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1 A student measures the resistance of a lamp when there are different currents in the lamp.

 She sets up the circuit shown in Fig. 1.1.

A

power supply

Fig. 1.1

 (a) On Fig. 1.1, draw the symbol for a voltmeter connected to measure the potential difference  
V across the lamp. [1]

 (b) She adjusts the variable resistor until she obtains the readings on the voltmeter scale and 
the ammeter scale shown in Fig. 1.2. 

V
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Fig. 1.2

  Read, and record in the table of Fig. 1.3, the potential difference V and the current I.

V / V I / A R / Ω brightness of 
lamp

first readings bright

second readings 0.83 0.11 dim

 [2]
Fig. 1.3
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 (c) The student adjusts the variable resistor and measures the new values of V and I. Her values 
are shown in the table of Fig. 1.3. The lamp is dimmer.

  Use the equation 

R = V
I

  to calculate the resistance R of the lamp for both settings of the variable resistor.

  Record your answers in the table to an appropriate number of significant figures.

 [1]

 (d) The student thinks that because the same lamp is used throughout the experiment, its 
resistance is constant.

  State whether the student’s results confirm this. Justify your answer by referring to the 
results.

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

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

 ............................................................................................................................................... [1]

 (e) Another student says that the resistance of a lamp filament increases when it gets hot. 

  State, giving a reason, whether the observations confirm this.

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

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

 ............................................................................................................................................... [1]
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2 A student investigates the reflection of light by a plane mirror.

• She places the mirror vertically on a sheet of paper.
• She uses a pencil to mark the position of the plane mirror with a straight line and 

labels the line XY.
• She removes the mirror and draws a normal at the centre of the line, and labels the 

normal AC.
• She labels the point where the normal crosses the mirror with the letter B.

 The sheet of paper is shown in Fig. 2.1.

A

C

E

P4

P3

X Y
B

Fig. 2.1
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 (a) A ray of light is incident on the mirror at B with an angle of incidence of 40°. 

  On Fig. 2.1, draw a line 10 cm long from B to the left of the normal and below the mirror to 
represent the incident ray. Label the other end of the line D. [2]

 (b) • The student replaces the mirror.
• She places a pin P1 close to point B on the line DB and places a second pin P2 at 

point D.
• She views the images of P1 and P2 in the mirror from the direction indicated by the 

eye E in Fig. 2.1.
• She places two pins P3 and P4 on the paper so that P3 and P4, and the images of P1 

and P2 when viewed by E, are in a straight line.

  The positions of P3 and P4 are shown in Fig. 2.1.

  (i) On Fig. 2.1, draw a line joining the positions of P3 and P4. Continue your line until it 
reaches the mirror. [1]

  (ii) Measure the angle of reflection r.

 r =  ............................ ° [1]

 (c) State one precaution that the student should take when positioning the pins to obtain an 
accurate value for r.

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

 ............................................................................................................................................... [1]
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3 A student measures the least pressure that a rectangular wooden block exerts on a table.

• He places the wooden block on a sheet of paper, with its largest surface touching 
the paper.

• He uses a pencil to draw the outline of the wooden block on the paper.

 Fig. 3.1 shows the outline of the block drawn on the paper.

wooden block

Fig. 3.1 (view from above)

 (a) Take measurements from the block to the nearest 0.1 cm and calculate the area A of its 
largest surface.

 length =  .......................................................

 width =  .......................................................

 A =  .......................................................  cm2 [2]
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 (b) The student finds the weight W of the block with a newton meter, as shown in Fig. 3.2.

N
0

1.0

newton meter

wooden block

Fig. 3.2

  Write down the weight W of the block.

 W =  ......................................................  N [1]

 (c) Use the equation

p = W
A

  to calculate the pressure p due to the weight of the block on the table.

 p =  .............................................. N / cm2 [1]
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 (d) Another student says that the actual pressure due to the weight of the block on the table is 
greater than the value calculated in (c). 

  Suggest one practical reason for this.

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

 ............................................................................................................................................... [1]
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4 A student measures the density of copper using a balancing method.

• She sets up the apparatus as shown in Fig. 4.1.

copper
cylinder r1

r2

x y mass M

90

pivot

metre
rule

0 cm
60

100 cm

Fig. 4.1

•  She places a pivot under the 60.0 cm mark of the metre rule. The position of the 
pivot is not changed during the experiment.

•  She places a 150 g mass M on the rule so that its centre is at the 90.0 cm mark of 
the rule, as shown in Fig. 4.1.

•  She places a copper cylinder on the rule and adjusts its position until the rule is just 
balanced.

 Fig. 4.2 shows the position of the cylinder at balance.

8 9 10 11
cm

copper
cylinder

Fig. 4.2 (view from above)

 The distance from the left-hand end of the metre rule to the centre of the base of the cylinder 
is r1.

 (a) Take readings from Fig. 4.2 to find r1. Record your value of r1 in the table of Fig. 4.3.

  Show your working.

 r1 =  ....................................................... [2]
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 (b) The student repeats the procedure by moving mass M and placing its centre on the 85.0, 
80.0, 75.0 and 70.0 cm marks of the metre rule. Her results are shown in the table of Fig. 4.3.

  The distance from the left-hand end of the metre rule to the centre of mass M is r2.

r1 / cm r2 / cm
distance of centre of 

the cylinder from pivot
x = (60 – r1) / cm

distance of centre of 
mass M from pivot

y = (r2 – 60) / cm
90.0

20.2 85.0 37.8 25.0
31.9 80.0 28.1 20.0
41.8 75.0 16.4 15.0
55.3 70.0 4.7 10.0

Fig. 4.3

0
0

Fig. 4.4



11

5054/42/M/J/18© UCLES 2018 [Turn over

  (i) Record, in the table of Fig. 4.3, the missing values of x and y. [1]

  (ii) On the grid in Fig. 4.4, plot a graph of y (y-axis) against x (x-axis). Start your axes from 
the origin (0,0). Draw the straight line of best fit. [4]

  (iii) Determine the gradient of your line.

   Show your working and indicate on your graph the values you choose.

 gradient of line =  ....................................................... [2]

  (iv) The mass m, in grams, of the copper cylinder is given by the equation

m = 150 × gradient.

   Use this equation to calculate m to the nearest gram.

 m =  ....................................................... g [1]

Question 4 is continued on page 12.
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 (c) The student uses a measuring cylinder to find the volume V of the copper cylinder.

• She pours 50 cm3 of water into the measuring cylinder.
• She lowers the copper cylinder gently into the measuring cylinder.

  Fig. 4.5 shows the measuring cylinder containing the copper cylinder.
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Fig. 4.5

  Use the information in Fig. 4.5 to calculate the volume V of the copper cylinder.

 V =  ................................................... cm3 [2]

 (d) Calculate the density ρ of copper using your answers to (b)(iv) and (c) and the equation

ρ = m
V

.

 ρ =  ..............................................  g / cm3 [1]

 (e) The value for the density of copper obtained in (d) differs slightly from the correct value. 

  State one practical reason for this difference.

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

 ............................................................................................................................................... [1]


