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2
1 A studentis determining the weight of a metre rule using a balancing method.

The apparatus is shown in Fig. 1.1.

P « y Q metre rule
— = 1
5.0 ¢m mark pivotﬂ 45.0cm mark

bench

Fig. 1.1 (not to scale)
(@ e+ The student places the load P on the metre rule at the 5.0cm mark.
e She places the metre rule on the pivot at the 45.0cm mark.

«  She places load Q on the rule and adjusts its position so that the metre rule is as near as
possible to being balanced.

* She measures the distance x between the centre of load P and the pivot and the
distance y from the centre of load Q to the pivot.

e She repeats the procedure, placing the load P at the 10.0cm mark, at the 15.0cm mark,
at the 20.0cm mark and at the 25.0cm mark. The readings are shown in Table 1.1.

Table 1.1
x/ y/ Al B/
40.0 42.5
35.0 36.0
30.0 30.0
25.0 24.0
20.0 17.5

(i) - For each value of x, calculate A = Px, where P = 1.00N. Record the values in the
table. P is the weight of load P.

»  For each value of y, calculate B = Qy, where Q = 0.80N. Record the values in the
table. Q is the weight of load Q.

[1]

(i) Complete the column headings in the table. [1]
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(b) Plot a graph of A/Ncm (y-axis) against B/Ncm (x-axis). Start both axes at the origin (0,0).

[4]

(c) Using the graph, determine the vertical intercept Y (the value of A when B = ONcm). Show
clearly on the graph how you obtained this value.

(d) Calculate the weight W of the metre rule using the equation W = ; , Where z =5.0cm.

(e) Suggest one practical reason why it is difficult to obtain exact results with this experiment.
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(f) The student uses an accurate electronic balance to obtain a second value for the weight of
the metre rule.

weight obtained on the balance = .........ccococvvvunn...: L2AN o,

State and explain whether the two values for the weight agree within the limits of experimental
accuracy.

LY 2 L (] 11T o | TP

[Total: 10]
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2 Astudent is heating water in a beaker using an electrical heater.

(@) He measures the potential difference V across the heater and the current I in the heater.

34 2 6

04 06

Fig. 2.1

Write down the readings shown on the meters in Fig. 2.1.

Ve
Lo s
[3]

(b) He measures the temperature of the water before heating.

10 0 10 20 30 40 50 60 70 8 90 100 110 °c>
Fig. 2.2

Write down the temperature reading 6 shown in Fig. 2.2.

D S e [1]

(c) On Fig. 2.3, draw a line and an eye to show clearly the line of sight required to read the
volume of water in the measuring cylinder.

cm?
25

water — d

[1]
Fig. 2.3

[Total: 5]
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3 Astudent is investigating the resistance of a lamp filament.

The circuit is shown in Fig. 3.1.

power

supply
2.5V

6

EEEEEE— (e,

resistance
wire

6%

(@) The student places a sliding contact C on the resistance wire at a distance d = 0.200m from
point A. He measures the current I in the circuit and the p.d. V across the lamp L.

He repeats the procedure using values for d of 0.400m, 0.600m and 0.800m. The readings

are shown in Table 3.1.

(i) Calculate the resistance R of the lamp filament for each set of readings. Use the equation

RV

(i) Complete the column headings in the table.

Fig. 3.1

B

Table 3.1
al vi \ RI emp flament
0.200 1.6 1.00 very bright
0.400 1.3 0.86 bright
0.600 1.0 0.74 dim
0.800 0.8 0.66 does not glow
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(b) The student notices that the lamp does not glow when he takes the final set of readings. He
thinks that the filament has broken.

State whether the student is correct and give a reason for your answer.
£ 2= =1 1.1 1= 0| PSS

= 1T N

(c) A student suggests that the resistance R of the lamp filament should be constant.

Suggest, referring to the observations, a reason why the resistance R may not be constant in
this experiment.

(d) (i) Name an electrical component that could be used, instead of the resistance wire AB and
sliding contact, to vary the current I.

(i) Draw a diagram of the circuit including this component instead of the resistance wire and
sliding contact.

[2]

[Total: 9]
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4 A student is investigating the effect of insulation on the rate of cooling of hot water in a 250cm?
container.

The student can choose from the following apparatus:

thermometer

250cm? glass beaker

250 cm? plastic beaker

250cm? copper can

250 cm?® measuring cylinder

three different insulating materials
clamp, boss and stand
stopwatch.

Plan an experiment to investigate the effectiveness of the three insulating materials.
You should

«  explain briefly how you would carry out the investigation,

e  state the key variables that you would control,

e draw a table, or tables, with column headings, to show how you would display your readings.
You are not required to enter any readings in the table,

» explain how you would use your readings to reach a conclusion.

A diagram is not required but you may draw a diagram if it helps your explanation.
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5 A student determines the focal length of a lens.

The apparatus is shown in Fig. 5.1.

illuminated
object u | v screen

|_ g/ lens

Fig. 5.1

(@) The student places the lens at a distance u from the illuminated object. He moves the screen
until a sharply focused image of the object is seen on the screen.

On Fig. 5.1,

* measure the distance u from the illuminated object to the centre of the lens,

(b) Fig. 5.1 is drawn 1/10%" actual size.

(i) + Calculate the actual distance U from the illuminated object to the centre of the lens.

Vs mm
[1]
(if) Calculate a value f; for the focal length of the lens using the equation f, = L.
(U+V)
B = mm
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(c) A second student repeats the experiment three times using a different lens. His values for the
focal length of his lens are shown in Table 5.1.

Table 5.1

1 2 3
focal length/mm 132 141 135

Calculate the average value f, for the focal length of this student’s lens.

(d) A third student, using the same method, finds that the focal length f of her lens is 200 mm.
She reads in a book that when u = 2f, the distances u and v, as shown in Fig. 5.1, are equal.

. Calculate 2f for this student’s lens.

The student sets up the apparatus as shown in Fig. 5.2. She adjusts both x and y to be

400 mm.
illuminated
object ' X e y _ 1 _screen
l 1
Fig. 5.2

She observes that the image is blurred. The student slowly increases the distance y, and
obtains a sharply focused image when y = 406 mm.

Discuss whether the student’s results confirm the statement in the book.
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(e) Suggest two precautions that you would take in this investigation in order to obtain reliable
results.

[Total: 9]
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