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2
You may not need to use all of the materials provided.

1 In this experiment, you will investigate the effect of air resistance on the motion of a circular
card.

(@) (i) Use the compasses to draw a circle of approximate diameter 20 cm on the card.
(i) Use the scissors to cut out the circle.

(iii) Make a hole in the centre of the circle with the compasses. The hole should be big
enough for the hook of the mass hanger to pass through.

(iv) Measure and record the diameter d of the card as shown in Fig. 1.1.

card
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(b) (i) Setup the apparatus as shown in Fig. 1.2.
The rule should have a 0cm mark at the bottom and a 100cm mark at the top.

_ boss
wooden rod clamp

stand — |

boss}[

stand

springs<

card rule
\

masses

Fig. 1.2

(i) Adjust the rule until the 5.0cm mark is level with the card as shown in Fig. 1.3.

5.0cm mark

Fig. 1.3
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(c) (i) Pull the masses down so that the card is level with the 0cm mark as shown in

Fig. 1.4.

Release the masses and watch the movement of the masses and card. They will
move up and down.

When the card returns to its lowest point for the first time, it has completed one
cycle as shown in Fig. 1.4.

Gradually the card moves less and less and does not move down as far as the Ocm
mark.

~

one A
complete
cycle — 5.0cm mark
Y <«—— 2 5cm mark
B 0cm mark

U !

~

Fig. 1.4

(i) Pull the masses down so that the card is again level with the 0cm mark. Release
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the masses and count the number N of cycles for the card to reach the 2.5cm mark
at its lowest point.
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(d) (i) Remove the card from the mass hanger.
Use the compasses to draw a circle of approximate diameter 18cm on the card.
Use the scissors to cut out the circle.

Measure and record the diameter d of the card.

(i) Repeat (b) and (c).
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(e) Cut smaller circles and repeat (b) and (c) until you have six sets of values of d and N.
Include in your table the two sets of values already taken.

Also include values of % and \/ﬁ in your table.

[10]
(fy (i) Plota graph of \N on the y-axis against % 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 = ..o
Y-INTEICEPT = oo
[2]
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(g) Itis suggested that the quantities N and d are related by the equation
A
N =Z+B
W d
where A and B are constants.

Using your answers in (f)(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 marble.

(@) (i) Balance the wooden rod on the pivot as shown in Fig. 2.1.

- X .
E | wooden rod
! holes |
I ~oQ |
pivot /ﬂ[\
/ / / / /
bench
Fig.2.1

(i) Measure and record the distance x from the hole P to the pivot as shown in Fig. 2.1.
Do not mark the wooden rod.

(b) (i) Calculate C using

where h = 0.100m.
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(c) (i) Setup the apparatus with the nail through hole P, as shown in Fig. 2.2.
boss nail

1 g-\ clamp

ol —wooden rod

stand

marble

|| wooden cube  container
with sand

&

/

bench

Fig. 2.2
The nail should be held in the clamp. The bottom of the wooden rod should be

just above the top of the wooden cube. The marble should be in contact with the
wooden rod.
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(i) Move the wooden rod to the left through a distance of 20cm as shown in Fig. 2.3.
Release the wooden rod. The wooden rod will move to the right and strike the
marble.

surface
20cm - of sand
[ ] A2 : ]

/

Fig. 2.3

Measure and record the horizontal distance R moved by the marble through the air.

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

percentage UNcertainty = ........ccccvvvevevevieeieeeiieeieeeeeeeeeeeee, [1]

© UCLES 2015 9702/31/0/N/15 [Turn over



12

(d) Using hole Q, repeat (a), (b)(i), (c)(i) and (c)(ii).

(e) Itis suggested that the relationship between C and R is
Kk
C=R2
where k is a constant.

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

firstvalue of K= ..o,

second value of K= .....coovvviiiviiiiiin,
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(i) Explain whether your results in (e)(i) support the suggested relationship.
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(i)
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Describe four sources of uncertainty or limitations of the procedure for this
experiment.

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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