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1 In this experiment, you will investigate an electrical circuit.

(@) Set up the circuit shown in Fig. 1.1.

metre rule

wire

Fig. 1.1

The distance between F and G is w. Attach G to the wire so that w is approximately

70 cm.
Close the switch.

Record w and the ammeter reading 1.

Open the switch.
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(b)

Keep F and G in the same positions so that the value of w remains the same.

Change some of the connecting wires to set up the circuit shown in Fig. 1.2.

Close the switch.

Record the ammeter reading L.

Open the switch.

Calculate [1/>.
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(c) Using values of w greater than 55 cm, vary w by adjusting G and repeat (a) and (b)
until you have four sets of readings.

Present your results clearly.

3]
(d) Itis suggested that w, I; and I> are related by the expression:
P
LI, =—+Q
172 w

where P and Q are constants.

(i) Plot your results on the grid and draw the line of best fit.

LI, /x107*A?

1.00 1.20 1.40 1 1.60 1.80 2.00

w [2]
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(ii) Use your graph to determine values for P and Q.

(iii) Explain why the value of Q is not useful.

[Total: 10]

[Turn over
Anglo-Chinese Junior College 2024 J2 H2 9749 Paper 4 Preliminary Examination



2 In this experiment, you will investigate the properties of a flywheel.

(a)

(i)

(i)

A slotted mass is fixed to a length of plastic tube, as shown in Fig. 2.1.

slot

slotted mass

)/tube

Fig. 2.1

Measure and record the diameter D+ of the slotted mass.

Calculate C using

where M; = 0.100 kg.

D= e, cm
M.D?
C, = 12 1
C1 i iitsseesessiseseresatataasaaretarannanas
[2]

Justify the number of significant figures that you have given for your value of

Cr.
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(iii) Set up the apparatus as shown in Fig. 2.2.

slotted mass stand

tube boss

wooden stick

clamp

gripping rod
string

bench

A

mass hanger

floor, JL

I,

Fig. 2.2

The string tied to the tube will pass through the slot of the slotted mass as
shown in Fig. 2.2.

Hook the mass hanger onto the other end of the string and then adjust the
height of the boss until the mass hanger is just touching the floor.
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Rotate the slotted mass and tube 20 times so that the string is wound around

the tube, as shown in Fig. 2.3.

2

A

 m—

floor

Y/

Fig. 2.3

Release the slotted mass and take measurements to determine the time t for
the mass hanger to reach the floor.
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(iv) Estimate the percentage uncertainty in your value of . >
percentage uncertainty in t= ...
[1]

(b) (i) Using all the modelling clay provided, roll the modelling clay into a long
cylinder and bend it to form a ring around the outside of the slotted mass, as
shown in Fig. 2.4. Ensure it is securely attached to the slotted mass.

S ring of
modelling clay
slotted mass

D,
tube
Tt T [ string
Fig. 2.4
[Turn over
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Measure and record the outside diameter D, of the ring of modelling clay, as

shown in Fig. 2.4.

Do= cm
Calculate C using
C - M.D? + M, (D, + D, )?
2 2
where M2 = 0.070 kg.
Cz e
[2]

(ii) Rotate the slotted mass and tube 20 times so that the string is wound around
the tube, as shown in Fig. 2.3.

Release the slotted mass and take measurements to determine the time t for
the mass hanger to reach the floor.
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(c) Itis suggested the the relationship between t and C is

t> =kC
where k is a constant.

Using your data, calculate two values of k.

firstvalue of k= ...

second value of K= ...

(d) Explain whether your results support the relationship in (c). Justify your conclusion
by referring to your answer in (a)(iv).

[Turn over
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(e) The acceleration of the mass hanger a is given by:

27zdN
a=
t2

where d is the diameter of the plastic tube and N is the number of turns of the string
around the plastic tube.

Take measurements to determine two values of a for different values of N.

[2]

[Total: 12]
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3 Inthis experiment, you will investigate oscillations involving a loaded metre rule.

(@) Set up the apparatus as shown in Fig. 3.1.

stand b
metre rule / 0SS
clamp .
Q ;l/metal clip
-__“____ L 1]
h
string
N ____ =
~«)—— bob
[ ] bench
/
Fig. 3.1

Pass the string provided through one of the holes at the end of the metre rule and
secure it using a metal clip.

Secure the pendulum bob onto the string by wrapping the string around the hook
of the pendulum bob and pass the string through the hole at the other end of the
metre rule.

Secure the string using another metal clip. The bob should be suspended
approximately 60 cm below the centre of the metre rule.

(i) Measure and record the distance h from the centre of the pendulum bob to
the centre of the metre rule.
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(ii) Gently pull the pendulum bob towards you and release it so that the bob >

performs small oscillations perpendicular to the plane containing the metre
rule and string.

Take measurements to determine the period T, of the oscillations.

(b) Unclamp the metre rule. Clamp the cork and hook so that the metre rule may be
suspended from the hook by the short loop of string at the centre of the metre rule
as shown in Fig. 3.2. Ensure that the loop is not twisted.

hook /clamp
metre rule m metal clip

- o nd

string

N
Y ()—— bob

[ 1 bench

Fig. 3.2
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(i) Gently displace one end of the metre rule so that it performs small oscillations

in the vertical plane containing the metre rule and string (i.e. a see-saw
motion).

Take measurements to determine the period T- of the oscillations.

(ii) Restore the metre rule to the set up shown in Fig. 3.1. Ensure that the
pendulum bob remains vertically below the centre of the metre rule.

Vary h by adjusting the string using the metal clip and repeat (a)(i), (a)(ii) and
(b)(i) where 25 cm < h <60 cm.

Present your results clearly.

[5]
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(c) Itis suggested that T4, T> and h are related by the expression:

ot =Xy
h

2 1

where X and Y are constants.

Plot a suitable graph to determine the values of X and Y.

Anglo-Chinese Junior College 2024 J2 H2 9749 Paper 4 Preliminary Examination



17

For
Examiner’s
Use

[Turn over
Anglo-Chinese Junior College 2024 J2 H2 9749 Paper 4 Preliminary Examination



18

For
Examiner’'s
Use

(d) Theory suggests that:

X = 47°ML?
3mg
where:
e Mis the mass of the metre rule
e [ =0500m

o mis the mass of the pendulum bob
e g=981ms>?

Determine a value for M.

(e) Yisindependent of M.
The experiment is repeated using a metre rule of a larger mass.
Sketch a line on your graph grid on page 17 to show the expected result.

Label this line W. [1]
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(f) It is suggested that the oscillation in (b) T is independent of the mass m of the >

pendulum bob.

Explain how you would investigate this relationship.

You would be provided with pendulum bobs of different masses.
Your answer should include:

e your experimental procedure

e control of variables
e how you would use your results to show independence.

[Total: 21]
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4  Bungee jumping is an adventure sport where people jump from higher ground such as a
cliff or bridge with an elastic rope tied to their ankles to stop them from hitting the ground.
The rope is designed to stretch and not break. As the jumper falls, the rope will reach its
natural length and start to stretch. The rope reaches a maximum extension just before
the jumper bounces back up.

The maximum extension E of the elastic rope depends on the mass m of the person and
force constant k of the elastic rope and is given by the equation:

E =Cm"k*
where C, p and q are constants.

Design an experiment to determine the values of C, p and q.

You are provided with different masses and elastic ropes of different material, lengths
and diameters.

Draw a diagram to show the arrangement of your apparatus. You should pay particular
attention to

(a) the equipment you would use

(b) the procedure to be followed

(c) the control of variables

(d) any precautions that should be taken to improve the accuracy and safety of the
experiment.
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[Total: 12]

End of Paper
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