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(Simple Harmonic Motion & wave) 

Federal Board Book  

Exercises Solved  
Q.1 Give an example of vibratory motion, which is not simple harmonic motion. Give a reason of your selection. 
Ans: When a ball is dropped from an altitude on a perfectly elastic surface then the motion is vibratory motion as 
well as oscillatory but not simple harmonic because the restoring force F is equal to mg which is a constant and not  
F ∝ x, Which is an essential condition for S.H.M where in an oscillation the acceleration is proportional to the 
displacement. 
Q.2 At extreme position, velocity is zero but acceleration is maximum in simple harmonic motion. Haw can you 
theoretically explain it? 
Ans: Velocity is zero: In Simple Harmonic Motion when object moves towards extreme position then its velocity 
decreases and becomes zero at extreme position. The object is at rest for instant so the velocity is zero at extreme 
position. Acceleration is maximum: According to Hooke's law F = -kx 
Its means restoring force is maximum at extreme position. Newton’s second of motion tells us that acceleration is 
directly proportional to the force. So at extreme position when restoring force is maximum then acceleration is 
maximum. 
Q.3 what will happen to acceleration of mass spring system if its mass is doubled? 
Ans: According to Newton's second law of motion, the acceleration of the body is given by 
     F=ma 

     Its mean   a ∝ 
𝐹

𝑚
  

This shows that when the mass of mass spring system is doubles then its acceleration becomes half. 
Q.4 A simple pendulum has time period 'T'. What will happens to its time period if its thread length is shorten to 
half? 
Ans: Time period of simple pendulum is given by 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the thread length is shorten to half then the time period will be 0.707 time the original time period 
Q.5 A simple pendulum has time period of 4 second. Will its time period remain same or change, if its steel bob is 
replaced by wood bob of same size? 
Ans: Time period of simple pendulum is given by 
  
 
 
This shows that time period of simple pendulum does not depends upon mass. So whatever the mass of the bob is, 
the time period will remain same. Its mean the time period will remain same if its steel bob of simple pendulum is 
replaced by wood bob of same size. 
Q.6 Same masses are attached to different springs, one is vibrating faster why? 
Ans: Frequency of mass spring system is given by 
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This equation shows that frequency depends upon the mass and spring constant. Same masses are attached, which 
means mass is constant then spring constant will be different for both springs. As spring constant k is directly 
proportional to the frequency of mass spring system. So, the spring system which has greater mass comparatively, 
must have greater frequency. Hence mass spring system which have greater mass is vibrating faster. 
Q.7 A simple pendulum has time period "T" in Murree. In Karachi, it has different time period. What would you do 
to make its time period same as it was in Murree? 
 Ans: Time period of the simple pendulum is given by 
 
 
 
It shows that time period of simple pendulum depends upon length of string and gravitational acceleration. Both 
places have different time periods due to variation in the value of g. We cannot change the value of gravitational 
acceleration. So to make the time period same on both places, we have to change the length of string of simple 
pendulum. 
Q.8 What will happen to the frequency of waves in a ripple tank if time period of electrical vibrator is decreased? 
What will happen to the wave speed? 
Ans: We know that time period is the reciprocal of the frequency of the wave. 
 
 
This shows that if the time period of electrical vibrator is decreased then the frequency will increase. Now,  
we know that 
 
 
This shows that time period is inversely proportional to the speed of the wave. So, if time period of electrical vibrator 
is deceased then the speed of the wave will increase. 
Q.9 Why do water waves refract at the boundary of shallow water and deep water in ripple tank experiment? 
Ans: The speed of water waves depends on the depth of water. Its speed is reduced when it enters shallow water. 
Their wavelength changes (decrease) but the frequency remains constant. The deeper the water, the faster the 
waves travel and so waves will refract (change direction) when they enter deeper or shallower water at an angle. 
Q.10 Under what conditions are the waves diffracted the most? 
Ans: The diffraction of waves depends upon the opening of the obstacles. 
A Waves are diffracted most strongly when the size of the opening of obstacle is less than or equal to the size of the 
wavelength of generated waves.  

 
 
 
 
 

Punjab Book 
1. What is meant by oscillation? 

Ans: When a body moves back and forth or to and fro about its mean 
position. This is called vibration or oscillation. Example: Motion of 
simple pendulum. 

2. Define simple harmonic motion? 
The acceleration of a body executing SHM is directly proportional to the displacement of the 
body from the mean position and is always directed towards the mean position. 

Mathematically        a   x 
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3. Define Hooke,s law? 
Ans: According to Hooke‟s law the exerted force is directly proportional to the displacement . 

F  x 

 
4. How does stiffness of the spring affect the value of k? 

Ans: The value of k is a measure of the stiffness of the spring. 

5. What is the function of restoring force during oscillatory motion? 
Ans:A restoring force always pushes or pulls the object performing oscillatory motion  

towards the mean position. 

 

 
6. Which type of forces are acting on a displaced pendulum? 

Ans: The restoring force that causes the pendulum to undergo simple 

harmonic motion is the component of gravitational force mg sin 

tangent   to the path of motion.  

 
7. Define time period and write down formulas of time period for mass 

attached to a spring and for simple pendulum? 

Ans: Time Period (T): Time required to complete one vibration is called time period. It is denoted by “T”. The 

time period T of the SHM of mass m attached to a spring is given by following equation:  T  = 2𝜋√
𝑚

𝑘
 

Formula for the time period of simple pendulum   T  = 2𝜋√
𝑙

𝑔
 

8. Define following terms which characterize SHM? 
(i)Vibration (ii) Time period (iii) Frequency (iv) Amplitude (v) Displacement 

 

Ans: (i) Vibration:- One complete round trip of a vibrating body about its mean position is called o vibration. 

 

Time period (T): The time taken by a vibrating body to complete one vibration is called time period. 
 

Frequency (f): The number of vibrations per cycle of vibrating body in one second is called its 

frequency. It is reciprocal of time period   f = 
1

𝑇
 

Amplitude (A):The displacement of a vibrating body on either side from its mean position to extreme 
position is called its amplitude. 

 

Displacement (D) :- Distance covered by the vibrating body at any instant during the vibration from 
mean position. 

 

 

F  kx 

Fr  kx 
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9. Write down important features of Simple Harmonic Motion? 
A body executing SHM always vibrates about a fixed position. 

Its acceleration is always directed towards the mean position. 

The magnitude of acceleration is always directly proportional to its displacement from mean 
position i.e. acceleration will be zero at the mean position while it will be maximum at the extreme 
positions. 

 Its velocity is maximum at the mean position and zero on the extreme positions. 

10. Define time period and frequency in case of vibratory motion? 

Case Time Period Frequency 

 

Vibratory Motion 

 

 

The time required to complete one 

vibration is known as time period. 

 

The number of vibrations 

completed in one second is 

known as frequency. 

 
Waves 

 

 
 

 

 

The time required to pass one wave 

from a certain point is called time 

period. 

 

 

The number of waves 

passing through a certain 

point in one second is 

known as frequency. 

 
11. Differentiate between mechanical waves and electromagnetic waves? 

Mechanical waves Electromagnetic waves 

The waves which require medium for 

their propagation are known as 

mechanical waves. Examples 

 Sound waves 

 Waves produced on a rope 

 Water waves 

The waves which do not require medium for 

their propagation are known as 

electromagnetic waves. Examples 

 X-rays 

 Radio waves 

 Heat and light waves 

 
12. Differentiate between transverse waves and compressional waves or 

longitudinal waves? 

Transverse 

waves 

Longitudinal waves. 
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The waves in which the direction of vibratory 

motion of particles of medium is 

perpendicular to the direction of propagation 

of waves are called transverse waves. 

Examples 

 Waves produced in a rope

 Water waves
 Ripples on the surface of water.

 Vibrations in a guitar string.

  Electromagnetic waves – e.g. light 

waves, microwaves, radio waves.

 Seismic S-waves.

The waves in which the direction of 

vibratory motion of particles of medium is 

parallel to the direction of propagation of 

waves are called longitudinal waves. 

Examples 

 Sound waves 

 Speaking on the mic 

 Earthquake (Seismic-P wave) 

 
13. Write down the relationship between frequency and time period ? 

Ans: Frequency is a reciprocal of time period.  f = 
1

𝑇
 

 
14. Find the time period and frequency of a simple pendulum 1.0m long at a 

location where g = 9.8ms-2  ? 
Ans: the given data    L = 1.0m   g = 9.8ms-2 

 Putting the given value in time period of simple pendulum   T  = 2𝜋√
𝑙

𝑔
 

 
15. When the ball is at the centre of the bowl what will be the net force ? 

Ans: When the ball is at the centre of the bowl the net force acting on the ball is zero 
because at this position weight of the ball acts downward and is equal to the upward normal 
force of the surface of the bowl. 

16. What is the displacement of an object in a simple harmonic motion when 
kinetic energy and potential energy are equal? 
Ans: Kinetic energy and potential energy are equal when the body is at 
the middle of mean and extreme position. 

17. If we replace iron bob of simple pendulum with the wooden bob what will be 
affect of time period of simple pendulum? 
Ans: The time period of simple pendulum would remain same because period of a pendulum is 
independent of mass and amplitude. 

Formula     T  = 2𝜋√
𝑙

𝑔
 

18. What is meant by damped oscillation? 
Ans: The oscillations of a system in the presence of some resistive of force are damped oscillations. 

19. How does the mechanical energy of system reduce? 

Ans:The friction reduces the mechanical energy of the system as time passes and the motion 
is said to be damped, this damping progressively reduces the amplitude of motion. 

20. Explain the function of shock absorber (application of shock absorber). 
Ans : Shock absorbers are one practical application of damped oscillation. A shock absorber 
consists of a piston moving through a liquid such as oil. The upper part of the shock absorber is 
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firmly attached to the body of car travels over a bump on the road, the car may vibrate violently. 
The shock absorbers damp these vibrations and convert their energy into heat energy of the oil. 

 

21. How a wave can be defined? In which categories are these divided? 
22. Ans: 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 interval of  time. There are two 
types of waves.          (i)  Mechanical waves  (ii) Electromagnetic waves 

 
23. Define electromagnetic waves and give its examples? 
 

Ans: Waves which do not require a medium for their propagation are called electromagnetic waves. 

Radio wave  , Heat waves , X  rays 

24. Why mechanical waves do not pass through space? 
Ans: No, mechanical waves do not pass through the space because they require medium for their 
propagation. 

25. Differentiate between compression and rarefaction? 

Compression Rarefaction 
The region of a wave where loops of spring are 

close together is called compression. 

 
OR 

The region of a wave where particles of 

medium are closed to each other is called 

compression of wave. 

 

 
 

 

 

 

The region of a wave where the loops of 

spring are space apart is called rarefaction. 

 

 
 

 
R 

The region of a wave where particles of 

medium are closed to each other is called 

compression of wave. 

 

26. A wave moves on a slink with frequency of 4 Hz and wavelength of 
0.4m.what is the speed of wave?   
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Ans: Given Data     f = 4hz       0.4m   

Solve by using the formula v = f  

V  40.4V  1.6ms1 

 

 

 If the length of a simple pendulum is doubled, what will be the change in its 
time period ?
Ans:- If the length of pendulum is doubled then time period will be increase by √2 times. 

Because the formula of time period = Formula     T  = 2𝜋√
𝑙

𝑔
 

If length is doubled L = 2L  
 

T  = 2𝜋√
2𝑙

𝑔
 

T= √2  (2𝜋√
2𝑙

𝑔
 ) 

So Time Period is  increase  √2 times. 

 

28. A ball is dropped from a certain height onto the flour and keeps bouncing. 
Is the motion of the ball simple harmonic? Explain. 

Ans: No, the ball will not execute S.H.M because its motion does not fulfill the 

conditions of  S.H.M like its acceleration  is not directed towards mean position. 
 

29. A student performed two experiments with a simple pendulum. He / She 
used two bobs of different massed by keeping other parameters constant. 
To his / her astonishment the time period of the pendulum did not change! 
Why? 

Ans: The time period of pendulum is independent of mass of bob. It depends upon the 

length of string of pendulum and gravitational acceleration, According to 

formula. 

T  = 2𝜋√
2𝑙

𝑔
 

 

30. Plane waves in the ripple tank undergo refraction when they move from 
deep to shallow water. What change occurs in the speed of the waves? 

 

Ans: Speed of waves is larger in deep water than in shallow water. Due to difference in 

speed of waves in different  medium, when they move from deep water to shallow 

water, causes them to change their direction, this change is called refraction of wave. 
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Federal Board Book  

Ch#11(Sound) 
Exercises Solved  

Q.1 Why does sound travel faster in solids than liquids and gases? 
Ans: Sound travels more quickly through solids than through liquids and gases because the molecules of a solid are 
closer together and, therefore, can transmit the vibrations (energy) faster. Sound travels slowly through liquid 
because the molecules of a liquid having space more than solid but less then gases. And sound travels most slowly 
through gases because the molecules of a gas are farthest apart. 
Q.2 Why are we able to distinguish between two sounds having same loudness? 
Ans: Sounds of same loudness will have same amplitude and sound of same pitch will have same frequency. So, 
quality helps to distinguish the sound waves having same loudness and same pitch. The quality of sound is that 
characteristic which enables us to distinguish one sound from another having the same pitch and loudness. The 
sound which is more pleasant is said to be of a rich quality. 
Q.3 Vibrating mobile phone on wooden table sounds louder than held in hand. Why? 
Ans: We know that loudness of the sound depends upon the surface are of the vibrating body. When the vibrating 
mobile phone is in contact with the table, the vibration of the mobile phone is being transmitted to the surface of 
table whose surface area is very large as compared to the surface area of hand. Hence vibrating mobile phone on 
wooden table sounds louder due to large surface area. 
Q.4 During a match in cricket stadium, you see a batsman striking the ball but we hear stroke sound slightly later. 
Explain this time difference? 
Ans: Speed of light in air is larger than the speed of sound. 
During a match in cricket stadium, when the batsman strikes the ball then we can it see but we hear the stroke 
slightly later. This is because the speed of sound is less than the speed of light in air. That's why the stroke seems 
first but we hear it slightly later. 
Q.5 How much intensity level increases when intensity of louder sound is double the intensity of faintest audible 
sound? 
Ans: As we know that 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thus the sound level increase by 3dB. 
 
 
Q.6 Two singers are singing together simultaneously with intensity level 60dB of each in a hall. 
a. Is intensity of sound in the hall is doubled?   b. Is the intensity level of sound is doubled?  
Ans: (a) Sound level is defined on a non-linear scale. If two singers are singing together and each creates an intensity 
level of 60dB (corresponding intensity = 1x 10-wm-2, then total intensity level at that point is 120dB. 
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(b) As we know that ∆β = 10log l dB 
Here I is the combined intensity of the two sounds, while lo is the reference intensity and is taken as the intensity of 
the single sound. 
                
 
 
 
 
 
                                  
 

∆β = 3dB Thus intensity of sound will increase three times. 
Q.7 If pitch of sound is increased then that is its effect on: 
a) Frequency of sound b) Speed of sound C) Intensity of sound    d) Loudness of sound e) Wavelength 
a) Frequency of sound: Pitch of sound is directly proportional to frequency, so when pitch increases then frequency 
also increases. 
b)Speed of sound: Speed of sound remains same because speed of sound depends on the medium and not on pitch. 
c)Intensity of sound: Intensity of sound remains same because intensity of sound depends on the medium and not 
on pitch. 
d)Loudness of sound: Loudness of sound remains same because loudness of sound depends on the medium and not 
on pitch. 
e)Wavelength: Wavelength will decrease with increase in pitch of sound. As m 
Q.8 Vibrating bodies produce sound. When a pendulum vibrates, we do not hear its sound. Why? 
Ans: A sound is heard only if the body vibrates at a frequency more than 20 Hz and less than 20,000 Hz. The 
pendulum oscillates at a frequency less than 20 Hz. Hence, no sound is heard. 
Q.9 Two students are talking in the corridor of your school, you can hear them in your class room but you cannot 
see them. Why? 
 Ans: It happens due to diffraction. Diffraction is a phenomenon of bending of a wave on corners, having size of the 
order of wavelength of the wave. Sound waves can bend at the corners but light waves cannot. So when two 
students talk in the corridor of school, sound is diffracted by corner and we able to hear it but cannot see them. 
Q.10 How do curtains help to reduce loudness of sound? 
Ans: Curtains can absorb sound from coming into home, or even control the sound within a room to reduce echoes 
and reverberation. However, not all curtains will work towards absorbing sound, so there are factors to consider in 
order to get the best results: 

 Sound absorbing vs soundproofing 
 Material 
 Density 
 Coverage 

Q.11 What steps would you take to stop echoing in a large room? 
Ans: We can take following steps to stop echoing in a large room. 
 Cover the Floor. Carpets and rugs do more than provide soft padding for your feet. 
Cover the Walls and Windows. Wall and window coverings reduce the amount of sound reflecting off window glass 
and hard wall surfaces. 
Fill Rooms with Furnishings. 
Install Acoustic Panels. 
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Punjab Board 
1. What is necessary condition for the production of sound? 

Ans: Sound is produced by vibrating bodies. Due to vibration of bodies the air 
around them also vibrates and the air vibration produces sensation of sound in 
air. 

2. What is the effect of the medium on the speed of sound ? In which medium 
sound travels more faster; air, solid or liquid? Justify your answer. 

Ans: Every medium has distinct density. Speed of sound increases with the increase in 

density. So, the speed of sound is maximum in solids due to their high density. Speed of 

sound in solids is about fifteen times than that in gases and speed of sound in liquid is five 

times than gases. 

3. How can you prove the mechanical nature of sound by a simple experiment? 

Ans: Sound waves require material medium for their propagation, therefore, they are 

mechanical waves. 

Experiment: Suspend an electric bell in bell jar with help of two wires connected to a 

power supply. When we switch ON the power supply, electric bell will begin to ring. 

Now pump out air from jar by vacuum pump. Again switch ON, no sound is heard 

in absence of air as a medium. Now start pumping out air from jars, the sound of bell 

starts becoming more and more feeble and eventually dies out. It is concluded that 

sound waves can only propagate in presence of  air (medium). 
 

 

 
4. What do you understand by the longitudinal wave? Describe the longitudinal nature of 

sound waves. 

 
Ans: Longitudinal waves: “In longitudinal wave the particles of the medium move 

back and forth along the direction of propagation of wave.” 

Explanation: Propagation of sound waves produced by vibrating tuning fork can be 

understood by a vibrating tuning fork as shown in fig. before the vibration of tuning for, 

density of air molecules on the right side is uniform (Fig a). When the right prong of tuning 

fork moves from mean position O to B (Fig b), it exerts some pressure on the adjacent layer 

of air molecules and produces a compression and after some time rarefaction is also 

produced thus this sound wave show the longitudinal nature. 
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5. Sound is aform of wave. List at least three reasons to support the idea that sound is a 

wave. 

Ans:Reasons: Sound is a form of wave as: 

 

 Sound shows reflection like waves. 

 Sound shows refraction like waves. 

 Sound shows diffraction like waves. 

 

6.What is the difference between the loudness and intensity of sound? Derive the relationship 
between the two. 

Ans:Loudness of sound:“It is the characteristics of sound by which loud and faint sound can be 
distinguished.” 

Intensity of sound:“Sound energy passing per second through a unit area held perpendicular to the 
direction of propagation of sound waves is called intensity of sound.” 

Relationship between loudness and intensity of sound: Loudness (L) is directly proportional to the 
logarithm of 

 

 

 

Where K is constant of proportionality. 

 

7.On what factors does the loudness of sound depend? 

Ans:Factors: Loudness of sound depends upon number of actors. Some of them are given below: 

 Amplitude of vibrating body 

 Area of vibrating body 

 Distance from vibrating body 
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8. What do you mean by the term intensity level of the sound? Name and define the unit of 
intensity level of sound. 

Ans: Intensity level of the sound:“The difference between loudness L of unknown sound and 
loudness Lo is called intensity level of sound.” 

Unit:The unit of intensity level of sound is bel. Bel is bigger unit while decibel is a smaller unit. 

1bel = 10dB 

9.What are the units of loudness? Why do we use logarithmic scale to describe the range of the 
sound intensities we hear? 

Ans:Unit of Loudness: Loudness depends upon the physical condition of the listener. It has no 
specific units. It is measured in terms of intensity level whose unit is (bel). 

The use of logarithmic scale is due to the following law i.e. Loudness is directly proportional to 
logarithm of intensity. So, we use logarithmic scale. 

10.What is Difference between frequency and pitch? 

Ans:Frequency:“Number of waves passing through a point in unit time is called frequency.” 
Pitch:“It is the characteristics of sound by which we distinguish between a shrill and an grave 
sound.” Relation between frequency and pitch: Frequency is directly proportion to pitch. 

11.Describe the effect of change in amplitude on loudness and the effect of change in frequency 
on pitch of sound. 

Ans:If the amplitude of vibrating body increases then loudness also increases, and vice versa. 
Similarly if frequency increases pitch also increases and vice versa. 

12.If the pitch of sound is increased, what are the changes in the following? 
                     (a)Frequency (b) wave length(c) wave speed (d) Amplitude  
Ans: 
(a) If the pitch of sound is increased, frequency also increases. 
(b) Wavelength decreases when pitch of sound increases. 
(c) Wave velocity remains same. 
(d) Amplitude doesn‟t change. 
 
 
13.If we clap or speak in front of a building while standing at a particular distance, we rehear our sound 
after sometime. Can you explain how does it happen? 
Ans: This sound which we hear is called an echo and is a result of reflection of sound from the surface. 
When sound is incident on the surface of a medium it bounces back into the first medium. This 
phenomenon is called echo or reflection of sound. 
14. What is the audible frequency range for human ear? Does this range vary with the age of people? 
Explain. 
Ans: Audible frequency range is from 20Hz to 20,000H and it varies with the age of people. 
15.Explain that noise is a nuisance. 
Ans: Noise is a nuisance: Some sounds produce unpleasant effects on our ears such as sound of machinery, 
the slamming of a door, and sound of traffic in big cities. Sound which as jarring and unpleasant effect on 
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our ears is called noise. Noise corresponds to irregular and sudden vibrations produced by some sounds. 
Noise has negative effects on human health as it can cause conditions such as hearing loss, sleep 
disturbances, aggression, hypertension, high stress levels. Noise can also cause accidents by interfering 
with communication and warning signals. 
16.Describe the importance of a acoustic protection. 
Ans: Importance of Acoustics protection: 

 Reflection of sound is less prominent if the surface is soft and irregular, but it is more prominent on 
rigid and smooth surface. 

 Soft porous material such as draperies and rugs absorb large amount of sound energy and thus quit 
echoes and softening noises. 

 By using soft and sound insulating materials and double glazed windows we can reduce the level of 
noise pollution. 

If surface of the class rooms and public halls are too absorbent, then sound level is low for audience. 
17.What are the uses of ultrasound in medicine? 
Ans: Uses of Ultrasound: 
 

 In medical field, ultrasonic waves are used to diagnose and treat different ailments. 

 Powerful ultrasound is now being used to remove blood clots formed in the arteries. 

 Ultrasound can also be used to get the pictures of thyroid gland for diagnosis purposes. 
 

Conceptual Questions 
 
1.Why two tin cans with a string stretched between them could be better way to communicate than 
merely shouting through the air? 
Ans: Reasons: 

 It is due to the fact that speed of sound is 15 times higher in solids than air. So, it is easy to 
communicate through tin cans. 

 The other reason is that, it avoids spreading of sound waves in air. 

2.We can recognize persons speaking with the same loudness from their voice. How is this 
possible? 

Ans: We can recognize persons due to difference in the quality of their sounds because 

every person has unique quality of sound. 

3.You can listen to your friend round a corner, but you cannot see him / her. Why? 

Ans: Diffraction of sound is more prominent than diffraction of light as light waves 

have smaller wavelength than sound waves. So, you can‟t see your friend at a round 

corner but listen him / her. 

4.Why must the volume of a stereo in a room with wall-two-wall carpet be tuned higher 
than in a room with a wooden floor? 

Ans: The reflection of sound waves in wooden floor is maximum so, the sound will be 

higher. On the other hand, in a carpeted room reflection of sound waves is 

minimum so, the sound will be lower. 

5.A student says that the two terms speed and frequency of the wave refer to the same thing. 
What is your response? 
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Ans: Speed is the distance covered by waves in unit time while frequency is number of 

waves passing from a point in unit time so, they are two different quantities. But 

the time factor is similar in both quantities. 

6.Two people are listening to the same music at the same distance. They disagree on its 
loudness. Explain how this could happen? 

Ans: Loudness depends upon the physical conditions of listener so, the sound appears 

louder to a person with a sensitive ear than a person with defective ears. 

7.Is there any difference between echo and reflection of sound? Explain. 

 

Ans: There is no difference between echo and reflection of sound because when sound 

falls on the surface of medium then, it bounces back to first medium this is called 

reflection of sound or echo of sound. 

8.Will two separate 50dB sounds together constitute a 100dB sound? Explain. 

 

Ans: No, since decibel scale is not a linear scale but a logarithmic scale, 

therefore, they cannot be added simply. Hence, two separate 50 dB . Sounds 

together would 100dB sound. 

9.Why ultrasound is useful in medical field? 

Ans: Uses of Ultrasound: 

 

i. In medical field, ultrasonic waves are used to diagnose and treat different 
ailments. 

 

ii. Powerful ultrasound is now being used to remove blood clots formed in the 
arteries. 

 

iii. Ultrasound can also be used to get the pictures of thyroid gland for diagnostic 
pure Poses 
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Federal Board chapter 12 
Solved Exercise  

 
CONCEPTUAL QUESTION 

Q1. When you look at the front side of polished spoon, your image is inverted and from back of spoon, your image 
is erect. Explain why? 
Ans: A shiny spoon has both concave and convex surfaces. The inner surface is like a concave mirror and the outer 
surface is like a convex mirror. When you look at the inner surface keeping it very close, you will see an enlarged 
erect image of yourself. As you move the spoon away from you the image becomes inverted. When you look into the 
outer surface, you will see a diminished, erect image of yourself. 
Explanation: 

 The inner surface of a spoon acts like a concave mirror, while its outer surface acts as a convex mirror 
 When you look at the back of a spoon you see an upright image of yourself, this is because the reflective 

curved surface of the metal acts as a diverging. 
Q2. Which mirror is used by girls for makeup and why? 
Ans: People use a concave mirror for shaving or make up because when a person stands between the principal focus 
and pole of a concave mirror, person sees an enlarged, erect and virtual image of his face. This is the reason why a 
concave mirror of large focal length is used for shaving or make up. 
Q3. Why are large convex mirrors fixed at blind turns of mountains? 
Ans: Convex mirrors give wide angle view of the other side of the blind turns Convex mirrors of small focal lengths 
are used in this case which give diminished. Erect image of the automobiles coming from the other side of the blind 
turns. In hilly areas they are used to avoid accidents at dangerous turns as they provide a view of the other side of 
the turn 
Q4. Which mirrors are used for rear view of vehicles and why? 
Ans: The rear view mirrors used in automobiles are convex mirrors. A convex mirror gives a virtual and diminished 
image of an object. Convex mirror is used as rear view mirror to have a smaller image of a larger view of the road 
and traffic coming behind the vehicle, 
Q5. If a person is walking in pool, why do his legs appear shorter in water? 
Ans: It is due to refraction of light this phenomenon happens. When the rays passing through the denser medium 
(water) to rarer medium (air) then the reflected ray bent away from the normal. We know that, the refractive index 
of water is greater than that of air. So, a person legs appear to be short while standing in the tank due to refraction. 
Q6. Why do diamonds sparkle brightly? 
Ans: Diamond has a very high refractive Index. It is because of this property that diamond sparkles. When light 
enters the diamond crystal, it suffers multiple total internal reflections and due to this, it sparkles. 
Q7. When white light passes through a prism, it disperses into its seven colours. Why does dispersion take place in 
prism? 
 Ans: The phenomenon of splitting up of white light into its seven constituent colours while passing through a prism 
is called dispersion. This is because each of the colours has different frequency and wave length and deviates 
through different angles. Deviation of violet colour is maximum as its frequency is more while the deviation of red 
colour is minimum as its frequency is less. The frequency of a photon of violet light is greater than red light hence 
violet light is more energetic than the red light. 
Q8. Magnifying glass can burn the paper. How is it possible? 
Ans: When a magnifying glass is held over a piece of paper at a distance equal to its focal length, the sun’s rays falling 
on the lens converge at a point that lies somewhere on the paper. Thus, solar energy spread over the lens surface 
area gets concentrated at one point. That’s when the paper starts burning. 
Q9. Your grandfather uses spectacles to read newspaper. You see through the spectacles and you observe that 
objects behind it were inverted. Why was it so observed? 
 
Ans: The two possible causes of hypermetropia are 

1. The focal length of the eye lens is too long. 
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2. Decrease in the length of the eyeball. 
A convex lens is used in the spectacles to read newspaper. Therefore, the image formed by it is inverted,Normally 
old people suffer from an eye condition called long sightedness in which they can see far away objects clearly but the 
near objects seem blur to them To correct this defect, they use spectacles in which convex lenses are installed.  
Q10. Under what condition, is a convex lens nearly acts as diverging lens? 
Ans: A convex lens can behave as a diverging lens when it is placed in a medium whose refractive index is greater 
than the refractive index of the material of the lens. when the convex lens is held in a transparent medium of 
refractive Index grater than the refractive index of lens material, it would behave as a concave lens Diverging lens. 

Punjab Book 
 

1,What do you understand by reflection of light? Draw a diagram of a reflection at a plane surface? 

Ans: Reflection of light:“When light travelling in a certain medium falls on the surface of another 

medium, a part of it bounces back in the same medium this is called reflection of light.” 

 

 

 

 

 

 

 

 

 

2.Describe the following terms used in Reflection? 
  

(i) Normal (ii) Angle of incidence (iii) Angle of rejection 
 

Normal: The perpendicular to a reflecting or refracting surface at the point of incidence of the 

ray concerned is called normal. 
 

Angle of incidence: The angle between the incident ray and the normal ls called angle of incidence. 
 

Angle of reflection: The angle between the normal and the reflected fray is called angle of reflection. 

Laws of Reflection :  
The law of reflection states that  

1) incident ray, the reflected ray, and the normal to the surface of the mirror all lie in the same plane.   

2) the angle of reflection is equal to the angle of incidence. 

 

 

3.Define the following terms used in refraction: (i) Angle of incident (ii) Angle of refraction. 
 

Angle of incidence: The angle made by the incident ray with the normal is called angle of incidence. 
 

Angle of refraction: The angle made by the refracted ray with the normal is called angle of refraction. 

http://www.ilmge.com/


All Federal board Notes & Books   9th , 10th ,1st Year & 2nd Year visit www.ilmge.com  

Join Revision & Test Session Classic Study main road Pakistan town phase 1 ISB Phone : 03255394961 

  

 
6.What is meant by refractive index of a material? How would you determine the refractive index of 
a rectangular glass slab? 

Ans:Refractive index:“The refractive index ‘n’ of a medium is the ratio of the speed of light „c‟ in air to the 
speed of light in the medium„v‟      

 

7.State the laws of refraction of light and show that how they may be verified using rectangular 
glass slab and pins? 

Ans: Laws of refraction of light: 

i. The incident ray, the refracted ray and the normal at the point of incidence all lie in the same plane. 

ii. The ratio of the sine of the angle of incidence „i‟and the sine of angle of reftaction „r‟is always equal to a 
constant i.e. 

 

 

8.What is meant by the term total internal reflection? 

Ans:Total internal reflection:“When angle of incidence is greater than critical angle then no refraction occurs 
but light reflects back into denser medium. This phenomenon is called total internal reflection.” 

9.State the conditions for total internal reflection. 

Ans: Conditions for T.I.R:  

 The angle of incidence should be greater than c ritical angle. 

 The light should enter from a denser medium to a rarer medium. 

  

10. What is critical angle? Derive a relationship between the critical angle and the refractive 
index of a substance. 
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Ans: Critical angle:“The angle of incidence that causes the refracted ray in rarer 

medium to bend through 90
o 

called critical angle.” 

 

 
 

Relationship between critical angle and refractive index:The relationship for rays 
from denser to rare medium is. 

 

11.What are optical fibres? Describe how total internal reflection is used in light propagating 
through optical fibres? 

Ans: Optical fibres: A thin like glass rod through which light propagates by total internal 

reflection is called optical fiber. 

In figure shows that light through optical fiber passes by T.I.R due to high refractive 

index of core. 

 
 

Core: The inner light-carrying member with a high index of refraction.The refractive index 
of core is n 1.53 

Cladding: The middle layer, which serves to confine the light to the core. It has a lower 
index of refraction. The refractive index of cladding is n 1.39 

 

12.Define the following terms applied to a lens. 

(a) Principal axis (b)Optical centre (c) Focal length 

Ans:Principal axis: Each of the two surfaces of a spherical lens is a section of a sphere. The line passing 
through the two centres of curvatures of the lens is called principal axis. 

Optical centre:“A point (C) on the principal axis at the centre of lens is called optical centre.” Focal length, 
f:“This is the distance between the optical centre and the principal focus.” 
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13.What is meant by the principal focus of a (a) convex lens (b) a concave lens? Illustrate your 
answer with ray diagrams. 

Ans: Principal focus of convex lens: The light rays travelling parallel to the principal 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. 

Principal focus of a concave lens: For a concave lens, the parallel rays appear to come from a point 
behind the lens called principal focus F. Hence concave lens is also called diverging lens. 

14.How light is refracted through convex lens? 

Ans: Refraction through convex lens: 

 When parallel light rays passes through the center of lens, they pass through focal point after 
refraction. 

 When they pass through optical center they does not refract. 

 The rays passing through principal focus become parallel to principal axis after refraction. 

15.With the help of a ray diagram, how you can show the use of thin converging lens as a 
magnifying glass. 

Ans: Magnifying glass is a convex lens which magnifies images of small objects. 

 

 

 

16.A coin is placed at a focal point of a converging lens. Is an image formed? What is its nature? 

Ans:No, image is formed because light rays move parallel to each other after refraction. 

17.What are the difference between real and virtual images? 
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Virtual image 

 

Real image 
1 Virtual image can’t be obtained 

on screen 
1. Real image can be obtained on 

the screen 

2

. 

This image is larger than 

object. 
2. This image is smaller than 

object. 

3

. 

Convex mirror forms virtual 

image. 
3. Concave mirror forms real 

image. 

4 For virtual image, q is taken as 

Negative  
4. For real image, p and q are 

taken as Positive 

5

. 

Virtual image is upright, 

erect. 
5. Real image is inverted. 

18.How does a converging lens form a virtual image of a real object? How does a diverging lens can 
form a real image of a real object? 

Ans: Virtual image of real object through converging lens: The real object is placed between optical center 
and focus point of converging lens. If the object is on left side the virtual image is formed behind the object 
on the left side of lens. 

Real image of real object formed by diverging lens: No, real image is formed of real object by diverging 
lens. Instead, it forms virtual image. 

19.Define power of a lens and its units. 

Ans:Power of lens:“The power of lens is the reciprocal of focal length.” 

Formula: 

 20.Describe the passage of light through a glass prism and measure the angle of deviation. 

Ans:Refraction through prism: 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. In case of triangular prism, 
the emergent ray is not parallel to the incident ray. It is deviated by the prism from its original path. the 
incident ray PE makes an angle of incidence „i‟ at point E and is refracted towards the normal N as EF. The 
refracted ray EF makes an angle „r‟ inside the prism and travels to the other face of the prism. This ray 
emerges out from prism at point F making and angle „e‟. Hence the emerging ray FS is not parallel to the 
incident ray PE but is deviated by an angle D which is called angle of deviation. 
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21.Define the terms resolving power and magnifying power. 

Ans:Resolving power:“The resolving power of an instrument is its ability to distinguish between two closely 
placed objects or point source.” 

Magnifying power:“The ratio of angles subtended by image as seen through optical device to that 
subtended by object at unaided eye is called magnifying power.”   

      M =  

  

 

 

22.Draw the ray diagrams of: 

(a) Simple microscope (b) Compound microscope    (c) Refracting telescope 

Ans: (a)Simple microscope 

(b) Compound microscope. 
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(c) Refracting telescope 

 

23.Mention the magnifying powers of the following optical instrument? 

(a) Simple microscope  
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(b) Compound microscope 

 

  

(c) Refracting telescope 

 

24.Draw ray diagrams to show the formation of images in the normal human eye. 
Ans. 

 

25.What is meant by the terms nearsightedness and farsightedness? How can these defects be 
corrected? 

Ans: Nearsightedness (myopia): A person suffering from nearsightedness or 
shortsightedness cannot see distant objects clearly. 

 
i. This can be corrected by using diverging lens (concave lens). 
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Farsightedness (hypermetropia) : The disability of the eye to form distinct image of nearby objects on its 
retina is known as farsightedness.This can be corrected by using converging lens (convex lens). 

26.What is near and far point? 
Ans: Near Point or Least distance of distinct vision: 
The minimum distance from the eye at which clear detail of an object can be seen is known as near point or 
least distance of distinct vision. 
For young people in their early twenties with the normal vision the near point is 25cm. It increase about 
50cm at the age of 4O and it is 500cm at the age of 60. 
 
The far point of the eye is maximum distance of a distant 
object from the eye on which fully relaxed eye can be focus. A person with normal eyesight can see the 
distant objects clearly which are far away such as planets, stars etc. Majority of people not have “normal 
eyes” in this sense. 
27.What is Accommodation? 
Ans:The „ciliary muscles‟ control the size of lens. In this way the focal length of lens can be increased or 
decreased. This is called accommodation. 
 
 
 

Conceptual Questions 
 

 

(1) A man raises his left and in a plane mirror, the image facing him is raising his right 
hand. Explain why? 

 
Ans: Light rays from left and reflected in a mirror causing an inverted image. So, the image 

of whole body is inverted and image of left hand appears as right hand. 

 

 
(2) In your own words, explain why light waves are refracted at a boundary between 

two materials? 

 
Ans: Speed of light is different in different mediums. When light waves enter from one 
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material to other, their speed is changed which results in change in wavelength as 

well. Therefore, light waves deviate from their path and refract. Thus, light waves 

are refracted at a boundary between two materials. 

 
(3)  Explain why a fish under water appears to be at a different depth below the 

surface than it actually is. Does it appear deeper or shallower? 

Ans: This phenomenon is due to refraction of light as light enters from air to water. it beds 

towards the normal. That‟s why image do not form at actual depth. 

(4) Why or why not concave mirrors are suitable for make up? 

 

Ans: If the object is at focus point then its magnified and real image is formed. In this case 

it is suitable for makeup but when the object is behind focus point then its clear 

image is not formed so in this case it is not suitable for makeup. 

 
(5) Why is the driver‟s side mirror in many cars convex rather than plane or concave? 

Ans: Convex mirror is a converging mirror which forms the clear image of far objects. 

So, in car the mirror gives the accurate picture of road and other vehicles. 

(6) When an optician‟s testing room is small, he uses a mirror to help him test the eye 
sight of his patients. Explain why? 

Ans: To increase the distance of alphabets from patient, the optician uses plane mirror if his 

testing room is small. 

 
(7) How does the thickness of lens affect its focal length? 

Ans: Thickness of lens is greatly affected by its focal length. If the thickness of lens is 

large, focal length will be short and vice versa. 

(8) Under what conditions will a converging lens form a virtual image? 

Ans:When an object is placed among principal focus and optical centre then the image formed 

will be virtual. 

(9) Under what conditions will a converging lens form a real image that is same size as the 
object? 

 
Ans:When the object is placed at “2F” from optical centre of convex lens, it forms a real 

image that has same size as that of object. 

 
(10) Why do we use refracting telescope with large objective lens of large focal length? 

Ans: In refracting telescope, objective lens of larger focal length is used to gather more 

light from weak distant sources. It not only makes them more visible but increases 

resolving power of telescope. 
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Ch#13(Electrostatics) 
Q.1 Rub plastic ruler with your hair. Place it near running water from tap. You see that thin stream of water is 
deflected. Explain why? 
Ans: It is just because of Electrostatic Force. Electrostatic forces are non-contact forces, they pull or push an objects 
without touching them. When we rub a plastic ruler with our hair, friction is produced which charges the ruler. Now, 
if we place this charged ruler near running water from tap, it applies a pull (electrostatic force) on the water and it 
gets deflected. 
Q.2 Two identical spheres have same masses. Then we charge both sphere oppositely N charged. After charging, 
will there be both bodies have same masses or different masses? Explain. 
Ans: If a sphere gains a negative charge it means it gains number of electrons in the sphere. Hence the mass is 
increased in that sphere. And if a sphere gains a positive charge it means it loses number of electrons in the sphere. 
Hence the mass is decreased that sphere. An atom can gain only electrons which is the negatively charged particles. 
They become positively charged just by the loss of electrons. They never gain a positive charge. Thus an increase in 
electrons, the mass of the sphere increases. 
Q.3 You take your car to service station to get it polished. After a while, you observe that your car attracts the 
dust. Why is dust attracted by the car? 
Ans: The reason behind the attraction of dust particles is the presence of charged particles in paint that is applied to 
the car. The process of attraction takes place between the charged particles present in the paint and the particles of 
dust. Thus the dust particles are stick to the paint of the car. 
Q.4 Take two oppositely charged rods, place them separately near small pieces of paper. Why do they both attract 
small pieces of paper? Is there any third type of charge on papers which attracts both positive and negative 
charges? 
Ans: The pieces of paper are not initially charged. They either have a charge induced on them by the rod, or they are 
polarized by the electric field of the rod. This works the same way whether the rod is positive or negative. For 
example a positive rod would induce a negative charge on the paper, and the opposite charges attract. Likewise a 
negative rod would induce a positive charge on the paper, and again the opposite charges attract. 
Q.5 The force between two point charges is 10N. If their charge is doubled and distance N between them is reduce 
to half, what will be magnitude of force between them? 
 
 
 
 
 
 
 
 
 
Q.6  A 100C charged body of mass 20kg repels 1C charged body of 10g with a force of 2000N. Will smaller charged 
body apply force same/smaller/greater force on 20kg charged body? 
Ans: The smaller body will exert the same amount of force on the 20kg charged body. The forces between two point 
charges are action and reaction forces and according to Newton's 3rd law of motion, action and reaction are equal in 
magnitude but opposite in direction. Therefore, both the charged masses will exert same forces on each other. 
However, the smaller mass will accelerate more as compared to the heavy mass in accordance with Newton's 2nd 
law of motion. 
Q.7  Why is it dangerous for construction workers to hold long workers steel pole upright during lightning weather 
condition? 
Ans: During lightning weather conditions, the taller structures are more prone to thunder and lightning because they 
are closer to clouds. Hence it is dangerous for construction workers to hold long steel pole upright during lightning 
weather condition. Because the charge is carried to the ground via the long steel pole, so it may cause of death of 
the worker. 
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Q.8 According to equation of capacitance of capacitor, capacitance is numerically equal to ratio between charge 
store on one of its plates and potential difference between its plates. Does its value depend upon amount of 
charge and potential difference? 
Ans: We have capacitance, C = Q/V 
Where Q= charge on capacitor, V= potential difference across the plates. When the potential difference V is 
increased, charge on capacitors also increases such that remains constant. Because depends upon plate area 
medium between plates and distance between plates. 
Q.9 Do two capacitors of different plate area gain same or different amount of charge if connected with the same 
battery? 
Ans: The capacitor with large plate area will gain more amount of charge than the capacitor with small plate area. 
 
 
 
For constant separation and medium between the plates, capacitance of capacitor is directly proportional to the 
area of the plate. Therefore, the capacitor with large plate area will store more charge as compared to the capacitor 
with small plate area. 
Q.10 A device has capacitance of 250nC. You are asked to decrease its capacitance to 50nC. How can you get it by 
connecting another capacitor with it? 
 
 
 
 
 
 
 
 
 
 
Hence, we can get equivalent capacitance equal to 50nC, by connecting a capacitor of 62.5nC in series with 250nC 
capacitor. 

 
 
 
Ch#14(Current Electricity) 
Q.1 Can current flow through a circuit without potential difference? Explain. 
Ans: If no potential difference then no work is being done on charge so there should be no net displacement of 
charge but we know that the current flows. Current flows from higher potential to lower potential but across two 
ends potential is same its mean potential difference is zero, so no current should flow through the circuit. 
Q.2 If aluminum and copper wires of the same length have the same resistance, which has the larger 
diameter?Why? 
Ans: Resistance of any material is given as:     R =   
 
Where R is the resistance, A is the cross sectional area, L is the length and p is the resistivity of material. Now, 
resistance and length is same, so the area will depend on the resistivity of the material. Area (A) ∝ Resistivity (p) 
Resistivity of copper= 1.68× 10-8 Ωm, Resistivity of aluminum = 2.65× 10-8 Ωm Since, resistivity of 
aluminum is higher than resistivity of copper so the area is higher for aluminum. 
Q.3 What is resistance across open switch and close switch of a circuit? 
Ans "Short circuit" is usually equivalent to "closed switch" whereas "open circuit" is equivalent to "open switch". The 
resistance of a closed switch is considered to be zero as current will flow without any opposition. Whereas, the 
resistance of an open switch is considered to be infinity as no current will flow. 
Q.4 A bird is sitting on a high voltage transmission line, but it is not electrocuted. Why? When it tries to fly, it 
touches another bird that is sitting on second transmission line of the pole. Now, it is heavily electrocuted. Why? 
Ans: A bird sitting on a high voltage transmission line do not electrocuted because the bird is sitting on a wire don't 
touch the ground (or anything in contact with the ground), so electricity does not flows through the bird. 
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When the bird tries to fly and it touches another bird that is sitting on second transmission line of the pole then 
electricity gets the path to flow from the bird hence it is heavily electrocuted. 
Q.5 You are given five resistances of different magnitudes. But you are asked to form a circuit whose resistance is 
smaller than any given resistance. How can you make such circuit with given resistances? 
Ans: For the resultant resistance to be smaller than the given resistances, we should connect the given resistance in 
a parallel combination. Because the equivalent resistance is smaller than smallest of individual resistance in parallel 
combination of the resistances. The resistances are connected in parallel to decrease resistance. 
Q.6 You are given n wires, each of resistance R. What is the ratio of maximum to minimum resistance obtainable 
from these wires? 
Ans: Maximum resistance can be obtained when the resistance are connected in series and minimum resistance can 
be obtained when the resistances are connected in parallel. 
 
 
 
 
 
 
Q.7 Two electric bulbs marked 100W, 220V and 200W, 220V have tungsten filaments of the same length. Which 
bulb will have thicker filament? 
Ans: 
 
 
 
 
 
 
 
If both have same length and made of same material. 
 
 

R1 > R2 , then A2 > A1 
Hence 200W, 220V bulb has more thickness of filament. 
Q.8 Why are we advised not to touch electric switches with wet hand, first dry your hands? 
Ans: One should not touch electrical appliances with wet hands. When we wash our hands with tap water which 
contains a lot of salt and ions this gets transmitted to our hands. Small amounts of mineral salts present naturally in 
water are beneficial for human health. However, these salts make water conducting. So, we should never handle 
electrical appliances with wet hands 
Q.9 Why is it dangerous to touch a live wire while standing on earth bare footed? 
Ans: The live wire is dangerous one because it is at 230V. If you touch a live wire while standing on earth with bare 
footed, you may complete a circuit between the live wire and the earth. As the current flows when two points are at 
different potential so the current will flow from body which will results a shock. 
Q.10 Sometimes, if your one of the car's head lamp is burnt or not working but second lamp still gives light. What 
do you conclude about connection of head lamps from this observation? 
Ans: The head lights in a car are connected in parallel. So, if one of the car's head lamp is burnt or not working then 
second lamp will gives light. The alternative of connecting bulbs in series would be that if one failed then all those in 
series would go out. 
Q.11 Show that volt ampere is equal to watt (SI unit of power). 
Ans: Watt is a SI unit of power. If a machine or any entity is producing one Joule of work or energy in one second, 
then we'll say that power of the machine is 1 watt. As 

P = VI 
Watt = Volt Ampere 
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Punjab Board 
 
1.How can you show by simple experiments that there are two types of electric charges? 
Ans: Ans:Experiment: Take a glass rod and rub it with silk and suspend it horizontally. When we bring the 
plastic rod rubbed with fur near to the suspended glass rod, we observe that both the rods attract each 
other because the rods are unlike and their attraction implies that charges on two rods are not of the same 
kind but of opposite nature. 

 
 
 
 
2.Describe the method of charging bodies by electrostatic induction. 
Ans: Method of charging bodies by electrostatic induction: If we bring charged plastic rod near suspended 
neutral aluminium rod, both rods attract each other as shown in Fig. this attraction between the charged 
and uncharged rods shows as if both rods have unlike charges, but this is not true. Charged plastic rod 
produced displacement of positive and negative charges on the neutral aluminium rod which is the cause of 
attraction between them. But total charge on aluminium rod is still zero. This shows that a body can be 
charged by electrostatic induction. 

 3.What is charge and write its properties 
 
Ans: Charge is property of a material body due to which it attracts or repels another object. 
 
(1) Friction produces two different types charge on different material (such glass and plastic).r 
(2) Like charges always repel each other. 
(3) Unlike charges always attract each other. 
(4) Repulsion is the sure test of charge on a body. 
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4.How does electrostatic induction differ from charging by friction? 

Ans:Electrostatic induction is different from charging by friction because in electrostatic 

induction we charge a body with another charged body without physical contact but in friction, 

body is charged by rubbing or physical contact. 

5.What is gold leaf electroscope? Discuss its working principle with a labeled diagram. 

Ans: Gold leaf electroscope: The gold leaf electroscope is a sensitive instrument for 

detecting presence and nature charges. 

Principle: It works on electrostatic induction. 

Working: It consist of a brass rod with a brass disk at the top and two thin leaves of gold foil 

hanging at the bottom. The rod passes through an insulator that keeps the rod in place. Charges 

can move freely from the disk to the leaves through the rod. A thin aluminium foil is attached on 

the lower portion of the inside of the jar. Usually, the aluminium foil is grounded by connecting a 

copper wire. This protects the leaves from the external electrical disturbances. 

6. Suppose you have a glass rod which becomes positively charged when you rub it with 

wool. Describe how would you charge the electroscope. 

(a) Negatively (b) Positively 

 Ans:Charging on Electroscope: Electroscope can be charged by the process of electrostatic 

induction. 

Negatively: Electroscope can be charged by process of conduction. Touch a 

negatively charged rod with disk of a neutral electroscope. Negative charge from rod 

will transfer to electroscope and will cause its leaves to diverge. 

 
Positively: in order to produce positive charge on the electroscope, bring a 

negatively charged body near the disk of the electroscope. Positive charge will 

appear on the disk of the electroscope while negative charges will shift to the leaves. 

By connecting to earthed aluminium foil, charge of the leaves will flow to the Earth 

through the wire. Now break the Earth connection, remove the rod, the electroscope 

will be left with positive charge. 
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7.With the help of electroscope how you can find presence of charge on a body? 

Ans: Detecting presence of charge: In order to detect the presence of charge on anybody, bring 

the body near the disk of an uncharged electroscope. If the body is neutral there will be no 

deflection of the leaves. But if the body is positively or negatively charged, the leaves of the 

electroscope diverge. For example, if the body is negatively charged then due to electrostatic 

induction, positive charge will appear on the disk while negative charge will appear on the leaves.  

The leaves of electroscope repel; each other and diverge because each leave gets similar charge. 

The divergence of leaves will depend on the amount of charge. 

8.Describe how you would determine the nature of charge on a body by using electroscope? 

Ans: Detecting the nature of charge: For the detection of type of charge on a body, electroscope 

is first charged either positively or negatively. Suppose the electroscope is positively charged as 

explained before. Now in order to detect the type of charge on a body, bring the charged body 

near the disk of the positively charged electroscope. If the divergence of the leaves increases the 

body carries positive charge. On the other hand if the divergence decreases, the body has negative 

charge. 

9.Explain Coulomb‟s law of electrostatic and write its mathermatical form. 

Ans: Coulomb‟s law:“The force of attraction or respulsion between two point charges is directly 

proportional to the product of the magnitude of charges and inversely proportion to the square 

of the distance between them”. Therefore, 

Mathematical expression:  F =  

 

10.What is meant by electric field and electric intensity? 

Ans: Electric field:“It is a region around the charge in which it exerts electrostatic force on another 

charge.” 

Electric intensity:“The strength of electric field at any point in space is called electric field 

intensity.” 

11.Is electric intensity a vector quantity? What will be its direction? 
 

Ans: Yes, electric intensity is vector quantity. 

 
Direction: its direction is same as that of the force acting on the positive charge. If the 

test charge free to move it will move in the direction of electric intensity. 
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12.How would you define potential difference between two points? Define its unit. 
Ans:Potential difference:“The energy supplied by a unit charge as it moves from one point to other 
in the direction of field is called potential difference.” 

Unit: The unit of potential difference is volt (V). 

Volt:“If one joule of work is done against electric field in bringing one coulomb positive 

charge from infinity to a point in the electric field then potential at that point is one volt.” 

13.Show that potential difference can be described as energy transfer per unit charge 

between the two points? 

Ans:  If  the potential of point A is Va  and that of point B is Vb, the potential energy of the charge at these 

points   will be qVa  and qVb  respectively.the change in potential energy of the charge when it moves from 

point A to B  will be equal to qVa – qVb. This energy is utilized in doing some useful work 

Thus energy supplied by the charge =  

14.What do you mean by the capacitance of a capacitor? Define unit of capacitance. 

Ans:Capacitance:“Capacitance is the ability of a capacitor to store charge.” 

      C = 
𝑸

𝑽
 

Units: Its unit is Farad (F). 

One Farad:“ 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 would be one farad.” 

15.Define a capacitor? 

Ans: A device which is used to store the charge called capacitor. It consists of two thin metal plates, parallel 

to each other. 
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16.Derive the formula for the effective capacitance for a series combination of a number of 

capacitors. 

Ans:Effective capacitance of series combination: 

 

 

 

 

 

17.Derive the formula for the effective capacitance for a parallel combination of a number 

of capacitors. 

 Ans:Effective capacitance of parallel combination 

 

18.Discuss different types of capacitors. 
Ans:Types of capacitors: Capacitors are generally of two types: 

i. Variable capacitors ii. Fixed capacitors 
 

Fixed capacitors: Fixed capacitors are further types: 

i. Parallel plate capacitors ii. Spherical capacitors 

iii. Paper capacitor iv. Mica capacitor 

Cylindrical capacitor 
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19.What is the difference between variable and fixed type capacitor? 

Fixed Capacitor Variable Capacitor 

“The capacitor which has fixed “The capacitor whose capacitance is 

capacitance is called fixed capacitor.” variable is called variable capacitor.” 

20.What is electrolytic capacitor? 
 

Ans: An electrolytic capacitor is a type of capacitor that uses an electrolyte to achieve a larger 

capacitance than other capacitor types. An electrolyte is a liquid or gel containing a high concentration 

of ions. 

 

21.Enlist some uses of capacitors. 

Ans: Uses of capacitors: 

i. They are used for tuning transmitter and radio. 

ii. They are used in fan motors. 

iii. They are used in circuits of computer etc. 

22.Discuss one application of static electricity. 

Ans: Electrostatic air cleaner: An electrostatic air cleaner is used in homes to relieve the 

discomfort of allergy sufferers. Air mixed with dust and pollen enters the device across a 

positively charged mesh. The airborne particles become positively charged when they make 

contact with the mesh. Then they pass through a second, negatively charged mesh. The 

electrostatic force of attraction between the positively charged particles in the air and the 

negatively charged mesh causes the particles to precipitate out on the surface of the mesh. 

Through this process we can remove a very high percentage of contaminants from the air stem. 

23.What are hazards of static electricity? 

Ans:  Hazards of static electricity: Static electricity is a major cause of fires and explosions at 

many places. A fire or an explosion may occur due to excessive build-up of electric charges 

produced by friction. Static electricity can be generated by the friction of the gasoline begin 

pumped into a vehicle or container. It can also be produced when we get out the car or remove an 

article of clothing. Static charges are dangerous. If static charges are allowed to discharge through 

the areas where there is petrol vapour a fire can occur. 
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23.An electrified rod attracts pieces of paper. After a while these pieces fly away! Why? 

Ans: When electrified rod attracts pieces of paper, after while these pieces fly away because some 

electrons move to rod and rod becomes neutral. 

24.How much negative charge has been removed from a positively charged electroscope, if it has a 

charge of 7.5 × 10-11 C? 

Ans:Charge of -7.5 × 10-11 C has been removed from positively charged electroscope beacause negative 

charge is equal to positive charge 

25.In what direction will a positively charged particle move in an electric field? 

Ans: The positively charged particle move along the direction of electric intensity. In an electric field the 

direction of electric field intensity can also be represented by electric lines of force. So, the positive charge 

particle move in the direction of electric lines of force. i.e. from higher to lower potential. 

26.Does each capacitor carry equal charge in series combination explain. 

Ans: Yes, each capacitor carries equal charge because if the battery supplies charge on the left plate of a 

capacitor (C1), -Q charge is induced, then on its right plate, +Q charge on the left of the capacitor C2 is 

induced.        i.e. Q1 = Q2 = Q 

27.Each capacitor in parallel combination has equal potential difference between its two plates justify 

the statement. 

Ans: Each capacitor carries equal potential difference because each capacitor is connected directly with the 

terminals of battery. i.e.           V = V1 = V2 

28.Perhaps you have seen a gasoline truck trailing a metal chain beneath it. What purpose does the 

chain serve? 

Ans: Due to friction the truck body gets charged and it may cause explosion. So, the metal chain 

continuously transfers the charge from truck to ground and the spark is removed. 

29.If a high-voltage power line fell across your car while you were in the car, why should you not come 

out of the car? 

Ans: Because the tyres of the car are insulator. So, that the current can‟t pass through them but when 

we come out and in contact with the car and from the body of car the current will pass through our body 

which may cause death. 

30.Explain why, a glass rod can be charged by rubbing when held by hand but an iron rod cannot be 

charged by rubbing, if held by hand? 

Ans:By rubbing glass rod, charge does not flow to our body (which is a good conductor) and remains on 

rod. But charge of iron rod flows to earth through our body and rod loses its charge. 
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