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1 (a) Fig. 1.1 shows the human alimentary canal and some associated organs.

A

B

C

D

E

F
stomach

Fig. 1.1

  (i) Table 1.1 shows some of the letters, names and functions of some of the parts in Fig. 1.1.

   Complete Table 1.1.

Table 1.1

letter in Fig.1.1 name function

.................. salivary gland secretes amylase

B ..............................
secretes amylase,  

protease and lipase

D .............................. ........................................................

 [3]

  (ii) Mechanical digestion takes place in the stomach.

   Define mechanical digestion.

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

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

 .....................................................................................................................................  [2]
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 (b) Fig. 1.2 shows the effect of pH on the activity of two different enzymes, Q and R.

0
1 2 3 4 5 6 7 8 9 10

enzyme
activity

pH

Q

R

Fig. 1.2

  (i) Identify the pH range over which both enzymes shown in Fig. 1.2 are active.

   Tick (✓) the correct answer.

 pH 3–4 
 

 pH 4–5 
 

 pH 5–6 
 

 pH 6–8 
 [1]

  (ii) Enzyme R digests food in the mouth.

   Explain why enzyme R is not active in the stomach.

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

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

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

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

 [Total: 9]
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2 A student uses inert electrodes to investigate the electrolysis of lead(II) bromide, as shown 
in Fig. 2.1.

+ –

heat

negative electrodepositive electrode

lead(II) bromide

Fig. 2.1

 (a) State the meaning of the term inert.

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

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

 (b) The lead(II) bromide is heated, and its temperature is recorded.

  Table 2.1 shows some of the observations made as the temperature increases.

Table 2.1

temperature / °C observations

 20 no change

100 no change

200 no change

300 no change

400
1. lamp lights up
2. orange vapour seen at positive electrode
3. grey shiny liquid collects below negative electrode

  (i) Suggest why no change is observed at the first four temperatures recorded in Table 2.1.

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

 .....................................................................................................................................  [1]
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  (ii) Explain the three observations made at 400 °C.

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

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

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

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

3  ........................................................................................................................................

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

 (c) The student repeats the investigation using lead(II) chloride instead of lead(II) bromide.

  (i) Two products are formed in the electrolysis of lead(II) chloride.

   Write the name and formula of each product.

   product 1

   name .......................................................... formula ..........................................................

   product 2

   name .......................................................... formula ..........................................................
 [2]

  (ii) Suggest one difference in the observations made when lead(II) chloride is electrolysed 
instead of lead(II) bromide.

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

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

 [Total: 8]
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3 Fig. 3.1 shows the names of the forces acting on an aircraft flying at a constant speed and at a 
constant height above the ground.

lift

weight

thrust air resistance

Fig. 3.1

 (a) (i) State the name of the force in Fig. 3.1 caused by friction.

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

  (ii) Use the names of the forces in Fig. 3.1 to complete the sentence.

   The aircraft is flying at a constant speed and at a constant height, so the thrust must be 

   equal to the .......................................... , and the .......................................... must be

   equal to the .......................................... .
 [1]

 (b) The aircraft travels a distance of 2170 km at an average speed of 620 km / h.

  Calculate the time in hours for this journey.

 time =  ......................................................  h [2]
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 (c) The aircraft has a mass of 190 000 kg.

  The maximum speed of the aircraft is 720 km / h.

  Calculate the kinetic energy of the aircraft at maximum speed.

 kinetic energy =  ......................................................  J [3]

 [Total: 7]
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4 (a) Fig. 4.1 shows part of the breathing system in humans.

X

rib

Fig. 4.1

  State the name of the part labelled X in Fig. 4.1.

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

 (b) Alveoli are the gas exchange surface in humans.

  State one feature of the gas exchange surface in humans.

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

 (c) Complete the sentences about the differences in composition between expired and inspired air.

  Expired air contains more carbon dioxide than inspired air. This is because

    carbon dioxide is made in cells by the process of ................................................... . 

  Expired air also contains more ................................................... than inspired air.
 [2]
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 (d) Fig. 4.2 shows cells that line the bronchi.

Y

Fig. 4.2

  Describe how cell Y is adapted to its function.

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

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

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

 (e) Tobacco smoking affects the body.

  The boxes on the left show different components of tobacco smoke.

  The boxes on the right show the effects of these components on the body.

  Draw one straight line from each component to its effect.

 component effect
 

  
carbon monoxide

 
addiction

  

  
nicotine

 
lung cancer

  

  
tar

 
reduced oxygen transport by red blood cells

 [1]

 [Total: 7]
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5 A student does five experiments to investigate the reaction between zinc granules and dilute 
hydrochloric acid.

 In each experiment, the student measures the volume of gas produced during the first 10 s of the 
reaction, using the apparatus shown in Fig. 5.1.

gas

dilute hydrochloric acid
zinc granules

Fig. 5.1

 The student uses the same mass of zinc granules and the same volume of dilute hydrochloric acid 
in each experiment.

 The student uses different temperatures and different concentrations of dilute hydrochloric acid.

 Table 5.1 shows the results.

Table 5.1

experiment temperature of acid 
/ °C

concentration of acid
mol / dm3

volume of gas produced 
/ cm3

1 20 1.0 25

2 20 1.5 38

3 30 1.0 45

4 1.0 15

5 20   9

 (a) Suggest a value for:

• the temperature of acid used in experiment 4 ................ °C

• the concentration of acid used in experiment 5. ................ mol / dm3

 [2]
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 (b) Explain why the results for experiments 1 and 2 are different.

  Use ideas about reacting particles in your answer.

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

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

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

 (c) State which experiment listed in Table 5.1 contains the most colliding particles that have the 
minimum energy (activation energy) to react.

  Give a reason for your answer.

  experiment ....................

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

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

 (d) The student repeats experiment 1 using different metals.

  Table 5.2 shows the results.

Table 5.2

metal volume of gas produced / cm3

zinc 25

iron 14

magnesium 34

  (i) Explain the differences in the results.

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

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

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

  (ii) Suggest what is observed when copper is used instead of zinc.

   Give a reason for your answer.

observation  ........................................................................................................................

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

 [Total: 9]

www.dynamicpapers.com



12

0653/41/O/N/23© UCLES 2023

6 (a) Fig. 6.1 shows an incomplete circuit diagram for the heater, two headlamps and two rear 
lamps in a car.

heater

rear lamps

headlamps

12 V

Fig. 6.1

  (i) The headlamps and rear lamps are switched on at the same time by one switch, S1.

   The heater is switched on separately by switch S2.

   Complete and label the circuit diagram in Fig. 6.1 to show the positions of switches S1 
and S2. [3]

  (ii) Fig. 6.2 shows the four lamps connected together.

rear lamps

headlamps

Fig. 6.2

   Each headlamp has a resistance of 7.0 Ω.

   Each rear lamp has a resistance of 3.5 Ω.

   Calculate the total resistance of the four lamps connected together.

 resistance =  ...................................................... Ω [3]
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 (b) Fig. 6.3 shows the circuit for the starter motor of the car.

car battery

cable

starter
switch

starter
motor

Fig. 6.3

  (i) There is a current of 150 A in the starter motor.

   Calculate the charge that flows through the starter motor in 30 s.

 charge =  .....................................................  C [2]

  (ii) The cables in the circuit contain very thick copper wires.

   Suggest why the wires are very thick.

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

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

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

 [Total: 10]
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7 (a) Fig. 7.1 shows an insect-pollinated flower.

Fig. 7.1

  (i) Draw a label line and the letter C to identify a carpel in Fig. 7.1. [1]

  (ii) State two pieces of evidence that show the flower in Fig. 7.1 is insect-pollinated.

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

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

 (b) Complete the sentence about the role of chlorophyll in a plant.

  Chlorophyll transfers .................................................... into ....................................................

  energy for the .................................................... of the carbohydrate glucose.
 [2]

 (c) In plants, glucose is converted into the sugar sucrose for transport. Glucose is also converted 
into a carbohydrate for storage.

  (i) State the name of the structure in plants used to transport the sugar sucrose.

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

  (ii) State the name of the carbohydrate used for storage.

 .....................................................................................................................................  [1]
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 (d) Fig. 7.2 shows cells from a plant before and after being immersed in a concentrated 
sugar solution.

cytoplasm fills cell cytoplasm shrinks
away from cell wall

before after

Fig. 7.2

  The change seen in Fig. 7.2 is due to movement of water.

  Explain the change in the cells shown in Fig. 7.2.

  Use the term water potential in your answer.

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

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

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

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

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

 [Total: 11]
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8 Table 8.1 gives information on the percentage composition of the atmosphere of the planet Mars.

Table 8.1

gas percentage of the atmosphere of Mars

carbon dioxide 95.0

nitrogen  1.9

argon  1.9

 (a) (i) State how Table 8.1 shows that the atmosphere of Mars contains gases that are not 
listed in Table 8.1.

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

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

  (ii) Describe how the percentage composition of the atmosphere of Earth is different from 
that of Mars.

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

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

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

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

 (b) The bonding in carbon dioxide and nitrogen is represented in Fig. 8.1.

N NOO C
carbon dioxide nitrogen

Fig. 8.1

  (i) State the number of electrons that are shared between atoms in one molecule of 
nitrogen.

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

www.dynamicpapers.com



17

0653/41/O/N/23© UCLES 2023 [Turn over

  (ii) Complete Fig. 8.2 to show the dot-and-cross diagram for carbon dioxide.

   Show only the outer shell electrons.

O OC

Fig. 8.2
 [2]

  (iii) The percentage of carbon dioxide in Earth’s atmosphere is increasing.

   State how this affects the environment.

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

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

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

 [Total: 9]
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9 (a) Fig. 9.1 represents a sound wave in air.

air particle

Fig. 9.1

  (i) On Fig. 9.1, draw:

• a label line and the letter C to the centre of a compression
• a label line and the letter R to the centre of a rarefaction.

 [1]

  (ii) The speed of sound in air is 330 m / s.

   Calculate the frequency of a sound wave with a wavelength of 1.5 m.

   Give the unit of frequency.

 frequency =  .................................  unit ................ [3]

 (b) Fig. 9.2 shows the seven regions of the electromagnetic spectrum.

X-rays ultraviolet infrared microwavesvisible
light

gamma
radiation

radio
waves

increasing frequency

Fig. 9.2

  (i) State which region of the electromagnetic spectrum has the greatest wavelength.

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

  (ii) State the speed of electromagnetic waves in a vacuum.

 .....................................................................................................................................  [1]
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  (iii) Electromagnetic waves are transverse waves.

   Sound waves are longitudinal waves.

   Describe the difference between a transverse wave and a longitudinal wave.

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

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

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

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

 (c) Fig. 9.3 shows how rays from an object close to a thin converging lens are focused to form an 
image on the screen.

  F represents the principal focus of the lens.

screen 

objectF
principal
axis

Fig. 9.3

  The object is now moved very far away from the lens.

  Explain why the lens must be moved closer to the screen to focus the image on the screen.

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

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

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

 [Total: 10]

www.dynamicpapers.com



20

0653/41/O/N/23© UCLES 2023

G
ro

up

Th
e 

Pe
rio

di
c 

Ta
bl

e 
of

 E
le

m
en

ts

1 H
hy

dr
og

en
1

2 H
e

he
liu

m
4

I
II

III
IV

V
V

I
V

II
V

III

3 Li
lit

hi
um 7

4 B
e

be
ry

lli
um

9

at
om

ic
 n

um
be

r

at
om

ic
 s

ym
bo

l

K
ey

na
m

e
re

la
tiv

e 
at

om
ic

 m
as

s

11 N
a

so
di

um
23

12 M
g

m
ag

ne
si

um
24

19 K
po

ta
ss

iu
m

39

20 C
a

ca
lc

iu
m

40

37 R
b

ru
bi

di
um

85

38 S
r

st
ro

nt
iu

m
88

55 C
s

ca
es

iu
m

13
3

56 B
a

ba
riu

m
13

7

87 Fr
fra

nc
iu

m
–

88 R
a

ra
di

um –

5 B bo
ro

n
11 13 A
l

al
um

in
iu

m
27 31 G
a

ga
lli
um
70 49 In in
di
um

11
5

81 Tl
th
al
liu
m

20
4

6 C
ca
rb
on

12 14 S
i

si
lic
on

28 32 G
e

ge
rm
an
iu
m

73 50 S
n tin 11
9

82 P
b

le
ad
20
7

22 Ti
tit
an
iu
m

48 40 Zr
zi
rc
on
iu
m

91 72 H
f

ha
fn
iu
m

17
8

10
4

R
f

ru
th
er
fo
rd
iu
m

–

23 V
va
na
di
um

51 41 N
b

ni
ob
iu
m

93 73 Ta
ta
nt
al
um

18
1

10
5

D
b

du
bn
iu
m

–

24 C
r

ch
ro
m
iu
m

52 42 M
o

m
ol
yb
de
nu
m

96 74 W
tu
ng
st
en

18
4

10
6

S
g

se
ab
or
gi
um

–

25 M
n

m
an
ga
ne
se

55 43 Tc
te
ch
ne
tiu
m

– 75 R
e

rh
en
iu
m

18
6

10
7

B
h

bo
hr
iu
m

–

26 Fe iro
n

56 44 R
u

ru
th
en
iu
m

10
1

76 O
s

os
m
iu
m

19
0

10
8

H
s

ha
ss
iu
m

–

27 C
o

co
ba
lt

59 45 R
h

rh
od
iu
m

10
3

77 Ir
iri
di
um

19
2

10
9

M
t

m
ei
tn
er
iu
m

–

28 N
i

ni
ck
el

59 46 P
d

pa
lla
di
um

10
6

78 P
t

pl
at
in
um

19
5

11
0

D
s

da
rm
st
ad
tiu
m

–

29 C
u

co
pp
er

64 47 A
g

si
lv
er

10
8

79 A
u

go
ld

19
7

11
1

R
g

ro
en
tg
en
iu
m

–

30 Zn zi
nc 65 48 C
d

ca
dm
iu
m

11
2

80 H
g

m
er
cu
ry

20
1

11
2

C
n

co
pe
rn
ic
iu
m

–

11
4 Fl

fle
ro
vi
um

–

11
6

Lv
liv
er
m
or
iu
m

–

7 N
ni
tro
ge
n

14 15 P
ph
os
ph
or
us

31 33 A
s

ar
se
ni
c

75 51 S
b

an
tim
on
y

12
2

83 B
i

bi
sm
ut
h

20
9

8 O
ox
yg
en

16 16 S su
lfu
r

32 34 S
e

se
le
ni
um

79 52 Te
te
llu
riu
m

12
8

84 P
o

po
lo

ni
um

–

9 F
flu

or
in

e
19 17 C
l

ch
lo

rin
e

35
.5

35 B
r

br
om

in
e

80 53 I
io

di
ne

12
7

85 A
t

as
ta

tin
e

–

10 N
e

ne
on 20 18 A
r

ar
go

n
40 36 K
r

kr
yp

to
n

84 54 X
e

xe
no

n
13

1

86 R
n

ra
do

n
–

21 S
c

sc
an

di
um

45 39 Y
yt

tri
um 89

57
–7

1
la

nt
ha

no
id

s

89
–1

03
ac

tin
oi

ds

57 La
la

nt
ha

nu
m

13
9

89 A
c

la
nt

ha
no

id
s

ac
tin

oi
ds

Th
e 

vo
lu

m
e 

of
 o

ne
 m

ol
e 

of
 a

ny
 g

as
 is

 2
4  

dm
3  a

t r
oo

m
 te

m
pe

ra
tu

re
 a

nd
 p

re
ss

ur
e 

(r.
t.p

.).

ac
tin

iu
m

–

58 C
e

ce
riu

m
14
0

90 Th th
or
iu
m

23
2

59 P
r

pr
as
eo
dy
m
iu
m

14
1

91 P
a

pr
ot
ac
tin
iu
m

23
1

60 N
d

ne
od
ym
iu
m

14
4

92 U
ur
an
iu
m

23
8

61 P
m

pr
om
et
hi
um

– 93 N
p

ne
pt
un
iu
m

–

62 S
m

sa
m
ar
iu
m

15
0

94 P
u

pl
ut
on
iu
m

–

63 E
u

eu
ro
pi
um

15
2

95 A
m

am
er
ic
iu
m

–

64 G
d

ga
do
lin
iu
m

15
7

96 C
m

cu
riu
m

–

65 Tb te
rb
iu
m

15
9

97 B
k

be
rk
el
iu
m

–

66 D
y

dy
sp
ro
si
um

16
3

98 C
f

ca
lif
or
ni
um

–

67 H
o

ho
lm
iu
m

16
5

99 E
s

ei
ns
te
in
iu
m

–

68 E
r

er
bi
um

16
7

10
0

Fm fe
rm
iu
m

–

69 Tm th
ul
iu
m

16
9

10
1

M
d

m
en
de
le
vi
um

–

70 Y
b

yt
te
rb
iu
m

17
3

10
2

N
o

no
be
liu
m

–

71 Lu lu
te
tiu
m

17
5

10
3 Lr

la
w
re
nc
iu
m

–

www.dynamicpapers.com




