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2
1 A student investigates the motion of a toy car down a ramp.

The toy car is released from rest on the ramp at position 1, as shown in Fig. 1.1.
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Fig. 1.1 (not to scale)

(a) The toy car leaves the ramp at position 2. It travels a distance d along the floor and comes to
rest at position 3. Distance d is between 1 and 2 metres.

(i) Suggest a method for measuring d.

(ii) Describe how the student ensures that the toy car is released from the same point on the
ramp each time.

(iii) On Fig. 1.1, mark the height h through which the toy car falls from position 1 to position 2.
(1]

(b) The student releases the toy car from the same point on the ramp five times and measures d
each time. The student obtains the following values of d in centimetres.

180 179 171 172 174

(i) Calculate d,, the average value for d.

Give your answer to a suitable number of significant figures.
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(c) By adjusting the angle of the ramp, the student repeats the experiment for different values
of the height h.

The results obtained for h and d,, are recorded in Fig. 1.2.

h/cm d,,/cm
22 124
20 109
18 94
16 84
14 70
12 55
10 44
Fig. 1.2

(i) On Fig. 1.3, plot the graph of d_,/cm on the y-axis against h/cm on the x-axis.
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Draw the line of best fit.

Fig. 1.3

5054/42/M/J/11

[4]

[Turn over



4

(i) Describe the relationship between d,, and h.
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5
A student investigates the effect of a converging lens on light from the Sun.

The student uses a converging lens to produce a clear image of the Sun on a piece of white card,
as shown in Fig. 2.1.

light from converging lens white
a point on card
the Sun
image of
the point on
the Sun

Fig. 2.1 (not to scale)
The student measures the perpendicular distance from the centre of the lens to the white card.
(@) (i) On Fig. 2.1, mark this distance and label it s. [1]

(ii) State the name given to this distance.

(b) Describe in detail the experimental techniques used to obtain an accurate value for this
distance.
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3 Three resistors A, B and C are connected in a circuit with a cell, as shown in Fig. 3.1.

| —
B
e B
C

Fig. 3.1

(a) State the arrangement of resistors B and C in the circuit.

............................................................................................................................................... (1]
(b) On Fig. 3.1, draw
(i) the symbol for a voltmeter to measure the voltage provided by the cell, [1]
(ii) an Xto indicate the position of an ammeter to measure the current in resistor A. [1]
(c¢) The voltmeter is shown in Fig. 3.2.
4
-
+O
O
-
-
Fig. 3.2
(i) State the voltmeter reading V on Fig. 3.2.
V e [1]
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(i) Resistors A, B and C have resistances R,, Ag and R, where R, = Ry = R, =10Q.

Use your answer for V in (¢)(i) and the relationship below to find the value of the
current I in resistor A.

R~ R,
\_/_RA L _c’B
RC+RB

(d) Four students try to build the circuit of Fig. 3.1 with three 10Q resistors and a cell.
Their circuit diagrams are shown in Fig. 3.3.

II — e B I:
B —— e —
S

circuit 1 circuit 2

—
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I
| [
circuit 3 circuit 4
Fig. 3.3

State and explain which circuit is not the same as the circuit in Fig. 3.1.
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4 The effect of surface colour on the cooling of an object is investigated.
Fig. 4.1 shows two sets of apparatus used in this investigation.

thermometer thermometer

test-tube A \\ [ _—test-tube B

dull black — shiny silver
outer surface i outer surface
hot water — \_ -, 1}7\ hot water
Fig. 4.1

Test-tube A has a dull black outer surface and test-tube B has a shiny silver outer surface.
The test-tubes containing hot water are allowed to cool.
Readings are taken for 20 minutes to allow cooling curves to be plotted.

(a) State two factors that must be the same for the two sets of apparatus so that the cooling
curves may be compared.

(b) On Fig. 4.2, write the headings in the table that is to be used to record the results for
test-tube A.

Fig. 4.2 [2]

(c) On Fig. 4.3, sketch and label the shape of the cooling curves for test-tube A and for test-tube B.

A

Fig. 4.3 [2]
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