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1 Fig. 1.1 shows a diagram of the male reproductive system.

Fig. 1.1

(@) (i) Name the parts labelled A and B in Fig. 1.1.

S S
B e e e e e e e e ———e e e e ————eeaa———eeeaa———eeeaaa—ateeaabaeeeeaanaeeeeannreeees
[2]
(ii) Draw an X on Fig. 1.1 to show where sperm are made. [1]
(b) Meiosis is the process that produces gametes. A sperm is the male sex gamete.
(i) Define the term meiosis.
...................................................................................................................................... [2]
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(ii) Describe two differences between a male gamete and a female gamete in humans.

1 PRSP RRPR
72O PSPPSR
[2]

(iii) Name the term used to describe the fusion of the male gamete and female gamete.
...................................................................................................................................... [1]
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2 Fig. 2.1 shows part of the Periodic Table.

I Il 1] v \Y \ Vil VI
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H He
6 8
C O
" 12
Na Mg
Fig. 2.1

(a) State the number of elements in the first period of the Periodic Table.

(b) The atomic number of magnesium is 12.

(i) Define the term atomic (proton) number.

(ii) A sodium atom is 23 times heavier than a hydrogen atom.

Explain this statement in terms of atomic structure.

(c) The electronic structure of a carbon atom is 2,4.

State the electronic structure of a magnesium atom.
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(d) Sodium is produced industrially using electrolysis.
Fig. 2.2 shows a diagram of the process.
molten sodium

floating on the gas G
electrolyte

molten electrolyte @)
containing I Q
sodium chloride

cathode anode

Fig. 2.2

State the name and chemical formula of gas G.

(2]
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(a)

(b)

6
Five different types of power station are listed.

hydroelectric
gas-fired
nuclear
oil-fired

tidal

moow>»

(i) State the letters of the three types of power station that use a boiler to turn water into
steam.

Overhead power transmission cables supply electrical energy to a town.

Energy losses in the transmission cables can be reduced if the voltage for transmission is
increased.

(i) Name the device that steps up the voltage of the electricity before transmission.

(ii) It is suggested that less energy is lost during transmission if the resistance of the cable is
changed.

The resistance of the cable is initially 8.0 Q.

It is suggested that the diameter of the cable should be doubled.
Use the relationship

«  resistance is inversely proportional to (diameter)?

to calculate the resistance of a similar cable that has twice the diameter.

resistanCe = ... Q[2]

(¢) (i) Inanuclear power station, nuclear fission of uranium-235 atoms takes place.

Describe what happens to the atoms of uranium-235 during nuclear fission.

© UCLES 2017 0654/41/0/N/17
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(i) Another isotope of uranium, uranium-234, decays by alpha (o) emission to produce an
isotope of thorium.

Use the correct nuclide notation to complete the symbol equation for this decay process.

234 _, Th 4 He .,

© UCLES 2017 0654/41/0/N/17 [Turn over
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4 Fig. 4.1 shows the atmospheric carbon dioxide concentration measured in Hawaii from 1958 to
2005.
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Fig. 4.1
(@) Carbon dioxide emissions have increased between 1958 and 2005.

Suggest one reason for the regular fluctuations of carbon dioxide emissions shown in Fig. 4.1.

.............................................................................................................................................. [1]
(b) Carbon dioxide is a greenhouse gas.
Name one other greenhouse gas.
.............................................................................................................................................. [1]
(c) (i) Explain how an increase in carbon dioxide concentration leads to global warming.
...................................................................................................................................... [3]
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(ii) Describe two effects of global warming on the environment.

(iii) Suggest two ways governments could encourage industries to reduce carbon dioxide
emissions.

© UCLES 2017 0654/41/0/N/17 [Turn over
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5 (a) (i) Statethe percentage of nitrogen in clean air.

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

(b) Air bags protect passengers if a car is involved in a collision.

When a collision occurs, sodium azide, NaN,, decomposes releasing nitrogen gas to inflate
the air bag.

Fig. 5.1 shows an air bag protecting a passenger.

air bag rapidly )
inflated by nitrogen gas

v y

Fig. 5.1

(i) Sodium azide, NaNj,, is an ionic compound.
Sodium ions have the formula Na*.
Deduce
the charge of an azide ion, ..........cccceeveeeieninnee.

the formula of an azide ioN .........ccovveeveeeieeneiennn,

[2]

© UCLES 2017 0654/41/0/N/17
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(ii) The balanced equation for the decomposition of sodium azide is shown.
2NaN,(s) — 2Na(s) + 3N,(9)

Complete the steps in the calculation to find the volume of nitrogen gas that is released
when 1309 of sodium azide decomposes completely.

Show your working.
Step 1

Calculate the relative formula mass of sodium azide.
[A:Na=23,N=14]

relative formula MasSs = ...ooueieeeeee e

Step 2
Calculate the number of moles in 130g of sodium azide.

NUMBETN Of MOIBS = oo

Step 3
Deduce the number of moles of nitrogen gas released by 130g of sodium azide.

NUMBETN Of MOIBS = e
Step 4

Calculate the volume of nitrogen gas released.
[molar gas volume = 24dm?]

volume Of NItrOgEeN gas = ....ooceiiiiieieee e dm3

(¢) Inindustry, nitrogen is used in the Haber process to make ammonia.

(i) Describe how nitrogen for the Haber process is obtained from air.

© UCLES 2017 0654/41/0/N/17 [Turn over
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6 (a) Ahouse has an electric doorbell.

(i) Draw a circuit diagram to show a doorbell connected in series with a switch and a battery.

Use the circuit symbol, ﬁ , for an electric bell.

(ii) The bell produces a sound when a metal hammer strikes it.

Describe how this action produces a sound.

(b) The house has a heater filled with water at 20 °C.

Fig. 6.1 shows the heater.

—_ 0.012m3 of water at 20°C

——steel casing

[ ——heating element

Fig. 6.1

The heating element supplies 2000000 J of energy to the 0.012m?3 of water.

The density of water at 20°C is 1000kg/m3.

The specific heat capacity of water is 4200J/(kg °C).

© UCLES 2017 0654/41/0/N/17
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(i) Show that the maximum temperature that the water will reach is approximately 60 °C.
State any formula you use and show your working.

formula

working

[4]
(i) Suggest why the water will not reach the temperature you calculated in (b)(i).

© UCLES 2017 0654/41/0/N/17 [Turn over
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7 (a) (i) Describe how water is lost from a leaf.

© UCLES 2017 0654/41/0/N/17
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(b) A student does an investigation on water loss in leaves.

The mass lost from the leaves is an indication of the water loss.

The student removes four similar-sized leaves, A, B, C and D, from a plant and
covers different surfaces of three of these leaves with petroleum jelly, a waterproof
substance.

The mass of each leaf is measured and the leaves are left in the same place.

The mass of each leaf is measured again after 5 days.

Table 7.1 shows the student’s results.

Table 7.1
leaf petroleum mass at mass at difference in
treatment start/g end/g mass/g

A no covering 4.1 3.3

B upper surface 4.1 35 06
covered only

c lower surface 45 4.0 03
covered only

D both surfaces 4.0 4.0 0.0

covered

(i) Complete Table 7.1 by calculating the mass of water lost in leaf A.

(ii) Suggest why a smaller mass of water is lost in leaf C than in leaf B.

[1]

(ili) The same investigation is done at a higher temperature.

Predict how this would affect the results.

© UCLES 2017
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8 Fig. 8.1 shows apparatus a student uses to collect the gas that is made when a solid reacts with a

liquid.

A
_—thermometer

gas syringe

i

]

ol

|_liquid

2O
o o7
o o0

)

\@solid

gas collected

Fig. 8.1

Table 8.1 shows information about five experiments, P, Q, R, S and T, the student does.

The temperature of the contents of the test-tube at the start of each experiment is 20 °C.

Table 8.1
temperature/°C
experiment liquid solid gas made
at start after 2 mins
dilute sodium
P hydrochloric 20 17 carbon dioxide
) hydrogencarbonate
acid
dilute
Q hydrochloric magnesium 20 29
acid
dilute sulfuric
R acid copper 20 20
S water calcium 20 32
dilute
T hydrochloric calcium carbonate 20 22
acid

(@) (i) Complete Table 8.1 to show the gas made, if any, in experiments Q, R, Sand T.

© UCLES 2017

If no gas is made, state none.

[3]
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(ii) Describe the pH changes, if any, in experiment R and in experiment S.
Explain your answers.
PHchange iN R ...
EXPlANATION .o
PH Change in'S ...

EXPlANATION oo

(iii) Using Table 8.1, deduce the change in the kinetic energy of the particles in experiment P
during the reaction.

Explain your answer.

© UCLES 2017 0654/41/0/N/17 [Turn over
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(b) The student repeats experiment T several times, changing the concentration of the dilute
hydrochloric acid each time.

She keeps all of the other variables the same.
Her results are shown as a sketch graph in Fig. 8.2.

A

rate of
reaction

0 =
concentration of hydrochloric acid

Fig. 8.2

(i) Describe the relationship between the concentration of the hydrochloric acid and the rate
of the reaction.

(i) Explain the results shown in Fig. 8.2 in terms of collisions involving particles of acid.

© UCLES 2017 0654/41/0/N/17
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Please turn over for Question 9.
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Fig. 9.1 shows a snowboarder moving down a ski slope.

Fig. 9.1

(a) Fig. 9.2 shows a speed-time graph for the snowboarder.

speed
m/s

© UCLES 2017
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Fig. 9.2
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The mass of the snowboarder is 75kg.
(i) Calculate the maximum kinetic energy of the snowboarder.
State the formula you use and show your working.

formula

working

KINEtiC BNergy = ......ooeiiiiiiiiiiiee e J [3]
(i) Calculate the acceleration of the snowboarder in the first 10 seconds.

Show your working. State the unit of your answer.

acceleration = ......cccoeceeiiiiiiiiiiennnnn. unit oo, [3]

(iii) Calculate the force required to produce the acceleration of the snowboarder you
calculated in (a)(ii).

State the formula you use and show your working.

formula

working

© UCLES 2017 0654/41/0/N/17 [Turn over
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(b) The snowboarder is exposed to infra-red and ultraviolet radiation from the Sun.
Infra-red and ultraviolet radiation are both parts of the electromagnetic spectrum.

(i) Place the radiations infra-red and ultraviolet in their correct positions in the incomplete
electromagnetic spectrum in Fig. 9.3.

y-rays VI-SIble radio waves
light
Fig. 9.3
(1]
(i) State the speed at which ultraviolet waves travel from the Sun to the Earth in km/s.

Give a reason for your answer.

] 01 T= o km/s

(== TS0 TR
[2]

(c) Some snow is steadily heated in a beaker.
The temperature of the snow is measured as it is heated.

Fig. 9.4 shows a graph of the results.

A
| |
| |
| |
temperature : :
/1°C 0 / I T T >
| |
I I | | time/minutes
W—+— X — Y -z
[ | | |
| | | |
| | | |
I | I I

Fig. 9.4

Explain why the temperature of the snow does not increase in section X. Use the term latent
heat of fusion in your answer.

© UCLES 2017 0654/41/0/N/17
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10 Fig. 10.1 is a graph to show the blood glucose concentration of a person’s blood measured every
hour over a period of 15 hours.

280
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240

220 /

~

blood glucose 200

concentration /

/mol per dm?3 180

160 N

140 =

120

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
time/hours

Fig. 10.1

(@) (i) Suggest a reason for the change in the blood glucose concentration immediately after
3 hours.

(ii) State how many hours it takes for the blood glucose concentration to return to its starting
concentration after its peak at 260 mol per dm3.

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

(iii) Explain why the blood glucose concentration decreases after its peak at 5 hours.

© UCLES 2017 0654/41/0/N/17 [Turn over
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(c) (i) Control of blood glucose concentration is an example of negative feedback.

Explain the term negative feedback.

© UCLES 2017 0654/41/0/N/17
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Please turn over for Question 11.
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11 Petroleum is a liquid fossil fuel that is a mixture containing many different hydrocarbons.
Petroleum is extracted from the Earth and is then processed into useful products.

(a) Suggest why petroleum is described as a fossil fuel, but wood is not a fossil fuel.

(b) Fractional distillation is used to separate petroleum into simpler, more useful mixtures called
fractions.

Fig. 11.1 shows this process and two of the useful fractions obtained.

=

—__—»gasoline

fractional distillation column

I —

— —»gasoll

hot petroleum >

Fig. 11.1

(i) State the two physical changes involved in forming each fraction.

© UCLES 2017 0654/41/0/N/17
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(ii) The gasoline fraction has a lower average boiling point than gas oil.

Explain this in terms of molecular sizes and intermolecular forces.

(c) Cracking breaks down large, saturated hydrocarbon molecules into smaller ones. This
process also produces some unsaturated hydrocarbons.

The equation shows a chemical reaction that occurs during cracking.

Determine the values of x and y.

[1]

(d) (i) Compound W has the formula C;H,,.

State the name of compound W.

(i) Compound W is added to aqueous bromine and shaken.
Describe the changes observed, if any.

Explain your answer.

© UCLES 2017 0654/41/0/N/17 [Turn over
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(ili) Compound W reacts with hydrogen gas, H,, in an addition reaction to produce
compound X.

Deduce the formula of compound X and complete the diagram in Fig. 11.2 of a molecule
of X.

formula ..o

Fig. 11.2

(2]

© UCLES 2017 0654/41/0/N/17
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12 (a) Fig. 12.1 shows two forces acting on a swimmer as he swims in a swimming pool.

frictional force
80N

» driving force
100N

Fig. 12.1

] 4= PO P O PPRPPRRR
(o 1 ¢=T] o] o PP PEPP PRSPPI
[2]
(i) State how the speed of the swimmer is changing.
Explain your answer.
...................................................................................................................................... [2]

(b) The swimmer starts a race when he hears the starting sound from a loudspeaker.
(i) The sound waves travel through the air.
Fig. 12.2 represents a sound wave travelling through the air.

The sound wave travels by a series of compressions (C) and rarefactions (R).

C C C

R C R C R C R

R

Fig. 12.2

Use Fig. 12.2 to describe one difference between a region of compression and a region
of rarefaction.

© UCLES 2017 0654/41/0/N/17 [Turn over
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(ii) Water waves are transverse waves. Sound waves are longitudinal waves.
Describe the difference between a transverse wave and a longitudinal wave.

You may draw a labelled diagram if it helps your answer.

(c) There are submerged lamps in the pool. Fig. 12.3 shows two light rays from one of these
lamps.

I I
IX air Y!
I I

Fig. 12.3
The critical angle for the boundary between water and air is 48°.

On Fig. 12.3, complete the paths of the two rays after they reach the surface at X and Y.
Explain your answer.

© UCLES 2017 0654/41/0/N/17
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13 Yeast is used in the brewing industry to make beer. The yeast for this process is grown in
fermenters. Fig. 13.1 shows a diagram of a fermenter.

motor

temperature and pH monitors
nutrients — \_\

air +:_ﬂ
1:—» water

NTTSEILA
Va1 BY)

| water-filled jacket

water - ———

_\K ) stirrer

tap

f

products

Fig. 13.1
(@) (i) Suggest and explain why the fermenter is surrounded by a water-filled jacket.

...................................................................................................................................... [2]
(ii) Suggest why the contents of the fermenter are stirred.
...................................................................................................................................... [1]
(b) Anaerobic respiration of yeast is used to make beer in a separate fermenter.
(i) State the word equation for anaerobic respiration in yeast.
...................................................................................................................................... [1]

(ii) State one difference between anaerobic respiration in yeast and anaerobic respiration in
animals.

© UCLES 2017 0654/41/0/N/17
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