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1 Fig. 1.1 shows the design of a periscope.

(a)
(b)

(c)

(d)

mirror 1
\\; light ray

f// mirror 2

Fig. 1.1
Complete the path of the light ray after it strikes mirror 1. 2]

Draw in the normal to the surface of mirror 1.

Mark the angle of incidence and label it i. (1]

State the relationship between the angle of incidence and the angle of reflection.
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2 (a) A student investigates the rate of reaction between limestone (calcium carbon
dilute hydrochloric acid.
CaCOy(s) + 2HCl(aq) — CaCl,(aq) + H,0O(l) + CO,(g)

Describe the effect on the rate of reaction of

(i) decreasing the concentration of the acid
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3 Fig. 3.1 shows a speed-time graph of a sprinter in a 100 m race. He took 12's to com

race.
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Fig. 3.1

(@) (i) Describe the motion of the sprinter during the first three seconds.

............................................................................................................................... [2]
(ii) Describe the motion of the sprinter during the section AB.
............................................................................................................................... (1]
(b) Calculate the distance the sprinter covers in the first three seconds.
Show your working.
distance = .........ccccuuue m [3]

(c) State the speed of the sprinter as he finishes the race.
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(@) (i) Use the Periodic Table on page 12 to find the total number of electrons in 0
of magnesium, Mg.

total number of electrons = ..........c.........

(ii) State the number of electrons in the shells around the nucleus of a magnesium
atom.

first shell .....ccooeeeiei

second shell ...,

thirdshell ... [1]
(b) A piece of magnesium ribbon burns when heated in air to form the oxide.

A piece of sodium oxidises spontaneously at room temperature when exposed to air to
form the oxide.

A piece of copper wire does not burn when heated in air but does form a layer of oxide.

(i) Place these three metals in an order of increasing reactivity, the most reactive on
the right.

least reactive most reactive

(1]
(ii) Name a metal in Group | that will oxidise more readily than sodium.

............................................................. [1]
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Fig. 5.1 shows an electrical circuit.

Fig 5.1

The reading on the ammeter is 0.8 A, and the potential difference across the resistor labelled
Ris4.0V.

(a) Complete the diagram to show how a voltmeter would be connected to measure the
potential difference across resistor R. [2]

(i) Calculate the value of the resistor R. Show your working.

resistance = ..........cceuun...

(i) State the unit in which the resistance is measured.

(c) Calculate the total resistance in the circuit. Show your working.

total resistance = ................... 1]

(d) Calculate the potential difference across the battery in this circuit. Show your working.

potential difference across the battery = ................... V [2]
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6 (a) Sodium chloride is an ionic compound, containing the ions Na* and Cl~.

(i) Describe the formation of each of these ions in terms of electron transfer betwe
atoms.

(i) In terms of forces between these ions, explain why sodium chloride has a high
melting point.
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7 Fig. 7.1 shows an experiment set up to investigate the deflection of B-particles by a
field.

to counter

radioactive
source

detector

lead sheet

magnets

Fig. 7.1
(@) (i) Explain the purpose of the lead sheet.

Even when there is no radioactive source present, a few counts are recorded each minute.

(iii) State what causes these counts.

(c) Explain why a similar experiment to show the deflection of a-particles must be done in a
vacuum.
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(d) When demonstrating the deflection of o-particles a very much stronger m
needed than with the B-particles. The deflection is very much less and it is I
opposite direction.

(i) What does the small deflection and the need for a stronger magnet suggest about
the mass of the a-particles compared with that of B-particles?

(ii) What does the deflection in the opposite direction tell us about the o-particles
compared with B-particles?
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(@) The formula of a hydrocarbon compound is C,,H .

(i)

(ii)

(iif)

(iv)

10

Use the Periodic Table on page 12 to calculate the relative molecular mass,
compound. Show your working.

Describe a chemical test to distinguish between alkanes (saturated hydrocarbons) and
alkenes (unsaturated hydrocarbons).

(b) One use of the hydrocarbon, C,,H,,, mp 37 °C, is in candles.

(i)

Candles burn with a yellow sooty flame. Name three chemical products formed when the
candle burns.

B e 3]
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(i) Explain why there needs to be a pool of molten wax round the wick for the
properly.

yellow flame

= wick

/
e pool of molten wax

solid wax candle

(ili) Suggest why candles for use in hot countries should be made from hydrocarbons with
more than 20 carbon atoms in the molecule.
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