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1 (a) The boxes in Fig. 1.1 contain the names of cells, diagrams of these cells, and their functions.

Draw straight lines to connect each named cell with its correct diagram and function.
One is done for you.

diagram (not to scale) name of cell function
palisade cell carries out
photosynthesis
red blood defends against
cell disease
root hair cell male gamete
sperm cell transports oxygen
white blood
water uptake
cell
(4]
Fig. 1.1
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(b) One of the cells is shown in Fig. 1.2.

Fig. 1.2

The actual diameter of the cell is 0.0070 mm.

Calculate the magnification shown by the diagram.

magnification = ........ccccciiiii e

(c) The list shows some substances that are found in living organisms.
amino acids bile carbon dioxide enamel

glycogen platelets starch

Draw a circle around three substances which are transported by the blood plasma.

(d) (i) Describe the importance of chemical digestion in the body.

GradeMax

(2]
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2 (a) Astudent makes a salt using the apparatus shown in Fig. 2.1.

process A process B
powdered metal
carbonate ——___ \\V/
— D — )
dilute o < & }
sulfuric \ (
acid L ~_

gentle heat

Fig. 2.1
(i) Name process A and process B.
PIOCESS A e

PIOCESS B ..ot e e e e e e e e e e e e e e e e

(ii) The student uses 1g of the powdered metal carbonate.

Describe the effect of using a single 1g piece of the metal carbonate on the rate of this
reaction.

(iii) Describe the effect of using the same volume of a more concentrated sulfuric acid on the
rate of this reaction.

(iv) When the metal carbonate is mixed with dilute sulfuric acid, the temperature increases.

State the name given to chemical reactions that cause the temperature to increase.

© UCLES 2018 0653/32/0O/N/18
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(b) The student mixes copper carbonate with dilute sulfuric acid. Copper(ll) sulfate and a

colourless gas and a colourless liquid are formed.

(i) Complete the word equation for this reaction.

copper
carbonate

(ii) Describe a test for aqueous copper(Il) ions.

State the observations that show copper(Il) ions are present.

(iii) Copper is a transition metal. It forms coloured compounds.

Describe one other property of a transition metal.

© UCLES 2018 0653/32/0O/N/18
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3 Fig. 3.1 shows a farm tractor pulling a trailer.

Fig. 3.1

GradeMax

(@) The tractor and trailer are moving across a level field. Fig. 3.2 shows the four forces
W, X, Y and Z acting on the trailer.

X

AN

(i) State the letter corresponding to the gravitational force acting on the trailer.

©

Fig. 3.2

(ii) The tractor and trailer are moving at a constant speed.

© UCLES 2018

Force W has a value of 2000 N.
State the value of force Y. Explain your answer.

valueof force Y = ..oovvvviveiniieinnns N

EXPlANATION ..o,
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(b) The tractor leaves the trailer in the field and drives to the farmyard.

Fig. 3.3 shows a speed-time graph of the tractor as it travels from the field to the farmyard.

4
3 \
/.
\
speed o
m/s \
/
1 \
[
\
0
0O 10 20 30 40 50 60
time/s
Fig. 3.3

(i) On Fig 3.3, label with a letter C a point in the journey when the tractor is travelling with
changing speed. (1]

(ii) The tractor travels 200 m from the field to the farmyard.

Use information from the graph to calculate the average speed of the tractor on this
journey in m/s.

Show your working.

average SPEEA = ......eiiiiiiiiiiiiiiee e m/s [2]
(c) (i) The tractoris powered by a diesel engine, which burns diesel oil.
Complete the energy transfer that occurs to move the tractor.
.............................................. energy in the diesel oil
B e energy of the tractor. [2]

(i) State the original source of the energy stored in diesel oil.

(iii) To keep the tractor moving at constant speed for 30s, an energy input of 300000J from
diesel fuel is needed. Only 600004 is required to do the work against forces resisting the
motion.

Describe what happens to most of the wasted energy.

© UCLES 2018 0653/32/0/N/18 [Turn over
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4 (a) Fig. 4.1 shows a piece of potato in a solution of hydrogen peroxide. A reaction occurs and
oxygen gas is produced.

\ /

—— bubbles of oxygen gas

o © o 0O
"3

_1L_—hydrogen peroxide solution

&/— potato

Fig. 4.1

The student thinks the reaction is caused by an enzyme in the potato. She repeats the
experiment with potato that has been boiled first, and then allowed to cool.

Predict what the student sees if an enzyme in the potato is responsible for the reaction.
Explain your prediction.

=Y o[ To 1o o T
explanation

(b) Afarmer has a field of potato plants near a river.

Some untreated human sewage is spilled into the river. The river overflows and deposits
some of the sewage onto the potato field.

(i) Explain why the potatoes in the field are now unsafe to eat.

....................................................................................................................................... [2]
(ii) The concentration of oxygen in the river decreases after the sewage is spilled into the
river.
Suggest how this affects the animals living in the river. Explain your answer.
....................................................................................................................................... [2]

© UCLES 2018 0653/32/0O/N/18
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5 (a) Natural gas and coal are fossil fuels.

(i) Name one other fossil fuel.

(b) Ethane, C,Hg, is an alkane.

(i) Describe the chemical properties of alkanes.

GradeMax

(ii) Complete the structure of a molecule of ethane.

(2]

(c) The atomic numbers and mass numbers of carbon and of hydrogen are shown in Table 5.1.

Table 5.1

atomic number

mass number

carbon 6 12
hydrogen 1 1
(i) Define atomic number.
....................................................................................................................................... [1]
© UCLES 2018 0653/32/0/N/18
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(ii) Complete Table 5.2 to describe the particles in an atom.

10

Table 5.2
particle position in atom relative charge relative mass
electron -1
neutron in nucleus
proton 1

© UCLES 2018
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6 (a) (i) State one property that distinguishes a liquid from a solid.

(b) When a liquid is heated, it expands.

Name a measuring instrument that makes use of this property of liquids.

Fig. 6.1
The statements below describe ways in which the drink loses thermal energy as it cools.
Put a tick (v) in the box alongside any correct statement.

Put a cross (X) in the box alongside any incorrect statement.

conduction through the sides and base of the cup

convection as air above the cup is heated and the warm air moves upwards

ultraviolet radiation in all directions

evaporation as the faster molecules escape from the surface of the liquid

(2]
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(d) Astronomers use telescopes to study stars. Stars are extremely hot bodies that lose energy
by emitting electromagnetic radiation into space.

(i) Explain why stars can only lose energy by radiation, and not by conduction or convection.

....................................................................................................................................... 1]
(ii) Some stars can emit gamma radiation.
Fig. 6.2 shows an incomplete electromagnetic spectrum.
On Fig. 6.2 place gamma radiation in the correct box.
ultra-violet infra-red microwaves
Fig. 6.2
[1]

(iii) Some telescopes use converging lenses. Light from a distant star arrives at a telescope
as a beam of parallel rays.

On Fig. 6.3 complete the ray diagram to show how a clear image of the star is formed on
the screen by a converging lens.

AN
7
light
from AN
star
screen
7
converging lens
Fig. 6.3
[1]
(iv) On your ray diagram in Fig. 6.3, mark and label the focal length of the lens. [1]

© UCLES 2018 0653/32/0/N/18 [Turn over
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7 (a) Fig. 7.1 shows cross-sections through a root and a stem of a flowering plant.

Fig. 7.1
(i) State which diagram, A or B, represents the root.

Give two reasons for your answer.

The root is diagram ........cccccceveeeiiiiiiiinnnnn.
[>T To] o I TP
(=72 F o] o 2 PP PP PPTRRR
[2]
(ii) On diagram B, in Fig. 7.1, shade in one area where the xylem is found. [1]
(b) Use the words or phrases to complete the sentences about transpiration.
Each word may be used once, more than once or not at all.
cuticle diffuses dissolves guard cells higher lower
mesophyll cells stomata similar xylem
Water evaporates from the surfaces Of ..., inside the leaf.
This gives the air inside the leaf a ... concentration of water vapour
than the atmosphere. As a result the water vapour ..........ccccooeeeiiiiiiiiiiieeeneen, out of the
leaves through tiny holes called the .............ccoccciiiiiine, : (4]

© UCLES 2018 0653/32/0/N/18
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(c) Water is one of the raw materials for photosynthesis.

Complete the word equation for photosynthesis.

water + —_— +

[2]
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8 (a) A teacher uses the apparatus shown in Fig. 8.1 to demonstrate the electrolysis of
lead(Il) bromide.

low voltage
d.c. supply

/

solid lead(IT) bromide ~

\

Fig. 8.1

Predict whether this electrolysis works.
Explain your answer.
=Yoo 1 o T

EXPIANATION e e e e e e e e e e e e e e e e e e e e e aaa

© UCLES 2018 0653/32/0O/N/18



GradeMax
Combined_Science - 2018 - Oct/Nov - Paper 32 - QP - Cambridge

17

(b) A student electrolyses aqueous copper chloride using the apparatus shown in Fig. 8.2.

low voltage

d.c. supply
/

/

aqueous copper chloride —_ ||

Fig. 8.2
Copper forms on the negative electrode.
A gas forms at the positive electrode. The student tests this gas with damp litmus paper.

Name the gas and predict its effect on the colour of the litmus paper.

(c) Copper can be extracted by heating copper oxide with carbon.
The equation for this reaction is:
copper oxide + carbon — carbon dioxide + copper

Identify one substance which is oxidised and one substance which is reduced during
this reaction.

[0} ([0 [11=Yo IR

(=70 [T ToT=To NPT

(d) Carbon dioxide is present in clean air in small quantities.

(i) Name one other gas which is present in clean air in small quantities.

© UCLES 2018 0653/32/0/N/18 [Turn over
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9 Fig. 9.1 shows a circuit diagram for an investigation of how the resistance of a lamp changes with

the current in the lamp.

n
A)
Fig. 9.1

(a) Name the circuit component with the symbol %

(b) Table 9.1 shows some results from the investigation.

Table 9.1
experiment voltmeter ammeter resistance of
number reading/V reading/A lamp/Q
1 6.0 0.54 11
2 4.0 0.46 8.7
3 3.0 0.40
4 2.0 0.32 6.3

(i) Complete Table 9.1 by calculating the missing resistance value.
State the formula you use and show your working.

formula

working

(2]

© UCLES 2018 0653/32/0O/N/18
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(ii) Suggest what happens to the lamp as the experiments are carried out in turn from
experiment 1 to experiment 4.

(¢) (i) On Fig. 9.1 add a second identical lamp in parallel with the first lamp. 1]

(ii) Experiment 1 is now repeated with the second lamp in the circuit in parallel with the first
lamp.

Suggest how the ammeter reading will compare with the reading in the original
experiment 1.

Give a reason for your answer.
effect on ammeter reading .....oooooo i

1525 10
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