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

P
\
vertical speed \\
\
\
\
0
A B C D

time
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) Interms 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...........cccceuunnnn. 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.........ccccccvveee... m/s? [2]

(iv) Acceleration of free fall is 10m/s?.
Explain why your value in (c) (iii) is different.
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(a) (i) Using suitable diagrams showing outer electrons, explain how Fxaminers
magnesium oxide is formed from a magnesium atom and an oxygen atom.

............................................................................................................... [3]
(if) 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).
PSSRSO
2 et e e e e —e e e tee e et —eeatee e et e e aeeeanaeeateeeaneeeanreeenns [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 (M;) of magnesium oxide.
M e [2]
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(ii) Calculate the number of anti-acid tablets needed to neutralise 100cm? Fxaminers
of hydrochloric acid of concentration 3 mol/dm3. Show your working.

Number of tablets ........................ [4]
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6

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

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

< 30cm _ 20cm
Mcm

E——

P A l

centre of mass

v object S
130g

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

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

Mass of metre ruler.................... g

832211117

For
Examiner’s
Use



7
4 Sulfuric acid and hydrochloric acid are typical strong acids.

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

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

Mg + 2HCI — MgCIl, + H,

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

(d) Write the following symbol equation as a balanced ionic equation.
CuO (s) + H,SO, (aq) — CuSO, (aq) + H,0 (I)

(e) When sulfuric acid dissolves in water, the following reaction occurs.
H,SO, + H,O — HSO,” + H,O"

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

SPECIES e e e e e e e e e ——————

EXPlanation ...

[2]

[1]

[2]

[2]

[2]
[°]
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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 3.0Q).

6.0V
1|1

3.0Q

3.0Q

|
I

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

(b) the current through the battery.

Current through battery ... A

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

Total charge ........cccceeeeeeeiiei C
(d) the energy supplied by the battery.

[2]

[1]

[2]

[2]
[7]
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6 Ethanol can be made from fermentation of glucose, C,H,,O,. Fxaminers
(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, 2ggTh.
...................................................................................................................... [1]
(b) 2ggTh decays by emitting beta particles to become palladium, Pa.
Write an equation to represent this decay.
...................................................................................................................... [2]
(c) Aradioactive 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. Fxaminers

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

832211117



11

*(d'yJ) aunssaud pue ainjesadws) wool je .Wp g s seb Aue Jo 8jow uo Jo BWN|OA 8y

€0} 20l Lo} 00} 66 86 16 96 g6 6 €6 26 16 06 q
wnpuaIme] | wnigqoN | wniAsjepusiy | wniwis4 | wniuislsulg | wnjuiope) | wniexieg wnun) wnpuswy | wnuond | wniunyden wniueln wn|uoejold wnuoy] | Jequnu (o1wore) uojoud = g
n ON PN w4 s3 10 Ag wo wy nd dN n ed ulL loquis owore = X
82 €2 SSeuW O|WOje dAje|al = B e Kay
7] 0L 69 89 19 99 99 9 €9 29 19 09 69 89
wnpayn WinIgJaRA wninyL wnigi3 wnjwioq | wnisosdsAg | wnigiap | wniuopes | wnidong | wnuewes | wnyewold | wniwAposN | wniwApoaseld | wnua)
n7 qA wj 13 OH fa qlL PO n3 ws wd PN id 90 S$3119S pIoUndY €01 - 064
Gl gLl 691 191 ete] 29l 651 181 ¢s) 0s} 124 343 ovl S8119s ploueyjue |/ - 86y
1 68 88 18
wniupoy wnipey wnpuel4
v ey eE|
122 9z¢
98 g8 8 €8 4] ] 08 6. 8. 1L 9. Gl v. €L el « 19 99 el
uopey auneisy wniuojod yinwsig pea wnijley AnoJapy plo9 wnuield wnipu| wniwsQ wniuayy usysbun . wnjejuel | wniufeq | wnueyyueq wnueg wnisae)
uy W od 19 dd IL BH ny i | SO N M el H | eq sJ
602 102 ¥02 102 16} G661 26l 06} 98} 78l 18l 8.l 6el Ay €el
S €g s [ 0 6 8y Ly 9% G 144 (47 47 Iy [1}4 6¢ 8¢ 1€
uousy auIpo| wnunjjaL Auownuy uig wnipuj wnjwpe) JENTIS wnipejled | wnipoyy wnuayny | wnpauyoa] | wnuapghion wnigoiN | wnyuoouiz WNUPA wnpuoss | wnipigny
X I 9] qas us uj PO by Pd Uy ny 3 O\ aN 1z A S qy
el LTl o1 44’ 6LL Gll 4713 80} 90} €0l 10} 96 €6 16 68 88 a8
9¢ Ge e €e 43 0¢ 6¢ 4 1T 9% 14 e €C 44 14 0C 6l
uojdAiy aulwolg wnius|es oussly | wnjuewsss oulz Jaddop [O%OIN Jleqo) uoJ| asauebue|y wniwoiyo wnipeueA | wniuey | wnipuess wnpey | wnissejod
M 19 9S sY 99 uz no IN 09 o4 Ui 10 A 1L S 0] |
8 08 6L SL €L S9 ¥9 69 69 99 6g s 2 8 4 [0)4 6¢
8l Ll 9l Gl 14} el 4% 1
uoBly auloyy njng snioydsoyd uoalIs wnjuwngy wnisaubely | wnipog
v 19 S d IS v B EN
014 g'ee € [ 8C LT 144 €C
0L 6 8 L 9 S 14 €
uoaN auuon|4 usbAxQ uaboniN uogque) uolog wnijhieg wniyin
SN E| 0] N 3 g °g 1
0C 6l 9l vl 4 W 6 L
4 )
wnijaH uaboupAH
3H H
14 }
0 IIA I\ A N _ mn _ I |
dnoig

SjUaWal3 3y} JO a|qe] d1PoLIad dYL

133HS v1va

832211117



12

BLANK PAGE

832211117



