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Question A

(a) (i) The apparatus shown in the diagram below has been set up for you. Do not move
the fixed point or change the masses.

edge of bench

«—— clamp stand

floor

*  Adjust the position of the stands and pulleys until the string leading to the
70 g mass and the string leading to the 40 g mass are approximately at right
angles to each other.

* Place page 3 of the question paper undemeath the strings. Adjust the
position of the question paper until the knot which joins the strings together
is vertically above the point labelled O.

The string leading to the 70 g mass should lie vertically above the line QA and
the string leading to the 40 g mass should lie vertically above the line OB.

* Re-adjust the apparatus so that all these conditions are met. Ensure that the
system is in stable equilibrium and that af] strings lie in the same horizontal

plane.
* Mark 2 point C on the page that is vertically below the string that passes to
the fixed point. I
i
Remove the question paper from beneath the sirings.
1)
(if) Draw a line connecting point O to point C. Measure 6, where § = ZBOC.
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(iii) Explain how you ensured that
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(iv) Assuming that the pulleys are ﬁ'lCthIlleSS calculate the tensions T, and 75 in the
strings OA and OB respectlvely
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On the grid below draw to scale a vector diagram to determine the resultant T of these two
tensions. State the scale that you are using. Measure the angle ¢ between the tension 7, and
the resultant tension.
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(b) (1) Measure out 80 cm® of water at room temperature from the beaker and pour the

(if) Measure the fihal volume of water

water into the plastic cup. Record the temperature 6, of the water in the cup.
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Take a heaped spoonful of crushed jce and place it into the cup. Record the final

temperature 8, of the’water when all the ice has, m: etﬁ'l{'b l e v lues u,EH\ M-l&'

i _
State any precautions that you took when carrying out the experiment.
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the plastic cup; hence deduce the volum
of the melted ice.
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Final volume: .................. 8 ng ................. [}NOWX‘ ..... k ....... 1.
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Given that 1.0 cm® of water or melted ice has a mass of 1.0 g write down the
initial mass m,, of the water and the mass m; of the melted T
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(iii) The specific heat capacity of water is 4.2 T g™ K (4200 J kg7 K™"). Calculate the
loss of thermal energy of the water that was initially in the plastic cup.
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Calculate the gain in the thermal energy of the Wat%:r that was obtained from the

melted ice.
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(iv) Deduce how much energy was needed to melt the i
the specific latent heat of fusion L of ice.
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Question B

(a) Connect the resistance meter (ohmmeter) to the light dependent resistor (LDR).
Clamp the LDR so that the light detecting face is facing downwards and is about
5 cm above the lamp. The arrangement is shown in Figure 1 below.

Figure 1

LDR
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 resistance meter black card

Set up the circuit containing the lamp as shown in Figure 2 below. Before you
connect this circuit to the 6 V power supply, have your circuits checked by the
Supervisor. You will be allowed a short time to correct any faults. If you are unable
to set up the circuits, the Supervisor will set them up for you. . You will lose only two
marks for this.

Figure 2
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(b) Conncctmmg ov ‘L;tut o thc power supp y to the circuit. Adjust the height of the

LDR so that the resistance of the LDR is approximately 1 kQ. When taking readings
from the meters try not to cast a shadow over the apparatus as this will affect the
resistance reading. If the resistance reading is fluctuating estimate an average value
for the reading, Record the current J in the lamp and the resistance R of the LDR.
Use the graph opposite to determine the corresponding light thW{
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(c) (i) Disconnect the power supply and, without changing the position of the LDR
or lamp, record the resistance of the LDR. Use the graph to determine the

2&5(1’

corresponding light intensity. This may be thought of ag the b ickgroun ajflt ))

intensity Lvackground-

m\e%
(11) Calculate the light intensity Ly, at the LDR due to the)lamp ‘alone using
Liamp = L — Lpackground-

..................................................

-----------------------------------------------------------------------------

(d) Without changing the pesition of the LDR or lamp connect the 4.5 V output of the

power supply to the circuit. Record new values for I Rand L. to

------------------------------------------------------------------------------------------
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Assuming that Lysckground remains the same, calculate the new value of Ligap.
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Calculate the new value of P assuming that the output voltage of the power supply is

45V

---------------------------------------------------------------------------------------
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(¢) A student suggests that Liamp 18 directly proportional to P

(1) Write an equation to rj;esent this direct proportionality.

Al
f... _— (1), a.(33) |

n.--./.[—-.

(i) Use your two sets of data to determine two
propoEionality k
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(iit) Calculate the percentage difference between your two values of k and cocfﬂn%:)& A l _(»L,l'_‘w-*i .
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(f) You are to plan an experiment to further mvestigate the student’s suggestion. Your
plan should include:

¢ A description of the experiment to be performeg
¢ A sketch of the graph to be plotted to test thegesults.
*  An indication of how & could be determined from the graph.
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