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F or th is p ap er y ou must h ave:
z a calculator
z th e F ormulae Sh eet
z th e P eriodic Tab le.

IN STR U CTION S

z U se b lack  ink  or b lack  b all- p oint p en.

z Answ er ALL q uestions in each  section.

z Y ou must answ er th e q uestions in th e sp aces 
provided.  Do NOT write on blank pages.

z If you need extra space for your answer(s), use the 
lined p ag es at th e end of th is b ook .   W rite th e q uestion 
number against your answer(s).

z Do all rough work in this book.  Cross through any 
w ork  y ou do not w ant to b e mark ed.
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IN F OR MATION

z Y ou w ill b e p rovided w ith  a cop y  of th e F ormulae Sh eet 
and th e P eriodic Tab le.

z Th ere are th ree sections in th is p ap er:
SECTION A –  Biolog y  
SECTION B –  Ch emistry  
SECTION C –  P h y sics.

z Th e mark s for q uestions are sh ow n in b rack ets.

z The maximum mark for this paper is 60 and the 
maximum mark for this section is 20.

ADVICE

z R ead each  q uestion carefully .

DO  NOT  TURN  OVER  UNTIL  TOLD  TO  DO  SO
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SECTION B – CHEMISTRY

Answ er ALL th e q uestions in th is section.

0 1

This question is about propane (C 3 H 8 ).

Th e carb on and h y drog en atoms in p rop ane are j oined 
b y  sing le covalent b onds.

FIGURE 1  sh ow s th e disp lay ed formula of p rop ane.

FIGURE 1

H C C C H

H

H

H

H

H

H

0 1 . 1

N ame th e ty p e of structure in p rop ane.   [ 1  mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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0 1 . 2

How is a covalent bond formed in propane?  [2 marks]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[ Turn over]
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0 1 . 3

Hydrocarbons with small molecules, such as propane, 
are volatile.

Define the term VOLATILE .   [ 1  mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Th e enth alp y  of formation of p rop ane can b e calculated 
using Hess’s Law and enthalpies of combustion.

0 1 . 4

Define the term ENTHALPY OF FORMATION .   [ 2  mark s]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[ Turn over]
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0 1 . 5

TABLE 1  sh ow s enth alp y  of comb ustion data.

TABLE 1

C(s) H 2 (g) C3 H 8 (g)
Enthalpy of combustion 
/ kJmol−1 – 3 9 3 . 5 – 2 8 5 . 8 – 2 2 2 0 . 7

Calculate th e enth alp y  of formation of p rop ane.

U se th e enth alp y  ch ang es of comb ustion sh ow n in 
TABLE 1 and Hess’s Law to answer.

Draw a Hess’s Law cycle in your answer.

3 C(s) + 4 H 2 (g) → C3 H 8 (g)  

[ 4  mark s]
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Enthalpy of formation of propane = ___________ kJ mol−1
_ _ _
1 0[ Turn over]
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0 2

Th is q uestion is ab out calcium and calcium comp ounds.

0 2 . 1

G ive th e electron config uration of a calcium atom.

U se th e P eriodic Tab le.   [ 1  mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 2 . 2

Describe the metallic bonding in calcium.  [2 marks]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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0 2 . 3

Calcium metal reacts w ith  dilute nitric acid to form 
calcium nitrate and one oth er p roduct.

Identify  th e oth er p roduct.   [ 1  mark ]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 2 . 4

Th e formula of th e nitrate ion is N O3
−

What is the formula of calcium nitrate?  [1 mark]

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

[ Turn over]
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0 2 . 5

Metal ions in solution are often identified b y  adding  
sodium hydroxide solution.

Th e ionic eq uation for th e reaction of calcium ions w ith  
hydroxide ions is:

Ca2+(aq) + OH−(aq) → Ca(OH) 2 (s)

What type of reaction is this?  [1 mark]

Tick (9) ONE box.

Acid- b ase neutralisation

Acid- metal

Comb ustion

P recip itation
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0 2 . 6

Calcium hydroxide can react with carbon dioxide to form 
calcium carb onate.

Th e eq uation for th e reaction is:

Ca(OH) 2  + CO 2 → CaCO3  + H2 O

Calculate th e numb er of moles of calcium carb onate 
formed from 200kg of calcium hydroxide.

U se th e P eriodic Tab le.   [ 4  mark s]

Number of moles of calcium carbonate = ______________
_ _ _
1 0

END  OF  QUESTIONS
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