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(2)  After a lesson on Hooke’s law, a student is asked to measure the mass of a rock sample
using a steel spring, standard masses and a metre rule. The student measured the unstretched
length of the spring and then st up the arrangement shown in Figure 5

Standard mass

Figure 5. Arrangement for measuring the mass of a rock sample

(i) State Hooke’s law.
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(b) A spring manufacturer tests the properties of a spring by measuring the load applied cach "_{ [=)
L) time the extension is increased. The graph of load versus extension is shown in Figure 6. f g
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Figure 6. Load versus extension
B
(i) Use the graph to find the work done in extending the spring up to Point B. ]
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SECTION B =
5 o)
L) Answer ALL questions. ]
8 s
@ ‘Write your answers in the spaces provided. E
2, (a)  Byreferring to Figure 7, explain the origin of upthrust and how upthrust determines whether 2]
. an object will float or sink =
=
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Figure 7. Upthrust B
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(b)  Inthe experiment illustrated in Figure 8, it was found that the weight of the stone in air
1.0N and the weight when the stone was totally immersed in water was 0.75 N.

Figure 8. Weight of stone

(i)  Determine the weight of water that would be collected in the beaker.

[1 mark]

(ii)  For (b) (i), calculate the volume of water displaced and hence, determine the density
of the stone.

(€]

Find text ortools Q

Sign in -

D =T Share

v

ENG 945am
OO a0s




image13.png
= Menu

Alltools  Edit

>

\Z)

N

GA

e

83°F
Partly sunny

Convert

| CAPE Physics 2017 U1 P2 pdf

E-Sign

¢ CAPEPhysics2015UTP2.. X CAPE Physics 2016 U1 P2pdf + Create

0213802007

=

(@) (i) State TWO conditions that must be satisfied for simple harmonic motion to
occur.

[2 marks]

(ii) A horizontal plate is vibrating vertically, as shown in Figure 2.

Vertical Cube of mass 58 ¢
oscillations

of frequency

45Hz

!

Figure 2. Horizontal plate

The plate undergoes simple harmonic motion with a frequency of 4.5 Hz and
amplitude 3.0 mm. A metal cube of mass 5.8 g rests on the plate. Calculate the
. maximum kinetic energy of the cube.

(3 marks]
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@ Figure 3 shows a block which oscillates horizontally between two identical springs, each E 5
2 with spring constant, k. The vibrator has a constant amplitude.
2 (s}
gl Mass
GA
Variable frequency vibrator
Figure 3. Oscillating block
As the frequency is changed, the amplitude of oscillation of the block is measured.
Table 2 shows the data recorded.
TABLE 2: VARIATION OF AMPLITUDE WITH FREQUENCY
7
On the grid provided in Figure 4 (page 9), plot a graph of amplitude of oscillation, =
», against frequency, f. (4 marks] »
Use your graph to determine the angular frequency for the block when itis oscillating
at maximum amplitude. ~
v

Angular frequency
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A transverse progressive wave travels along a stretched string from left to right. The shape
of part of the string at a particular instant is shown in Figure 2. The frequency of the wave
is 15 Hz.
Displacement 6.0
6
2
§ IS
Figure 2. Transverse progressive wave along string
v
Use Figure 2 to determine, for this wave, its
(&
(i)  amplitude
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Figure 2. Transverse progressive wave along string
Use Figure 2 to determine, for this wave, its

(i)  amplitude

[1 mark]

(ii)  phase difference between Points P and Q on the string

(iii))  speed.

[2 marks]
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(b) Another stretched string is used to form a stationary wave. A part of this wave ata particular
<} instant is shown in Figure 3. The points on the string are at their maximum displacement.

Figure 3. Stationary wave

(i) State the phase difference in the motion of the points on the string labelled X and
Y.
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[1 mark]

(i)  Distinguish between the terms ‘antinode’ and ‘node’ when used to describe
stationary waves on a string.
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(iii)  State the number of antinodes shown on Figure 3.

[1 mark]
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(iii)  State the number of antinodes shown on Figure 3.

[1 mark]

Table 2 shows how the wavelength produced on a stretched string changes as the wave
speed is varied.

TABLE 2

‘Wave Speed ‘Wavelength
v/m s hm

0.06

0.12

0.18

(i)  On the grid provided in Figure 4 (page 11), plot a suitable graph to respresent the
data. [5 marks]

(ii)  Hence, determine the frequency of the standing wave.
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