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Question ZA

(8) (i) Setup the circuit as shown in the diagram below. Note that the lead C is to be
connected to the lamps A and B in turn.- : -

Refore you connect the battery to the cirenit have your-circuit checked by the
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Supervisor. You will be allowed a short time to correct any faulis. If you are
unable to sét up the ¢ircuit, the Supervisor will set it up for you You will only
lose two marks for this. . T
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(ii) Connect the battery. Then conﬁect lead C to lamp A. Measure the current l}\ in

the circuit and the potential difference ¥, across the lamp. =
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(iii) Comnect lead C to lamp B. Meastire the current Ji; in the circuit and the potential

VB = ._...l_..E.f..z./?......\.,..:... .

(iv) Leaving lead C connected to lamp B, connect the spare lead between points’ X

and Y so that the lamps are in parallel. Measure the current It in the circuit and
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the potential difference Vyacross the lamps. I3 < CI& + IB) mewwe;
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(v) Comment on the relationship between
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1. IA, IB and I‘f
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Discuss, from the evidence of your results, whether the battery has a significant
mtemal res1stauce
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(b) (i) You have been provided with an inclined runway. Determine the time ¢ taken for

the Spheretotravel a distance x of 0.800m down the Wa; > 3 “_
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by gsinf, where

g = acceleration of freefall and
@ = the angle between the runway and the bench.

(iii) The theoretical acceleration of an object that is sliding down a runway is given
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your diagram.
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acgurate value for sinf.
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(1v) Calculate the value of .
_ gsin 9
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In the space below draw a diagram of the inclined runway. Show 8 carefully on
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Take such measurements as are necessary to determine sinf. Show these
measurements on- your diagram. State any techniques you used-jo obtaln an
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Question 2B

measure the force.

(a) Many modern road bridges have a single pillar from which the bndge 1s suspended.
You are to investigate a model of this arrangement using the extension of a spring to
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A - wooden dowel .
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- ~ spring

. Paper clip

The apparatus shown in the diagram below has already been set up for you. _

. add to the above diagram if you wish,
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._Move the mass m = 100 g so that it is suspended from the 90.0 cm mark on the rule.

Adjust the he1ght of the boss holdmg the Wwooden dowel wntil the metre rulc is
- horizontal. Explain how you ensured that the metre rule was horizontal. You may
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)] Measure the height %, of the cenire of the nail above the berich and the height £, of
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(¢) You have been provided with a spring which is identical to.the one in the experimental b’-Hﬁr

ar—;-angér‘rfent. Me?sgre fh'e unstretched length / of the coiled pilriof this M%" H\Q ,\ﬂl}nmor
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metre rule. Hence determine the extensmne of the sprmg : l- t“o me:\as"
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Ca]culate the ténsion 7 in the spring given that 7= ke, where Ic the sprmg constant
- -1
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(d) When the rule is horizontal and in equilibrium, the following egnation applics
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Tsing="54 , " where :
p - N

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,
gq = distance from the centre of the nail to the posmon on the rule from which the mass
. m is suspended, .
W = the weight of the metre rule.

Determine p and g and use the information from paft's (b) and (6) to calculate 7.
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- (&) Suspend the mass m = 100 g from the 70.0 cm mark on the rule and adjust the height
of the boss holding the wooden dowel until the rule is horizontal. Repeat paris (b),
 (c) and (d) to dhtain a second value of 7. T\ZO > ACHRST Ak
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(f) Explain which of your values of ¥ you consider to be the more accurate. -
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(g) Using the equation 7sinf=
7

789 . W a student wishes to investigate how

T sin @ depends on the distance of the 100 g mass from the nail. You are to plan this

investigation. Your plan should include:
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(i) an indication of the values in the equation which are constanit,

(ii) a description of how the experiment would be performed,

(ii1) a sketch of the graph to be pIotted

(iv) an indication of the expected r&cults
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