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

1 In this experiment, you will investigate how the motion of a thin card shape depends on

where the shape is supported.

(&) You are provided with a T-shaped card. The card has a mark on it and 14 holes.
Label the holes on the card, 1 to 14, starting from the top end as shown in Fig. 1.1.
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4

(b) (i) Setup the apparatus, placing the pin through hole number 9, as shown in Fig. 1.2. For

Examiner's
_ _ Use
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Fig. 1.2

(i) Measure and record the distance h between the pin and the mark.
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(c) Displace the card shape to the left. Release the shape and watch its movement. For
The shape will move to the right and then to the left again, completing a swing as shown |Examiner's
in Fig. 1.3. Use

one
complete
swing

Fig. 1.3
Measure and record the time for at least 10 swings.

Record enough readings to determine an accurate value for the time T taken for one
complete swing.
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(d) Vary h, by changing the hole through which the pin is placed, and repeat (b)(ii) and (c) For

until you have six sets of values of h and T. Examiner's
Use

Include values of T2h and h2 in your table.

[9]
(e) (i) Plotagraph of T2h on the y-axis against hZ 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-INTEICEPTL = oo
[2]
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(f) The quantities T and h are related by the equation For

Examiner's

T2h = Ph? + Q Use
where P and Q are constants.

Using your answers from (e)(iii), determine the values of P and Q.
Give appropriate units.
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You may not need to use all of the materials provided.

2 Inthis experiment, you will investigate how the stopping distance of a model vehicle depends
on its mass.

(@) (i) Recordthe mass m of the model. This information is given on the card.

(i) Measure and record the total length L of the model, as shown in Fig. 2.1.

Fig. 2.1

(b) (i) Supportthe board as shown in Fig. 2.2.

model

line —

bench

Y

A

Fig. 2.2
Place the back wheels of the model on the line. This is position A.

Release the model. It travels a distance of 40 cm down the board until all the wheels
are on the bench. This is position B.

The model moves a distance along the bench before stopping. This is position C.

Distance s is measured from the end of the board to the front of the model as
shown in Fig. 2.2.

For
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(i) Repeat (b)(i) until s is approximately 60cm. For
It may be necessary to adjust the slope of the board before releasing the model. Examiner's
Use

Do not adjust the slope of the board throughout the remainder of the
experiment.

Measure and record the distance s.

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

percentage uncertainty = ........cccccevevveevveeeieeeeeeeeeeeeeeeeeeeee [1]

(iv) Use your values from (a)(ii) and (b)(ii) to determine the distance x moved by the
model between B and C, where

Xx=s-—L.

(c) Replace the model at A.
Release the model.
Measure and record the time t taken to move from B to C and the distance s.

Calculate x.
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(if) Justify the number of significant figures that you have given for your value of v.
............................................................................................................................. [1]
(e) (i) Fixthe 100g mass on top of the model using the Blu-Tack.
(i) Calculate and record the total mass M of the model and the 100g mass.
M o s g
(iii) Repeat (c) and (d)(i).
L
S T et
X T ettt
VT s
[3]
(f) Itis suggested that v remains constant when M is changed.
Explain whether your results support the suggested relationship.
..................................................................................................................................... [1]
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(g) (i) Describe four sources of uncertainty or limitations of the procedure for this

. For
experiment. Examiner's
Use
L,
2
R TR
PP PP PP

(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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