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2
1  Astudent lifts a sack of mass 50kg through a vertical distance of 2.4m in 0.80s.
The gravitational field strength gis 10 N/kg.
Calculate

(a) the useful work done to lift the sack,

(V0] Qe (o] 1 1= T J [2]

(b) the average useful power output of the student.

POWET OQULPUL = .oeiiiiiiiiiiieieiieeee e W [2]

2 Use words from the list to complete the sentences about functions of the liver.
Each word may be used once, more than once, or not at all.
amino acids antibodies fats glycogen
hormones kidneys lungs starch

The liver forms urea from €XCeSS ....couvveneeeieeieieeeeeeeaeeeaenn )

Urea is then taken by the blood to the ... where it is excreted.
The liver converts excess gluCoSe iNtO ..........cccoeiviviieeeeeeennniiinene. and stores it.
Amino acids and ...........ccccceeeeeiiieeenieee. are destroyed by the liver. [4]
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3
Ethene burns in an excess of oxygen to form carbon dioxide and water.
The equation for the reaction is
CH, + 30, —— 2CO, + 2H,0.
The relative molecular mass of ethene is 28 and the relative molecular mass of water is 18.
[A: O, 16;C, 12]

(@) (i) Calculate the relative molecular mass of carbon dioxide.

....................................................................................................................................... [1]
(ii) Complete the following sentences.
289 of ethene produces ............... g of carbon dioxide and ............... g of water.
0.7 g of ethene produces ............... g of carbon dioxide. [3]
(b) Complete the diagram to show the bonds in a molecule of ethene.
H H
C C
H H
(1]
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4  Abeam rests on a pivot.
The weight of the beam is negligible.

Masses W, X and Y are placed on the beam, as shown in Fig. 4.1.

w X

o

0.1m 0.3m

0.5m

B T e e o s s

Fig. 4.1
The weight of mass Y is 12N and the weight of mass W is 4 N.

Calculate the weight of mass X that balances the beam.
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5 Muscle cells respire aerobically during mild exercise. During strenuous exercise muscle cells also
respire anaerobically.

Complete Table 5.1 to show the comparison between aerobic and anaerobic respiration.
Write a tick (v') where a statement is correct and a cross (X) where it is not correct.
One row has been done for you.

Table 5.1

statement aerobic respiration | anaerobic respiration

oxygen is used

glucose is used

large amount of energy released v X

carbon dioxide is produced

lactic acid is produced

[4]
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6 Ammonia is manufactured using the Haber process.

In the Haber process, nitrogen and hydrogen are heated together in the presence of a catalyst.

(@) (i) Draw circles around the values of temperature and pressure used in the Haber process.
temperature/°C 150 250 350 450
pressure/atm 100 200 300 400
[2]
(ii) Name the catalyst used in the reaction.
....................................................................................................................................... [1]
(iii) Balance the equation for the reaction.
Ny, + . Hy ——— ... NH, [1]
(b) Complete Fig. 6.1 to show the outer electrons in a molecule of ammonia.
()
(0
Fig. 6.1
(2]
(c) State one use of ammonia.
............................................................................................................................................... [1]
© UCLES 2017 5129/21/0/N/17
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7 Microwaves are part of the electromagnetic spectrum.

(@) (i) Name an electromagnetic wave with a higher frequency than microwaves.

....................................................................................................................................... [1]
(ii) State the speed of microwaves in a vacuum.
SPEEA = .. m/s [1]
(b) The frequency of the microwaves is 2.4 x 109Hz.
Use your answer to (a)(ii) to calculate the wavelength of the microwaves.
wavelength = ... m [2]

(c) Microwave radiation is incident on a metal surface, as shown in Fig. 7.1.

metal

Fig. 7.1

On Fig. 7.1, draw

1. the normal to the surface at the point where the microwave radiation is incident on the
metal,

2. a ray to show the direction of the microwave radiation after reflection from the metal
surface.

(2]
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8 Fig. 8.1 shows a white blood cell, as seen using a microscope.

Fig. 8.1

(a) On Fig. 8.1, label the nucleus with the letter N. [1]

(b) (i) State and explain why the cytoplasm of a red blood cell is different to the cytoplasm of a
white blood cell.

Lo L1 LTSI =T ()= T

[2]

(ii) State two differences in structure between a white blood cell and a mesophyll cell of a
leaf.

P TPRR

2 et eeeeeeeeeeeeeeeeeeeeieeeeeeasseeeeeiesseeeeesteseseinttteeeansteeeeaaitereeeaareteeaaanreeeeaaraeeeeannrees

© UCLES 2017 5129/21/0/N/17



9
9 (a) InFig. 9.1, the boxes on the left show the names of some metals.

The boxes on the right show the reaction of elements with water and with dilute hydrochloric
acid.

Draw one line from each metal to its reaction.

metal reaction

. no reaction with cold water but
calcium . .
reacts vigorously with steam
copper reacts vigorously with cold water
. no reaction with hydrochloric acid
sodium
or steam
zinc reacts slowly with cold water

Fig. 9.1
[4]
(b) When a metal reacts with water, hydrogen gas is released.
Describe the test and the result of the test for hydrogen gas.
LS5
FESUIL e
[2]
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10 The volume of blood pumped out of the heart per minute is called the cardiac output.

Fig. 10.1 shows how the cardiac output for two students, F and G, changes as the rate of exercise

increases.
35 =
student F
30 —
» 1 student-G
25 4 ame .
cardiac 7 -
output/ 20 pamEEERLE
3 . ,/ Pl
dm® per min A
15 ARRPs
l/ <
10
/ 4
5
at at maximum
rest exercise
- .
rate of exercise
Fig. 10.1

(@) (i) State the cardiac output for student F when at rest and at maximum rate of exercise.

cardiacoutput atrest = ........ccco dm?3 per min
cardiac output at maximum rate of eXerciSe = .........cccccceeeeiiiiiiiiieeee e dms3 per min
(1]

(ii) Use your answers to (a)(i) to calculate the increase in cardiac output for student F from
rest to maximum rate of exercise.

INCrEASE = ..oevveeiiiiiiineeeee e dm?3 per min [1]

(iii) Calculate the percentage increase in cardiac output for student F between being at rest
and at maximum rate of exercise.

percentage iNCrEaSE = ........ccccccciuuuuruuiiiiiiiiiieeieeaeeeeeeanes 1]
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(b) Suggest two ways in which the action of the heart changes during exercise to produce an
increase in cardiac output.

PN

2

(2]

(c) Suggest one reason for the difference in the cardiac output of students F and G when
exercising.

............................................................................................................................................... [1]
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11 Agirl rubs a balloon on her hair.
The balloon gains electric charge.
She holds the balloon against a window.

When she removes her hand, the balloon stays on the glass and does not fall, as shown in
Fig. 11.1.

Fig. 1.1

Explain why the balloon stays on the glass.

12 Complete the following sentences about the structure of an isotope of silicon, which is represented
by the symbol, 39Si.

TRE e of an element determines the position of
the element in the Periodic Table.

This isotope of silicon contains ...............ccccccl. protons and .........ccccceei i,
neutrons.

Isotopes of the same element have different numbersof ... .

The electronic structure of the silicon atom is ..........ccccvveeeiiiiiiiiiiiennnn. . [4]
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13 Fig. 13.1 shows different objects. These are reflectors A and B, lens C and glass block D.

Fig. 13.1
Some of the objects shown in Fig. 13.1 are hidden behind some screens.

Parallel rays of light are aimed at the objects behind the screens. The light rays behave as shown

in Fig. 13.2.

—
+

—— T
S —

................. and ...l
—
.................

Fig. 13.2

On the dotted lines in Fig. 13.2, write the letters of the objects from Fig. 13.1 that must be placed
behind each of the screens.

Each object may be used once, more than once, or not at all. [4]
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14 Fig. 14.1 shows a section through a germinating seed.

Fig. 14.1

(a) Identify structures H, J and K.

Hoo e
U
K
(3]
(b) Fig. 14.2 shows a fertile seed that has been planted in soil.
The soil temperature is 25°C.
soil level
water level
in soil
soil particle
seed
Fig. 14.2
After several weeks, the seed has not germinated.
Explain why germination has not taken place.
............................................................................................................................................... [2]

© UCLES 2017 5129/21/0/N/17



15 Alist of apparatus is shown.

balance

15

beaker burette condenser

filter funnel measuring cylinder pipette thermometer

From the list, name one piece of apparatus which must be used for each of the experiments.

Each piece of apparatus may be used once, more than once, or not at all.

(a) distilling sea water ...............

(b) accurately measuring 24.5cm3 of @ liquid .........ccceoveeeeeeeeieeeeeee e

(c) separating coloured dyes ....

(d) titrating an acid with an alkali

© UCLES 2017

5129/21/0/N/17

(1]
[1]
[1]
[1]

[Turn over



16

16 Two coils, X and Y are placed close to one another, as shown in Fig. 16.1.

[__] /N
k Sl W)
coil X coil Y

Fig. 16.1

Coil X is connected to a battery and a switch.
A voltmeter is connected across coil Y.

(a) Explain why there is a reading on the voltmeter for a short time as the switch is closed.

............................................................................................................................................... [3]
(b) Coil X and coil Y are now moved further apart.
Predict how the deflection of the voltmeter will change when the switch is closed.
Explain your answer.
1Yo |17 [} o SRR
EXPIANATION e e e e r e e e e e e e e e e e e e e e e e aaan
(2]
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17 Part of a food web is shown in Fig. 17.1.

woodpecker blue tit _
spider
) :&
caterpillar
beetle
fly
oak tree
not drawn to scale
Fig. 17.1
(@) Some spiders move into the oak tree.
Spiders eat flies. Blue tits eat spiders.
Complete Fig. 17.1 to show this information. [2]

(b) Name the organism that is the source of energy for all other organisms shown in Fig. 17.1.

(c) The woodpeckers in this food web die out.

Suggest and explain what happens to the number of blue tits in the food web.
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18 Sulfur is an element. Water is a compound.

Describe the difference between an element and a compound using sulfur and water as examples.

© UCLES 2017 5129/21/0/N/17
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19 The nuclide notation of an atom is

z

(a) Use words from the list to complete the sentences below.
atom electron element
neutron nucleon nuclide proton

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

X is the symbol for the ..........ccccooiiiiiiiiiiee, .
Aisthe .o number.
ZiSThe ..o number. [2]

(b) The radioactive decay of americium-241 (Am) is represented by the equation
251Am > 23Np + ZHe.
(i) Describe the radioactive decay process shown in the equation.

(ii) The emission from americium-241 may be used to produce charged air molecules.

State the name of the process that produces charged air molecules.

(iii) The charged air molecules move in part of a circuit that produces a current of
1.0 x 1071A.

The current is through a resistor of resistance 4.5 x 107 Q.
Calculate the potential difference across the resistor.

State the unit.

potential difference = ...............l unit ............. [3]

© UCLES 2017 5129/21/0/N/17 [Turn over
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20 Fig. 20.1 shows part of the alimentary canal and some associated organs.

Fig. 20.1

(a) Use letters from Fig. 20.1 to identify the stomach and the colon.
stomach ........................

(o70] o] o H [2]

© UCLES 2017 5129/21/0/N/17
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21 Natural gas and petroleum are sources of fuels.
(@) Name the main constituent of natural gas.
(b) Name the process used to separate petroleum.
(c) When a fuel burns, energy is released.
State the name given to reactions that release energy.
(d) Petroleum is a mixture of hydrocarbons.

Explain what is meant by the term hydrocarbon.

© UCLES 2017 5129/21/0/N/17
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