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1 (a) Table 1.1 shows four substances found in food, and elements they may contain.

  Complete Table 1.1 by placing a tick (3) in the box if the elements shown are contained in the 
substances.

Table 1.1

substance in food
element

carbon hydrogen nitrogen oxygen

carbohydrate

fat

protein

water

 [4]

 (b) Health problems can occur if a person does not eat a healthy diet. 

  Describe how a person can improve their diet if they suffer from constipation.

  Explain your answer.

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

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

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

 (c) A poor diet over a long time can also contribute to coronary heart disease.

  Complete the following sentences using the words from the list.

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

cilia   fatty   mucus   protein

smoking   stress   unhealthy

  Coronary heart disease occurs when the coronary arteries become narrowed by 
 
................................................ deposits. In addition to a poor diet possible causes of coronary 
 
heart disease are ................................................ and ................................................ .

[3]
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 (d) Coronary heart disease can be treated by inserting a stent into a narrowed coronary artery.

  Fig. 1.1 shows a stent inside a coronary artery. Blood can flow freely through the stent.

narrowed coronary artery coronary artery with stent inserted

Fig. 1.1

  (i) Describe the effect of the stent on the rate of blood flow through the coronary artery.

   Explain your answer.

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

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

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

  (ii) Explain how the stent can benefit the heart muscle.

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

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

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

 .......................................................................................................................................[2]
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2 (a) A student investigates the relative reactivity of different metals.

  She places cleaned pieces of each metal in separate metal chloride solutions, as shown in 
Fig. 2.1.

metal

metal chloride

solution

beaker

Fig. 2.1

  She records her observations in Table 2.1.

Table 2.1

metal

metal chloride solution

aluminium
chloride

lead
chloride

tin
chloride

zinc
chloride

aluminium – 3 3 3

lead 7 – 7 7

tin 7 3 – 7

zinc 7 3 3 –

  key: 3 reaction occurs
   7 no reaction
   – metal not placed into solution

  (i) Explain why the student does not use all combinations of metal and metal chloride 
solution.

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

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

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

  (ii) Deduce the order of reactivity of the four metals, from most reactive to least reactive.

   ........................................... most reactive

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

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

   ........................................... least reactive
 [2]
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 (b) Another metal, magnesium, reacts with dilute hydrochloric acid.

  During this reaction, hydrogen gas and a salt are produced.

  (i) Name the salt.

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

  (ii) Construct the balanced symbol equation for this reaction.

   Include state symbols.

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

  (iii) Complete Fig. 2.2 to show apparatus used to collect the gas produced and measure its 
volume.

   List the additional apparatus needed to measure the rate of this reaction.

Fig. 2.2

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



6

0653/41/M/J/18© UCLES 2018

 (c) An atom of aluminium is represented by:

27
13

Al

  (i) Define mass number.

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

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

  (ii) Complete Fig. 2.3 to show the electronic structure of an atom of aluminium.

Fig. 2.3
 [2]
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3 Fig. 3.1 shows an airship carrying a load of weight W.

load

W

Fig. 3.1

 (a) The airship and load are moving along horizontally on a calm day with no wind.

  (i) On Fig. 3.1 draw another force arrow to show how the vertical forces acting on the load 
are balanced. [1]

  (ii) At one time in its journey, the airship is moving and all of the forces acting on the airship 
are balanced.

   Describe the motion of the airship at this time.

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

 .......................................................................................................................................[1]
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 (b) The airship moves at a constant height.

  Fig. 3.2 shows a speed-time graph for part of the journey. 

0
0 10 20 30 40 50

time / s

speed

m / s

60 70 80 90 100

1.0

2.0

3.0

4.0

5.0

Fig. 3.2

  (i) Use terms from the list to complete the statements below.

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

changing acceleration   constant acceleration   constant speed

   Between 0 s and 25 s the airship travels with  
 
............................................................................... .

   Between 25 s and 65 s the airship travels with  
 
............................................................................... .

   Between 80 s and 90 s the airship travels with  
 
............................................................................... .

 [1]

  (ii) Calculate how far the airship travelled in the first 65 s of its journey.

   Show your working.

 distance =  ............................................... m [2]
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 (c) The load is a solid metal cube of density 7000 kg / m3. Each side of the cube measures 2.0 m.

  Calculate the mass of the metal cube.

  State any formula you use and show your working.

 mass =  ...............................................kg [3]
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4 (a) Fig. 4.1 shows three leaves P, Q and R. The leaves are of similar size. They are all taken 
from the same type of plant on a sunny day.

green yellow

P Q R

Fig. 4.1

  (i) Suggest which leaf traps the most light energy.

   Explain your answer.

   leaf ......................................................

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

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

  (ii) Describe in detail what happens to the light energy that is trapped in the leaves.

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

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

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

 (b) All cells of plants need a source of glucose for aerobic respiration.

  (i) State the balanced symbol equation for aerobic respiration.

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

  (ii) Suggest how root cells are supplied with glucose.

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

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

 .......................................................................................................................................[2]
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5 (a) Ethene is manufactured by cracking larger hydrocarbon molecules.

  (i) State what is meant by a hydrocarbon.

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

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

  (ii) Complete the dot-and-cross diagram in Fig. 5.1 to show the bonding electrons in a 
molecule of ethene, C2H4.

C   C

Fig. 5.1
[2]

  (iii) Describe a test to distinguish between ethane and ethene.

   State the result for each.

test  ....................................................................................................................................

ethane  ...............................................................................................................................

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

 (b) During the complete combustion of hydrocarbons, carbon dioxide is formed.

  (i) The proportion of carbon dioxide in air is increasing.

   Explain why this gives cause for concern.

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

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



12

0653/41/M/J/18© UCLES 2018

  (ii) The combustion of hydrocarbons is an exothermic change.

   Explain what is meant by exothermic.

   Use ideas about energy transformations in your answer.

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

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

 .......................................................................................................................................[2]
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6 Fig. 6.1 shows a man watching television. He changes the channel with a remote control. The 
channel he now watches is showing a hot-air balloon high in the sky.

Fig. 6.1

 (a) Fig. 6.2 shows an incomplete electromagnetic spectrum.

  On Fig. 6.2 write in their correct boxes the names of the parts of the electromagnetic spectrum 
used for

• television transmission,

• changing the channel,

• watching the television.

  Draw a line to link each use to the correct part of the spectrum you have named. One line has 
been completed for you.

gamma 
rays

X-rays ultraviolet microwaves

changing
television
channel

watching 
the 

television

television
transmission

Fig. 6.2
[3]
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 (b) Fig. 6.3 shows a hot-air balloon being prepared for flight. A fuel burner produces hot gases.  
The balloon fills with the hot gases and the balloon rises up into the air.

Fig. 6.3

  (i) State the name of the method of thermal energy transfer from the fuel burner upwards 
into the balloon.

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

  (ii) Explain in terms of density changes why this method of thermal energy transfer fills the 
balloon with the hot gases.

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

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

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

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

  (iii) Explain in terms of the motion of molecules, and the forces and distances between them, 
why the density of a gas changes on heating.

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

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

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

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

 .......................................................................................................................................[3]
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7 (a) Fig. 7.1 shows a food web in a garden.

hawk

cats

small birds

slugs and snailsmice caterpillars

green plants

Fig. 7.1

  (i) Using information in Fig. 7.1, draw a complete food chain consisting of only four 
organisms.

 [2]

  (ii) Name all organisms that feed at the same trophic level as the small birds.

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

 (b) (i) The arrows show the transfer of chemical energy from one organism to another. 

   State two reasons why not all of the energy is transferred from the cat to the hawk.

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

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

  (ii) Explain why there are not usually more than five trophic levels in a food chain.

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

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

 .......................................................................................................................................[1]
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8 (a) A student tries to make lead from a sample of solid lead(II) bromide using the electrolysis 
apparatus shown in Fig. 8.1.

– +

low voltage

d.c. supply

solid

lead(II)

bromide

Fig. 8.1

  This electrolysis does not work.

  (i) Suggest a change that the student can make to the lead(II) bromide so that the 
electrolysis does work.

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

  (ii) Explain why the electrolysis of solid lead(II) bromide does not work.

   Use ideas about ions in your answer.

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

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

 (b) (i) Iron is extracted from its ore using carbon in an industrial process.

   Name the industrial reaction vessel used.

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

  (ii) Iron can be extracted from its ore using carbon.

   Calcium, a Group II metal, cannot be extracted from its ore using carbon.

   Explain this difference.

   Use ideas about the reactivity of carbon and metals in your answer.

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

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

 .......................................................................................................................................[2]
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 (c) (i) Metal X forms a coloured compound which acts as a catalyst.

   Name the collection of metals in the Periodic Table which includes X.

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

  (ii) Gas Y is an element that is used as an inert atmosphere in lamps.

   Name the group of elements in the Periodic Table which includes Y.

 .......................................................................................................................................[1]
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9 Fig. 9.1 shows a small electric cooker with two hot plates.

hot plates

Fig. 9.1

 The cooker is connected to a 240 V supply.

 The plug contains a fuse with a rating of 13 A.

 Each hot plate is controlled by a switch and a variable resistor.

 Each hot plate can be turned on and off and controlled without affecting the other hot plate.

 (a) (i) In Table 9.1 draw the circuit symbols for each component used in the cooker circuit.

Table 9.1

component fuse switch variable resistor

symbol

[2]

  (ii) Name the type of circuit connection that will allow each hot plate to be controlled 
separately by its own switch.

 .......................................................................................................................................[1]
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  (iii) Use the information about the cooker to draw a circuit diagram for the cooker.

   Use the circuit symbol for a heater to represent a hot plate:  

   The circuit diagram has been started for you.

240 V supply

 [4]

 (b) The larger hot plate is rated at a maximum of 1.5 kW, and the smaller hot plate is rated at a 
maximum of 1.0 kW.

  Show by calculation that the 13  A fuse in the plug will not blow when the cooker is used with 
both hot plates at maximum rating.

  State the formula you use and show your working.

  formula

  working

 [3]

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
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Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local 

Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.



20

0653/41/M/J/18© UCLES 2018

G
ro

u
p

T
h

e
 P

e
ri

o
d

ic
 T

a
b

le
 o

f 
E

le
m

e
n

ts

1 H
h
y
d
ro

g
e
n

1

2

H
e

h
e
liu

m

4

I
II

II
I

IV
V

V
I

V
II

V
II

I

3 L
i

lit
h
iu

m

7

4 B
e

b
e
ry

lli
u

m

9

a
to

m
ic

 n
u
m

b
e
r

a
to

m
ic

 s
y
m

b
o
l

K
e

y

n
a
m

e

re
la

ti
v
e
 a

to
m

ic
 m

a
s
s

1
1

N
a

s
o
d
iu

m

2
3

1
2

M
g

m
a
g
n
e
s
iu

m

2
4

1
9 K

p
o
ta

s
s
iu

m

3
9

2
0

C
a

c
a
lc

iu
m

4
0

3
7

R
b

ru
b
id

iu
m

8
5

3
8

S
r

s
tr

o
n
ti
u
m

8
8

5
5

C
s

c
a
e
s
iu

m

1
3
3

5
6

B
a

b
a
ri
u
m

1
3
7

8
7

F
r

fr
a
n
c
iu

m

–

8
8

R
a

ra
d
iu

m

–

5 B
b
o
ro

n

1
1

1
3

A
l

a
lu

m
in

iu
m

2
7

3
1

G
a

g
a
lli
u
m

7
0

4
9

I
n

in
d
iu
m

1
1
5

8
1 T
l

th
a
lli
u
m

2
0
4

6 C
c
a
rb
o
n

1
2

1
4 S
i

s
ili
c
o
n

2
8

3
2

G
e

g
e
rm
a
n
iu
m

7
3

5
0

S
n
ti
n

1
1
9

8
2

P
b

le
a
d

2
0
7

2
2 T
i

ti
ta
n
iu
m

4
8

4
0

Z
r

z
ir
c
o
n
iu
m

9
1

7
2

H
f

h
a
fn
iu
m

1
7
8

1
0
4

R
f

ru
th
e
rf
o
rd
iu
m

–

2
3 V

v
a
n
a
d
iu
m

5
1

4
1

N
b

n
io
b
iu
m

9
3

7
3

T
a

ta
n
ta
lu
m

1
8
1

1
0
5

D
b

d
u
b
n
iu
m

–

2
4

C
r

c
h
ro
m
iu
m

5
2

4
2

M
o

m
o
ly
b
d
e
n
u
m

9
6

7
4

W
tu
n
g
s
te
n

1
8
4

1
0
6

S
g

s
e
a
b
o
rg
iu
m

–

2
5

M
n

m
a
n
g
a
n
e
s
e

5
5

4
3

T
c

te
c
h
n
e
ti
u
m

– 7
5

R
e

rh
e
n
iu
m

1
8
6

1
0
7

B
h

b
o
h
ri
u
m

–

2
6

F
e

ir
o
n

5
6

4
4

R
u

ru
th
e
n
iu
m

1
0
1

7
6

O
s

o
s
m
iu
m

1
9
0

1
0
8

H
s

h
a
s
s
iu
m

–

2
7

C
o

c
o
b
a
lt

5
9

4
5

R
h

rh
o
d
iu
m

1
0
3

7
7

I
r

ir
id
iu
m

1
9
2

1
0
9

M
t

m
e
it
n
e
ri
u
m

–

2
8

N
i

n
ic
k
e
l

5
9

4
6

P
d

p
a
lla
d
iu
m

1
0
6

7
8

P
t

p
la
ti
n
u
m

1
9
5

1
1
0

D
s

d
a
rm
s
ta
d
ti
u
m

–

2
9

C
u

c
o
p
p
e
r

6
4

4
7

A
g

s
ilv
e
r

1
0
8

7
9

A
u

g
o
ld

1
9
7

1
1
1

R
g

ro
e
n
tg
e
n
iu
m

–

3
0

Z
n

z
in
c

6
5

4
8

C
d

c
a
d
m
iu
m

1
1
2

8
0

H
g

m
e
rc
u
ry

2
0
1

1
1
2

C
n

c
o
p
e
rn
ic
iu
m

–

1
1
4

F
l

fl
e
ro
v
iu
m

–

1
1
6

L
v

liv
e
rm
o
ri
u
m

–

7 N
n
it
ro
g
e
n

1
4

1
5 P

p
h
o
s
p
h
o
ru
s

3
1

3
3

A
s

a
rs
e
n
ic

7
5

5
1

S
b

a
n
ti
m
o
n
y

1
2
2

8
3 B
i

b
is
m
u
th

2
0
9

8 O
o
x
y
g
e
n

1
6

1
6 S

s
u
lf
u
r

3
2

3
4

S
e

s
e
le
n
iu
m

7
9

5
2

T
e

te
llu
ri
u
m

1
2
8

8
4

P
o

p
o
lo

n
iu

m

–

9 F
fl
u
o
ri
n
e

1
9

1
7

C
l

c
h
lo

ri
n
e

3
5
.5

3
5

B
r

b
ro

m
in

e

8
0

5
3 I

io
d
in

e

1
2
7

8
5

A
t

a
s
ta

ti
n
e

–

1
0

N
e

n
e
o
n

2
0

1
8

A
r

a
rg

o
n

4
0

3
6

K
r

k
ry

p
to

n

8
4

5
4

X
e

x
e
n
o
n

1
3
1

8
6

R
n

ra
d
o
n

–

2
1

S
c

s
c
a
n
d
iu

m

4
5

3
9 Y

y
tt
ri
u
m

8
9

5
7
–
7
1

la
n
th

a
n
o
id

s

8
9
–
1
0
3

a
c
ti
n
o
id

s

5
7

L
a

la
n
th

a
n
u
m

1
3
9

8
9

A
c

la
n

th
a

n
o

id
s

a
c
ti
n

o
id

s

T
h

e
 v

o
lu

m
e

 o
f 

o
n

e
 m

o
le

 o
f 

a
n

y
 g

a
s
 i
s
 2

4
 d

m
3
 a

t 
ro

o
m

 t
e

m
p

e
ra

tu
re

 a
n

d
 p

re
s
s
u

re
 (

r.
t.

p
.)

.

a
c
ti
n
iu

m

–

5
8

C
e

c
e
ri
u
m

1
4
0

9
0

T
h

th
o
ri
u
m

2
3
2

5
9

P
r

p
ra
s
e
o
d
y
m
iu
m

1
4
1

9
1

P
a

p
ro
ta
c
ti
n
iu
m

2
3
1

6
0

N
d

n
e
o
d
y
m
iu
m

1
4
4

9
2 U

u
ra
n
iu
m

2
3
8

6
1

P
m

p
ro
m
e
th
iu
m

– 9
3

N
p

n
e
p
tu
n
iu
m

–

6
2

S
m

s
a
m
a
ri
u
m

1
5
0

9
4

P
u

p
lu
to
n
iu
m

–

6
3

E
u

e
u
ro
p
iu
m

1
5
2

9
5

A
m

a
m
e
ri
c
iu
m

–

6
4

G
d

g
a
d
o
lin
iu
m

1
5
7

9
6

C
m

c
u
ri
u
m

–

6
5

T
b

te
rb
iu
m

1
5
9

9
7

B
k

b
e
rk
e
liu
m

–

6
6

D
y

d
y
s
p
ro
s
iu
m

1
6
3

9
8

C
f

c
a
lif
o
rn
iu
m

–

6
7

H
o

h
o
lm
iu
m

1
6
5

9
9

E
s

e
in
s
te
in
iu
m

–

6
8

E
r

e
rb
iu
m

1
6
7

1
0
0

F
m

fe
rm
iu
m

–

6
9

T
m

th
u
liu
m

1
6
9

1
0
1

M
d

m
e
n
d
e
le
v
iu
m

–

7
0

Y
b

y
tt
e
rb
iu
m

1
7
3

1
0
2

N
o

n
o
b
e
liu
m

–

7
1

L
u

lu
te
ti
u
m

1
7
5

1
0
3

L
r

la
w
re
n
c
iu
m

–


