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1	 The motion of a hot air balloon during the interval A to D after it began to rise 
from the ground is shown in Fig. 1.1.

A B C D
0

time

vertical speed 

P

Fig. 1.1

(a)	 Describe the motion of the balloon

(i)	 during the interval A to B.

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

(ii)	 during the interval B to C.

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

(iii)	 at point D.

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

(b)	 In terms of A, B, C, D and P, give the expression of the total distance 
covered during the time interval A to D.

		  Answer

[3]
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(c)	 When the balloon was stationary at a height of 30m above the ground, 
a metal ball was dropped. The ball accelerated constantly as it fell to the 
ground. An observer recorded that it took 3.0s for the ball to reach the ground.

		  Calculate

(i)	 the average speed of the ball as it fell.

Average speed.........................m/s	 [2]

(ii)	 the maximum speed of the ball before it hits the ground.

Maximum speed......................m/s	 [3]

(iii)	 the acceleration of the ball as it fell.

Acceleration........................... m/s2	 [2]

(iv)	 Acceleration of free fall is 10m/s2. 
	 Explain why your value in (c) (iii) is different. 

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

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

[14]
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2      (a)    (i)	 Using suitable diagrams showing outer electrons, explain how 
magnesium oxide is formed from a magnesium atom and an oxygen atom.

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

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

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

(ii)	 State the type of bonds found in magnesium oxide.

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

(iii)	 Name two other compounds with the same bonds as the one 
mentioned in (a) (ii).

1..............................................................................................................

2.............................................................................................................. 	 [2]

(b)	 Write an equation, including state symbols, for the reaction between 
magnesium oxide and hydrochloric acid.

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

(c)	 Tablets containing magnesium oxide can be used as anti-acids for human 
stomachs. One anti-acid tablet contains 3g of magnesium oxide.

(i)	 Calculate the relative molecular mass (Mr) of magnesium oxide.

Mr.................................................. 	 [2]
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(ii)	 Calculate the number of anti-acid tablets needed to neutralise 100cm3 
of hydrochloric acid of concentration 3mol/dm3. Show your working.

Number of tablets......................... 	 [4]

[15]
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3      (a)	 State the meaning of moment of forces about a point and state how it is 
calculated.

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

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

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

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

....................................................................................................................... 	 [2]

(b)	 Fig. 3.1 shows a uniform metre ruler, freely pivoted at a point 30cm 
from end P.

P

5cm

30cm

Q

centre of mass

130g

20cm

object S

Fig. 3.1
(i)	 Calculate the weight of object S.

Weight.........................................N	 [2]

(ii)	 Use the principle of moments to determine the mass of the metre ruler.

Mass of metre ruler..................... g	 [4]

[8]
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4	 Sulfuric acid and hydrochloric acid are typical strong acids.

(a)	 Explain the difference between a strong acid and a weak acid.

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

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

....................................................................................................................... 	 [2]

(b)	 Write the following symbol equation as a word equation.

Mg  +  2HCl  →  MgCl2  +  H2

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

(c)	 Write the word equation as a symbol equation.
		  sodium oxide + sulfuric acid → sodium sulfate + water

....................................................................................................................... 	 [2]

(d)	 Write the following symbol equation as a balanced ionic equation.
		  CuO (s) +  H2SO4  (aq) →  CuSO4 (aq) +  H2O (l )

....................................................................................................................... 	 [2]

(e)	 When sulfuric acid dissolves in water, the following reaction occurs.
		  H2SO4  +  H2O  →  HSO4

−  +  H3O
+

		  State and explain which species is acting as a base in this reaction.

Species .........................................................................................................

Explanation ................................................................................................... 	 [2]

[9]
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5	 Fig. 5.1 shows a battery of e.m.f. 6.0V and zero internal resistance connected 
to a switch and to two resistors in parallel, each of resistance 3.0Ω.

3.0Ω

3.0Ω

6.0V

S

Fig. 5.1

	 The switch S is closed for a period of 5.0 minutes. Calculate

(a)	 the current through each resistor.

Current through each resistor............................. A	 [2]

(b)	 the current through the battery.

Current through battery...................................... A	 [1]

(c)	 the total charge which passes through the battery.

Total charge................................C	 [2]

(d)	 the energy supplied by the battery.

Energy.........................................J	 [2]

[7]
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6	 Ethanol can be made from fermentation of glucose, C6H12O6.

(a)   (i)	 State the substance that is added to glucose in order to make ethanol.

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

(ii)	 Explain why air should not be allowed to enter the mixture when ethanol 
is prepared from this method.

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

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

................................................................................................................ 	 [2]

(iii)	 Write the equation for the preparation of ethanol from glucose by 
fermentation.

................................................................................................................ 	 [2]

(iv)	 State the method used to obtain the ethanol formed from the mixture of 
ethanol and glucose solution.

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

(b)	 Give one use of ethanol, other than its use in alcoholic drinks.

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

[7]

7      (a)	 Determine the number of neutrons contained in one atom of thorium, Th234
90 .

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

(b)	 Th234
90  decays by emitting beta particles to become palladium, Pa.

		  Write an equation to represent this decay.

....................................................................................................................... 	 [2]

(c)	 A radioactive sample containing 8 600g of thorium is left to decay for 120 
days. The half-life of thorium is 24 days. 

		  Calculate the mass of thorium left in the sample after 120 days.

mass of thorium.......................... g	 [2]

(d)	 Suggest the origin of background radiation.

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

[6]
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8	 Diamond and graphite are two forms of the element carbon.

(a)	 In terms of their structure, explain the difference in hardness of diamond 
and graphite.

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

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

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

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

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

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

(b)	 Give one use of diamond.

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

[4]
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