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Question 1A

_ - (a) (z) Set up the circuit as shown in the diagram below. Note ai thls stage the voltmeter
Co < with which you have been provided is not used. _

Before you connect your circuit to the power supply, have your circuit checked
by the Superwsor You will be allowed a short time to correct any faults. If you

are unable to-set up- the- vuv..-uu, the S cu.pmvmux will-set-it- up- for you.- You will—
only lose two marks for this.
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- (iii) Observe lamps A and B. State and explain your observations.
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{iv) Use the voltmeter to measure the potentnai difference ¥, across lamp A and then
the potential difference Vy across lamp B. If you do not know how to connect the

voltmeter into the circuit, ask the Supemsor for as ce. You will only lose ‘
one mark for this. %Stﬁ\ b o-ov
o e D2 BN arhaH'éuutﬁ Q)
om o2 O N Vg>>Vp Wit

S:oVL Vp, +‘V6< JS.V

ORE
~ Ne U\A,(Cﬂ}"»m &\a\' 3
_— | S ﬁtparuxsngMPU

0 0 IIIiI i

Disconnect the power supply.
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The normal operating voltage of both lamps is 6 V. Explain the relevance of your
values of V) and ¥3 to your observat:ons iii).
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"~ (b) (i) Youhave been prowdad with an inclined ranway, Determine th§ time Ln?kepﬁ
~ the sphere to travel a distance x of 0.800 m down the runway.
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(i) The final speed v of the sphere at the &nd of the dlstance x is’ glven by —
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{iii) Use the top pan balance to measure the mass m of the sphere. Hence find the
Iinear kinetic energy of the sphere after travelling 0.800 m down the runway.
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(iv} In the space below draw a diagram of the inclined runway. Show carefully on
your diagram the vertical height # through which the sphere moved when it
travelied a distance of 0.800 m down the mway :
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Determine the height 4. State any technigues you

value for A.
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Hence find the wtatmnal
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ntxal energy lost by the sphere as it moved down
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Kinetic energy gained by the sphere

(v} Calculate the value of — : ]
Gravitational pofential energy lost
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. Calculate the percentage difference between vour valde of this
theoretical valug which is 0.71.
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Question iB
{a) Many modern road bridges have a single pillar from which the bridge is suspended
You are to investigate a model of this arrangemant usmg the extension of a spring to  ~
measure thc force o . .

" An identical sprmg to the one usq:ilwu} the q@?{xglental ar{angemcnt must first be
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Add the 100 g mass hanger to the spring and detcmune the extension x of the spring.
"Add further 100-g masses and determine the correspuﬁdmg exiensions.

. calibrated. Measurg the uastretched length [ of the c iled 2;3% vertlcal

The forcs F extending the spring is given by:
F=mg
where m = total mass suspended from the spring and g = gravitational field strength.

Use the table below for your results. The force F has been calculated for you. You
may use the additional column fo assist in the recording of your results.

“mlkg FIN M?;é} fem| . x/mm
0.00 0.00 50 O
0.10 0.98 52- It 24
0.20 1.96 3¢-7 43
0.30 2.94 35.) 99
0.40 3.92 3. 4 13 4
0.50 4.91 2.0 170
@
(b) Using the grid on page 7 plot a graph of x against F. ®
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(c) The apparatus shown in the diagram below has already been set up for you. Move the

mass M = 100 g so that it 1 suspended from the 90.0 cm mark on the rule.

wooden dowet

bench

Adjust the height of the boss holding the wooden dowel until the metre rule is
horizontal. Explain how you ensured that the metre rule was horizontal. You may
add to the above dlagram if you wish.
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(d} Measure the helght ht of the ce:ntre of the a11 above the bench and tHe height A, of the

centre of the dowel above the bench. Hence calculate the angle 6 between the metre
rule and the thread.
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{e) Measure the stretched length s of the coiled part of the sprmg

from part (2) determine the extension e of the spring.
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Usitig the calibration graph from patt (b) determine the tens n Tinthe
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(f) When the rule is horizontal and in equihbnum, the followmg equation app 1es

. Tsin@=g (ij M+ W
. P

where

p = distance from the centre of the nail to the centre of mass of the rule, which may

be assumed to be at the 50.0 cm mark,

g = distance from the centre of the nail to thie position on the rule from which mass M

is suspended,
W = weight of the mwetre rale.

Determine p and g and use the mformatton from parts (d) aud (¢) to calculatc W
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() A student wishes to investigate how T sin € depends on the mass suspended from

the rule at the 90.0cm
- includer

mark. You are to plan this investigation. Your plan should

(1) ‘an indication of the values in the equation which are constant,

= (ii) ‘a désc:ipﬁon of how the experiment would be performed,
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. (iii)'a sketch of the graph to be plotted,

(iv) an indice@o\ln of the expected results.
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{Total 24 marks_!__
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