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2
1 (a) Complete the sentences below using words or phrases from the list.
You may use each word or phrase once, more than once, or not at all.
downwards phloem respiration root hairs transpiration
upwards upwards and downwards xylem
In the plant, water travels upwards iNthe ..., .
Dissolved sugar travels in the ... and moves
............................................................ . The evaporation of water from the
surfaces of the mesophyll cells is called ............cccviieieeeiiiiiii e, . [4]

(b) Some plant cells were placed on a microscope slide and observed through the microscope.
Fig. 1.1 shows one of these cells.

starch grains

nucleus

Fig. 1.1

(i) State the names of structures E and F.

(ii) State one piece of evidence from the diagram in Fig. 1.1 that suggests that the plant cell
came from under the ground.

(iii) State the name of the chemical that can be added to the slide to confirm that the plant
cell contains starch.

© UCLES 2016 0653/21/M/J/16
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(c) A starch test can also be used to investigate the conditions needed for photosynthesis.

* A variegated plant, with green and white areas of leaf, is put in the dark to remove the
starch from its leaves.

e One leaf of the plant has some black paper put on it as shown in Fig. 1.2 (a), and the
plant is left in the light.

e A few hours later small discs of leaf, P, Q, R, and S are removed from the leaf and tested
for the presence of starch. Fig. 1.2 (b) shows the areas of the leaf that are tested.

green area
white area

7

X

Fig. 1.2 (a) leaf at the start

black paper

Fig. 1.2 (b) after a few hours

Complete Table 1.1 to predict the results of the starch tests.

Write an explanation for each prediction.

Table 1.1

disc

starch present
yes (v') or no (X)

explanation

© UCLES 2016
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2 A student investigates the speed of reaction between dilute hydrochloric acid and calcium
carbonate.

The reaction produces carbon dioxide gas.

(a) Fig. 2.1 shows some of the apparatus the student uses.

calcium
carbonate

bubbles of gas

dilute
hydrochloric acid

00 O
°00

og/r
o
O

Fig. 2.1

(i) The student wants to measure the volume of gas produced in this reaction every minute
for 10 minutes.

Complete Fig. 2.1 to show how the student collects and measures the volume of gas. [2]

(ii) Describe the test for carbon dioxide gas.

(iii) As the reaction proceeds, the acid concentration decreases.

Describe what happens to the speed of the reaction.

© UCLES 2016 0653/21/M/J/16
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(b) Complete the word equation for the reaction between hydrochloric acid and calcium carbonate.

calcium
chloride

(2]

(c) In a separate reaction, the student adds sodium carbonate to dilute nitric acid. Deduce the

name of the salt that is made.

© UCLES 2016
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3 Fig. 3.1 shows a television camera that moves on rails alongside the athletes on an athletics track.

Fig. 3.1

The camera records a 100 metre race from start to finish.

At the start the camera begins to move alongside the athletes. They quickly reach their maximum
speed and maintain this speed until they cross the finish line.

At the end of the race the athletes and the camera quickly stop moving.

(@) (i) On the axes in Fig. 3.2, sketch a speed/time graph for the camera from the start until it
stops after the end of the race. (Scales and numbers are NOT required.)

A

speed

time

Fig. 3.2
(2]

(ii) On Fig. 3.2, use the letter P to label a point on the graph when the camera is moving at
constant speed. (1]

(iii) On Fig. 3.2, use the letter R to label a point on the graph when the camera is accelerating.

(1]

© UCLES 2016 0653/21/M/J/16
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(b) The winning athlete recorded a time of 9.8s.
Calculate the average speed of this athlete during the 100m race.

Show your working.

average speed = ... m/s [1]

(c) The camera uses a thin converging lens to focus light rays coming from the athlete onto the
light sensor inside the camera.

(i) Complete the ray diagram in Fig. 3.3 to show how this happens.

camera

light rays
from athlete

light —
sensor

Fig. 3.3
(1]

(ii) The distance from the lens to the light sensor is 15cm.

State the focal length of the lens.

(d) The camera is moved along the rails by an electric motor powered by a battery.
Complete the energy transfers that take place while the camera is moving.
From .....chemical  energy stored in the battery
(o T energy supplied to the motor

B0 e energy of the moving camera. [2]
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4 (a) Fig.4.1is adiagram of the internal structure of the heart.

B C

_
A\\> Q//D

septum

Fig. 4.1

(i) State which of the vessels labelled A, B, C and D are arteries.

....................................................................................................................................... [1]
(ii) On Fig. 4.1 label and name the chamber of the heart that receives blood from the lungs.
(2]

(iii) State the function of the septum in the heart.
....................................................................................................................................... [1]

(b) Fig. 4.2 shows cross sections of an artery and a vein. The diagrams are not drawn to the
same scale.

Fig. 4.2

State which diagram shows an artery.
Explain your answer.
diagram ...ooooeee e

EXPIANATION .. e e e e e e e e e e e e e e e e eeaeeean
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(c) Table 4.1 shows the effect of exercise on an athlete’s heart. The volume of blood pumped by
the left ventricle in one minute is called the cardiac output.

Table 4.1
activit volume of one heart beat pulse rate / beats cardiac output /
y /em?3 per minute cm? per minute
resting 65 70 4550
exercising 105 18690

(i) Calculate the pulse rate of the athlete during exercise.

Show your working.

ANSWET = oo beats per minute [2]

(ii) The increased cardiac output means that the blood is travelling more quickly around the
body. This carries more oxygen to the exercising muscles.

Describe other changes in the athlete’s body that enable more oxygen to be taken in at
the lungs.

© UCLES 2016 0653/21/M/J/16 [Turn over
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5 (a) Five substances are to be separated from mixtures. Fig. 5.1 shows the five mixtures and five
methods of separation.

Draw a straight line from each mixture to the method that is used to obtain the underlined
substance from the mixture. One has been done for you.

mixture method
a red dye
from a mixture chromatography
of dyes
gasoline from .
petroleum crystallisation
solids from o
river water distillation
salt from . .
sea-water filtration
water from fractional
sea-water distillation

Fig. 5.1
(3]
(b) An atom of iron has proton number 26 and nucleon number 56.
Calculate the number of electrons and the number of neutrons in this atom.
number of electrons ...l

number of neutrons ... [2]

© UCLES 2016 0653/21/M/J/16
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(ii)

(d) (i)

(ii)

(iif)
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Predict the type of bonding that occurs when the following pairs of elements react to form
compounds.

rubidium, iodine,

a Group | + a Group VII
metal non-metal bonding type ........occcciiiiiiiiiiis
sulfur, fluorine,

a Group VI + a Group VII

non-metal non-metal bonding type ........ooociiiiiiiiiiiis

During the reaction between rubidium and oxygen the rubidium melts due to a change in
the temperature.

State the type of chemical reaction that causes this temperature change.

Iron reacts with oxygen. The equation for this reaction is
iron + oxygen —> iron oxide.
State whether the iron is oxidised or reduced in this reaction.
Explain your answer.
10} o TN =

EXPIANATION ... e e e e e e e e e aaas

Another substance is involved in the formation of rust.

Name this substance.

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

Describe one method of rust prevention. Explain how this method prevents rust from
forming.

0653/21/M/J/16 [Turn over
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6 Fig. 6.1 shows a thermometer containing a liquid at 20°C and at 60°C.

=100 =100
—80 —{80
—60 —{60
—40 —{40
—120 —{20
—0 —{o
—-20 —-20

20°C 60°C

Fig. 6.1

(@) Complete the sentences below by choosing the correct words from this list:

density force mass power volume work
When the liquid is heated, the .......cccoiiiiiiiiiiiiiiee, of the liquid remains the
SAME. The ..eeeieiii s of the liquid increases on heating, which means that
the (o of the liquid decreases. [3]

(b) Water freezes at 0°C. Explain why the scale on the thermometer in Fig 6.1 shows that the
liquid in the thermometer cannot be water.

© UCLES 2016 0653/21/M/J/16
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(c) Fig. 6.2 shows the bulb of the thermometer placed in hot water at 80°C.

=100
—{80
—{60
—{40
—{20

heat

Fig. 6.2
The bulb and stem of the thermometer are made of glass.

When the thermometer is placed in the hot water, the top of the stem of the thermometer
remains cold to touch, but the liquid level rises to the 80°C mark.

(i) Name the method of thermal energy transfer that takes place in the liquid.

© UCLES 2016 0653/21/M/J/16 [Turn over
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(d) Fig. 6.3 shows simple diagrams of the arrangements of molecules in a solid, a liquid and

a gas.
diagram 1 diagram 2 diagram 3
Fig. 6.3
Complete the statement.
Diagram 2 shows a liQUid DECAUSE ........coouiiiiiiiiiiiiiice e
© UCLES 2016 0653/21/M/J/16
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7 Sometimes humans add untreated sewage to rivers.

Fig. 7.1 shows how the concentration of dissolved oxygen and number of bacteria in the river is
affected after some sewage is added at point X on the river.

A A

concentration of

dissolved oxygen number of

bacteria

bacteria

dissolved

oxygen
V'V )'( \'{ distance moved by water ————
+ along the river

sewage added here

Fig. 7.1
After the sewage is added to the water at point X, the water continues to move along the river.

(a) Describe and explain how the concentration of dissolved oxygen changes immediately after
the sewage is added to the water.

............................................................................................................................................... [2]
(b) The numbers of fish change after the sewage is added to the water.

Suggest why there are fewer fish when the water is at point Y, compared with point W.

............................................................................................................................................... [2]
(c) Explain why it is unsafe for humans to drink water containing untreated sewage.

............................................................................................................................................... [1]
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8 (a) Coalis a fuel that is used to heat homes. Fig. 8.1 shows a coal fire.

Fig. 8.1

............................................................................................................................................... [1]
(b) Natural gas and petroleum are two other fuels.

(i) Coal, natural gas and petroleum are all examples of one type of non-renewable fuel.
Name this type of fuel.
....................................................................................................................................... [1]

(ii) Name the main constituent of natural gas.

.............................................. [1]
(c) Ethene is a hydrocarbon.

(i) State the meaning of the term hydrocarbon.
....................................................................................................................................... [2]

(ii) Complete the structure of one molecule of ethene.

H\
C
(2]

© UCLES 2016 0653/21/M/J/16



17

9 A student investigates the current through a lamp as she varies the potential difference (p.d.)
across the lamp.
She designs the circuit in Fig. 9.1 to use in her investigation.

Fig. 9.1

(@) (i) Name the component represented by this symbol

(ii) The student has left out an important component from her design. This component is
needed to make some of her measurements.

On Fig. 9.1 draw the symbol for this missing component in its correct place.

(2]

© UCLES 2016 0653/21/M/J/16 [Turn over
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(b) The student uses the correct circuit to carry out her experiment.

Fig. 9.2 shows her results plotted as a graph.

4 =
//
3
/
/
current/A
1
/
/
/
/
/
0
0 4 8 12 16
p.d./V
Fig. 9.2

The resistance of the lamp is given by the formula

potential difference (p.d.)
current

resistance =

The student says that the resistance of the lamp is higher when the p.d. is 12V than when the
p.d.is 6V. The resistance at 6V is 2Q.

Use the graph in Fig. 9.2 to calculate the resistance at 12V to show that the student was
correct.

resistance at 12V = ... Q [2]

© UCLES 2016 0653/21/M/J/16
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(c¢) The current through the metal filament in the lamp is a flow of electric charges.

Name the charged particles that carry these charges.

(d) The lamp, when lit, emits radiation in the form of visible light and infra-red radiation.
Infra-red radiation has a longer wavelength than visible light.

(i) In Fig 9.3 below, write visible light and infra-red in their correct positions in the
electromagnetic spectrum.

gamma

L ultraviolet radio waves
radiation

Fig. 9.3
(2]

(ii) State which type of radiation in the electromagnetic spectrum has the highest frequency.

© UCLES 2016 0653/21/M/J/16
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