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1. According to the equation:

280,(g)+ O, (g) = 280,(g)

éo\-ﬂmw 4,.
what volume of air (20 % O, ) is required to react with 10 dm® of SO, ? a )
A 2 d.'l'l'l:lI \"'LQEéL m‘{?’; Jiﬂgab
B 5 dm® Z F!i,ﬂ{bdm?: 5 dh? QQ_

C. 10 dm’ o o, = loodn MR

S dw? O, " rnui‘ﬁ“’l&g
(@) 25dm’

2.  Which of the following compounds has the greatest empirical formula mass?

Enp- fovmda B
A CH, CH 1%
C.H,, Ca He =4
e B CH,. i
B TN CH, IS
1. CaCO,(s) = CaO(s) +CO,(g)

When heated, CaCO, (M, =100) decomposes as shown above. When 20 g of impure CaCO, is heated,
0.15 moles of CO, are obtained. What is the percentage purity of the CaC0,? (Assume that none of the
impurities producg CO, upon heating.)

5 IS -3 DS sl Ca (@ ?rwu-ﬂ*
B. 25 = S
G 55 FOFTE e too = 157
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4. vC,H,Cl(g) +w0,(g) = xCO, (g) + yH,0(g) + zHCl(g) .
Chloroethene can be burned in oxygen as shown above. What is the value of w when v=27%
A 2
B. 3 R G L, P50 g > 4y 5 ThaO T ::ﬁ%
C. 4

5.  Which of the following particles contain more electrons than neutrons?

11, Ow lg v

L }H
]]' EJC]“ lll:l-'P lf“ IIEE*- .H:
. 17
m kgt \5\‘9 20w lge~ ¥
« 19
@ 1 only
B. Ilonly

C. TandII only

D. I andII only
By yom%
6. The first four ionisation energies (kJmel™) for a particular element are 550, 1064, 4210 and 5500
respectively. This element should be placed in the same Group as

’ 2 vwelimie &
A. Li
ne ik
C: B

D.. ci-'-cg“*’“\":ﬂ W%t‘
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7. A certain element with two isotopes of masses M and M +2 is introduced into a mass spectrometer,
vaporised and ionised. Which of the following paths are most likely for the Iesulting ions?

1# %Mﬁs

I+ ”r*"-')
\ R A (o, M
% o B
M M+2

A. IX v

5 et TN

IV i
I

D. IV X

8. A certain element has the electronic configuration 1s*2s*2p®3s?3p°4s’3d’. Which oxidation state(s)

would this element most likely show? i s
(;SlmlJ, e b both 45 avel 3 lathare
A.  +2only wrded ety ) o voltnce Slockrons
4s? loaet izt | itk

B. 43 only
A

Talmtt 1
i +23nd+50nly‘{-"m‘otj >Sd;{ IV “"3,'”'";*'5
(D) +2,+3,+4,+5

9.  Which one of the following increases in value from Li to Cs?

(&) Atwmicradins v~ drisn 08 QI

B. Electronegativity

ducepe

C. lonisation energy

D. Melting point
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10.  Which of the following chlorides give neutral solutions when added to water?

L NaClv” SA*+50 M@)a* i
o -
I ALC » b webal o AT cweslly agin C : )
M. PClL %rim\??v”‘b'?““ LPA (IS o
=2 1} P93+

@ I only v PK”P3+W ?
B. TIandIlonly
C. IlandIIonly X W@““”Mh&%
D, LMandIN

11. In which of the following is there at least one double bond?

i 7 0=
(f?: c=0
T co, ke .
C=C
uL.  C,H, o ~H
A. Tonly
B. Ilonly

C. [Hand Il only

I, 1l and I

_A12.  According to VSEPR theory, which molecule would be expected to have the smallest bond angle?

[

G~
@ H,0 %75 "

H\r-wE':o‘
B. H,CO ,e=2
(] 1 o
C CH C__‘]IHTP
4 H,J""rl
H
D. NH,
pf‘M\H
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13.  Which of the following can exist in both polar and non-polar forms? -PW{[H w2

) LEESEE
A - CHICL
B. C,HCI
1 Ak
- C. =
© cHe, € =&y , ~ b
i o H
Pal.ﬂ.-‘v ow-ypolan
D. C,H(I A (oana -\ TWM
"{4. What are the states of hybridisation for the carbon atoms in NCCH,COOH?
CN CH, COOH - 35 ).
e NeE-e—cE—= i Ef;,
@ sp¥’ sp’ sp® v~ . IH No-H
N 3 e 2
B. sp v’ sp sp dmmhkg 2Tl K
2 2 o atwid > = (4e)
c. sp sp” X sp
D. sp’X sp’” sp’

15. Which of the following best accounts for the observation that gases are casily compressed?
A.  Gas molecules have negligible attractive forces for one another. e
The volume occupied by the gas is much greater than that occupied by the m-::-Ieculesg =
C. The average energy of the molecules in a gas is proportional to the absolute temperature of the gas.

D. The collisions between gas molecules are elastic.

16. Which expression represents the density of a gas sample of relative molar mass, M,, at temperature, T,
and pressure, P? =

- mRT
du it PV =
AL PM = UHL\ ".;' I") - "E___P-.T
B. _RT_ LM :f‘_:gﬁ‘
PM, -;ﬁ‘ v
PM
E) ==
RT
RM
D. —=

o
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17. |
ol e
L)
ot E 304 = —170)
o § | @=2@) [
- o) : |
% = .
10 (
B T T O T S
400 800 1200 1600
Energy added / J

The heating curve for 10 g of a substance is given above. How much encrgy would be required to melt

B0 Jof the substance that is[ initially at 10° C?
T pek Vra- -,@11- 2 3&‘:;)
(A) 24001 N209y

B. 12001 2007 & wellt Iy .Aihuﬂ\_g ok lo
naxmoed 0 b Axey " Woou
C. 800J
D. 40017
Lo D  N,(g)+0,(g) = ZNO(g) AH =1804 kJ
) N,(g) +20,(g) = 2NO,(g) AH =664 k]

Use the enthalpy values above to calculate AH for the reaction;

NO(g) + 50, (g) = NO, (g)
. 4
=57k ﬂ,;}_ﬁ) : Nﬂimqwc’ﬂ—} %}03’@ ~qoZ k
B. -114kJ X JL@ L_',Ji’Mé?-ﬁ C}l@_—} N%{?) +33 1 ;".T
c. s1w M !\:[ = i
o..+ | QL' —_— Naq;. 3 — 9%
D. 14k ™ L “

et

e, — o
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19. In which reaction is the change in entropy (AS) closest to zero?

ase - &

B. Br(l)— Br(e) W S 4sst BD‘E\WM%%

A. SO,(g)+.10,(g) =+S0,(g) *x @ l&)

(©) H@+LE-2HE ¥ g > o)

D.  3Ca(s)+N,(g)— Ca,N,(s) (n) —» (52

20. The Born—Haber cycle for the formation of potassium chloride includes the steps below:

T.E. weeds energy o
e e~

I 4ClL(g) > Clg) X resby entmy & heak bpeds

L K(g) = K'(g)+e™ X

M Clig)+e =Cl (g *
IV. K'(g)+Cl (g) = KCl(s) ¥
Which of these steps are exothermic?

£on)

b
A. Tand I only

11 and TV only

X
C. 1, ITandIII only

¥}
D. LIIandIV only

21. Some collisions between reactant molecules do not form products, This is most likely because
A.  the molecules do not collide in the proper ratio. 5
the molecules do not have enough energy.
C.  the concentration is too low,

D. the reaction is at equilibrium.
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24,
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Doubling which one of the following will double the rate of a first order reaction?
( FL,:- Concentration of the reactant
B.  Size of solid particles

C. Volume of solution in which the reaction is carried out

).  Activation encrgy

F,(g) +2Cl0O,(g) — 2FCIO, (g)

The following data were obtained for the reaction above. Use these data to determine the orders for the
reactants F, and Cl0O,.

[F,(g)]/ mol dm™ [ClO,(g)]/ moldm™ Rate/moldm ™

0.1 0.01 D 12x107 ) & . X T_dﬂ_]
xo [ \0. 5.,..[:0.04 X2 C 48%10™

0.2 0.01 24x 1?-’
Order of reaction tA EFT--]
F, Clo,
ALS A v

By 2
C. 2a ) X
p. 2t 4 %

280, (g) + 0, (g) =250,(g) AH =-1978 kI

The reaction above is an important step in the production of sulfuric acid. An increase in which of the

SO, () =7

following will increase the ratio of at equilibrium?
> S0, (g)

Y -.'g,_ .gmtmﬂu ,fn-bnm'L ¥ A

A.  Pressure only

B. Temperature only # (devwared T ") 20, 45 O"-q‘] P 15‘.0_563}

P e ——
C.  Both temperature and pressure @km'\.ﬂﬁ = Nl 2 vol

0. Nei&g’r pressure nor temperature N —> ™
o
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2H,0()=H,0" (aq) + OH (aq)

The equilibrium constant for the reaction above is L0x 107" at 25" C and 2.1x10™" at 35" C. What can
be concluded from this information?

K hacaiioms At T
S endethnme voin

A. [H,0"] decreases as the temperature is raised. X

B. [H,0'] is greater than [OH ] at 35' C. 3# \C'BE‘"“L

D
C.  Water is a stronger clectrolyte at 25° C. hoak ¥ \ -2 b
| | sy s
@ The ionisation of water is endothermic.
N,(g)+3H,(g)=2NH,(g)
What is the equilibrium expression for the reaction above?
2
__[NH,] Dok
* T IN,IH,] ¥, ;
5 [va] )
Gl H
. [Nz][Hz] - tve %Ftﬂ- ;
% ot vats ode- Y dor S MU,
K | INII.‘}]

° 3[N,][H,]
D) Bk,
[N,][H,)

10 em® of an HCI solution with a pH value of 2 was mixed with 90 ecm® of water. What will be the pH
of the resulting solution? s e o
"8 it [ﬁl maal dhn-} Hel

A 1 el ﬂ?g,,ﬁ_ cﬂ‘pﬂ‘})[,m lo —>» lee e 5 1o feld
3 o twe chnesses [ofold [ ks fﬂ_a_)
C 5 W PH’ =3

. | = . u..wJEF
5 .,N o 0 Al 5 g v L

g
C’%?;fﬂ!%_ gg,y.&,ﬁiﬂﬁ’?

i Turn over



w Ak
i CH,COOH(aq) + H,0(1)= H,0" (2q) + CH,CO0 ™ (aq)
Aenid g%}m

In the equilibrium above, what are the two conjugate bases?
— e ——

X
A. CH,COOH and H,0
2 X
B, CH,COO" and H,O% .0
& CH,CDDIfand H,0*

/ s
(D) CH,CO0™ and H,0

§.  Which of the following is the weakest acid in aqueous solution?

(A c,0H K =130
Juchedden
B. HCN K,=49%107"" | q path cln
C. H,Se K, =15x10™ 10%s ﬁ b
D. HF K, =69x10" |

¥.  Which salt will produce the most alkaline solution when dissolved in water?

A. KNO, ’J ‘E'T{lt“ S A4S B

B.  Mgcl,
= &nm\'ﬂd

(C) cHCONa  Chcm(ne T b g ek aaxch

D. (NH,),S0, i o

e vanbet ot g0 SR

L. In the electrolysis of molten sodium chloride, the sodium ion goes to the

A.  positive electrode where it undergoes oxidation. A
ND‘\; whowe b oethede veduchin,

; : -
B. negative electrode where it undergoes oxidation,

(. positive electrode where it undergoes mﬁ:ctinn. (cj.m:»w \M:) M"‘"ﬁ‘)

v’
@ negative electrode where it undergoes reduction.

(il
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32. Which one of the following could reduce Cr,0; (aq) to Cr**(aq)?

A. Ca*'(aq) lmwh i NG A a s Af:t
oy Shelin

B. Cu’'(aq)
2t 3t = =4
© Fe@) < oo il s &y @ o

D. Zn™(aq) [...al.,,,{- ox -shodi

33. Tl (ag)+e = Tl(s) E® =-0336V
¥ Cu’*(aq) +2e” — Cu(s) E®= 0339V

The standard electrode potentials for two metals are given above. What are the equation and cell po‘ential
for the spontaneous reaction that occurs?

o § +1-E- __.5& ‘KI Ol .bdﬂu
A, Tlﬁ'aqj + Cu®* (aq) = TI(s) + Cu(s) E® =0.003V L @ = a3V
v v 2T13¢ 5 7 ey {af;u ) Ca
ITI(s)+ Cu®*(ag) > 2T1* (aq) +Cu(s)  E° =0675V L
m’tﬁf‘ Cullm E:"u *
C. 2Ti(s)+Cu™(ag) = 2TI*(aq) +Cu(s)  E®=1011V Cu;’ votst LISV
5%
% 2 = S e <
D. 2T1"(ag)+ Cu(s) — 2TI(s) + Cu™ (aq) E®=0333V £C bl (4 - -%

? Logs, tham. Y, Gt Awin Cvrelt”
34. When molten magnesium cFloride is electrolysed, how many moles of gaseous chlorine will be produced
for every mole of magnesium? _—

oy iy M g
o
C. ZK\rMMf T

D. 4 Y, 5-&1»\.:. Mpdons=
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35. Which names are correct for the following isomers of CH,,? .
L CH; H—CH;—CH;—CH; 2-methylpentane
CH;
"]:H:; QIL'd;W‘&e‘ZBQk“J‘M
ol
II. CHy—0C—CH : 2- -2~
3 3 2-cthyl-2-methylpropane
CH,
CH;
CH;
. P e
I1. CHg,—CH"'—TH‘—CHJ 2,3-dimethylbutane
CH;
oL
A.  Tonly
B. land I'ftmly
v
@ I and III only (

D. [, IlandIII
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. . ey o
W ich of the compounds below will show fs’mgle peak in its ' H-NMR spectrum?

I
I CH 3—"1}— CH; - %?b- -

CH;

iL. CH; E O—CH; 2 l

L. CHiCH,OH W
I only o
B. IMonly A [-,:3 vy 5&;4} E

G

D.

o'&, R
I and II only

i, 11 and III

‘Whiat is the correct order of reaction types in the following sequence?

C,H.Cl —I) C,H.OH 1{ CH,COOH £[>I CH,COOCH,
I m 111
substitution 7k oxidation ¥~ esterification v’
B addition X substitution substitution
C. oxidation® substitution addition
D gubstitution 7 oxidation v substitution X

W hich carbon-containing product is most likely from the reaction of C,H, and Br,?

H H M
A CH.Br M o | A
Y _ P
cat . B st

~ | )
C,H,Br, g H By B

< ,H.Br

L. C,H,Br,
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39. Which of the following is expected to be a gas at 25° C?

A &
F i C;Qu"ri@;n L)uj ¥ y%[d\'

A. CHg_C‘TCHB F’S’H&. cavdd a9

£-

B. CHj CH; Ed"* H

(C) CHy—O0—CH,—CH;

eanoile H- bﬂ‘—d‘ﬁj
D. CHy—™ ‘TUH KH LE)

40, Which of the compounds below is/are more likely to undergo substitution, rather than addition, reactions?

I CH,CHCH, ¥ Chan, _ Lf" A
I (cu,)ccr v H 7 b
City,
v g \ ' whock SH D
M. CH," cH- c-eR sk, (uh
|
A. Tonly EHA 3
iy mHTiTUT‘u
B. Ionly -i el g Eﬂ'n-uj G MF"’“L"L M
gl
C. land I only }’;‘{g- Mdﬂm

M and 1T only

20-203



