
Section A

Four suggested answers labelled A, B, C and D are givenfor each question. Choose one
correct answer.

/ Ascorbic acid (vitamin C) cures scurvy and may help prevent the common cold. It is
composed of 40.92% carbon, 4.58% hydrogen and 54.50% oxygen by mass. Determine its
empirical formula. [relative atomic mass of C=12;H:I;O=16]

@ crsoo,
B. CzHlOz
C. CaH5Oa
D. C3HOpx

y'Calculate the relative atomic mass of naturally occurring Renium from the following data:

Renium-185
Renium-187

184.95
186.96

37.47
62.93

A. 185.02
B. t85.72

6t rco.zt
Y. rsz.or

3. The ionization energy of the hydrogen atom can be calculated from the Lyman series in the
hydrogen emission spectrum by determining the frequency of the

@ spectral line with the shortest wavelength.A
B. spectral line with the longest wavelength.r
C. spectral line with highest intensity.
D. first spectral line in the series.>

4. A small bubbles rises from the bottom of a lake, where the temperature and pressure are
8t and 6.4 atm, to the water surface, where the temperature is 25oC and pressure is 1.0
atm. Caleulate the final volume (in cmi) of the bubble if its initial volume was 2.1 cm3

A.0.35
t B.12.7

@r+.1
D.42.0

/.fne valence shell electronic configuration of two elements X and Y are respectively ns2np3
/ and ns'np'. Which of the following represent the forryla and type of conlppund formed

between X and Y.
A.XY, covalent
B. XYz, covalent
!. X2Y, ion
(DXYI, covalent
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6. The structural formula of the sulphite ion is shown below

to-l  -a7'-
o

What is the angle of the O-S-O bond?

A. 900 x

@toz"a
c. 109"29'a
D. 120"

"4. 
Phosphorus forms PCll and PCls rryfiile nitrogen forms only NCl3 and not NCls. Which of
the following best explain this difference?

A. Phosphorus has more metallic character than nitrogen.
B. The size of the phosphorus atom is larger than that of nitrogen.

Allotplorus is in Group l5 of the Periodic Table whereas nitrogen is in Group l3X
(p'Phosnhorus is in Period 3 of the Periodic Table whereas nitrogin is in period 2

/.m"table shows experimental results obtained for the following reaction:

2XO+Oz+2Xaz

Partial pressure of XO/Pa 100 100 50 50
Partial Pressure af OzlPa 100 25v 100
Relative rate 1.0 0.25 0.50 0.125

what is the missing value of the partial pressure of oz in the table?

A, so
GJ 25
c. 40
D. r2.5

X 9. Known amounts of hydrogen and iodine are allowed to come to equilibrium at 500oC in a
vessel of known volume.

Hz + Iz :-: 2HI
From which experimental method can Kc be found?

meastring the total pressure in the vessel.
slow cooling to 20oc, breaking open vessel under aqueous potassium iodide, and
titrating the iodine present with aqueous sodium thiosulphate.
rapid cooling to 20oc, breaking open vessel under aqueour potassium iodide, and
tilrgting the iodine present with aqueous sodium thiosulphaie.
withdrawal0f a measured sample of the equilibrium mixture, followed by complete
decomposition of the hydrogen iodide present and then titrating the total amount of
iodine with aqueous sodium thiosulphate.
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-10. The density of glacial ethanoic acid id 1.05gcm'3. What is the pH of the solution formed
when 2.0cm' of the acid is dissolved in distilled water and the volume made up to
2}0cm3?
[R.a.m: C:1.2;H: 1; O: 16, Ka of ethanoic acid = 1.8 x l0'smoldm-3]

A. 0.76
B. 2.45

@ z.ts
D. 2.90

I l. The vapour pressure-composition curve for a mixture of benzene and methylbenzene is
shown below:

t l
vapourpressure 

l. I>---':-- I

. t997:. .composition loo%
(methylbenzene) (benzene)

When a mixture containing 60o/oberuene and 40o/omethylbenzene is fractionally distilled
what is the composition of the first distillate and the residue in the flask at the end of the
process?

X'irst distillate Residue
@ br*"nr methylbenzene
B. rnethylbenzene \ benzene
C. benzene mixtwe of benzene and methylbenzene
D. methylbenzene mixture of benzene and methylbenzene

ur(2. Consider the Daniel cell below:

Zn(s) I ZnS 04 (aq)//Cu S O4(aq)/Cu( s )
Which of the following statements is not correct regarding the cell above?

W frt sulphate ions migrate through the salt bridge from the zinc compartment to the
copper companment.

B. The standard e.m.f of the cell is 1.10V
C. The zinc electrode gradually dissolves.
D. Electrons flow from zinc to copper through the external circuit.

13. Which of the following ions has the most exothermic enthalpy of hydration?
A. Na*

@aPl '
C. Mg"- )

D.ca7* !j
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14. The table below shows the enthalpies of the elements potassium and bromine, and
potassium bromide.

Ionization energy of K:496 kJmol'r
Electron affinity of Br = -349 kJmol-r
Enthalpy of atomization of Br = l2lkJmol'r
Enthalpy of atomization of K = 108 kJmol-r
Enthalpy of formation of KBr = -411 kJmol'r

What is the AHo value for thr reaction below?
KBr(s) -* K*(g) + Bf(g)

A. +l33kJmol-r
B. -4l4kJmol-r

@ +lsTkJmol-ra
D. -787kJmol-'

15. Which of the following statements regarding electrolysis is correct?

A. Oxidation occurs at the cathode while reduction occurs at the anode.
B. Electrons flow from the cathode to the anode through the external circuit.
C. Electrons help to conduct electricity through the electroll'te.

@ fne ease of cations to be discharged during electrolysis is inversely proportional to
the reactivity of the metals.

SKWnicnoxide can form a solution with the lowest pl{ when I mole of the oxide is
dissolved in 1dm' of distilled water?

f' P+oro
( B) Cl2O7=C soz

D. MgO.

17. AlCl: reacts with LiAIH+ and (CHr)lNAlH:. Which statement about (CH3)3NAIH3 is
correct?

A. It is dimeric
.B; It contains hydrogen bonding.

Q The Al atom is electron deficient. d

@ fnr bonds around the Al atom are tetrahedrally arranged

18. The same amount of an electric current flow through molten sodium chloride and molten
aluminium oxide mixed with molten cryolite. If 4.6gof sodium is produced in one cell,
what is the mass of aluminium produced in the other cell?
I Relative atomic mass; Al=27,Na = 23]

o.9e
1.8g
2.7g
3.6e
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19. Which of the following statements about the oxides of nitrogen is not correct?

A. NzO+ is colourless
B. NOz is a brown gas i
q. NO has an unpaired electron in its structure.

@*" hybridization of nitrogen atom inNOz is sp3.

20. When concentrated sulphuric acid is added to separate solid samples of sodium chloride,
sodium bromide, and sodium iodide, which set of halogen'containing substances is
produced?

A. Clz, Br2 and 12 only.
B. HCl, Br2 and 12 only.
C. HCl, HBr and Hl only.

@\ HCl, HBr, Hl, Br2 and 12 only.

udt.fk""elements in Group 17, P,Q,and R have the following properties,

o P is a liquid at room ternperature
o Qis the strongest oxidising agent
e The hydride of R has the highest Ka value

Based on the above, the correct arrangement of the elements in order of incre-qqing pfolgL
number is

A. P,Q,R
B. P,R,Q

..Q: R'P'Q

@ Q,P,R

22.The anti-cancer drug cisplatin has the formula PI(NH3)2C12. In the human body, one of the
chloride ions of cisplatin is replaced by one water molecule.

ft(NHr)zClz + HzO --r [pt(NH3)zHzO)CU. + Cl-
what is the oxidation number of platinum in each of these substances?

x 23.Which of the following statements about geometrical isomerism is true?

A. The molecule must be planar.
.Z\

(pJ The melting points of the cis and trans issmers are different.
C. The chemical properties of the cis and trans isomers are different. r
D. Two groups of atoms must be on each carbon atom that is covalently bonded bv a

single bond.
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24. Monosubstituted benzene has the formula CoHsX. When C6H5X reacts with an
electrophile Y, a trisubstituted benzene compound, Z is formed. Which of the following
statements is correct?

(4) The molecular formula of Z isCoHrXyz
B. The molecular formula of Z isCoFlXyzx
C. The number of isomers of Z is 3.
D. Thenumberofisomers of ZisT

25. Which of the following compounds will react with alkaline iodine to give

-COO-

-coo'

C.
- cH2coocH3 -cH(oH)CH3

-cH2coocH3 'CHr

-cocH3

-CH(OH)CH3

26. Which sequence shows the correct order of decreasing ease of hydrolysis?

A.

D.

A.
B.

C.

CH3CH2CI ,
(cH:)zcHCl ,

CH3CH2,Br ,
(CHr)zCHI ,

-c l ,

-CHzCl

CHTCHzI
(CHr)zCHBr

O"' , ocH,c'
(D 

@*r'n' o-"'
o
@

27. Amixture is made by adding together one mole of sodium hydroxide, one mole of phenol
(CoHsOH) and one mole of hexan-l-ol (CeHnOH), each solute being in aqueous solution.

Which organic species are present in the final solutionll

A. Mainly CeHsOH and C6H6OH
(B) Mainly C6H13OH and C6H5ONa*
C. Mainly CoHsOH and CoHrr ONan
D. Approximately equal quantities olceHsoH, ceHrroH, crHsoNa+ and coHr oNa*
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28. Which one of the following pairs of reagent cannot be used to prepare CHICHzCI?

A. CHz=CHz + HCI
B. CHz: C$Cl + Hz

,i cH3cH2oH + HCI

QJ CH3CH2OH + Clz

29. Acompound X, CaHroO gives the compound Y, CaHsO on oxidation. Y gives a y€llow
precipitate on warming with alkaline aqueous iodine. Which of the following could be X?

A. CH3CHzCHzCHzOH

! (CHr)zCHCHzOH
(c)cH3cH2cH(oH)cH3
D1 (cng)3coH

30. Compound Y changes the colour of acidified sodium dichromate (VI) fronr orange to
green. I mole of Y reacts with 2 mole of HCN (g). What could Y be?

A. CHTCOCHzCOCH3
f$ oH-ccHzcHzcHo
Y cHrcHBrcHzcHo
D, CHfHBTCHzCHzBT

31. One form of the biodegradable polymer, used for plastic bags has the following structure

-CH: O CHr O
t l l l t l

-cH- o-c - cH-o - c - cH-o-c -
t t l

CH: o

What would be the monomer for this polymer?

G) cH3cHCooH
OH

B. cH3qHcooH
CI

(1vr 
CH:CHzCOCIX

D. cH3qHCHO
OH
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32. Ethe;rereS.tyth aqueous bromine to give two products, cH{BfcHr&)*d
CHzBTCHzOH.
Which statement is correct for these products?

@ no,fr products can be hydrolysed to form the same diol.'B. Both products can form hydrogen bond with water.X
C. Both products are obtained in this reaction by electrophilic substitution. Y
D. Both products are obtained in this reaction by nucleophilic addition. 4

33. Which one of the following gives the conect order of acid strength for ethanoic acid,
chloroethanoic acid and phenol?

Strongest Weakest
A. CHICOzH > CeHsOH > CHzCICOzH
B. CoHsOH > CH2CICO2H > CHTCOzH
C. CHzCICOzH > C6H5OH > CH:COzH

(E cHrclco2H > cHrcozH > coHsOF{.

34. CompoundZ
o has the molecular formula CroHraO
o is unreactive towards mild oxidizing agents.
what is the st4rclrre of the compound formed by dehydration of Z?

A. 17+
\sitcH,cH2cH=cH2

B.
@t"'tH:cHCH3

(e'8S"""'

o_3#44=QH,
D.

35' Which one of the following compounds will give a precipitate of piiodomethane
(iodoform) when reacted with iodine and aqueous sodium hydroxide?

A. CoHsCHO
p,.*(CHTbCOH

;w ctucHzGH(oH)cH:
D. CHTCHzCHzOH

962/t g
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36. Paracetamol is a pain -killing drug:

NHCOGH.
t-

/ -r.ll\r'
,

OH

What are the products from its reaction with excess of boiling aqueous NaOH?

A. NHCOCH3

r'A
l(  ) l\r'

6ru*

B. ol"'
-rAr

fn-l + cHrcooNa.

\2
I

OH

a\

I NHz
I

rftl + cHscooNa-
\/

ONa-

D. xoo^u.
anl + cH3oHv

blu.

37. W and Z are the products in a two steps reaction with 2-bromopropane, as shown below.

, KCN/ethanol Na/ethanol
2-bromopropane W ---=---> Z

W and Z are most likely

A.2-butanonitrile butyl ethanoate

hethyt propoxide pentanarnineX

@-methylpropanonitrile 2-methyl propanamine .
D. 2-methylpropanonitrile butanamine I
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b,
38. Which reagent could.be used to separate a mixture of phenylamine, C6H5NHz and

methylbenzene, C6H5CH3?

A. dilute aqueous sodium hydrogencarbonate
@ aitute hydrochloric acid
C. propanone
D. dilute aqueous sodium hydroxide

39. Which structure represents the repeating unit of a protein?

A. _9H'H9-o- c -  c-c-
A fin,

hoo
' ' '  -d - cHz-C -o-cHz-cHz-o-

C. H CH.
-i - q--
H COOCH3

l.
\DJ. \ - /  o o

-N-CH, -c N-CHz- d-
HH

40. The_compound hex-3-en'1-ol, P, has a strong 'leafly' smell of newly cut grass and used in
perfrrmery

P: CHTCHzCH:CHCH2CH2OH

What is produced when P is treated with an excess of hot concentrated acidic KMnOa?

A. CHTCH2CH(OH)CH(OI-I)CH2CHzOH

A CII3CUzCH:CHCH2COOH
(91 CH3CHzCOOH and HOzCCHzCOzH
D. CHTCHzCHO and OCHCHzCHzCHO
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Section B

Far each question in this section, one or more of the three numbered statements I to 3 may
be correct. The responses A toD should be selected as follows:

A B C D
I only

is correct
I and 2 only
are corTect

2 and3 only
are correct

1,2 and 3
are correct

41' The table below shows the equilibrium constants at different temperatures for the reaction
P

Nzo+(g) y -r 2Nodg)
light yellow brown

600 1.78 x 10"kPa
1000 2.82 x l0*kPa

The above information shows that:
1. Dissociation of dinitrogen tetraoxide is an endotermic process.
2. When temperature increases, the colour intensity of the gas mixture will increases.
3. Increase in pressure will shift the equilibrium position to the left.

42. When ammonia gas reacts with hydrogen chlorid€ gff, white fumes of ammonium
D chloride is formed. Which of the following statements is true of ammonium chloride?

l. it has both covalent and ionic bonds.
2.It is soluble in water.
3. The cation is tetrahedral in shape.

43. An aqueous copper(Il)salt is electrolysed between copper electrodes, using a consranr
A current. What affects the mass of copper deposit on the cathodes?

l. the time taken
2.the concentration of the solution-
3. the nature of the anion present.

^ 
44. An oxide Q gives off chlorine gas when heated with concentrated hydrochloric acid.

A When all of the chlorine gas has evolved, the remaining solution is mixed with dilute
sulphuric acid. A white precipitate is formed. e is probably
l. PbOz
2. SnOz
3. PbO

/5. Which of the following is true about an acid-base indicator?
1. the ions and molecules in the indicator must have different colour.

\ 2. It must change colour atpH= T
3. It can only be used for the titration between a strong acid and strong ba.$0
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46. A hydrocarbon, P, with molecular formula CrHr, reacts with chlorine gas in the presence
g of iron(Ill)chloride, FeCll as catalyst. A product, Q, with molecular formula C7A7CI, is

produced. The possible structural formula(e) of e includes

l .

-CH:

CI

'CHr

n47. which of the following molecules undergoes sp2 hybridisation?hl l. soz
2. HCN
3. CzHo

48. The ester with structural formula
A

CH:CHzCHzCOOCH(CHr)z

can be synthesizedby the reaction between
1. butanqyl chloride and propan-2-ol
2. butanoic acid and propan-l-ol
3. propanoyl chloride and propan-2-ol

49. cobalt form a complex with formula [co(H2NcHzbHzNu )zclzl*.This complex
c l. contain cobalt with an oxidation number of +l

.2. can exist as geometrical isomers
3. can exist as optical isomers

50. Which of the properties of group 14 elements will incre_ase with the increase in proton
number?
1. The metallic property
2. The stability of the tetrachloride
3. The first ionization energy.

962t1 l3
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Section A [ 40 marks ]

Answer all questions in this section

1. (a) The typical automobile antifreeze is ethylene glycol, CzHz(OH)z . It is a good idea to leave
the ethylene glycol-water mixture in the cooling system at all times to provide all-weather
protection.

(i) State why ethylene glycol can mix wjth water.

U's.r*..$yer.t..hare. hgdloryt ffyl...ssn .{".re....H:her,.dig..r4/.tL.Mv&.r.,......
\

t l l

t l l

Pressure/atm

Figure I

lil* h. temperature

(b) Figure 2 showsthe Lyman series of hydrogen emission spectrum,

Figure 2

(i) Name the region of electromagnetic spectrum of hydrogen emission spectrum. t1l
.. .... .w!trayi.qlc+. . . .radistron . .hEht ,O

(ii) State the transition of electron which produce the line p.
nab $o v1 - t I

. , . . . , . . ! : :9, . . .Je. . . .T=l-  q... . . .1

tu

(iii) Anange the frequency of lines P, Q and R in descending order.
P'Q'R , t1 l
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(c) [CoCb(en)2J* complex ion exhibits geometrical isomerism and optical isomerism.

t l l

t l l
/

CYJ5.. . . . . .J.6. . . . . . \ . .
\
I

(iii) Draw the optical isomers of [CoCl2(en)2]*. t l l

2. (a) Zinc-air battery is a type of air batteries which is fitted in electric vehicles.

(i) Write the overall reaction for the nnc-afu battery.

(ii) Calculate the e.m.f. for the zinc-air battery under standard conditions.
' anpde: {Jn -+In"* +t"- ) e +0.?6 v

- l ' .S V

t1 l

l2l

$ +,u?- + 3 HsO ,'

JZn* 0 ' t  l tH* -+ sH'0 +

^el-
e .m.( '  hrzd -Eox.

= - l -s3-o.+C
:  _ o.ulv

s Zntt

(iii) If a current of 2.7 x lOs A is to be drawn for a zinc-air battery system, what is the rglgs
nlrrrlbcfgf"e{ygqq33rs would need to be supplied to the battery every second ? 

n = I.. t3l

Q =I t
a(e.rxro ' ) [ t  )  $F ") . lxn?C
=t-f  KfC5,, ,  6)  - ' r

,  L 
)(L /

1 '  * \ ' /Y &-tr tos
o '+>vLqg$.1-310i{-  

-  4GE6x| ' rmoi o." '

1 vnol  4 O",  $ F . , .  _._ .  xmsl 0- :  o. 'Bt i rnol .
-- 4lq6scp) c

?'mol 0'  S e-i  Xrpb C

(iv) Name another example of air-batteries.

Eo*t l  ,  +o. t$9-[-o.T6)
.  +1. i6V

... . . .Ahr.ni wtwyn;ai.q. . .b+fren gshttp://edu.joshuatly.com/ 
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(b) Choosing suitable examples from the following :

Fe'* , NHr , HzO, HSO+', NHz-

Using a different equation in each case to explain the terms below.

(i) Lewis acid 
/ lll

. .......H*S9.:+...?..H.1...:..t|sq'+.....1 ..F::.:..e.ti:-0...?...1P9{:.92eJ.::...";rcjl'

(ii) Bronsted-Lowry acid t1l
,--rtT> + t

........N.11.1.r.Hl..*.-*tl'r.... .. ... { ...t{gqr:..1..t|..+Q..::..s.q+.1,..1 tl..f:";;a'
(iii) Conjugate acid-base pair ( identify each member of both acid-base pairs ) tll

H:e 
-..fF 

r B*g.i 4 SU:r tt*g r 
$$i 

rqtt
3. (a) Strong heating of boric acid, B(OH)3 drives off water molecules and gives molten boron
oxide.

(i) Write balanced equation for the above reaction.

.......-r..b.(q!1)t..t*Q *. .?H:e.t*.). f 9:%.Hur@
i7-. ..When the molten boron oxide dissolves metal oxides and mixed with silica, it forms a type of glass.
':Fl,r:\

1fhf 
* (ii) Name the type of glass. tll

v /  . l
..........bernsrlis{sts..nlqss. ... ..1.

U
(iii) State one of the metal oxides that existed in the above glass. tll

. . . . . . . . { .a.*  A. . . . .
I

(iv) Gives one use of the glass mentioned in (b)(ii). UI

,Nindsd

(b) Lime, CaO, is one of the most ab'undantly produced chemicals in the world.

(i) Write balanced equation for the preparation of lime from natural sources. t1]

........Ca.C.Oi...:.,.CaA.."t..c.o.a. 4
t

(ii) Name the chemical reaction that occurred in (a)(i). tll

t l l

deo^a.Deg*{i-t ./
"  "  t "  j . ' . . . .

(iii) State why the chemical reaction is occurred in btil. t l l

., .,thf .. gnidr-.$,r,'neol.,, pj\l..,h+,{mwt...s},4}k. t.....
ionic bo'rd b't\N CaO rnDm Oi.'re'.

(iv) A gas is given off from the above reaction, Gives the reagent which can be used to detect the
presence ofthe gas.

. .. .. . .li.ql.q .. . W,*tr. . S.g.lr,$on

t l I
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(c) Hemimorphite, [Znq(OH)zSizOz.HzO] is a type of silicate minerals.

(i) Name the silicate ion that existed in hemimorphite.
\lt .  \  ' '

. . . f l l t tesrlr.qdhl... . i .eA..:.. . . .  q
ru

(ii) Draw the structure of silicate ion that mentioned in (c)(i). tll

i "?
-rrl_-r, "j-o-

4. (a) Amino acids are the building blocks in proteins. The structures of Threonine, and Glutamine
are shown below.

t1 l

. HNCHCOOH HZNCHCOOH
tl
l .  t  I

. CH(OH)CH3 CHzCHzCONHz
ThGonine Glutamine

(i) Gives the IUPAC name of Threonine. t l l

t l l

(iii) Draw the dipeptides which are comprised of Threonine and Oj;rffillt" tzl
A:N eHeo NilC*coou

lfi'"r1, ""'Jly.D

(iv) Name the linkage group fogqed between Threonine and Glutamine.
h)

. Whdq. . Ji nh.ogt. .. "M..

t l l

(ii) Draw the structure of Glutamine in the solution *itft p['].

H.N+ clt coo-

H,N. lC H co-Nl{eJfCPoH n
l l *v
L;{coH )c.tt, btl'c4. co- r-tH' --

lJ  oo c?HN H
HrN cH co - NHco *1" h'

I
oltoH)c,Hs

(v) Name the bond or interaction fhgt is formed between the R side group of Threonine and
Glutamine amino acids. ( lf) tll

i l

. ......r:Lr,{drgeen..hnd ..:....vv
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(b) Write the structural formulae of the products formed in each of the following reactions. t4l \

(i) CH3Coo- (aq) + HCI (aq)

t
(iD CH3CHCI2 +1NaOH(aq)

(iii) cH3cHrc$vHcH, *

-? cfiscoo H @X) + U-laq)

-fl)-----z--+ c.flo= c-tl' 
- @Y'-Hc{

ol{a cifi .+ kl'o " Nacl
HCI (aq) 

-+ 

Nl-lccHs + CtlscH-,Cocl
/

rJ{: 41" cooH + c*is HlSi6X

(iv) 1r-crr' 5vtf-1{> GeHoq 
\

*o4co,t&l 'o
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Section B [ 60 marks ]

5. (a) Using.the ideal gas equation, derive an expression which relates density, p , and pressure,p,
of a particular gnq. Calculate'the value of gas constant, & if the density of oxyge,n gas at STP is
1.428 gdm''. t5l

(b) Hydrazoic acid, N3H, can be represeirted by several possible. Lewis Stnrctures in which the
atoms are arranged as NNNH. Draw two Lewis Stnictures of NrH and state the type of
hybridisation ofN atom bonded to the hydrogen atom in each structuro. t4l

(c) kad and chlorine combine to fonn two different compounds. Which of these compounds
has a higher boiting point ? Explain your answer t6l

6. (a) A compound S with an initial concenfiation of 4.00 mol 4m-3 untergoes decomposition tb
form f. The rate mnstant of this reaction at298 K is 2.95 x 10-2 moftdmts t and the activation
elrerry is ?0.8 kI mol-I. Deterrnine the half-life and calculate the rate mnstant of the reaction at
350 K. t1l

(b) Magnesium and Barium are the two elements in Group 2 of the Periodic Table,

(i) Compare and explain the solubility of their sulphate compounds in Group 2. t5l

(ii) Consfiuct a labeled enerry level diagram for the solubility of magnesium sulphate. t3l

7. (a) Ahminium is protected against reaction with water in the pH range 4.5 - 8.5 by a thin
coating layer.

(i) Explain why aluminium reacts with water out of the pH range 4.5 - 8.5.

(ii) State the process which is used to thicken the coating layer.

(b) Zinc hydroxide is formed when sodium hydroxide aqueous solution is added to an aqueous
solution containing zinc ions. When excess of sodirun lrydroxide aqueou$ solution is added,
colowless solution is formed.

(i) State and explain the observation.

(ii) What is the solubility of the zinc hydroxide.
I Solubility product for zinc hydroxide is 4.1 x l0-" I

t6l
tll

t4l

t4l

8. (alNitrogen monoxides occur in exhaust gases of auto running engines.

(D State and explain the rmction that occurred in the euto runnhg engines to produce nitrogen
monoxides. t3l

(ii)statethereactionsinthecatalyticconverterthdoccun€dtorigmovgtheuodesirablegas€$
fromthe exhaust. p]

(b) Explain thg {g[qtive reactivity of elements ( chlorine to iodine ) with hydrogen when
dwdingGrcup 17. t4l

(c) One 0f tho feanrei 0f a cala$ is it is chennrcally involvd but at the end of tlre reaction is
cherrically unchanged. Explain this feature by using Fe'--as the catalyst in the reaction below.

hybridisation ofN atom bonded to the hydrogen atom in each structuro.

2r (aq) + szOJ- (aq) + 2 Sol'(aq) + Iz (aq) t5l
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9. (a) The table below shows the Kr values of three different amines in aqueous solution at 298K.

Amines Kr' at 298K

Aniline

p-Chloroaniline

p-Methylaniline

3.8 x 10-ro

1.0 x l0-ro

1.2 x 10-e

(i) Anange the three bases above in increasing order of basicity . Explain your answer. t7j
(ii) State a chemical test to differentiate aniline fromp- Methylaniline. Write equation for the

reaction involved. t3l
(b) A cyanohydrin, B, C6H5CH(OH)CN, can be prepared by the reaction between an aldehyde

A and sodium cyanide in dilute hydrochloric acid.
(i) Identify A.
(ii) Write the mechanism for the formation of B.

t l l
t4l

10. (a) An organic compound D, CeH11Br, is warmed with aqueous potassium hydroxide to form E,
E responded to oxidation in two different ways. With aqueous sodium hydroxide and iodine it
yielded F, C3H7O2Na and a yellow precipitate. With hot, acidic potassium manganate(Vll) it
yielded G, C7H6O2.
Identify compound D to G, giving equations for reactions which occur.

(b) A reaction scheme is shown below.

9H2CH2OH CH(NHz)CHr
i i

--- -----+ K ---.>
\J 

J r\ 
\--l

t8l

Suggest the reagents and conditions required
structural formulae of J and K.

(c) Nylon has similar characteristics with
compounds and explain.

for the above transformation and determine the

a few natural compounds. State one of these
tsl

tzl

END OF QUESTION PAPAER
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