1)

An object falls 10.0m from rest before entering some water.

Assuming negligible air resistance, what is the time taken to reach the water and the speed with

which the object reaches the water?

time/ms speed/ms™’
A 1.02 10.0
B 1.02 14.0
C 143 10.0
D 143 14.0

2)

A steel ball is falling at constant speed in oil.

Which graph shows the variation with time of the gravitational potential energy E, and the kinetic

energy E, of the ball?
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3)

Two markers My and M; are set up a vertical distance h apart.

steel ball \O

time zero
Ix
__________ M; — time t,
h
—————————— M2 —_— time tz

A steel ball is released at time zero from a point a distance x above M. The ball reaches M, at
time t; and reaches M, at time t,. The acceleration of the ball is constant.

Which expression gives the acceleration of the ball?
A 2_f21 B 2h c 2h . D 22h .
t, (t,+t) (t,—-t) t,"-t°)

4)

A student measures the time t for a ball to fall from rest through a vertical distance h. Knowing that
the equation h = 3 gt? applies, the student plots the graph shown.

\/F/\

o
~V

Which of the following is an explanation for the intercept on the t axis?

A Airresistance has not been taken into account for larger values of h.

B There is a constant delay between starting the timer and releasing the ball.
C There is an error in the timer that consistently makes it run fast.
D

The student should have plotted h against 2
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5)

A student determines the acceleration of free fall using the apparatus illustrated in Fig. 2.1.

electromagnet

/—{%d/ ball

L <
A >
light beam
h timer
v >
light beam

Fig.2.1
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A steel ball is held on an electromagnet. When the electromagnet is switched off, the ball
immediately interrupts a beam of light and a timer is started. As the ball falls, it interrupts a
second beam of light and the timer is stopped. The vertical distance h between the light
beams and the time t recorded on the timer are noted. The procedure is repeated for
different values of h. The student calculates values of t2 and then plots the graph of Fig. 2.2.

1.0
h/m 4

0.8

0.6 /
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0 0.1 0.2 0.3
t2/s2

Fig.2.2

(a) Use Fig.2.2 to calculate a value for g, the acceleration of free fall of the ball. Explain
your working.

(b) Identify one possible source of random error in the determination of g and suggest how
this error may be reduced.

------------------------------------------------------------------------------------------------------------------------------------------
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6)

(@) One of the equations of motion may be written as
v2 = u? + 2as.
(i) Name the quantity represented by the symbol a.

(ii) The quantity represented by the symbol a may be either positive or negative. State
the significance of a negative value.
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(b) A student investigates the motion of a small polystyrene sphere as it falls from rest
alongside a vertical scale marked in centimetres. To do this, a number of flash
photographs of the sphere are taken at 0.1 s intervals, as shown in Fig. 1.1.

starting point -
-10 |
+20 |
30
140 |

50 |

-70
photograph
of sphere ——____ 80

90 |

130/

1 403

+-150|

1»-1603
Fig. 1.1

The first photograph is taken at time t= 0.

By reference to Fig. 1.1,

(i) briefly explain how it can be deduced that the sphere reaches a constant speed,

..........................................................................................................................................
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(ii) determine the distance that the sphere has fallen from rest during a time of

1. 0.7s,

AIStANCE = .o cm

AIStANCE = ..ot cm

4]

(c) The student repeats the experiment with a lead sphere that falls with constant
acceleration and does not reach a constant speed.

Determine the number of flash photographs that will be observed against the 160 cm
scale.

Include in your answer the photograph obtained at time t= 0.

NUMDEr = ..o [3]
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