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1 The Athletics Association uses chromatography to test for the presence of caffeine and
paracetamol in urine samples from athletes.

Fig. 1.1 shows a chromatogram of caffeine (1) and paracetamol (2) alongside urine samples
from four different athletes, A, B, C and D.
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Fig. 1.1

(@) Explain why the start line must be above the solvent.

(b) Suggest conclusions that the Athletics Association could make about the presence or
absence of caffeine or paracetamol in athletes A, B, C and D.
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2 Aball of mass 400q is thrown vertically upwards. ”

It reaches a maximum height of 3m.
[g=10N/kg]

(a) Calculate the value of the gravitational force on the ball at its highest point.

(b) Atfter the ball has fallen 1m from its highest point, the acceleration falls from 10m/s? to
8m/s2.

Explain why the acceleration decreases.

(c) On Fig. 2.1, sketch the speed-time graph for the ball as it moves upwards.

A

speed/ms!

time/s

Fig. 2.1 2]
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3 A substance melts at =7 °C and boils at 59 °C.

Fig. 3.1 shows the arrangement of particles in the substance at —10°C.

ceceee

Fig. 3.1

(a) Draw the arrangement of particles in the substance at 40°C, in Fig. 3.2.

Fig. 3.2 (2]

(b) The temperature of the sample is raised to 65°C. In terms of the kinetic particle theory,
compare the structure of the sample at this temperature with the sample at —10°C.
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4 Fig. 4.1 shows an object, O, and its image, I, formed by a convex lens.

Fig. 4.1
(a) Draw a suitable ray on Fig. 4.1 to find the position of the lens.
Draw in the lens and label it L. 2]
(b) Draw another ray to find the position of the principal focus.

Mark the position of the principal focus and label it F. 2]
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5 Table 5.1 shows data about three organic compounds.

Table 5.1
name formula boiling point/ °C
methanol CH,;OH 65
ethanol C,H;OH 78
propanol C4H,OH 97

(@) Draw a dot and cross diagram to show bonding in methanol, CH,OH. (Show outer

electrons only.)

(b) These compounds are members of the same homologous series.

(i) State the name of this homologous series.

(ii) State two characteristics, other than the trend in boiling point, of the members of

the homologous series in Table 5.1.
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(c) Ethanol reacts with ethanoic acid to form an ester. *

(i) Name the ester that is formed.

(ii) Draw the structure of the ester formed in (c)(i).

2]
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6 Fig. 6.1 shows a lighting circuit.
It contains two bulbs and three switches which are correctly wired.

Each bulb has a resistance of 960 Q.

bulb A bulb B l
240V a.c. supply

switch X switch Y T

switch Z

Fig. 6.1

(@) Which switches must be closed to light bulb B only?

...................................................................................................................................... [1]
(b) The circuit is to be protected by a fuse.

Draw, on Fig. 6.1, the fuse in its correct position. [1]
(c) Explain how the fuse protects the circuit.

...................................................................................................................................... [3]
(d) Calculate the total current in the circuit when all the switches are closed.

Show your working.

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

(e) State the energy changes in the bulbs.

...................................................................................................................................... [1]
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8

Strontium and calcium are elements found in Group Il of the Periodic Table.
(@) Calcium reacts with water in a similar way to Group | elements.

(i) Suggest two observations that can be made during the reaction.
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8 Fig. 8.1 shows a method of measuring the speed of sound. ”

An observer watches his assistant fire a gun.

On seeing the smoke he starts a stop watch and on hearing the sound of the gun he presses
the stop button.

80m

Fig. 8.1
(@) (i) Suggest why there is a large uncertainty in the value obtained in this experiment.

.............................................................................................................................. [1]
(ii) Explain how this uncertainty could be reduced.
.............................................................................................................................. [1]
(b) A sound wave has a frequency of 220Hz and a speed of 330m/s.
Calculate its wavelength.
................................................... [2]
(c) The amplitude of the sound wave is increased.
State the effect this has on the sound heard.
...................................................................................................................................... [1]
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9 Fig. 9.1 shows the apparatus used to prepare lime from limestone. ”

=~ waste gases

limestone and coke

L !—I——>|Ime and ash

Fig. 9.1

(@) Name the apparatus shown in Fig. 9.1.

(c) The coke acts as a fuel in this process, providing the high temperature needed for the
reaction to occur.

(i) Name the type of reaction that occurs when the limestone is converted to lime.

.............................................................................................................................. [1]
(ii) Write a balanced equation (using symbols) for the reaction.
.............................................................................................................................. [1]
(d) Describe the manufacture of cement using limestone.
...................................................................................................................................... [1]

© ECOS 2013 6888/03/0/N/13



11

10 Fig. 10.1 shows an experiment where water is heated to boiling point at the top while ice
remains at the bottom of a glass test-tube.

water L - — -

S bunsen burner
metal gauze . ——

ice

Fig. 10.1

The experiment is repeated using a copper test-tube and the ice is found to rapidly melt.

Explain why the results of the experiments are different.
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11 Green plants make glucose by the process of photosynthesis. ”

6CO, + 6H,0 —> CgH,,0, + 60,

(a) State the source of energy for this process.

...................................................................................................................................... 1]
(b) A plant uses 12 g of water to make glucose.
Calculate
(i) the mass of glucose made,
Mass Of gIUCOSE .......cceeeviiiiiiiiiiiiee e g [3]

(ii) the volume, at room temperature and pressure, of carbon dioxide used.

(The volume of 1 mole of any gas is 24 dm?3 at room temperature and pressure.)
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12 Phosphorus-32 is used in agriculture to study the uptake of fertilisers in plants.
It has a half-life of 14 days and decays by beta emission.
(@) Complete the equation showing the decay of phosphorus.
2P — ... F oo [2]

(b) Explain why phosphorus-32 is suitable to be used in this study.

...................................................................................................................................... [2]
13 Fig. 13.1 represents the structures of brass, zinc and graphite.
IRPES R
+444+4 ol
+444+4
zinc graphite
Fig. 13.1
Use ideas about structure and bonding to explain the following
(a) brass is stronger than zinc,
...................................................................................................................................... [2]
(b) graphite is soft and slippery.
...................................................................................................................................... [1]
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14 Fig. 14.1 shows two buses. Bus A has a luggage carrier on top and bus B has a luggage ”

compartment below the passenger seats.

Both buses are carrying the same mass of luggage and passengers.

[EV=
Rral| luuw C 2 T u.uum\x

Fig. 14.1
Explain why bus B is more stable than bus A.
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15 The apparatus in Fig. 15.1 shows a gas reacting with an oxide.

= solution A

\__excess gas burning
Q with a pop sound
I )
f Tz A

black copper(Il) oxide

»——solid B (zinc)

Fig. 15.1
(a) Suggest the identity of solution A.
LS T0] 1111 T o 0 NP [1]
(b) The copper(Il) oxide changes into a red-brown solid as the reaction proceeds.
The equation for the reaction taking place is:
CuO + H, = Cu +H,0

(i) Explain, in terms of electron transfer, why this is a reduction reaction.

(ii) Explain, using the kinetic particle theory, why heating the copper(Il) oxide makes
the reaction go faster.

For
Examiner’s
Use

©ECOS 2013 6888/03/0/N/13 [Turn over



16 For

Examiner’s

Ui
16 Fig. 16.1 shows a transformer which has an input of 240V and an output of 12V across the ”

load resistor, R.

The current in the primary circuit is 0.1 A. (Assume the transformer is 100 % efficient.)

24ovl — — RE]12V
a.c. T —] —

Fig. 16.1

(a) Calculate the current in the secondary circuit.
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(b) Fig. 16.2 shows a second circuit. %

diode

240V <[ E E

a.c. T | ] <i>

Fig. 16.2
A cathode ray oscilloscope (CRO) is connected across the output.

In Fig. 16.3, sketch the output voltage viewed on the screen of the CRO.

Fig. 16.3 (2]
(c) The 240V a.c. supply is disconnected and replaced with a 240V d.c. supply.

Explain why the transformer will not work.
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