> T O€ 9O P € L 80

Cambridge International Examinations
Cambridge Ordinary Level

Cambridge
O Level

CANDIDATE
NAME

CENTRE CANDIDATE
NUMBER NUMBER

COMBINED SCIENCE

5129/21

Paper 2 October/November 2016
2 hours 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 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 24.
Electronic calculators may be used.

You may lose marks if you do not show your working or if you do not use appropriate units.

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.

This document consists of 23 printed pages and 1 blank page.

CAMBRIDGE

International Examinations

DC (NF/FD) 120082/2
© UCLES 2016

[Turn over



2

1  Atoy helicopter of mass 0.043kg is shown in Fig. 1.1.

rotor blades lift

weight

Fig. 1.1
The helicopter hovers in a stationary position above the ground.
The weight of the helicopter is opposed by the lift produced by the rotor blades.
(@) The gravitational field strength gis 10N/kg.

(i) Calculate the weight of the helicopter.

(ii) The helicopter moves through a vertical distance of 0.50m.

Calculate the useful work done in moving the helicopter to this new height.

(o] 4 Qe (o] [= T SR J [1]

(b) Inorder to raise the helicopter through a vertical distance of 0.50 m, the motor in the helicopter
supplies more energy than the useful work done in moving the helicopter.

Suggest what happens to this extra energy.
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2 A section through a leaf is shown in Fig. 2.1.

Fig. 2.1

A e
B e
e
D e
(4]
(ii) State the function of structure D.
...................................................................................................................................... (1]
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4
(b) The stomata of a leaf allow gases to pass in and out of a leaf.
In a leaf, the processes of photosynthesis, respiration and transpiration take place.

Use the names of gases to complete Table 2.1 to show the net movement of the different
gases into and out of a leaf in dark conditions and in light conditions.

Table 2.1
net movement of gases in net movement of gases in bright
dark conditions light conditions
gases into leaf gases out of leaf gases into leaf gases out of leaf

(5]

(c) State the functions of xylem and of phloem.
b4 (=0 0 PP PPPPP PP
(9101 o =T 1 o PSP PPPPPPRTPPPRN
(3]
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3  Sulfur dioxide reacts with oxygen to produce sulfur trioxide.
The equation for the reaction is shown.
280, + O, —— 280,
The relative molecular mass of sulfur dioxide is 64.
(@) (i) Calculate the relative molecular mass of sulfur trioxide.

[A:0O, 16; S, 32]

...................................................................................................................................... (1]
(ii) Complete the following sentences.
128 g of sulfur dioxide react with ............. g of oxygen and produce ............ g
of sulfur trioxide.
3.2 of sulfur dioxide produce ................. g of sulfur trioxide.
(3]
(b) Sulfur trioxide reacts with water to produce sulfuric acid.
Construct an equation for this reaction.
.............................................................................................................................................. [1]
(c) Name one substance that reacts with sulfuric acid to produce copper(Il) sulfate.
.............................................................................................................................................. [1]
(d) Sulfur dioxide is an atmospheric pollutant.
Explain why the combustion of fossil fuels leads to the formation of sulfur dioxide.
.............................................................................................................................................. (1]
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4 A vernier caliper is used to measure the diameter of a ball.

0 1 2 %
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vernier
scale

ball

Fig. 4.1

(a) State the reading shown on the vernier scale in Fig. 4.1.

reading = e cm [1]

(b) The ball moves down a slope and passes through points X and Y, as shown in Fig. 4.2.

e O

Fig. 4.2
Describe how the time taken for the ball to move from X to Y is measured.
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(@) Name two substances that are produced by the liver.

USSP
2 ettt eeeteeeeeeeteeeseeesteeeeeesteeeteeeseeeteesseeenseesseeenteeintteteeaneeaneeaneeeaseeaneeeneeaneeeaneeenteeaneeenne
(2]
(b) Name two substances that are broken down in the liver.
2 PSPPSRI
et oo eeeeehaeeeeeeeeeeeesaaeeeeeeeeeeeetssaaaeteetetttttnn e e aeeeeteeha e e aaaeteerean s
(2]
The following is a list of gases.
argon ammonia carbon dioxide carbon monoxide
helium hydrogen nitrogen oxygen
Use the list to complete the following sentences.
Each gas may be used once, more than once or not at all.
- ) P is produced by the incomplete combustion of
methane. [1]
(D) e is the most abundant gas in the air. [1]
(C) e reacts with water to produce a solution with pH 9.
(1]
() e is not present in polluted air. [1]
(B) oo provides an inert atmosphere in lamps. [1]
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7 The solar panel shown in Fig. 7.1 is fixed to the roof of a house.

roof of

(

/ é ///\jﬁ./_&—*J/K house
e

B \ hot water
water flow storage tank

solar panel

water pipe

Fig. 7.1
A long pipe is looped many times through the panel.
Water is pumped through this pipe.
(a) Solar energy is incident on the panel.

State how the water flowing away from the panel at A is different from the water returning to
the panel at B.

.............................................................................................................................................. [1]
(b) The water pipe in the panel is made from copper.
(i) Explain why the pipe is made from copper.
...................................................................................................................................... [1]
(ii) Explain why the panel and the pipe are coloured black.
...................................................................................................................................... [1]
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9
(c¢) The pipe carrying hot water from the panel enters the storage tank towards the middle.

Explain why the pipe enters the tank towards the middle rather than at the top.

8 Light rays C and D are incident on a converging lens, as shown in Fig. 8.1.

ray C

ray D

Fig. 8.1

On Fig. 8.1, use a ruler to draw lines to show the paths of rays C and D through the lens. Continue
the lines to show how both rays emerge from the lens. [2]
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9 The daily energy requirements of different people are shown in Fig. 9.1.
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Fig. 9.1

(@) (i) State the occupation of the person who has the highest daily energy requirement.
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11
(b) A male office worker has an intake of 15000kJ per day.

Use information in Fig. 9.1 to explain why he is likely to become overweight.

.............................................................................................................................................. [2]
(c¢) Use information in Fig. 9.1 to suggest two factors that affect the daily energy requirement of a

person.

8 PSP PPPP PP

2 e et eee e eeeeeeeeeeeeeaeseeeeeeeeeeeeaassteeteeeeeeeaaanstt——eeeeeeeaaaa————eeteeeeeaaaanteeeeeeeeeaaaannrarreaaaean
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10 Table 10.1 shows the structure of the atoms of some elements, Rto V.

12

The letters are not the chemical symbols of the elements.

Table 10.1
element nucleon proton number of electronic
number number neutrons structure
R 15 7
S 20 10 10 2.8
T 24 12 12 2.8,2
u 87 20 2,8,7
v 18 22 2,88

(@) Complete Table 10.1.

(b) State which two elements are in the same group of the Periodic Table.

© UCLES 2016
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11 A part of the electromagnetic spectrum is shown in Fig. 11.1. The names of two regions are shown.

Infra-red
Ultraviolet

700 600 500 400
wavelength/10~°m

Fig. 11.1

(@) (i) Name the region of the electromagnetic spectrum between infra-red and ultraviolet.

...................................................................................................................................... 1]
(ii) State the speed of the electromagnetic waves in a vacuum.
...................................................................................................................................... [1]
(b) Name the property of a wave that increases from infra-red to ultraviolet.
.............................................................................................................................................. [1]
(c) An electromagnetic wave is described as a transverse wave.
Name a wave, other than an electromagnetic wave, that is transverse.
.............................................................................................................................................. [1]
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12 Choose words or phrases from the list to complete the sentences.

Each word or phrase may be used once, more than once or not at all.

glands kidney lung plasma
red blood cells target
Hormones are chemicals produced BY ...........ooooiiiiiieiiiiiiiniiiiieeeee e .
Hormones are carried round the body in ..o .
A hormone alters the activity within @ ...........ccoooii e organ.
(3]
13 Methane is the main constituent of natural gas and is a fuel.
The combustion of methane is exothermic.
(@) (i) Explain the meaning of the word exothermic.
...................................................................................................................................... [1]
(ii) State the names of the products when methane burns in excess oxygen.
............................................. AN e, [2]
(b) Methane is the simplest member of the homologous series called the alkanes.
Describe the general characteristics of a homologous series.
.............................................................................................................................................. [2]
(c) Draw the structure of methane.
(1]
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14 A stiff wire is moved vertically between the poles of a magnet, as shown in Fig. 14.1.

(V)
N\

movement of wire

Fig. 14.1

(@) Describe what is observed on the voltmeter as the wire moves and then stops between the
poles.

.............................................................................................................................................. [2]
(b) State one factor affecting the magnitude of the induced e.m.f.
.............................................................................................................................................. 1]
(c¢) The resistance of the wire is 9Q.
The induced e.m.f.is 0.3mV.
Calculate the current in the wire. State the unit.
CUITENt = oo unit ........... [3]
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15 A food web is shown in Fig. 15.1.

snail

16

S

grasshopper

grass

Fig. 15.1

(@) Name the type of energy used by the producers in this food web.

(b) Identify, from Fig. 15.1,

the name of the producer,

the number of herbivore species,

the number of carnivore species.

© UCLES 2016
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16 The reactions of four metallic elements W, X, Y and Z with hydrochloric acid and water are
described below.

The letters are not the chemical symbols of the elements.

X reacts with dilute hydrochloric acid and steam.
Y reacts violently with cold water.
W does not react with hydrochloric acid.

Z reacts with hydrochloric acid but not with steam.

(@) Deduce the order of reactivity of the metals.

Use the letters to complete Table 16.1.

Table 16.1
most reactive P |east reactive
metal
(2]
(b) The oxide of W is reduced by heating in a stream of hydrogen gas.
(i) Explain the meaning of the word reduced.
...................................................................................................................................... 1]
(ii) Interms of reactivity, explain why the oxide of W is reduced by hydrogen.
...................................................................................................................................... 1]
(c) State one physical property that all metals have in common.
.............................................................................................................................................. [1]
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17 The wiring in a mains plug that is connected to an appliance is shown in Fig. 17.1.

(b) A mains plug attached to an appliance with double insulation does not need an earth wire.

Explain what is meant by double insulation.

(c) A student is asked to wire a plug for an appliance that uses 5A.

He is given the following fuses to choose to use in the plug:

1A 3A 5A 7A 13A

State which fuse he should use and explain your choice.

© UCLES 2016 5129/21/0/N/16
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18 The female reproductive system is shown in Fig. 18.1.

Fig. 18.1
State the letter of the part where
a zygote may be formed,  ...............
fertilisation takes place,  ...............

the fetus develops. ...
(3]
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19 Selenium is in Group VI of the Periodic Table.
Selenium reacts with hydrogen to form hydrogen selenide, H,Se.

(@) Complete Fig. 19.1 to show the arrangement of the outer-shell electrons in a molecule of
hydrogen selenide.

N4

Fig. 19.1 [2]
(b) Hydrogen selenide dissolves in water producing an acidic solution.

(i) State the name of the ion which causes this solution to be acidic.

(ii) When this solution is tested with Universal Indicator, it changes to an orange colour.

Suggest the pH value of this SOIUtION. .........cooiiiii e [1]

© UCLES 2016 5129/21/0/N/16
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20 A container designed to store radioactive sources is shown in Fig. 20.1.

cylinder
with lid

radioactive
source

Fig. 20.1

In the container are three hollow cylinders, each of which can be covered with a lid.
When they are not in use, each radioactive source is placed inside a cylinder.

(a) Suggest a suitable material for making cylinders and their lids for the storage of a gamma ray
source and explain why this material is suitable.

[ T2 1 (=Y =1 T

(=30 F=T g =V (o] o H PP P PSP PPPPP
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(b) The activity of one of the sources stored in the box is measured once each year for twenty
years.

The results are shown on the graph in Fig. 20.2

120000
activity 100000 ]
counts/s \
80000
\\
\\
60000 N
40000 1
20000 ~
0
0 5 10 15 20 25
time/years
Fig. 20.2
Use Fig. 20.2 to
(i) determine the activity of the source at time 12 years,
activity = ..o, counts/second [1]
(ii) calculate the half-life of the source.
half-life = ..., years [1]

© UCLES 2016 5129/21/0/N/16
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