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1 The graph in Fig. 1.1 shows the variation in the speed of a car on a test run.
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Fig. 1.1

 (a) State the section of the graph which shows the car moving 

at constant speed,  ....................................................................................................................

with decreasing speed.  .........................................................................................................[2]

 (b) On the graph, draw a small cross (X) at the point where the speed of the car is zero. [1]

 (c) Determine the distance travelled by the car in the last 5 s.

  Show your working.

 distance =  .......................................................m [3]

 (d) The acceleration of free fall near the Earth’s surface is a constant 9.8 m / s2.

  (i) Explain what is meant by the term acceleration. 

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

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

  (ii) Explain what is meant by the term a constant 9.8 m / s 2.

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

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

 .......................................................................................................................................[2]
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2 Table 2.1 gives information about the first four members of the homologous series of alcohols.

Table 2.1

alcohol molecular formula boiling point / °C

methanol CH3OH 65

ethanol C2H5OH 78

propanol C3H7OH 97

butanol .......................... 117

 (a) (i) State the difference between the formulae of methanol and ethanol.

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

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

  (ii) Give one other characteristic of an homologous series.

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

  (iii) Butanol is the fourth member of the alcohol series.  

   Suggest the molecular formula for butanol.

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

 (b) Draw the structural formula of ethanol.

 [1]
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 (c) Fig. 2.1 shows apparatus used for the fractional distillation of a mixture of water, ethanol and 
butanol.
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Fig. 2.1
 
  (i) Name the piece of apparatus labelled X in the diagram.

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

  (ii) Apparatus X has an outer tube and an inner tube. There is a flow of cold water in the 
space between the outer and inner tube.

   State why this cold water flow is needed.
 

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

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

  (iii) Name the liquid collected first in this distillation. 

   Give a reason for your answer.

name of liquid  ....................................................................................................................

reason  ...............................................................................................................................

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

  (iv) State what happens to the reading on the thermometer when all of the first liquid has 
been collected.

 .......................................................................................................................................[1]
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3 A student finds the centre of mass of a thin sheet of aluminium. 

 She suspends the aluminium from a fixed rod. She attaches a plumbline to the rod at point A, as 
shown in Fig. 3.1. There is another small hole through the sheet at point B.

A

B

rod

plumbline

aluminium

sheet

Fig. 3.1

 (a) On Fig. 3.1, draw a small cross to show a possible position of the centre of mass of the 
aluminium sheet. [1]

 (b) The aluminium sheet is rotated about the rod in a clockwise direction, as shown in Fig. 3.2, 
and held in this position.

A

B

rotation

Fig. 3.2
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  Describe what will happen when the aluminium sheet is released. Give a reason for your 
answer.

description  ................................................................................................................................

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

reason  .......................................................................................................................................

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

 (c) Outline what else the student needs to do to find the exact position of the centre of mass of 
the aluminium sheet.

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

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

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

 ...............................................................................................................................................[3]
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4 Fig. 4.1 shows apparatus used to react magnesium with steam.

magnesium

steam

heat

water

hydrogen

Fig. 4.1

 (a) The equation for the reaction of magnesium with steam is shown.
 

Mg    +    H2O        MgO    +    H2

  Write a word equation for this reaction.

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

 (b) This reaction is exothermic.

  (i) State what is meant by the term exothermic.

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

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

  (ii) Suggest why the magnesium needs to be heated before it will react with the steam.

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

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

 (c) Describe how you could show that the gas collected is hydrogen.

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

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

 ...............................................................................................................................................[2]
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 (d) State what you would observe when copper is used instead of magnesium in this experiment.

  Give a reason for your answer.

observation with copper  ............................................................................................................

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

reason  .......................................................................................................................................

 ...............................................................................................................................................[2]
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5 Fig. 5.1 shows a side view of a ripple tank. Some circular waves are moving across the surface of 
the water.  

water

sloping side

ripple tank

Fig. 5.1

 The ripple tank has sloping sides. The depth of water decreases towards the edges of the tank. 

 Fig. 5.2 shows a view from above of the circular waves spreading out from the middle of the ripple 
tank shown in Fig. 5.1.

wavefronts

Fig. 5.2

 Two of the wavefronts of the waves are labelled.

 (a) On Fig. 5.2, use a double-headed arrow (↔) to mark one wavelength of the waves. [1]
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 (b) Use words from the list to complete the sentences.

amplitude                energy                frequency                hertz                metres

reflection                refraction                wavelength

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

  The maximum height of a water wave above the normal water level is called the  

  .......................................... of the wave. 

  The number of water waves passing any point each second is called the  
 
  .......................................... of the waves. This is measured in .......................................... .

  Water waves slow down when they reach shallower water. This is an example of  
 
  .......................................... . [4]

 (c) Fig. 5.3 shows straight wavefronts, viewed from above, moving towards a barrier in a  
flat-bottomed ripple tank.

direction of movement of the waves

wavefront

barrier

Fig. 5.3

  Complete Fig. 5.3 by drawing in three wavefronts to show how they appear after they hit the 
barrier. [3]
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6 (a) Metals conduct electricity.

  (i) State two other properties of metals.

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

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

  (ii) Name two other substances or types of substances which are good conductors of 
electricity.

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

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

 (b) Brass is an alloy of zinc and another metal.

  (i) Name this other metal.

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

  (ii) Suggest one physical property of brass which is different from that of zinc.

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

 (c) Zinc reacts with sulfuric acid to make hydrogen and a salt.

  (i) State the name of this salt.

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

  (ii) Write a symbol equation for the burning of hydrogen in air to form water.

 .......................................................................................................................................[2]
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7 A circuit contains a battery, three resistors in series and an ammeter. Fig. 7.1 shows the circuit 
diagram.

A

10.5 Ω 7.50 Ω R

9.00 V

Fig. 7.1

 The e.m.f. of the battery is 9.00 V and the reading on the ammeter is 0.400 A.

 (a) (i) State the current through resistor R.

 current =  ........................................................A [1]

  (ii) Show that the total resistance in the circuit is 22.5 Ω.

 [2]
  (iii) Calculate the resistance of resistor R.
   Show your working.

 resistance =  .......................................................Ω [2] 
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 (b) Fig. 7.2 shows a circuit diagram with the same battery connected across two resistors in 
parallel.

18 Ω

6.0 Ω

9.00 V

Fig. 7.2

  The current through the 18 Ω resistor is 0.5 A and the current through the 6.0 Ω resistor  
is 1.5 A. 

  (i) Circle the number below which gives the current through the battery.

   0.33 A 0.75 A 1.5 A 2.0 A [1]

  (ii) Circle the number below which gives the combined resistance of the two resistors in 
parallel.

   4.5 Ω 6.0 Ω 12 Ω  18 Ω  [1]
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8 (a) Sodium chloride is an ionic compound.

  (i) Complete Table 8.1.

Table 8.1

element
number of 

electrons in an 
atom

formula of an 
ion

number of 
electrons in an 

ion

sodium 11 ...................... ......................

chlorine ...................... Cl – 18

 [3]

  (ii) Explain why ions of sodium and chlorine are stable.

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

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

  (iii) Name the element with 18 electrons in each atom.

 .......................................................................................................................................[1]
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 (b) Fig. 8.1 shows the arrangement of electrons in one molecule of hydrogen. The hydrogen 
atoms are joined by a covalent bond. 

H x
•  H

Fig. 8.1

  (i) Fig. 8.2 is a partly completed diagram to show the electrons in an ammonia (NH3) 
molecule.

   Each ammonia molecule has 3 covalent bonds.

   Complete Fig. 8.2 by adding hydrogen atoms (H) and dots (•) to indicate the arrangement 
of the electrons in the bonds in the molecule.

xx
x  N  x

x

    Fig. 8.2
 [2]

  (ii) Complete this equation.

N2 + .......... H2  .......... NH3

 [1]

 (c) State the percentage of clean air that is nitrogen.
 
  ......................................% [1] 
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9 Fig. 9.1 shows an electromagnetic door lock.

door

coil

rod A

spring

switch S

wall

bolt B

Fig. 9.1

 Rod A is made of iron and is attached to the door. 

 Bolt B is made from steel and is attached to the spring.

 The switch is open and the door is locked.

 (a) When switch S is closed, the door unlocks. 

  Explain why the door unlocks by describing what happens in the coil, to rod A and to bolt B 
when switch S is closed.

in the coil  ..................................................................................................................................

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

to rod A  .....................................................................................................................................

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

to bolt B  ....................................................................................................................................

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

 (b) (i) Describe the magnetic property of iron which makes it more suitable than steel for rod A.

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

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

  (ii) Suggest why the spring is needed in the door lock. 

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

 .......................................................................................................................................[1]
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10 Fig. 10.1 shows three test-tubes containing solutions of sodium halide salts.
 Each solution is colourless.

P

sodium fluoride

solution

Q

sodium bromide

solution

R

sodium iodide

solution

Fig. 10.1

 An aqueous solution of chlorine is added to each test-tube.

 Table 10.1 shows some of the results.

Table 10.1

test-tube P Q R

action of  
chlorine solution

.......................... turns yellow turns brown

 (a) Name the products of the reactions which produce the colours in test-tubes Q and R.

test-tube Q  ................................................................................................................................

test-tube R  ............................................................................................................................[2]

 (b) Explain how the reactivity of chlorine compares with the reactivities of fluorine, iodine and 
bromine.

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

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

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

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

 (c) Complete Table 10.1 to suggest what is observed in test-tube P when chlorine solution is 
added. [1]

 (d) State why fluorine, chlorine, bromine and iodine are members of Group VII of the Periodic 
Table and have similar chemical properties.

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

 ...............................................................................................................................................[1]
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11 
111
47Ag is a radioactive isotope of silver.

 (a) (i) State the number of protons in the nucleus of this isotope.

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

  (ii) Calculate the number of neutrons in the nucleus of this isotope.

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

 (b) This isotope decays by β-decay.

  (i) Complete the equation to show this decay.

   
111
47 Ag        

......

...... Z   +   
0

–1 β [2]

  (ii)  Use the Periodic Table on page 20 to identify the element Z.  

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



20

0652/22/O/N/16© UCLES 2016

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

–

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International 

Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after 

the live examination series.


