          Waves and Vibrations
 
[bookmark: _k0hhgutonfrb]                                   Multiple Choice Questions
7.5 Stationary waves are defined as:
 (a) waves that move with a constant velocity
 (b) waves that move with a changing velocity
 (c) waves that oscillate in a fixed position
 (d) waves that propagate through a medium
7.6 Harmonics are:
 (a) integer multiples of a fundamental frequency
 (b) integer submultiples of a fundamental frequency
 (c) random frequencies
 (d) non-integer multiples of a fundamental frequency
7.7 The result of constructive interference between two waves is represented as:
 (a) a decrease in amplitude
 (b) an increase in amplitude
 (c) no change in amplitude
 (d) a shift in phase
7.8 If the amplitude of the wave is tripled, then the amount of energy is increased by:
 (a) 3 times
 (b) 6 times
 (c) 9 times
 (d) 12 times
7.9 What type of waves do headphones use to produce sound?
 (a) Electromagnetic waves
 (b) Mechanical waves
 (c) Pressure waves
 (d) Longitudinal waves
7.10 The typical frequency range of microwaves is:
 (a) 10⁶ – 10⁸ Hz
 (b) 10⁵ – 10⁷ Hz
 (c) 10⁷ – 10¹⁰ Hz
 (d) 10⁹ – 10¹¹ Hz
7.11 The bending of waves around an obstacle is called as:
 (a) refraction
 (b) reflection
 (c) diffraction
 (d) interference
7.12 The Doppler Effect used in astronomy is for:
 (a) measuring the diameters of stars
 (b) determining velocity of galaxies
 (c) analyzing properties of black holes
 (d) studying behaviour of electromagnetic waves

[bookmark: _mq2o34h3cph0]                              Short Answer Questions
7.1 What are the conditions for interference to occur?
 7.2 Differentiate between constructive and destructive interference of waves.
 7.3 What are coherent waves and coherent sources? Give examples.
 7.4 Distinguish between longitudinal and transverse waves.
 7.5 A string is plucked at the centre and waves move in the same direction along a string to give rise to stationary waves? How is it so?
 7.6 How does ultrasound help in finding cardiac problems in humans?
 7.7 What is meant by diffraction of waves? For what purpose, the ripple tank is used?

[bookmark: _d35gcwktk5lc]                           Constructed Response Questions
7.1 Which measurement of a wave is the most important when determining the wave’s intensity?
 7.2 Can you apply Doppler effect to light waves? Describe briefly.
 7.3 Can you compare the compressions and rarefactions of the longitudinal wave with the peaks and troughs of the transverse wave? Discuss.
 7.4 How should a source of sound move with respect to an observer so that the frequency of its sound does not change? Write two examples.
 7.5 Why is it difficult to recognize beats when the frequency difference is greater than 10 Hz? Exemplify.

[bookmark: _n8yvp5hhvulx]                                    Comprehensive Questions
7.1 State and explain the principle of superposition of waves. Apply this principle to elaborate the working of noise cancelling headphones.
 7.2 What are standing waves? Illustrate a detailed experiment that demonstrates the standing waves using stretched strings.
 7.3 Find the frequencies of the harmonics produced in an organ pipe when it is open at both ends and when it is closed at one end.
 7.4 Define and exemplify diffraction of waves. Describe this phenomenon by ripple tank experiment.
 7.5 What is meant by the term beats? Prove that number of beats per second is equal to the difference between the frequencies of vibrating tuning forks.
 7.6 What do you understand by progressive waves? Discuss the intensity of progressive waves.
 7.7 Keeping in mind “Doppler effect”, analyze the following cases:
 (a) when source of sound moves away from the stationary observer
 (b) when source of sound moves towards the stationary observer

[bookmark: _1ncpj85vs145]                                               Numerical Problems
7.1 The speed of a wave on a typical string is 24 m/s. What driving frequency will it resonate if its length is 6.0 m?
 (Ans: 2 Hz)
7.2 The lowest resonance frequency for a guitar string of length 0.75 m is 400 Hz. Calculate the speed of a transverse wave on the string.
 (Ans: 600 m/s)
7.3 A tuning fork A produces 5 beats per second with another 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.
 (Ans: 314 Hz)
7.4 A steel wire hangs vertically from a fixed point, supporting a weight of 80 N at its lower end. The diameter of the wire is 0.50 mm and its length from the fixed point to the weight is 1.5 m. Calculate the fundamental frequency emitted by the wire when it is plucked. Density of steel wire is 7.8 × 10³ kg/m³.
 (Ans: 76.2 Hz)
7.5 Average intensity of sunlight on the surface of the Earth is nearly 500 W/m². Determine the amount of energy that falls on a solar panel having an area of 0.50 m² in four hours.
 (Ans: 3.6 × 10⁶ J)
7.6
 (a) If the intensity of a wave is 16 W/m² and the amplitude is 2 m, what is the value of constant k?
 (Ans: 4 W/m²)
 (b) If the intensity of a wave is 25 W/m² and the constant k is 5 W/m², what is the amplitude?
 (Ans: 2.24 m)
7.7
 (a) A sound system produces 200 watts of power. If the sound is directed at a crowd with an area of 150 m², what is the intensity of the sound?
 (Ans: 1.33 W/m²)
 (b) A light bulb emits 100 watts of power. If the light is spread out evenly over a sphere with a surface area of 400 m², what is the intensity of the light?
 (Ans: 0.25 W/m²)
7.8 A radio antenna broadcasts 500 watts of power. If the signal is received at a distance of 10 km, what is the intensity of the signal?
 (Ans: 4 × 10⁻⁷ W/m²)
7.9 An organ pipe has a length of 1 m. Determine the frequencies of the fundamental and the first two harmonics:
 (a) if the pipe is open at both ends
 (b) if the pipe is closed at one end
 (Speed of sound in air is 340 m/s)
 (Ans: 170 Hz, 340 Hz, 510 Hz; 85 Hz, 255 Hz, 425 Hz respectively)
7.10 A train is approaching a station at 90 km/h, sounding a whistle of frequency 1000 Hz. What will be the apparent frequency of the 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 m/s)
 (Ans: 1079.4 Hz, 931.5 Hz respectively)

 


