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1 Fig. 1.1 shows a vernier scale and a micrometer scale.

vernier scale

0 10
mm
— 30
| | | micrometer scale
— 25
mm [
Fig. 1.1
(@) The reading on the vernier SCalE IS .........cooviiiiiiiiieeeii e mm.
(b) The reading on the micrometer scale is ..........cceeeviiiiiiiieiiiiii e, mm.
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2  Fig. 2.1 shows a section through the eye. For

Examiner's
Use

G A

F

E

D

c B
Fig. 2.1

(@) (i) Use letters from Fig. 2.1 to identify
1. theiris,
2. the optic nerve,

3. the suspensory ligaments.  ........cccoeeeiinnne

[3]

(i) State one function for each of the following structures.
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(b) Fig. 2.2 shows a student’s eye in normal conditions.

Fig. 2.3 shows the eye after a particular event.

(i1)

(iii)

© UCLES 2013

Fig.2.2 Fig. 2.3
Describe the difference in the appearance of the eye.

............................................................................................................................. [1]
Suggest what may cause the change shown between Fig. 2.2 and Fig. 2.3.
............................................................................................................................. [1]
For this change to take place, state which muscles

R o7 1 > VX
A (= - V. U
............................................................................................................................. [2]
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3 Fig. 3.1 shows the processes used to manufacture poly(ethene) from petroleum.

5

rocess P
petroleum P » hydrocarbon Q | + | other products

@ ()

(i)

(b) The following is a balanced equation for the complete combustion of a hydrocarbon.

process R

hydrocarbon S + hydrogen

polymerisation

poly(ethene)

Fig. 3.1
Identify processes P and R.
process P e
Process R e
Identify the types of hydrocarbon Q and S.
hydrocarbon Q .......cccovvvieiiiiiiiiee,

hydrocarbon' S ........cccciiiiiiiiiiiiiiiiiiiins

CH, + 80, —— 5C0, + 6H,0

Calculate the values of x and y in the formula CXHy.
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4 A metre rule is balanced horizontally on a pivot. For
Examiner's

A wooden cube is then placed so that its centre is 0.45m from the pivot. Use

A stretched spring is attached to the rule at a distance of 0.20m from the pivot, as shown in
Fig. 4.1.

| 0.45m .+ wooden cube
0.20m -

\

|

pivot

stretched spring

Fig. 4.1
The spring exerts a downward force of 4.5N on the metre rule to keep it balanced horizontally.

(a) Calculate the anticlockwise moment of the 4.5N force about the pivot.

T0T 0 0]=T o | Nm [1]

(b) Calculate the weight of the wooden cube.

(c) On Earth, the gravitational field strength g is 10N /kg.

Calculate the mass of the wooden cube.
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(d) The extension-load graph for the spring is shown in Fig. 4.2. For

Examiner's
Use

2.5

extension/cm =
2.0

15

1.0

0.5

0.0

load/N

Fig. 4.2
(i) Use Fig. 4.2 to determine the extension of the spring for a load of 0.44N.
EXIENSION = ..iiiiiiiiieeeeee e cm [1]
(i) When the load on the spring is zero, the length of the spring is 10.0cm.

Calculate the length of the spring for the load of 0.44N.
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5 Fig. 5.1 shows the structure of an ion of element Z. For

Examiner's
Use

Key
QO neutron

@ proton
X electron

Fig.5.1
(a) For this ion, state
(i) the nucleon number,

(ii) the proton NUMDET. .....ovviiiiiiicerc e

[2]
(b) (i) State in which group of the Periodic Table element Z is found.

[2]
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9

In an experiment, a solution of sodium chloride is made by adding dilute hydrochloric acid to
aqueous sodium hydroxide.

(@)

(b)

Complete the following sentences which describe this experiment.

An exact volume of aqueous sodium hydroxide is added to a flask using a

Universal Indicator is added to the solution and the solution turns a

................... colour.

The hydrochloric acid is added to the solution using a ...........cccceveeeeeeinines

until the solution turns a ................... colour and the volume of the acid

used is noted. [4]
The experiment is repeated using exactly the same volumes but without the indicator.
The solution obtained is evaporated to produce solid sodium chloride.

Suggest why the experiment is repeated without the indicator.

For
Examiner's
Use
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7 Table 7.1 shows the average number of chloroplasts found in four different types of cell in a

leaf.

Table 7.1

average number of

cell type chloroplasts per cell
guard cell 4
palisade mesophyll cell 28
spongy mesophyll cell 16
upper epidermal cell 0

(@) (i) Onthe axes of Fig. 7.1, draw a bar chart to show the data in Table 7.1.

30
20
average
number of
chloroplasts
per leaf cell
10
0

© UCLES 2013

guard palisade spongy
cell mesophyll mesophyll
type of cell
Fig. 7.1
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(i) Calculate the number of chloroplasts in a spongy mesophyll cell as a percentage of For
the number in a palisade mesophyll cell. Examiner's
Use

PErcentage = .......cooovviiiiiiiiiii e [1]

(b) State and explain which type of cell shown in Table 7.1 forms the most glucose.
147 €10 = |
EXPIANALION ..eeiiiei e e e e e e e e e e e e e e e e e e e e a e

(c) State and explain why it is important for a young plant to obtain nitrogen-containing ions
from the soil.

© UCLES 2013 5129/21/M/J/13 [Turn over



12

8  An electrical heater is used to warm water in a metal can, as shown in Fig. 8.1.

The heater is placed at the bottom of the can.

N

metal can /

O

| water

Fig. 8.

(@) The 6.5V heater has a power of 13W.

Calculate the current in the heater.

1

current =

to power supply

(b) The water at the bottom of the can is warmed directly by the heater.

Explain, in detail, how the rest of the water is heated by convection.

© UCLES 2013
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(d) When the heater is switched off, the water cools. For

Examiner’s
The can has a white surface. Use

Explain why the water cools more quickly if the outside of the can is black.

9 Fig. 9.1 shows a pin in front of a plane mirror and a ray of light from the pin that is incident on
the surface of the mirror.

mirror
pin
7
Fig.9.1
(@) On Fig. 9.1 draw,

(i) the normal where the ray is incident on the surface of the mirror, [1]
(if) the reflected ray of light. [1]
(b) On Fig. 9.1, mark with the letter X the position of the image of the pin. [2]

© UCLES 2013 5129/21/M/J/13 [Turn over
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10 Ammonia is manufactured by reacting nitrogen and hydrogen together in the presence of a For

catalyst. Examiner's
Use

(@ (i) Name the catalyst and explain why this catalyst is used.

CatalySt ..uvveeiiie e
EXPIANALION ... e e e
............................................................................................................................. [2]
(i) State values for the temperature and the pressure used in this process.
temperature ... °C
Pressure e, atm [2]
(b) State the source of the hydrogen used in the manufacture of ammonia.
..................................................................................................................................... [1]
(c) State one use of ammonia.
..................................................................................................................................... [1]

(d) Ammonia dissolves in water to produce ammonium hydroxide which is an alkaline
solution.

Name the ion present in the solution responsible for it being an alkali.

..................................................................................................................................... [1]
11 Use words from the list to complete the sentences below.
cervix cotyledon egg cell ovary
prostate gland scrotum seed testes
uterus vagina zygote

Each word may be used once, more than once or not at all.
Sperm are produced inthe ............................... of the male.
During sexual intercourse sperm are released into the ....................... of the female.
At fertilisation the sperm fuses with the ............................ and this results in a
................................... being formed. [4]

© UCLES 2013 5129/21/M/J3/13
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12 A student connects a cell, a resistor, an ammeter and a lamp in series. For

Examiner's
He adds a voltmeter to measure the potential difference across the lamp. Use

(@) Inthe space below, complete the circuit diagram for the circuit that the student uses.

—|-

[4]
(b) The ammeter reads 0.30A and the voltmeter reads 1.5V.
(i) Calculate the resistance of the lamp.
resistance = ........cccccceevviinnee. Unit ..oeeeeeeenne [3]
(i) State the current in the resistor.
................................... A [1]
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13 Calcium carbonate reacts with dilute hydrochloric acid to produce calcium chloride, carbon For
dioxide and water. Examiner's
Use

The equation for the reaction is

CaCO, + 2HCI » CaCl, + CO, + H,0

The relative molecular mass, M, of calcium carbonate is 100.
[A:Ca, 40;C[, 355, 0, 16; C, 12, H, 1]

(&) Complete the following sentences.

10049 of calcium carbonate produces ......... g of calcium chloride and ......... g of carbon
dioxide.
10g of calcium carbonate produces ........... g of calcium chloride and ........... g of carbon
dioxide.
2.5g of calcium carbonate produces ........... g of calcium chloride. [4]

(b) State the test for carbon dioxide.

© UCLES 2013 5129/21/M/J3/13
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15 One isotope of carbon is carbon-14 (14C).
(a) State the number of neutrons in a nucleus of carbon-14. ....................... [1]
(b) The isotope 1gC is radioactive and emits beta-particles.

(i) Whatis a beta-partiCle? ... [1]

(i) State the changes that occur to the number of protons and to the number of
neutrons in a nucleus when a beta-particle is emitted.

(c) The half-life of a sample of carbon-14 is 5700 years.
A sample of carbon-14 initially emits 10000 beta-particles per second.

Complete Table 15.1 for this sample of carbon-14.

Table 15.1

time/years number of beta-particles emitted per second

0 10000

5700

2500

17100

For
Examiner's
Use
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16 Fig. 16.1 shows representations of elements, compounds and mixtures.

Fig. 16.1

In questions (a) to (e), each letter can be used once, more than once, or not at all.
Choose the letter which represents

(@ analloy,

(b) anionic compound, ...

(c) adiatomic element, ...

(d) aninertgas, = ..

(e) amixture. L,

© UCLES 2013 5129/21/M/J3/13
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17 Famines occur in some parts of the world. For
Examiner's
(@) Explain what is meant by famine. Use

(b) State three problems which contribute to famine.
For each problem, explain how it produces famine conditions.
101 1= 0 0 N PP PP PPPPPPPRPPPIN
L 0] L= 1o o PP
PIODIBIM 2 ettt e e e e e e e et e e e e e e a bbb r e e e e e e e e
L 0] E= L= 1o o PP
1011 [=T0 1 0 TP PPPP PP

L o] E= T g T= 1o o P
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