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2
You may not need to use all of the materials provided.
1 In this experiment, you will investigate the upthrust on an object partly immersed in water.

(@) Measure and record the height H of the flask, as shown in Fig. 1.1.

wire loop ,/o ________

flask

sand

bench

Fig. 1.1
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(b) Assemble the apparatus as shown in Fig. 1.2, with the bottom of the flask approximately
4cm below the water surface.

1 I
newton-meter [ j
[+

[1

boss
clamp
flask
/stand
container
water
|_— surface
1 water
hw hb
N J | |
/ g 7 7 7 %
bench
Fig. 1.2
(c) (i) Measure and record the height h , of the water surface above the bench, as shown
in Fig. 1.2.
Ny = e cm

(i) Measure and record the height h, of the bottom of the flask above the bench, as
shown in Fig. 1.2.

N = cm
(iii) Record the newton-meter reading F.
F oo N [1]
(iv) Calculate x, usingx =h, —h.
X T cm [1]
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(d) Ad(jjulit the height of the boss and repeat (c) until you have six sets of values of h , h,
and F.

For all values of h,, the water surface should be in contact with the sloping sides of the
flask.

Include values of x and (H — x)2 in your table.

[9]
(e) (i) Plota graph of F on the y-axis against (H — x)3 on the x-axis. [3]
(i) Draw the straight line of best fit. [1]
(iii) Determine the gradient and y-intercept of this line.
gradient = ...
Y-INTEICEPL = oo
[2]
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(f) The quantities F, H and x are related by the equation
F=zaH-x3+b
where a and b are constants.

Using your answers in (e)(iii), determine the values of a and b.
Give appropriate units.
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You may not need to use all of the materials provided.
2 Inthis experiment, you will investigate the motion of a flywheel rolling down a ramp.

(@) You are provided with a small flywheel, as shown in Fig. 2.1.

flywheel

axle

Fig. 2.1

(i) Measure and record the diameter d of the axle.

(i) Measure and record the diameter D of the flywheel.
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(b) You have also been provided with a track. Set up the track with one end raised above
the bench, as shown in Fig. 2.2.

stand

clamp

boss

bench

Fig. 2.2

The height h should be approximately 8cm.

(i) Measure and record the length [ of the track.
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(c) (i) Place the axle of the flywheel on the track at the upper mark as shown in Fig. 2.3.
Release the flywheel and watch it roll down to the lower mark (the top of the
flywheel may need a gentle push to start it rolling).

finger

axle

mark

bench

Fig. 2.3

(i) Replace the axle of the flywheel on the track at the upper mark.
Take measurements to find the time t taken for the flywheel to roll from the upper
mark to the lower mark.

(iii) Estimate the percentage uncertainty in your value of t.

percentage Uncertainty = ........ccccccvvvevveevieeiieeiieeieeeeeeeeeee e [1]
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(iv) Theory suggests that an approximate value for the acceleration of free fall g is
given by
g= slD?
hd?t?’

Calculate a value for g. Give an appropriate unit.

(d) (i) Push the two plastic tubes onto the axle to increase the diameter of the axle, as
shown in Fig. 2.4.

plastic tube plastic tube

/

0 | D !

Fig. 2.4

(i) Repeat (a)(i) and (c)(ii).
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(e) Itis suggested that the relationship between t and d is

k
t=2
d
where Kk is a constant.

(i) Using your data, calculate two values of k.

firstvalue of K = ..o
second value of K= ...
[1]
(i) Justify the number of significant figures you have given for your values of k.
.............................................................................................................................. [1]
(iii) Explain whether your results in (e)(i) support the suggested relationship.
.............................................................................................................................. [1]
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(f) (i) Describe four sources of uncertainty or limitations of the procedure for this
experiment.

(i) Describe four improvements that could be made to this experiment. You may
suggest the use of other apparatus or different procedures.
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