IB PHYSICS - oscillations and waves

TOPIC: 4
Oscillation and waves
4.2 Travelling – wave characteristics – Worksheet - Answers
1. A radio station emits at a frequency of 90.8 MHz. What is the wavelength of the waves   emitted?
ANSWERS: 3.3 m
2. A sound wave of frequency 450 HZ is emitted from A and travels towards B, a distance of 150m away. Take the speed of sound to be 341 ms-1. How many wavelengths fit in the distance from A to B?

ANSWERS: 198 WAVELENGTHS
3. The noise of thunder is heard 3s after the flash of lightning. How far away is the place where lightning is struck? (Take the speed of sound to be 340 ms-1)
ANSWERS: 1020 m
4. Water wave crests in a lake are 5.0m apart and pass by an anchored boat every 2.0s. What is the speed of water waves? 
ANSWERS:2.5 ms-1
5. A toothed wheel has 300 teeth on its circumference. It rotates at 30 rpm. A piece of cardboard is placed such that it is hit by the teeth of the wheel as the wheel rotates. What is the frequency of the sound produced?
 ANSWERS:150 Hz

6. A railing consists of thin vertical rods a distance of 2.0 cm apart. A boy runs past the railing at a speed of 3 ms-1 dragging a stick against the rods. What is the frequency of sound produced?
 ANSWERS:150 Hz
7. What is the wavelength that corresponds to a sound of frequency of: (a) 256 Hz (b) 25 kHz? Take the speed of sound to be 330 ms-1. 
ANSWERS: (a) 1.29 m (b) 1.32 x 10-2 m

8. The tension in a steel wire of length 0.800 m and mass 150 g is 120.0 N. What is the speed of the transverse in the string? 
ANSWERS: 25.3 ms-1
9. A string has a length of 20.0 m and is kept at a tension of 50.0 N. Its mass is 400.0g. A transverse wave of frequency 15.0 Hz travels on the string.

(a) What is the wavelength?

(b) If the same wave is created on the same kind of string but of double the length, what will the wavelength of the wave be?

Answers:  (a) 3.33m (b) the same
10. A stone is dropped on a still pond at t = 0. The wave reaches a leaf floating on the pond a distance of 3.00 m away. The leaf then begins to oscillate according to the graph shown inn the figure.

(a) find the speed of water waves,

(b) Find the period and frequency of the wave.

(c) Find the wavelength and amplitude of the wave.
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Figure 2.21 For question 7.




Answers: (a) 3.0 ms-1 (b) 1.5 s, 0.667 Hz (c) 4.5 m , 12 cm
11. A sound wave of frequency 500 HZ travels from air into water. The speed of sound in air is 330 ms-1 and water is 1490 ms-1. What is the wavelength of the wave in (a) air (b) water? Answers: (a) 0.66m (b) 2.98 m
12. The speed of ocean waves approaching the shore is given by the formula 
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, where h is the depth of water. What is the speed of water waves near the shore where the depth is 1.0 m? Assuming the depth of the water decreases uniformly, make a graph of water wave speed as a function of speed of depth from 1.0 m to a depth of 0.30 m. 
Answers: 3.16 ms-1
13. A ship sends a sonar pulse of frequency 30 kHz and duration 1.0 ms towards a submarine and receives a reflection of the pulse 3.2 s later. The speed of sound in water is 1500 ms-1. Find the distance of the submarine from the ship, the wavelength of the pulse and the number of full waves emitted in the pulse. 
Answers: d = 2400m, λ = 0.050 m, number waves = 30
14. The figure shows three points on the string on which a transverse wave propagates to the right. Indicate how these points will move in the next instant of time.
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Answers: from left to right: down, down , up
15. How would your change if the wave were moving to the left? 
Answers: from left to right: up, up , down
16. Figure shows a piece of cork floating on the surface of water when a wave travels through water. On the same diagram draw the position of the cork half a wave period later.
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Figure 2.23 For question 14.





Answers:
[image: image5.jpg]Figure A39.




17. Figure shows the same wave at two instants of different times. The wave travels to the right and the bottom diagram represents the wave 0.2 s after the time illustrated in the top diagram. For this wave determine (a) Amplitude (b) the wavelength (c) the speed (d) the frequency (e) Can the graph be used to determine whether the wave is transverse or longitudinal?
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Figure 2.24 For question 15.

16 Figure 2.25 is a picture of a longitudinal wave
travelling towards the right taken at a specific
time. The density of the lines is proportional





ANSWER: (a) 0.6 cm (b) 4.0 cm (c) 5.0 ms-1 (d) 1.25 Hz (e) no
18. Figure shows a longitudinal wave travelling towards right taken at a specific time. The density of lines is proportional to the density in th medium the wave travels through. 

(a) draw this wave a small interval of time later.

(b) Indicate on the diagram the wavelength of this wave.
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17 Indicate on Figure 2.26 a compression, a
rarefaction and the wavelength. Draw the
picture of this wave half a period later.

Figure 2.26 For question 17.




ANSWER: 
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Figure A40.

17 See Figure A41.
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19. Indicate on the diagram a compression, a rarefaction and the wavelength. Draw the picture of this wave half a period later.
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17 Indicate on Figure 2.26 a compression, a
rarefaction and the wavelength. Draw the
picture of this wave half a period later.

Figure 2.26 For question 17.




ANSWER:
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Figure A40.

17 See Figure A41.
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