years 5730 years

(c) 5000 years (d) 1900 years

31. One of the isotopes of Uranium is ;‘;“U.
The number of neutrons in this isotope is
(MTN-GII-19)(DGK-GI-18)
Y 146

(a) 92 (c) 238 (d)330
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32. Half-life of isotope of cobalt 5 Co: ECTION II

WIRCLY) | SHORT QUESTIONS ANSWERS

m 30 years (b) 20 years (c) 15 years (d) 10 years -

33.If we burn one tonne of coal then PCTB EMERCISE

about____ energy is released: (GUJ-GI-19) | | NO PCTB SHORT’QUESTIDNS |
WO (160 ] FROM PUNJAB BOARDS
©26a0°7 [l3.6x10"1 2014, 1B, 16, 17, 18 & 19
34. Which of the following option is a stream 1. What is nto'mic numbers? (LHR-GI-16,17)
of high energy electrons? (GUI-GI-19) Ans. Atomic mlmbcr The}number of protons
(a) alpha particles m beta radiations present ms‘;;le a nuclevs is called the
- s charge_number, or-ih: atomic number and
(c) gamma radiations (d) positive ions dencted hﬂhe letter Z.
35. During the Fission Reaction of 1 Kg of 2. What is atomic mass number?
Uranium - 235, amount of energy is :um -GII-14)(RWP-GII-14, GI-16,18)(DGK-GII-15)
released: (BWP-GI-19) Ans. Atomlc Mass: The sum of neutrons and

protom present in a nucleus is called its

11 n
{0 4TX10°J (b} 5% 10,1 atofilic, mass number. It is denoted by the

6.7x10" 1 (d) 7.7x 10" J ,AcnerA ie=A Z+N.
36.In Beta Decay, Nucleon Number changes 3 \Deﬁne Isotopes? ~ (LHR-GI-16, GII-15,18)
by: (BWE-GIL-19) 7 (DGK-GII-15)(GUJ-GI1-14)(FBD-GI1-17)
v ) /? (RWP-GII-14)SGD-GI-17)(MTN-GII-17, 18)
(a) Decreases by 4 (b) Increases by 4 ' (SWL-GII-14, GI-15)

Ans. The atoms of same element with some
7 atomic number but different atomic mass

37. The Isotopes of Todine 131 is used 1n\he b | /" number are called isotopes.

treatment of: (MTIN-GI-19) “f4.  Define Fission Reaction.

Y
(LHR-GI-14, GII-17)(SWL-GI-15)

(a) Blood Cancer (b) Bone Cancer\ (GUJ-GII-18)(DGK-GI-18)

(c) Lungs Cancer MThyrcudC er\ Ans. Nuclear fission takes place when a heavy
38. The temperature at the -ﬁ:—r"ﬁ(-\ule i nucleus, such as U-235, splits, or fissions,

ﬂ Remains unchanged (d) Decreases( y 2

into two smaller nuclei by absorbing a
immearly____ rmlllu?(elvm \Il?lg-(‘l -19) slow moving (low-energy) neutron.
>
m 20 (b) 30 / ) 47 (@V50 (l]n +q1 U— :‘;;6 U* —— X+Y + neutron
39. Radiations presen ~alrnosph{’ re due to 5. Write equation?

different radloadive su'bsta!lcdfsare called: OR Define the nuclear fusion and Write

4 /> \ 4 (SGD-GI-19) equation. (LHR-GI-14, GII-18)(DGK-GI-16)
(a) Beta Radiation/ " (b) ’}ha Radiation Ans. When twa light nuclei combine to form a heavier
b ‘W 4 nucleus, the process is called nuclear fusion.
Background radiatiof i
A V. 4 Equation:
(d) Cosmic Radlﬂlmn’, “:H+?H—) 'Z'Hc +én+cncrgy
40. '3“ PO \ 4 (DGK-GIL19) 6. Define Half life? (LHR-GI-17,18)
y (MTN-GII-15, GI-18)(FBD-GI- 14, 18)(LHR-GI-17)
(2) 0 .8'Secands” (b) 0.9 Seconds (GUJ-GI-18)(RWP-GI-14, 16)(SGD-G1,11-15)
E 0',' écconds (d) 0.6 Seconds Ans. The time during which half of the unstable

radioactive nuclei disintegrate is called the
half-life of the samples of radioactive
element.
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7. Define radioactive isatopes. (LHR-GI-17) Atomic Mass Number: The sum of
Ans. The stable and non-radioactive element neutrons and protons present in a nucleus
can also changes into radioactive element is called its atomic massfﬁmber It is
by bombarding them with protons, denoted by the letter A. /\
neutrons or alpha particle. Such artificially 13. What is meant by Artificial Radio
produced radioactive element called Activity? (GUJ-GI- ll}(}&lTN-'i‘] 14)
radioactive isotopes or radio isotopes. Ans. Nuclie which are \‘nm radloaclwlly
8. What do you mean by Carbon Dating. naturally, lhe (]uen istsgmmake  them
Give example one. radioactive 'by bombardment
(LHR-GI-17,18)(MTN-GI-18) electrons on em-anzl‘tliey,exlsl radiation.
Ans. The age of a dead human, animal or trees itis Cﬂ”EdéT‘ﬂﬁCl\] MdIO activity.
can be estimated by comparing the activity 14. Define Fi§sion Reaction.
of carbon-14 in the live and dead tree. This OR  Define nuclear fission'reaction and write
technique is called carbon dating. its equation.
Example: /’_TGUJ\GI 14, GII-18)(RWP-GI1-17, 19)
Ans. Nuclear fission takes place when a heavy

When a tree dies, the radio carbon-14
present inside the plant stats decaying.
Since the half-life of carbon-14 is 5730
years, the age of a dead tree can be
calculated by comparing the activity of
carbon-14 in the live and dead tree.
Write two uses Radio Isotopes?
(LHR-GII-17,18, GI-17, 19)(RWP-GI1- 18y
(RWP-GIL18)(SGD-GI-15, GII-19)(FBD-GI413)
(GUJ-GI-17, 18)(SWL-GI- 14, Gﬁ’-’l?)

9.

Ans. (i) Radioactive cobalt-60 is used for “Cutin, /
O

cancerous tumors and cells.
(i) The diagnosis

phosphorous-32 is used. >
Write two characteristics of B particlés,,
(LHR-GI-18)(BWP-GI-18)(, ]1}' [-b)
W RWEGH-17)
Ans. (i) Beta radiation isfa ereﬂ.rﬁn\\Sg high—

energy electrons. /D/
ve Oauveéha.rge

(ii) Beta radiation

of brain tumor

10.

11, Define atom and wnleils basic particles?
" (GUJ-GI-16)

Ans. Atom: Ato indiyisible particle of
mater. , O /
Basic Qﬂlclﬁ: \of atom: (i) Electron
(u)Ne{:{m!ﬁ (iii) Prutun

12. Define atum:c ber and atomic mass
number?

UJ-GII- 14} BWP-GI-17, G11-15)(SGD-GII-19)
(f(:wl’ G[-TE]S)(DGK-G]I 14, 17)(MTN-GII-17)
Ans. Atnmlc Number: The number of protons
pres cm inside a nucleus is called the
charge;number or the atomic number and

is denoted by the letter z.

v

nugleus, such’ :‘u U-235, splits, or fissions,

into lwo__smnller nuclei by absorbing a
ow muvmg (low-energy) neutron.

/r;s) 2‘5 236

0 +91 — g3 U¥ —— X+Y + neutron
5. ’Wnlé equation for nucleus fusion?
Wi (GUJ-GI-14, GLII-17)
THY |H—)ZHf:+ﬂn-ﬁ-cm:rgy
Example: If an atom of deuterium is fused
with and atom of tritium, then a Helium
nucleus or alpha particle is formed as

cg’)/“"

given.
16, Write down two properties of Gamma
radiation? (GUJ-GIHI-17)
Ans. Electromagnetic radiation of very short

wavelength. Their wavelengths and

energies can vary. High energy gamma

rays can penetrate at least 30 cm of lead or

2 km of air.

Define Atomic number. Write its symbol.
(GUJ-GII-17)(SGD-GII-15)

Ans. Atomic number: The atomic number Z is
equal to the number of protons in the
nucleus.

Symbol=Z

18. What is meant by Nuclear Transmutation?

OR What do you mean by nuclear
transmutation. (GUJ-GLII-18, GI-17)

(LHR-GII-18)(DGK-GI-14,17,18)(BWP-GII-16)

(MTN-GII-14, GLII-17)(FBD-GII-14, G1-17)

(DGK-GII-19)

Ans. The spontaneous process in which a parent

unstable nuclide change into a more stable

daughter nuclide with the emission of
radiations is called nuclear transmutation
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19. Is it possible for an to have
different types of atoms? Explain:
(MTN-GII-16)

Ans. Yes, It is possible for an element to have
different types of atoms called isotopes.
Definition and example: Isotopes are
atoms of an element which have same
number of protons but different number of
neutrons in their nuclie. Hydrogen have
three isotopes (i) Protium (;H). (i1) Deuterium
CH). (iii) Tritium ( H).
Define Natural Radio Activity.
(MTN-GI-14)
Ans. The spontaneous emission of radiation by
unstable nuclei is called natural radioactivity.
What is meant by background radiation?
(LHR-GI-19)(MTN-GI-15,17) (MTN-GI-15, 17)
(BWP-GII-18)(FBD-GLII-17)(RWP-GII-19)
Ans. Radiations present in atmosphere due to
different radioactive substances are called
background radiations.
Write a note on cosmic Radiation? /£
(SWL-GI-19)

20.

21.

22,
OR  What is meant by cosmic.

(MTN-GII-14, lﬂ)(R\-\'F-Gll-17](DGK-G|-H,“-19 4
Ans. The Earth, and all living thing on it also

receive radiation from outer e. This
radiation is called cosmic radlaﬁon\whlch
primarily consists of protons, electmns,
alpha particles and la@:nuclel
cosmic radiation mtemcts withhatomstin lhc
atmosphere 1o creale, a \hower of\secondary
radiation, mcludmg X- -1 y ;ms alpha
particles, eleclronh‘&nd nel.llrons.
Define |omzatlnn" \\/
4 4 (MTN GI-16)(DGK-GI-17)
Ans. The phenomenon by wm& radiations spilt
matter jfito posm\'c and negative ions is
called'; unmauorNAll three kinds of

23.

radmnons‘ﬂe alpha, beta and gamma can
ionize the matter./
24, Hnw lung ﬁ’uld it take for complete

deca /ﬂ apure radioactivity.

4 (MTN-GII-17)

Ans. A constant fraction of large number of
unstable radioactive nuclei decays in a

certain time.

25, Define Penetrating Power of Radiation.
(MTN-GLII-18)(LHR-GII-14, 15) (BWP-GI-14)
(DGK-GI-15, GLII-16)(SGD-GEH)[BWP-GI- 14)

(MTN-GI-15, GLAI- 18)(FBD-G11-17)
(SWL- Gl 17, (R“’P-Gll 16)
Ans. Definition: The strength“af radiation to
penetrating a cenalh\mazen;\l-;s//called
penetrating power.
The strength of‘ffadiations—m-peneunle a
certain material is% ¢alled penetrating
power. .
‘What is meant by unstable nucleai?
(BWP-GI-14)
Ans. Those elements which emits radiations
nmumlly‘a:t:\cal]ﬁi unstable elements. All
elginents whose atomic mass is more than
82| are mturally unstable and converted
|n‘o o[her elements.
27(-WhalmTr'1cers" (BWP-GI-16)
s. Radioactive tracers are chemical compounds
\/conlalmng some quantity of radioisotope.
“For xample, radio iodine 131 readily
ot mulates in the thyroid gland and can
be used for the monitoring of thyroid
functioning. For the diagnosis of brain
tumor phosphorous-32 is used.
Differentiate between Atomic number
and Atomic Mass number,
(BWP-GI-17, GII- 18)(RWP-GI-19)
Atomic number: The atomic number Z is
equal to the number of protons in the
nucleus.
Atomic Mass: The atomic mass number A
is equal to the number of nucleons
(protons + neutrons) in the nucleolus i.e.,
A = Z + N. The mass of neutron is nearly
equal to that of proton. So the mass of an
atom is nearly equal to the sum of masses
of protons and neutrons.

26.

"/

Ans.

29. Write half life of Hydrogen Load,
uranium and carbon? (BWP-GII-17)
Ans. Half life of Hydrogen 12.3 Years
Half life of lead 10.6 Hours
Half life Uranium 4,51 x 10° Years
Half life of carbon 5730 Years
30. Define Isotopes? (FBD-GI1-17)
Ans. Isotopes are atoms of an element which

have same number of protons but different
number of neutrons in their nuclei. Three
Hydrogen have three isotopes.
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31. Write three isotopes of hydrogen.

OR  Write the names of isotopes of hydrogen.
(FBD-GI-18, GII-19)

Ans. Three isotopes of hydrogen are:

1. Protium 'lH 2. Deu(eriume
3. Tritium }H

32. Write the equation for nuclear Fission
Reaction. (RWP-GI-17)

Ans. Nuclear fission takes place when a heavy
nucleus, such as U-235, splits, or fissions,
into two smaller nuclei by absorbing a

slow moving (low energy) neutron.

235
DN+97 u —>92 U*¥ —— X+Y + neutron

33. Define Nuclear fusion. (RWP-GI-17)

(FBD-GI-19)

Ans. Nuclear Fusion: When two light nuclei

combine t form a heavier nucleus, The

pracess is called nuclear fusion if an atom

of deuterium is fused with an atom of

Tritium. Then a Helium nucleus or alpha
particle is formed as given by:

*H+]H—> jHe + | n +energy

34. Write general equation and an example/ 4

A4

of Beta-decay.  (GUJ-GI-19)(RWP-GI17)

Ans. Beta(B)-decay:

36. Describe two uses of Radio Isotopes in
research. (RWP-GII- 18) BWP-GII-19)
Ans. (i) Medical Treatment: Ra@idisotopes are
also used in nuclear medicinesfoFieuring

various diseases. For ex: pl{,/rad tive
cobalt-60 is used fai cunng__caz::rous
tumors and cells.

(ii) Tracer: Radipactive tracersmare chemical
compounds cnmamlné some quantity of

radioisotope
For exanip lmodl e 131 readily

accumulates in the thyroid gland and can

be used fc\:r\ mten?-normg of thyroid

func! 'aniug\Fur-th/e’ diagnosis of brain

m)-:'/ﬁlﬁsphornus 32 is used.

37. at is difference hetween natural and

lclal ra r‘oactmt}. (RWP-GII-18)

Ans.-.Na ttal_radioactivity: The spontaneous

smission of radiation by unstable nuclei is

ch\ natural radioactivity. And the

“clements which emit such radiations are
}auéd radioactive elements.

Artificial radioactivity: Nuclie  which

are not radioactivity naturally, the

scientists make them radioactive in lab by

bombardment electrons on them and they

exist radiation. it is called Artificial radio

activity.

General Equation: v'38.  Write the particles present in a nucleus?
A s A (SGD-GI-16)
2Z wX LY Ans. The nucleus contains protons and neutrons

parent daughter - which are collectively called nucleons.
nuclide nuclide \’\ 39. Write two properties of alpha radiations.
. = (SGD-GII.16)
Exampl l:' " "\En Ans. Alpha particle is a helium nucleus comprising
s C— 7 N / ‘ﬁ" € +Energy of two protons and two neutrons with a
carbon nittogen - m'ﬁcle charge of 2e. An unstable nucleus with large
&S / B-p protons and neutron decay by e-milling

In beta (B)-decdy, the clide has its
proton numbér Z increases /hy 1 but its

mass numﬁer 7 nucleon number A
remains ch;ﬁge \',//
35. What \meant 1t otopes? Write the
n of isotopes of hydrogen.
« o/ (RWP-GI-18)
Ans. Isotopes arelaldms of an element which
QTVe*same_E‘l{mber of protons but different
g&?{ﬂf neutrons in their nuclie.

Jsotopes of hydrogen are:
1. P tium | 'H 2.

3. Tritium H

Deuterium f H

alpha radiation.
40. Explain gamma rays with the help of

examples. (SGD-GII-14)(SWL-GII-19)
Ans.
. A
X — zX + ¥
parent daughter gamma rays
nuclide nuclide
Example:
nCo— 7Co + Y+ Energy
cobalt cobalt Y- rays

Gamma rays are usually emitted along
with either an alpha or a beta particle.
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41. What is difference between stable and 45, Define Natural Radio Activity?
unstable nuclei. (SGD-GI-14) OR How can you define Natural Radioactivity?
Ans. Stable: Nuclei which do not emit (MTN-GI[-T;)‘EJGK GII-14)
radiations naturally are called stable nuclei Ans. The spontaneous emissign of radiation by
most of nuclei with atomic numberi to 82 unstable  nuclei i \\ga;lléd natural
are stable nuclei. radioactivity. And lh'jelemenls wh:éh emit
Unstable: Those elements which emits such radiations are \Cﬂued radioactive
radiations naturally are called unstable elements.
Flemcnls.l Allge;cmcnts wh(l)lse alnmg:l mas; 46, What is d:!'l'ererlce between daughter
is more than 82 are natura y unstable an and parents. demmts" \ (DGK-GIL-14)
converted into other elements. Ans &
42. Explain Alpha Dy vith E les. I B
Xplain Alpha Lecay wi x‘amp = Daughter el t l ] Parents element
(SGD-GII-17) Th \el Th I ;
Ans. Alpha () decay. e ements| The elements from
Ge \E - oblam‘r}l by\pamntq which are radiations
NErs q““""';'\' , . elgments are’called | emits are  called
sX—s 7. Y +, X + Energy diugh!cr clements parents element.
parent daughter a—particle 47. Write equnt!'o'n for nucleus fusion?
nuclide nuclide ER = . (DGK-GI-16)
Example: Ans. D/I:l:e\:‘l:;usmn -
% Ra— “Rn + 3He+Energy —— 3 He+gn + energy
Radi Rad ) ibe u-decay (DGK-GI-18)
adium aden a-particle OR\ What is meant by Alpha Decay? Write
It means in alpha decay, the proton number & s general equation. (SGD-GI-19)
of atomic number Z of the parent nucilde 7 Ans. 1. Alpha (¢)-decay
reduces by 2 and its mass numbﬂ\or 7 General Equation:
nucleon number A decreases by 4. \ y QX N ;‘,‘ Y + *He + Energy
43, Find the number of protons al;ld\ncutrons y B b .
in nuclide defined by ‘: (DGK-GII-14) parer?l daugh_ter o-particle
nuclide nuclide
Ans. From the symbol, we have nlom:c\number Example:
Z = number of protons = 6 Alomic Thass A 26 p ple: mp ‘y E
= number of protons + number ET‘neuimns gl = g AN+ pHe +  Energy
= 13 But number of prmom\ure 6, so radium radon  @-particle
number of neutrons” willbbe 7.<So the It means in alpha decay, the proton number
element is an I‘EO(D])E of carbon-G and is or atomic number Z of the parent nuclide
written as ' C. reduces by 2 and ils mass number or
44. Define ntnmu:number and Mm number? nucleon number 4 decreases by 4.
/ (DGK-GII-15) 49.  Define atomic number and Mass number?
Ans. A £ Th ber Z (SWL-GI- 14, GII-15)
el numher' e gomic number Z is Ans. Atomic number: The atomic number Z is

equal to the nimibes” of protons in the
m:cl \
Atol‘ruc Mass: The atomic mass number A
is equal ).o e number of nucleons
lons + n:u‘Lrons) in the nucleolus i.e.,
\— Z'+ N.“The mass of neutron is nearly
eqllaf to that of proton. So the mass of an
atom) 15 nearly equal to the sum of masses
of protom and neutrons.

equal to the number of protons in the
nucleus.

Atomic Mass: The atomic mass number A
is equal to the number of nucleons
(protons + neutrons) in the nucleolus i.e.,
A =Z + N. The mass of neutran is nearly
equal to that of proton. So the mass of an
atom is nearly equal to the sum of masses
of protons and neutrons.
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50. Describe two uses of Radio isotopes in 55. Find the number of protons and
Medicine, (BWP-GI-19) neutrons in the nuclide defined by )’ X.
Ans. Radio iodine -131 readily accumulates in “(SWL-GII-19)
the thyroid gland and can be used, for the Ans. Find the number of pmlu S rmd- eutrons in
monitoring of thyroid, function. For the the nuclide defined bym X5
f]iagnusis of brain tumor Phosphorous —32 Sol: From the symbol, we have Alomic’ number
is used. Z =number of protons=6  Atomic mass
51. Draw the diagram of fission chain A = number cs'i‘\prato_—nsa- Humber of
reaction is U-235. (BWP-GI-19) neutrons = 13 But number of protons is 6,
Ans. Nuclear fission takes place when a heavy so number of neul n\s‘\wm be 7. So the
nucleus, such as U-235, splits, or fission's element ,541-, isotope' eof carbon-6, and is
into two smaller nuclei by absorbing a written as B.C.
slow maving (low-energy) neutron as Example: Thc nucl s of an atom consists
represented by the equation: of )t(lms and Strons.
56. Write the name of isotopes of hydrogen.

L
,. +Energy

S _®
‘i Ea) .
neutron \

Fig. Nuclear fission reaction

1 235 23
on+g U=y OU*—>X+Y+neuIron

52. Write two properties of a-Particle.

intermediate
nucleus

Ans. (i) o-Particles, have the positive chargg :"
few centimeters in the air.
Define carbon dating? (GUJ-GII-19)
The age of a dead human, ammzﬂ or tree
can be estimated by comparing the, actlvuy
of carbon-14 in the live arid:dead tree, This
technique is called ca.rbon daunr*\:\‘:\__
How can the scientist estimatéidied tree
age by C-14? 4 A
When a tree dlf:s 2 the l'ﬂle {&arbon-14
present inside/the p]anL slaﬂs decaying
since the half-life of carbon 14 is 5730
years, the aéc of a dead can be calculated
by companng ghihie activity of carbon-14 in
the live amd dead trees! The activity of live
tree rémains almost constant as the carbon-
14 1§bem£replemshed While the carbon-
14 in the deﬂd is no move replenished.

e aton:m:mass number.

= (DGK-GII-19)

ucleus contains prolons and neutrons
which, are collectively called nucleons. The
number of nucleons the nucleus is called
atomic mass number.

53,
Ans,

54.

Ans.

55.

Ans,

(SWL-GI-1 9)(RWP—GI-£}’

/7

(i) Alpha particle has a range of onlya’
>

FBD(GII-19)

Ans. (l) Pmuumql-l
T
2) Deuteslum TH
\ 3) Tnnum TH
57. \Whu dlscovered radioactivity.
s (FBD-GII-19)
Ans. In 1896 Be quarrel accidentaly discovered
“ the radioactivity.
585 Write the difference between fission
reaction and fusion reaction.
y LHR(GII-19)
“’Ans‘ fission reaction: Nuclear fission takes
place when a heavy nucleus, such as U-
235, splits, or fissions, into two smaller
nuclei by absorbing a slow moving (low-
energy) neu(ron
0 oN +;§5 Uu— 91 ° U* — X+Y + neutron
fusion reaction: When two light nuelei
combine to form a heavier nucleus, the
process is called nuclear fusion.
IH+7H—> jHe +n + energy
Example: If an atom of deuterium is fused
with and atom of tritium, then a Helium
nucleus or alpha particle is formed as
given.
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SECTION III

LONG QUESTIONS

FROM PUNJAB BOARDS

(2014, 15, 16, 17, 18 & 19)
18.1.

What is the difference between atomic
number and atomic mass number? Give a
symbolical representation of a nuclide.
What do you mean by the term
radioactivity? Why are some elements
radioactive but some are not?

How can we make radioactive elements
artificially? Describe with a suitable
example,

What are the three basic radioactive
decay processes and how do they differ
from each other?

18.4.

Write the alpha decay process for gl:" Pa.
Identify the parent and daughter nuclei in
this decay. /)
18.6.
increase during nuclear decay. Sl‘p]:ol'l
your answer with an example.

What do you understand by half-life of a
radioactive element?

Is radioactivity a spomnneous\i\s?

18.7.

18.8.
Elaborate your answerpwith a \simpk
experiment.

18.9. What is meant by ba«fﬁ"{gmunﬂ‘l\'ndimions?

Enlist some soMfces f background
radiations. 4

18.10. Describe twosuser<of, ra(}1(|sntopes in
medicine, industry or res :

18.11. What are 6con,1mon radiation hazards?
Briefly de's&\ib,é’lhe cautions that are
taken /gainsl th&\';\//

18.12. Coq]p'Iel\c this nuclear reaction: §§5 U-—

140, i . .
4 X + + 42 4 n. Does this reaction

involve fi§sio \ or fusion? Justify your
ANSWer: '

18.13. ﬁupk’:’ﬁr fusion reaction is more reliable
and\ sustainable source of energy than
nuclear fission chain reaction. Justify this
statement with plausible arguments.

Explain whether the atomic numbe "can/
y

4
r

TION IV

PCTB EXAMPLES

Examples 18.1: Find the n\l\mbcr of Gml(');s and
neutrons in the nuclide.'deﬁ\r}f‘d;hyil_)(?

Solution: From the symbol “we have

Atomic numbe = number of protons = 6
Atomic mass Al= number })‘f protons + number
of neutrons = 13'But number of protons are 6, so
number of.neutrons Will'e 7. So the element is
an isoto) '/ofca‘rbu\n—ﬁ, and is written as ¥ C.

Examp 18.2: The activity of sample of a
radioactive bismuth decreases to one-eight of its
nr"l(giﬁa‘l’ncl':vﬂfi’n 15 days. Calculate the half-
Qfe ofithic sample.
¥ 4
Solution: Let Ty, is the half-life and A, is the
origiﬁzll\\aélivily of the sample. After time Ty
acﬁvily will be AJ/2. After 2Ty activity will
> b.?:/come 4. AJ2 = AJ4. While after time 3Ty,
i.ep After three half-lives, the activity will drop
14’A/8. It means activity drops to one-eighth of
:{t;riginal activity in a time of 3 Ty,

Therefore, 3 Ty, = 15. This means half- life Ty; of
the sample will be 5 days.

PCTB NUMERICAL PROBLEMS

1B.1; The half-life of '*N is 7.3 s. A sample of
this nuclide of nitrogen is observed for
29.2 s. Calculate the fraction of the
original radioactive isotope remaining
after this time.

Ans. Half life of 3 N =7.35
Time for which nuclide of nitrogen is
observed = 29.2s

The fraction of original radioactive isotope
remaining this time = ?

Number of half lives for which sample is
29.2s 4
73s ~

observed =

1
st H -
1* half life = >
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Fraction of the original radioactive isotope The required fraction of remaining cobalt-
remaining after

60 is é th after 5" half life o=
dy oo 111 4 _
™ halflife=3 x5 =3 ‘ —~
18.3: Carbon-14 has a half-1 e_of@ars.

Fraction of original radioactive isotope How long will it lalﬁ'éj'fnr\'ﬂle uaifity of

. . 1 1. 11
remaining 3™ half life =5 XpX5=¢g carbon-14 in a snmﬂe to drop to one-
Fraction of original radioactive isotope eighth oflheiniﬁal{l\lfﬁlﬂ?ﬂ
reaming after 4" half life Ans. Half life of carban-14'=:5730 years
1 1. 1.1 4
=5 XpXy%y Time wh'chmen by carbon-14 in a
1 sample igo_pl one-egight of the initial
=16 quantity = 73 .

-

) 1
1 Fraction of C-14 after 1™ half life = 7
radioactive isotope after 4" half life is 6" \ntt)/
X 4 . 111
18.2: Cobalt-60 is a radioactive element with : —F:{m'm >-14 after Z"dhalfhfc=ix5=z

half-life of 5.25 years. What fraction of O/,ﬁ of C-14 after 3¥ half-life
¥ .

The required fraction of original

the original sample will be left after 26

o 1.1 1
years? =yXyXy =3

Ans. Half life of a cobalt — 6 = 5.25 years / ﬁ . .
Time for which this isotope of coball > Niumher of half life of. carhon-14 in 2

The remaining fraction of cobalt — 60 " quantity = 3" half life years.
after 26 years = ? ' Year of 1* half-life of carbon-14 5730 years

is
observed = 26 years \//Z / sample to drop one-eight of initial.

No of half lives for which sample’ = 11,460 years
26 \
is observed = 505 Years= 4.9 ye\a\‘- years of 3" half-life of carbon-14
o =5730x3

years 3" half of carbon = 17/90 years
=172 x 10* years

18.5: Half-life of a radioactive element is 10
minutes. If the initial count rate is 368
counts per minute, find the time by

o1
I|I'e=2

Fraction of_yﬁ&g:
1 141
life=5 X3 4

%)ﬁﬁ' 2™ half

_2 9 v, R 4 " which count rate reaches 23 counts per
Fraction/of re \8/*0-60 after 3" half minute,
1 I )
life Z/-_/E Xy X3¢ Ans. Half life of the radio-active element
Fraction of\g ning Co-60 after 4% half = 10minutes
e-‘l-xl :.;f/);l_L Initial count-rate of the element = 368
%‘2 2.X9 %X2=16 counts per minutes
Fra ummaining Co-60 after 5™ half Time for which count rates reader 23
1 1 1 counts per minute = ?

1 1 1
life XX X5 X5 X5=55
te 272727273 The initial count rate is 360 So
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10 minutes 10 1 1 1 1 1
368 184 92 Pyt o i o et
o T ATu=5%3 X3%3 16
minuies minuies
46 > 23 Data for gmpl}-
~ 4 half-lives for the count rate to decrease ﬁ
from 368 t 23 per minutes count Rat per hours “Tirie’in yedrs
Time taken = number of half lives x 32000 count per hourﬁ 1500:yeafs
duration of half life 16,000 count perours ;| 3,000, years
putting the value 8,000 count per hmk\: 4,500 years
Time taken = 4 x 10 4,000 countfer hoRes, | 61000 years
Time taken = 40 minutes
18.7: A sample of certain radioactive element 2000 countper&gl};s /| 7500 years
has a half-life of 1500 years. If it has an yeaxis
activity of 32000 counts per hour at the 20004/
present time, then plot a graph of the 30000
activity of this sample over the period in 28000
which it will reduce to 1/16 of its present zm--
value. uan-_’
Sol. Half life radioactive element = 1500 year "-‘m,'
activity of counts per hour at the present \_ :\/
time = 32000 per hour kﬁu v
plot a graph of the activity of this saniple {» 140004
over the period in which it will rcd)ﬁ:é\l% 04
4
£ of its present value = ? \ ﬁu“
16 ' 5000
Activity of counts per hour at/aic.presem 60001
time = 32000 then 4000
1500 years 1500 yearsy 2000 *
32000130220, 1:3(1(»%!,1,_—_&> T\ i
3000 1500 years ,. [ﬁﬁﬂ y‘eahmn ik o = 6000
Ty 4T, ¥
Fraction of ongmaiinémncu@ isotope ‘oo
1
remaining aie/{f“ half life (T-,,) =5
Fraction ofqm}gmal raainzlclwc isotope
remammg'after&"\h\ajf fife =T
N 11
=2*2 7%
Fracuon of \o gmal radioactive isotope
er 3™ half-life
11 11
=2%2 %273
Fracléi of original radicactive isotope
remaining after 4™ half life.
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