Year 12 Chemistry Mid-Year Examination 2010 CCGS

PART 2 (70 marks = 35% of paper)
This section has 12 questions. Answer all questions. Write your answers in the space provided.

Spare pages are included at the end of this booklet. They can be used for planning your responses

and/or as additional space if required fo continue an answer.

* Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page

» Continuing an answer. If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued., i.e. give the page number.
Fill in the number of the question(s) that you are continuing to answer at the top of the

page.

Suggested working time for this section is 60 minutes.

Question 26 (1+1=2 marks)

Write equlilibrium constant expressions for the following:

Equation 4 NHs(g) + 5 02(g) = 4 NO(g) + 6 HO(g)
Equilibrium constant &4 L
expression K = CNO-] E HZ-O] ‘//’

[NHz]T [ 2] d

Equation PCla() + Clx(g) < PCls(s)

Equilibrium constant j
expression K = \//’

[c]

Question 27 (2+2= 4 marks)
Draw a molecule of 1-butene
H\ /H v o c=c. in the ﬂ)b‘{' PIOLCQ
, C =& /'M
H p A W v fl ge tin 5 the H covrect.
F ¥
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1-butene can be polymerized ino poly(1-butene). Draw the structure of this polymer, showing all
atoms and three repeating units

H oM H Gl 4 GH \

p ?'r l A . ; / 6 C chean
CTeTET T e S —catls S

Question 28 (3+3+3=9 marks)

Account for the following observations

(a) The melting point of methanal, H,CO (-21 °C) is lower than that of methanol, CHzOH (65 °C)
. bt cavaleat psdecolar - .. mpt. a(efz,/Dj pon VDWW Eorees
v CHhotl . has disp + H‘baff)mj
v Hico has clisyg + d:’ﬂ/d:f

(b) The electrical conductivity of liquid magnesium chloride, MgCls, is greater than that of liquid
silicon chloride, SiCl, / /

~
Maldy s PV .. 195 Can MO wdrepr mSldeen

S-.C'(.L,- ' o Cﬂ\fa_w mSlecles” . . -~ NO CJVICM%L) WJ

{(c) The melting point of silicon dioxide, SiO, (1650 °C) is higher than that of carbon dioxide,

COz (-78°C ).
SO, is esvalout nedole — paod b brcak 57‘,@4) 4
\/ < CWO\.(MI— b&ﬂaj ’f’? P‘U/(‘lL(Q‘,

CO, 5 wvalait mSlewdar ~ oly aged # heak eak
VOLo Eaas = madt F V

page 19



Year 12 Chemistry Mid-Year Examination 2010 CCGS

Question 29 (2+2+2= 6 marks)

Draw structural formulae and give the IUPAC name for the organic products formed in each of the
following reactions. Show all atoms in the structural formula.

(a) When butan-2-ol is oxidized by acidified KMnQsj.

Structure of organic product Name of organic product

+1 O +H H

/ i ! f

H ,_;: —_— — . —C—H IJM+MMR_
i !

+ H H

(b) When propene reacts with bromine solution.

Structure of organic product Name of organic product
- 6/f '
!
Hee —C —-C./'—-H I,z o(.ém:;f,orme___
) { ]
H H
Ve v

(c) When methanoic acid reacts with propan-2-of in the presence of H'(aq)

Structure of organic product Name of organic product
H
H c ' H__J"‘H (
- - ~Z
N dH 2-propyfmethanca
)
H

(OM-@-— { Ma./k 1'2 I-—Promlmic:&\qmaq‘(c LQ
Cq/‘/cc:'{"/b VW dA and AaM))
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Question 30 (2+2= 4 marks)

Write the equation for the reaction that occurs in the following procedures. For full marks, chemical
equations should refer only to those species consumed in the reaction and the new species
produced. These species may be ions [for example Ag®ql, molecules [for example NHa),
NHa(ag, CHaCOOHY,)] or solids [for example BaSQOy), Cug), NasCOgzq)]

(a) Barium nitrate solution is mixed with sodium phosphate solution
2+ 3 5
Equation 3 Ba + 21117,'_ Ba 2 (FO), v/

{b) propane gas is bubbled through bromine water.

Br v

1 1t H How
/bt 1 é 1B
Equation k-2 .'_/C—c,*H 5(-7_ — =~ O~ ; ~ L + f‘
‘ . :
{,_; H W ] 11! 14
ar
2Ll
> TETT
Question 31 (2+2= 4 marks)

Write observations for any reactions that occur in the following procedures. In each case describe
in full what you would observe, including any:

¢ Colours

*  QOdours

*  Precipitates (give the colour)

*  Gases (give the colour or describe as colourless)

(a) Nitric acid is added to copper (ll) carbonate.
R / /
Observation; gjf<en s51. A a[r.'}q/p-f—l.fsj colavless adayless 2 S
Cgqen S, blue sk Gmwe ol (—! Breach chsephon
v’ DM?‘HF:{)

(b) Acidified potassium dichromate solution is added to ethanal.
Vs v
Observation; Solwton funs AN Drangl. t> @ﬂe&«/\
(W'A-e@a-@ Smetl )

\

o A.e.es(
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Question 32 (13 marks)

The graph below represents the concentration of reactants and products at equilibrium for the
Haber Process reaction:

Nag + 3Hzg € 2NHgg, AH = -92 kJmol'

At equilibrium, there is no change in the concentrations of each component. Sketch the
appropriate changes in concentrations of nitrogen and ammonia if;

(a) at time t; the conceniration of velume of the vessel was suddenly halved vV bstia l/‘ﬂ'f5
i | o L N e wr T clouldiny
(b) at time 1, equilibrium is restore A bttt ] A .
(c) at time t; the temperature is decreased Ny T

. R ' NI Y
(d) at time t4 equilibrium is restored

V' korisoded ot +'-r (2+2+2+2=8 marks)

/ A ha\l{/lj NL m’) NH] Lb\cuﬂb.mo 1A W

\ l Y A fa\"‘ro .
. \ : d.::-cs
) o —— T TS ﬂ\g‘
— ,"": ' MO\#C/*{
=OI "_.. e e Aa e e e n..;.'ﬂl‘ ‘{NJ
S - wsS
- -~
& ] - Ower”
= ’
£ ’
[
o |
O
c |
3
[NHs] '
I |
Time (min)
t1 tz t3 t4
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The equilibrium constant for the reaction before time t; was known. Would the equilibrium constant
be higher, lower or the same as it was at the following times (just answer “higher”, “lower” or
“Same“) )

(e) atthe time betweent; and i3 Same (1 mark) .~
() atthe time after iy h.ahe,/” (1 mark) -

At time 15 (not shown on graph), a catalyst was added to the system. What would be the effect
(write “higher”, “lower” or “same”) of this addition of a catalyst on:

(g) the equilibrium concentration of NH; Sa . (1 mark)

(h) the rate of the forwards reaction h:'ﬂhe/' (1 mark) -
(i) the value of the equilibrium constant Sorie. (1 mark)
Question 33 (3+3= 6 marks)

(a) Describe and explain the trend in the atomic radius of group | elements, moving from Li to
Cs.

A outcrmost e pecome Fortine ~ oaday cnd  befle.
,Sbu'e_{oﬂ,ea{ FM nm_c(-e_us s e e ﬂ/l-'s O'A‘{L\JCI‘SL\,S ',"b\a.._.
U hereale m audeas v |, atsul vadius iawrca ks,

v’

(b) Describe and explain the trend in the electronegativities across period 3, moving from Na to

Ar.
v
fdclear clhharg < 'S :«.hcma_ﬁbij . &E art &CJVJ adlede A

/o Sema andm sl ) 5o pot mudh hercart o .Shrie(oa.ay,
AA) Auncleer CIAGL/?L NWCytale g.) c‘«br(f!‘j 1(-.3 a'('ﬁ/qc;{—

- lg_y\D:(Aj ﬂ“"/ & 2= ( "ele d,\;vteja-{-i._{qu ’) Neseay |
' v
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Question 34

Mid-Year Examination 2010

CCGS

(6 marks)

For each species listed in the table below, draw the structural formula, representing all valence
shell electron electron pairs as either : or — and state the shape of the molecule or ion

Structural formula Shape
Species (showing all valence {sketch or name}
electrons)
VN
sulfur dioxide g
- Y (V-shap=d )
7 v
- "2 e
. 1O 3
phosphate ion [
PO — - [
o — P—OI betraa v
|
19t | /g
Y /
hydrogen cyanide '
HCN H~C=nN 1 l'necs
/ v
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(8 marks)

Question 35
Complete the following table. Note that the molar masses (M) of all substances are in the range of
70-74, and that any differences are insignificant.

Molecule Major type of intermolecular Boiling point ranking
attraction.(choose from dispersion | (i=highest, 4=lowest)
forces, dipole-dipole forces or
hydrogen bonding)
ch\C/CHB
SN Y
HiC CH, dispesin L
Ve
dimethylpropane v
B—CE ;1'::3 / 2
CEy—CEy—_ A A
%, ' = nﬂse__
CHy pj
butanone o v
H I:I 0
‘r
H-G-6-C ,
H H O~-H H - nguj
propanoic acid v P
I
BB OH B M
S0 S T N S
pentane v v
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Question 36 (2+3+3=Bmarks)
Sketch the following graphs:

(a) the first ionisation energies of the period 3 elements

L.E. (kJmol)

i (gemenas )

Na Mg Al Si P S CI Ar

(b) the melting points of the period 3 elements

m.p.(°C) v’ (P""k ot _{;)

v (lo)

S~

Na Mg Al S P § CI Ar

(¢) the eleven ionisation energies of sodium

|.E. (kJmol") 2

v

-ESi 2ﬂd 3Fd 41h 5§h Gth 7(h 8“‘[ gth .[Oth 11“‘!

END OF PART TWO
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