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You are expected to record all your observations as soon as these observations are made, and to plan the
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You may not need to use all of the materials provided.

1 In this experiment you will investigate the equilibrium position of a metre rule with a mass

attached to one end.

(@) (i) Use aloop of string to balance the metre rule as shown in Fig. 1.1.

loop of string \ij/

rod of clamp

metre rule

30cm

mass

bench

Fig. 1.1

(ii) Measure and record distance k between the loop and the end of the rule as shown

in Fig. 1.1.
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(b) (i) Use the other loop of string to attach the mass hanger at a distance d from the end For
of the rule as shown in Fig. 1.2. The value of d should be approximately 5cm. Examiner's
Use
(ii) For this value of d, adjust the position of the rule so that it balances.
The new distance between the first loop and the end of the rule is D, as shown in
Fig. 1.2.

- —— loop of string

—— loop of string

mass hanger

Fig. 1.2

(iii) Measure and record lengths d and D.

(iv) Calculate the value of @

© UCLES 2011 9702/31/0/N/11 [Turn over



4

(c) By moving the mass hanger along the metre rule, repeat (b)(ii), (b)(iii) and (b)(iv) until

F
you have six sets of values of dand D. Exam(;rrwer’s
- u
Include values of 1 and (D-d) in your table. ”
D D
[10]
(d) (i) Plota graph of (D—Bd) on the y-axis against lD on the x-axis. [3]
(ii) Draw the straight line of best fit. [1]
(iii) Determine the gradient and y-intercept of this line.
gradient = ...
Y-INtercept = oo
(2]
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(e) The quantities d and D are related by the equation For

Examiner’s

(DBd)zg_B Use

where A and B are constants.

Use your answers in (d)(iii) to determine the value of g
Give appropriate units.
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You may not need to use all of the materials provided. For

Examiner’s
Use

2 In this experiment you will investigate how the motion of a thin card shape depends on its
size.

You have been provided with two identical strips of card. Spare strips are available if
necessary.

(@) Measure and record the thickness t of one of the strips of card.

) A

-p----

(ii) Estimate the percentage uncertainty in your value of L.

percentage uncertainty = ... [1]

(c) (i) Measure and record the width w of the same strip as shown in Fig. 2.1.
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(ii) Determine the volume V of the strip, using the equation For

Examiner’s

V=tLw Use

(d) (i) Use tape to stick the two strips together, so that they do not overlap, to make the
shape shown in Fig. 2.2.

tape

N|r=
N~

Fig. 2.2
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(ii) Use the pin to make a hole at the top of the vertical strip as shown in Fig. 2.3. For

Examiner’s
hole Use

O

| top of strip

/_\/
Fig. 2.3

The hole should be central and as near to the top as possible and be large enough
for the card to swing freely on the pin.

(iii) Using the cork and pin, suspend the card shape as shown in Fig. 2.4.

:I/ pin

— 1
|

bench

Fig. 2.4
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(e) Move 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 | Examiners

in Fig. 2.5. Use
one
complete
swing
Fig. 2.5

The time taken for one complete swing is T.
By timing several of these complete swings, determine an accurate value for T.

Fig. 2.6

Measure and record the length L of the vertical strip.
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(g) Repeat (d)(ii), (d)(iii) and (e) for this new shape. For

Examiner’s
Use

(h) Itis suggested that the relationship between T and L for this shape is
T2=kL
where k is a constant.

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

first value of K= ..o

SECONA VaAlUC Of K = oo

(ii) Justify the number of significant figures that you have given for your values of k.

(iii) Explain whether your results support the suggested relationship.
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(i) (i) Describe four sources of uncertainty or limitations of the procedure for this For

experiment. Examiner's
Use
1
ettt ettt et ettt ettt tettttttetttttetttet st etteetteeefeeeteeeeefeteteteeeneteeeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees
B ettt e oo e oo e e oo oo oo oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaas
ettt ettt ittt ittt ettt ettt ettt ettt e et e ettt ettt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenees
[4]

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

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.
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