Advanced Higher Physics Unit 2 Homework

Homework exercise 4 — Waves

Total = 29 marks

Question 1:

Marks
{a) A travelling wave is represented by the expression
y=2-0 % 10 sin (1570f = 4-6x)
where x and 3y are in metres and £ 15 in seconds.
(1) Calculate the frequency of the wave. 2
(1) A wave with the same frequency and four times the intensity travels in
the opposite direction.
Write down the equation which represents this wave. 2
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Question 2:

Marks

A transversa wave fravels along a stong as shown m Figurs BA

direction of Wav-._-a

Figurs YA
Thea equation reprasenting tha travellng wave on the string 1=
p=86x 107 sin 2w (24— 2-0x)

whare & and  are n metres and § 1z i seconds.
(&) State the frequency of the wava 1
(51 Caloulate the velocity of the wave. 2

(2] Attachad to the end of the string 13 2 very light ong. The nng 12 fres o

move up and down a fixed vartical rod.

Figurzs B shows the string after the wave reflacts from the vartical rad.

rod

-

dirzction of reflected wawvs

Figurs B

When the wawe reflacts, 1t: mtenaty falls to one quartsr of 1tz oryginal value,
The frequancy and wavalangth are constant.

Write the equation that reprezants thiz reflacted wave, 2

)
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Question 3:

Marks
A water wava of frequency 25 Hr travals from left to right.
Figura % reprasents the displacameant 4 of the watsr at ona mstant 1 tima.
direction of traval
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Figurs 9
Pomts 5 and T are separated by ahorizontal distance of 0-28m.
The phase difference batwean these two pomts 15 3-5 radians.
l2) Caloulate the wavelangth of thiz wave. 2

(51 A second wave with double the frequancy travels m the same direction through
the water, This wave transfers five tmes the energy of the wave mpart (2],

Caleulate:
1) the spesd of this wawvs, 1
(1) the amphtuds of this wawve, 2

©)
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Question 4:
Marks
. A wave travelling along a horizontal string is represented by the equation
25sin 2m(55t ——)
p=25sin -
’ 16
where x and v are in millimetres and ¢ in seconds.
(@) State the amplitude of the wave, 1
() Calculate the speed of the wave, 3
(£} Two points on the string are separated by a horizontal distance of 24 mm,
Calculate the phase difference between these points. 2
(d) Another two points on the wave are described as being in phase,
State a possible value for the horizontal distance between these points, 1
(7)
Question 5:
Marks
. A transverse wave is described by the expression
v =8-0sn (122 —0-50x)
where t ig in seconds and x and v are in metres.
{a) For this wave, calculate the:
(i) frequency;
{11} wavelength. 2

(B) (i) Calculate the phase difference, in radians, between the point at x = 3-0m
and the point at x =4-0m,

.%i) Calculate the time for the wave to travel between these two points, 4

{¢) The wave is reflected and loses some energy,
State a possible equation for the reflected wave. 2

(8)
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