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Fig. 1.1 shows two identical razor blades, A and B, dropped at the same time from the top of a
building 4 m high.

Blade A is dropped on its face while blade B is dropped on its edge.

blade A blade B

Fig. 1.1

(a) State the force which pulls the blades down.
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(c) Fig. 1.2 shows the velocity-time graph for blade A.
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Fig. 1.2

(i) Calculate the acceleration of blade A between t = 0s andt= 0.6s.

acceleration = .........

(i)  OnFig. 1.2 sketch the velocity-time graph for blade B.

© EColL 2018 0181/03/0/N/18
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2 An experiment is set up to heat a solid iron block by using an immersion heater connected to g
12V supply.

A student uses the apparatus in Fig. 2.1 to measure the temperature of the iron block as it is
heated.

electrical heater

| iron block

Fig. 2.1
(a) Describe how the loss of thermal energy(heat) from the iron block can be reduced.

(b) The student connected an ammeter and a voltmeter in the circuit in order to determine the
power supplied by the heater.

Name the quantity measured by the voltmeter.
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(c) Table 2.1 shows the resyits of the experiment.

Table 2.1

Voltage/V current/A

Mmass of the metg|

increase in
cylinder/kg

time for which
temperature/oc

heater jg on min

Calculate:

(i) the power of the heater,

e [2]
(i) the total thermal energy gained by the iron block,
(assuming no heat loss)
B ot s [3]
(i)  the specific heat capacity of the jron block.
specific heat e [3]

[Total: 10]
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3 A man standing 50m away from a high wall beats a drum.
The atmospheric temperature is 20 °C.

(a) Calculate the time it will take for the man to hear the echo of the beat.
(speed of sound in air at 20°C is about 330 m/s)

(c) Fig. 3.1 represents a sound wave produced by a vibrating turning fork in air.
R
Fig. 3.1

(i) State what the letter R represents.

..................................................................................................................................... 1]
(ii) The frequency of the tuning fork is 600 Hz.

Calculate the wavelength of the sound waves in centimetres.

(Use speed of sound in air as 330m/s).

wavelength: ............cocooeeecerereenn cm [2]

[Total: 7]
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negatively charged rod

wooden piatforms

(@ CanBis Separated from

can A by moving the woode
the charged rod is still held in th

N platform from which it is piaceq while
€ position shown in Fig. 4.1.

Explain in terms of electron transfer Why can B js negatively Charged.

...................................................................................................................................................
...................................................................................................................................................

© ECol 2018 0181/03/0/N/18 [Turn aver



8

(c) Fig. 4.2 shows a 12V car battery connected to two identical lamps and two ammeters in a

circuit.
12V
1| ——I—
A
S
Qs
lamp B,
Ay
&mp B,

Fig. 4.2

() AnAmmeter A, reads 2.0 A when switch S is open.

Determine the reading on Ammeter A,.
ammeter reading: ..........ccoooeveeooi [1]

(ii) Switch S is closed.

State and explain what happens to the brightness of lamp B,.

effect on brightness:

© ECol. 2018 0181/03/0/N/18
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(d) Fig. 4.3 shows an 11 W fluorescent bulb supplied with 240V,

11W, 240V

Fig. 4.3

(i) Explain why fluorescent bulbs are preferred to filament bulbs.

' [Total: 11]

g
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5 Inanuclear power station, fission of %3U is used to produce electricity.

(a) Define fission

............................................................................................................................................. [1]
(b) Complete the fission reaction of uranium.
DU +0n — "% + G KR+2!n 2]
(c) State two disadvantages of using nuclear power stations.
............................................................................................................................................ [2]

[Total: 5]

6 Fig. 6.1 shows plants grown in a transparent plastic house and fed with a nutrient solution.

LTI

¥

Fig. 6.1
(@) The plants in Fig. 6.1 produce carbohydrates by photosynthesis.

() Name the form of energy required for this process

© EColL 2018 . 0181/03/0/N/18
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(b) Table 6.1 shows the concentration of the ions in the nutrient solution used to feed the plants.

Table 6.1
element ionic formula common source concentration in mg/i
nitrogen NO,~ ammonium nitrate 200
phosphorus PO potassium phosphate 40
potassium K+ potassium hydroxide 140

(i) Explain why it is advisable to prepare the nutrient solution only when the plants are fed.

..................................................................................................................................... 2]

~ (i) Draw a labelled diagram of apparatus that could be used to demonstrate that the nutrient

solution conducts electricity.

il

©EColL 2018
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7 Fig. 7.1 shows how water from a well is treated for use at school.

Py, 7.1

...................................................................................................................................................

............................................................................................................................................. [1]
(b) The water collected in the tank is impure.
() Explain why the water collected in the tank is impure.
..................................................................................................................................... [1]
(ii) Describe a physical test for the pure water.
..................................................................................................................................... 1]
(c) Explain why some people prefer using rain water over the water from the well for laundry.
............................................................................................................................................ (1]
[Total: 4]
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8 A student performed an experiment to investi
progresses.

gate how a reaction rate changes as the reaction
Excess diluted hydrochloric acid reacted with 89 zinc granules.

(a) Fig. 8.1 is an incomplete diagram that represents the apparatus used.

flask

dilute hydrochloric acid

849 zinc granules

Fig. 8.1

(i) Name the gas produced in this experiment.

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

(i) Complete Fig. 8.1 to show how the student collected and measured the volume of the gas
produced. 2]
© ECol 2018 0181/03/0/N/18
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(b) Fig. 8.2 displays a sketch of the results obtained during the experiment.

A

volume of gas /

| |

time
Fig. 8.2

(i) Name another piece of apparatus required to give the results in Fig. 8.2.

..................................................................................................................................... [1]
(ii) Use Fig. 8.2 to draw a conclusion from the investigation.

..................................................................................................................................... [1]
(iii) Explain the results in terms of particle collision theory.

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

rad L

© EColL 2018 0181/03/0/N/18
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(c) 8.00g of zinc was reacted with 50 cm?® of dilute acid solutions and at the end of the experiment
7.35g of zinc remained.

The reaction in the flask is represented by the equation:
Zn + 2HCl - ZnCl, + H,

Calculate; |

(i) Mass of zinc chloride formed.

(Relative formula mass of zinc chloride is 136)
Show your working.

............................................................ g [3]
(i) Concentration, in g/dm?3, of the zinc chloride.
Show your working.
..................................................... g/dm?3 [2]
[Total: 13]
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9 Lime (Ca0) is manufactured industrially by thermal decomposition of limestone (CaCOj) in a high
temperature oven called a kiln.

(a) State one use of lime

(b) Use a ‘dot and cross’ diagram to show the electronic structure and bonding in lime.

Show all the electron shells.

(2]
(c) Decomposition temperature, around 1000 °C, is reached by burning fossil fuel(s) in the kiln.

Describe how one of the gases emitted from the lime factory is formed. State the environmental
impact of the emission of this gas.

POUTRGHHITE e nessmrssmsn s st s smmsspssssnesgmsmgp o s s s A e

[Total: 5]
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10 Table 10.1 shows some physical properties of hydrocarbons P, @, R and S.

Table 10.1
compound relative molecular formula boiling point/°C
P 42 —48
Q 30 —B9
R 58 S —0.5
S 44 —42

(a) The hydrocarbons, except one, belong to the same homologous series.

(i) Identify the homologous series to which these hydrocarbons belong, using the information
in Table 10.1.

(i) The compound which is not a member of the same homologous series as others is used
- to make a macromolecule for use as a plastic material.

Describe how molecules of this compound react to form the macromolecule.
Draw the structural formula of the macromolecule.

EVEEEEIITIT ..o s s e s S s 0 R S s o Sy M B
..................................................................................................................................... [2]
Structural formula
[2]
H
¢ ©ECoL2018 0181/03/0/N/18 [Turn over
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(b) Useinformation in Table 10.1 to describe and explain a trend in bon[mg points in the homologous
series named in (a) (ii).

[Total: 10]
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