
 

Waves 

Exercise 

Section I: Multiple Choice Questions 

Select the correct answer. 

1. The fundamental frequency of closed organ pipe is 𝐟. If both ends are 

open then its fundamental frequency will be: 

A) f      B) 0.5f 

C) 2f      D) 4f 

2. The Doppler effect explains the change in: 

A) Frequency     B) Amplitude 

C) Wavelength only    D) Speed of light 

3. Colored fringes observed in soap bubbles are the example of: 

A) Interference     B) Diffraction 

C) Refraction     D) Polarization 

4. An air column that is closed at one end is used to determine the speed of 

sound. The frequency of the tuning fork used is 𝟑𝟐𝟗. 𝟔 𝐇𝐳. The length of 

the shortest air column producing the resonance is 𝟐𝟓. 𝟎 𝐜𝐦. The speed 

of the sound must be: 

A) 380.6 𝑚𝑠−1     B) 282.4 𝑚𝑠−1 

C) 3.30 × 102 𝑚𝑠−1    D) 3.50 × 102 𝑚𝑠−1 

5. A node is a point located along the medium where there is always _____. 

A) A double crest    B) Constructive interference 

C) A double refraction    D) Destructive interference 

6. On doubling amplitude of the wave, intensity is increased: 

A) 0.5 times     B) 2 times 



 

C) 4 times     D) 3 times 

7. Two waves, each with amplitude of 𝟎. 𝟓 𝐦 are superimposed with 

constructive interference such that they are in phase. What is the 

resultant amplitude? 

A) 0.25 m     B) 0 m 

C) 0.5 m      D) 1 m 

8. A car has 𝟐 horns; one is emitting a frequency of 𝟏𝟗𝟗 𝐇𝐳 and the other is 

emitting a frequency of 𝟐𝟎𝟑 𝐇𝐳. What beat frequency do they produce? 

A) 4 𝐻𝑧      B) 203 𝐻𝑧 

C) 199 𝐻𝑧     D) 201 𝐻𝑧 

9. Which of the following frequencies are higher harmonics of a string with 

fundamental frequency of 𝟏𝟓𝟎 𝐇𝐳? 

A) 200 Hz, 300 Hz    B) 250 Hz, 450 Hz 

C) 300 Hz, 600 Hz    D) 250 Hz, 500 Hz 

10.  A standing wave is formed by waves of frequency 𝟐𝟓𝟔 𝐇𝐳. The speed of 

the wave is 𝟏𝟐𝟖 𝐦𝐬−𝟏. The distance between the nodes must be: 

A) 2.00 m     B) 0.500 m 

C) 1.00 m     D) 0.250 𝑚 

 

 

 

 

 



 

Section II: Short Answer Questions 

1. Can sound waves be polarized? Explain. 

2. Suppose that light passes through two Polaroid filters whose polarization 

axes are parallel to each other. What will be the result? 

3. How should a sound source move with respect to an observer so that the 

frequency of its sound does not change? 

4. Two identical waves undergo pure constructive interference. Is the 

resultant intensity twice that of the individual waves? Explain your 

answer. 

5. What are beats? Write the formula for beat frequency. 

6. How is Doppler’s effect helpful in the diagnosis of cardiac diseases? 

Explain briefly. 

7. State and explain the principle of superposition of waves. 

8. Why is it difficult to recognize beats when the frequency difference is 

greater than 𝟏𝟎 𝐇𝐳? 

9. State and explain the Malus’s law of polarization. 

10.  Define intensity of a wave. Also write the formula for the intensity of a 

wave. 

 

 

 

 

 

 



 

Section III: Extensive Answer Questions 

1. Describe an experiment to demonstrate the interference of sound. 

2. What is interference of waves? Discuss its types and corresponding 

conditions. 

3. Discuss the formation of stationary waves in a stretched string fixed at 

both ends. Derive the frequency relation for the harmonics produced in 

the string. 

4. What are organ pipes? Explain the formation of stationary waves in open 

and closed organ pipes. Also derive the frequency relations for open and 

closed organ pipes. 

5. Define Doppler effect. Discuss the change in apparent frequency when: 

(a) The source moves towards a stationary observer 

(b) The source moves away from a stationary observer 

(c) The observer moves towards a stationary source 

(d) The observer moves away from a stationary source 

 

 

 

 

 

 

 

 

 

 

 

 



 

Section IV: Numerical Problems 

1. The lowest resonance frequency for a guitar string of length 𝟎. 𝟕𝟓 𝐦 is 

𝟒𝟎𝟎 𝐇𝐳. Calculate the speed of the transverse wave on the string. 

2. A tuning fork A produces 𝟒 beats per second with tuning fork B. It is 

found that by loading B with some wax, the beat frequency increases to 𝟔 

beats per second. If the frequency of A is 𝟑𝟐𝟎 𝐇𝐳, determine the frequency 

of B when loaded. 

3. Average intensity of sunlight on the surface of the Earth is nearly 

𝟓𝟎𝟎 Wm−𝟐. Determine the amount of energy that falls on a solar panel 

having an area of 𝟎. 𝟓𝟎 m𝟐 in four hours. 

4. An organ pipe has a length of 𝟏 𝐦. Determine the first three allowed 

harmonic frequencies: 

(a) if the pipe is open at both ends and 

(b) if the pipe is closed at one end. 

Speed of sound in air is 𝟑𝟒𝟎 ms−𝟏. 

5. A train is approaching a station at 𝟗𝟎 kmh−𝟏, sounding a whistle of 

frequency 𝟏𝟎𝟎𝟎 𝐇𝐳. What will be the apparent frequency of that whistle 

as heard by a listener sitting on the platform? What will be the apparent 

frequency heard by the same listener if the train moves away from the 

station with the same speed? Speed of sound is 𝟑𝟒𝟎 ms−𝟏. 

6. A polarized light of intensity 𝐈𝟎 is passed through another polarizer whose 

axis makes an angle of 𝟔𝟎° with the axis of the polaroid filter. What is the 

intensity of transmitted polarized light from second polaroid filter? 

7. Suppose that a string is 𝟏. 𝟐 𝐦 long and vibrates in first, second and third 

harmonic standing wave patterns. Determine the wavelength of the waves 

for each of the three patterns. 



 

8. Two tuning forks of frequencies 𝟒𝟒𝟎 𝐇𝐳 and 𝟒𝟑𝟕 𝐇𝐳 are sounded 

together. How many beats will be heard over a period of 𝟏𝟎 𝐬? 

9. Ultrasound of intensity 𝟏. 𝟓𝟎 × 𝟏𝟎𝟐 Wm−𝟐 is produced by the rectangular 

head of a medical imaging device measuring 𝟑. 𝟎𝟎 𝐜𝐦 by 𝟓. 𝟎𝟎 𝐜𝐦. What 

is its power output? 


