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1.  (a)  ( i )  P ' /

Mark Scheme June 2003

(i i) 1s22s22pu3s'�3pt'z

(i i i) charge on icn: 3- ' /

electronic configuration of ion of A: 1s22s?2pu3s'3pu r

(b) (i) different nunrber cf neutrons /

( i i )  N i  /

(c) (i) average atomic mass/weighted mean/average mass /

compared with carbon- 12 /
1112ffi of mass of carbon-1aon a scale where carhon-1 2 is 12 '/

OR
The rnass of 1 mole of atoms of an element /
cornpared with 12 g /
of carbon-12 {

t3j

( i i )  58.0x68.21100 + 60.0x27.3/100 + 62.0x4.5/100 I  58.726 ' /

= 58.7 ,t (to 3 sig figs. allow full rnarks for answer.58.726 (calc) gefs 1 mark
only)

Lzl

[Total :  11 marks]
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2. (a) correct dot and cross /

Mark  Scheme June  2003

i '?l
L V J

i 1 l

tZ j

iTctai:  1 1 nrarksl

r , ,  ' l

L  i l

(b) number of  electrons increases down groirp /

------+ greater van der Waais' forces/intermoiecuiar foi-ces /

(c) (i) brown/ci 'angelyellow colcur /

( ; i )  2NaBr + Cl2 -> Br,  + 2NaCl balanced equat ian /

or ionic equation. 2Br- + Cl2 -> Br, + zcf

( i i i )  C l /C12 ga ins  e iec t ron(s)  /  Br -  loses an e lec t rcn /

( iv)  Cl  is more react ive/rnore power-fui  oxidis ing agent than Br /

(v) acld AgNO3 / Ag' /

ye i iow prec ip i ta ie  {

C R

adcj Clz I  Br, ' t

curp ie in  hexane /  h l i . ;e-b lack in  s tarcn /

more energy/higher temperature needed to break these interrnciecular forces r ' '

1 4 1
i r j

t21

t1l
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3. (a) correct dot and cross /

(b)  ( i )  Ca.  (+)2  /

Mark Scheme

correct charges /

June 2003

t2l

( i i )  C:  (+7+ t

(c)  moies CaCOs = 20 x 106/1 00 = 200 C00 md /

mass  CaO =  200  000  x  56  =  11  2A0000  g  I  1 .12  x  1A '  g  I  11 .z tonnes  /

use of 56 x 2C/100 OR 56/5 is worth "f mark
decimal point in wrcng place i.e. 1.'12 x 1a is worth 1 mark.
units needed for 2nd mark.

(d) CaO + HzC ----r Ca(OH), r

(e )  ( i )  mo la r  mass  =  4A .1  +  (16  +  1 )  x2  =  74 .1  (g  mo l - t )  t

(i i) moles HCI = 0.200 x25.A11000 = 0.005 mol /

i 1 l

( i i i )  moles Ca(OH)e = 0.5 x 0.0C5 = 0.0025 rrrol  /

mass  Ca(OH)z  =  0 .0025  x74 .1  =  0 .1E5  g  t  accep t  f rom 0 .19  g  to  0 .18525  g

i.e. 4.0025 x answer ta (i)

candidate who does not use 0.5 wi l l  get 0.37 g -  wcrth 1 nrark

(iv) 1 i 'nol NaOH reacts with 1 rnol HC!

i  Ca(OH)2 Fias more OHs /  OFis needed to neut;-al ise /

Therefore twice the number of moles cf NacH are neeced

/  tw ice number  o f  OHs in  Ca(CH),  /

t21
(f) soiuticn reacted with CCz / forrning CaCO.. /

l2l
iTctal  15 rnarksl
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4.  (a)  4  va l id  examPles / / / /

Can be names or formulae. lf a formulais used, it must be correct for the

struciure: i.e. fOr simple mcleculer, Hz" Pu, Ss, efC is feuqired.

(b) (i) posit ive ions/metal ions/cations /

surrounded by free/delocalised/sea of electrons /

( i i )  e iectrons move /

(c)  sol id lat t ice,  ions are in f ixed posi t ions /

molten, ions are free to move and conduct /

t2]

(d) giant has stronger forces/slmple has weaker forces / ( i.e. cornparison of forces)

giant: covalent bonds break /

I impte: molecules/intermoleculas- forces break i van der Waals break /

t3j

[Total:  12 marks]
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5. electron pairs repel /

as far aparl as possible /

lone pair  repulsion > bonded pair  repulsion /  lone pair  reduces bond angle /

4 examples, for each: shape ,/./ ' / ,/

either

a named moiecule that matches a coi-rect shaoe

 T
\J '

correct number and type of electron pairs to match shape

3 correct bond angles ,/ ./ /

qowc: technical words of three shapes:

i . e .  l i nea r

non-l inear /  V-shaped i  angular i  bent

tr igcnal planar /  p lanar t r iangle

tetrahed ral I tetrahed ron

pyramid(al)  i  t r igonal pyrarnid(al)

June 2003

t7l

[Sub-total :  10]

[Sub- to ta l :  1 ]

[Total: 
' 'l 1 nrarks]
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Further notes on Question 5
1. Three marks that explain the theory:

electron Pairs rePel /
o  Th is  cou ld  s imply  be wi th in 'e lec t ron pa i r  repu ls ion theory 'or ' lone pa i rs  repe l '
lone Pairs rePel more /
repelled as far aPart as Possible /

2.  Seven marks for shapes and bond angles
Bond ang les

. Credit up to three correct bond angles for chosen examples. i.e. 3 max

Shapes
(a) lf a candidate has drawn shapes of mclecules,

o ff i?fk the shapes irrespective of any words that Cescribe them.
. only look at the words (pyramidal, etc) for the QoWC mark (see below)
. do not use an incorrect name as a 'con' or we wil l  be looking for both the shape

and the name for the mark.
e .g .

6-9-n '/
104.50 , /

tr igonaf planar2/
ignore except for C.oWC

(b ) l f  a candidate has drawn a'correct 'shape but for a molecule that does not exist ,  then

the shape mark cannot be awarded. e.g.  BeCl3 shown as a tr igonal planar molecule

would not score the shape (but could score an angle mark of 120 o if ' tr igonal planar'

is used as a fall back). The example below is certainly worth something!
e .  g .

CI
l x

- B e
6;/\-z-Cl

1200 ,/

tr igona! planar/
This rescues the angle mark

(c) lf a cancjidate has not drawn a diagram,
I  the shape mark is st i l l  possible i f  the correct technical  word is used. l f  th is tact ic

has been used then you can sti l l  award the technical words as part of the QoWC
mark (see below).

e .g .  CHa has a  te t rahedra l  shape /  w i th  a  bond ang le  o f  109.5  "  /

QoWC One mark
Use of any three of the 'shape technical  words'  wi th correct shapes.
i .e.  test ing 'correct usage'  of  technical  words.


