
*
4
5
8
4
9
9
0
7
1
8
*

This document consists of 17 printed pages and 3 blank pages.

DC (NF/SW) 157173/3
© UCLES 2018 [Turn over

Cambridge International Examinations
Cambridge International General Certificate of Secondary Education

PHYSICAL SCIENCE 0652/41
Paper 4 (Extended) October/November 2018
 1 hour 15 minutes
Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams, graphs, tables or rough working.
Do not use staples, paper clips, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Answer all questions.

A copy of the Periodic Table is printed on page 20.
Electronic calculators may be used.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.



2

0652/41/O/N/18© UCLES 2018

1 (a) State what is meant by the moment of a force.

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

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

 .............................................................................................................................................. [2]

 (b) Fig. 1.1 shows a uniform metre ruler of negligible weight.

  The ruler can rotate about a pivot at the 95.0 cm mark.

0 cm 100 cm

spring

stand

clamp

metre ruler

weight W

pivot

Fig. 1.1

  The spring is attached to the ruler at the 5.0 cm mark.

  When a weight W of 3.6 N is attached to the ruler at the 75.0 cm mark, the ruler is horizontal.

  (i) On Fig. 1.1, draw an arrow to show the position and direction of the force applied to the 
ruler by the spring. [1]

  (ii) Calculate the moment produced by W about the pivot.

   Show your working and give the unit.

 moment =  .................................  unit ................. [3]
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  (iii) Use your answer to (ii) to calculate the force applied to the ruler by the spring.

 force =  ...................................................... N  [2]

  (iv) Describe what is observed when the weight W is moved along the ruler towards the 
spring.

   Give a reason for your answer.

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

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

 ...................................................................................................................................... [2]

[Total: 10]
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2 Iron is a metal.

 (a) Describe the bonding in iron.

  You may draw a labelled diagram to help your answer.

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

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

 .............................................................................................................................................. [3]

 (b) Iron rusts to form iron(III) oxide.

  (i) Write a balanced symbol equation for this reaction.

 ...................................................................................................................................... [2]

  (ii) Iron is galvanised to prevent rusting.

   Name the metal used to galvanise iron and explain how this metal helps prevent rusting.

metal  .................................................................................................................................

explanation  ........................................................................................................................

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

 ...........................................................................................................................................
[3]

  (iii) Suggest why sodium would not be a suitable metal to use to prevent iron from rusting.

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

 ...................................................................................................................................... [1]
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 (c) Table 2.1 shows the colour and typical use of two compounds, A and B.

Table 2.1

compound A compound B

colour of compound white solid green solid

typical use preservative catalyst

  State which compound, A or B, is most likely to contain iron.

  Explain your answer.

compound  .................................................................................................................................

explanation  ...............................................................................................................................

 ...................................................................................................................................................
[2]

 (d) Explain why aluminium resists corrosion.

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

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

 .............................................................................................................................................. [2]

 (e) An alloy of iron is stronger and less malleable than iron metal.

  Explain, in terms of atoms, how the structure of an alloy makes it less malleable than 
iron metal.

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

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

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

 .............................................................................................................................................. [3]

[Total: 16]
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3 A student calibrates an unmarked liquid-in-glass thermometer.

 He places the thermometer bulb in ice at 0 °C and marks the position of the end of the liquid 
thread.

 He then places the thermometer bulb in steam at 100 °C and marks the position of the end of the 
liquid thread.

 (a) Explain why the student places the thermometer bulb in melting ice and in steam.

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

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

 (b) Fig. 3.1 shows the thermometer next to a ruler.

  Line A is the mark made when the thermometer bulb is in the ice.

  Line B is the mark made when the thermometer bulb is in the steam.

0 1

A
liquid threadbulb

B

2 3 4 5 6 7 8 9 cm

Fig. 3.1

  Calculate the temperature when the liquid thread is at the position shown in Fig. 3.1.

 temperature =  ....................................................  °C  [3]
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 (c) Fig. 3.2 shows a different thermometer with a scale marked on it.

–10 100 20 30 40 50 60 70 80 90
100
110
120
130
140
150

200
210
220
230
240
250

°C

160
170
180
190

Fig. 3.2

  (i) State the range of this thermometer.

 range =  ....................................................  °C  [1]

  (ii) Describe one change in the design of a liquid-in-glass thermometer that would increase 
its sensitivity.

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

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

[Total: 6]
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4 (a) Use words from the box to complete the sentences about making a water-soluble salt.

acidic          alkaline          cooled          condensed          heated

insoluble           larger          neutral          smaller          soluble

  You may use each word once, more than once or not at all.

  Acid in a conical flask is reacted with a base that is .................................. .

  The reaction is complete when the solution is .................................. .

  The solution is then .................................. to evaporate some of the water.

  Slower evaporation forms .................................. crystals than faster evaporation.
[4]

 (b) State the meaning of the term acid, using ideas of proton transfer.

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

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

 (c) Table 4.1 shows the solubility in water of some salts and other compounds.

Table 4.1

salts and other compounds solubility

most salts of sodium soluble

most carbonates insoluble

most sulfates soluble

  A student wants to make magnesium carbonate using magnesium sulfate and 
sodium carbonate.

  Use information from Table 4.1 to suggest why the student cannot use the process described 
in (a) to make magnesium carbonate.

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

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

[Total: 6]
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5 Fig. 5.1 is a ray diagram showing how an image is formed by a converging lens.

converging lens
object

Fig. 5.1

 (a) (i) On Fig. 5.1, mark the principal focus of the lens and label it F. [1]

  (ii) On Fig. 5.1, draw the image of the object formed by the lens and label it I. [2]

  (iii) State how Fig. 5.1 shows that the image is real.

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

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

 (b) The object is moved closer to the lens and a virtual image is formed.

  (i) Describe, in terms of rays, how a virtual image is seen by an observer.

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

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

  (ii) State one use of the converging lens when it produces a virtual image in this way.

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

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

[Total: 6]
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6 Ethane combusts in excess oxygen. The reaction is shown by the following equation.

2C2H6 + 7O2  4CO2 + 6H2O

 (a) Calculate the volume at room temperature and pressure of the carbon dioxide produced by 
the complete combustion of 2.0 kg of ethane.

  Show your working in the box.

  [Ar: C, 12; H, 1; O, 16]

  [At room temperature and pressure 1 mole of any gas has a volume of 24 dm3.]

 volume of carbon dioxide gas =  ..................................................  dm3  [4]

 (b) (i) Suggest the products formed when ethane combusts in a limited supply of oxygen.

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

 ...................................................................................................................................... [2]

  (ii) State one adverse effect of the combustion of ethane on the environment.

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

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

[Total: 7]
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7 Fig. 7.1 shows a circuit diagram.

 The battery of cells has an e.m.f. of 6.0 V.

A
R1

R2
S

Fig. 7.1

 (a) Resistor R1 has a resistance of 5.0 Ω.

  Calculate the current through the ammeter when switch S is open.

  Show your working.

 current =  ......................................................  A  [2]

 (b) When switch S is closed, the current through the ammeter is 3.0 A.

  Calculate the resistance of resistor R2.

  Show your working.

 resistance =  ...................................................... Ω  [2]

 (c) Calculate the power output from the battery when switch S is closed.

  Show your working.

 power =  .....................................................  W  [2]

[Total: 6]
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8 Ethanol is produced in the following reaction.

C2H4 + H2O  C2H5OH

 A small amount of phosphoric acid is also added to the reaction mixture.

 (a) Suggest why phosphoric acid is added. Give a reason for your answer.

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

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

 .............................................................................................................................................. [2]

 (b) Ethanol reacts with sodium to form the compound sodium ethoxide.

  The formula of an ethoxide ion is CH3CH2O −.

  Use this information and your knowledge of the Periodic Table to deduce the formula of 
sodium ethoxide.

 formula of sodium ethoxide  .......................................................... [1]

 (c) C2H4 also reacts with bromine. During the reaction the bromine is decolourised.

  (i) Name this type of reaction.

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

  (ii) Name the homologous series that includes C2H4.

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

[Total: 5]
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9 Fig. 9.1 shows the structure of a simple transformer.

output to
external
circuit

1 .......................................

2 .......................................

Fig. 9.1

 (a) (i) On Fig. 9.1, complete labels 1 and 2. [2]

  (ii) State the evidence from Fig. 9.1 that shows the output voltage is smaller than the supply 
voltage.

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

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

 (b) Explain how an a.c. power supply produces a power output from the transformer.

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

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

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

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

 .............................................................................................................................................. [4]

 (c) Suggest one use of this type of transformer.

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

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

[Total: 8]
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10 Plants use the process of photosynthesis to produce glucose.

 (a) Complete the word equation for the reaction by writing in the boxes.

     +      glucose  +   [2]

 (b) State the source of energy for this reaction.

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

[Total: 3]

11 A student places a radiation detector 1 mm from a radioactive source. The detector is connected 
to a counter.

 She zeroes the counter and then records the count after 5 minutes. She repeats the experiment 
three more times.

 Her results are shown in Table 11.1.

Table 11.1

experiment 
number

count after 
5 minutes

1 2489

2 2470

3 2501

4 2481

 She observes that the counts are different each time.

 (a) State the nature of radioactive decay that causes variation in the count.

 ...............................................................................................................................................[1]
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 (b) The student removes the radioactive source and repeats the experiment with no source 
present another four times.

  Her results are shown in Table 11.2.

Table 11.2

experiment 
number

count after 5 
minutes

5 14

6 10

7 12

8 9

  State why radiation is still detected when the radioactive source is removed.

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

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

 (c) She places the radioactive source at a point 10 cm away from the detector and repeats the 
experiment another four times.

  Her results are shown in Table 11.3.

Table 11.3

experiment 
number

count after 5 
minutes

9 15

10 11

11 10

12 14

  Use the information from the experiments to identify the type of radiation emitted by the 
radioactive source. Give a reason for your answer.

type of radiation  ........................................................................................................................

reason  .......................................................................................................................................
[2]

[Total: 4]
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12 Complete Table 12.1 to identify each oxide as acidic, basic, neutral or amphoteric.

Table 12.1

oxide acidic, basic, neutral or amphoteric

aluminium oxide

carbon monoxide

iron oxide

sulfur dioxide

[3]

[Total: 3]
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