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What is the empirical formula for a compound with the molecular formula C,H,(NO,),?

A. CHNO CHNO

C,HNO,

C. (C,IINO,),

D. C,H,N,0,

Arsenic, Asy, reacts with oxygen to produce the oxide As,0,,. What is the sum of the coefficients for the

reactants in the balanced equation?

\ As, +20, » 1 As,0,

L_,..—-‘.,-H—-r-—""
4 \+5= 6.

What is the minimum number of grams of O, (M, =32) required to burn 1.6 grams of CH, (M, =16)

according to the equation below?

CH, +20, — CO, +2H,0

imal Al

B. 3.2 g %9
(©) 64

D. 32

How many moles of HCI are in 25 em’ of'0.2 moldm™ hydrochloric acid?

@ 0.005 R I’ n Db sl 5 2 wmst

szt T | pecd
B.  0.008 A
= f-aa%S wAl L

L300 Turn over
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5. Which species contains 16 protons, 17 neutrons and 18 electrons?

A, Ps lep e X
(B s lp, Vw, 16
C. Mg 16 p e *

D, g lbyp . iqw  lke x

6.  Values for the first ionisation energies (IE) for five successive elements in the Periodic Table are given

below. Based on these values, which statement is correct? mﬂ-" w {
A A o
Element X L M N 0 P
IE (kimol™) | 1060 | 1000 | 1260 | 1520 | 418 ?
f s o A . __:_E’M?muu

A. The outermost electron in element K is in a higher energy level that that in element L

Element M is probably a metal X

B.
(C.) ElementNis probably a non-metal
D

Element P has a lower first ionisation than e:l;:ment o X

7. Spectra have been used to study the arrangements of electrons in atoms. An emission spectrum consists
of a series of bright lines that converge at high frequencies. Such emission spectra provide evidence that

electrons are moving from

ST
A.  loweflo hi gher energy levels with the higher energy levels being closer together. 2k :
b
B. loweflohi gher energy levels with the lower energy levels being closer together. € |V
C.  higher to lower energy levels with the lower energy levels being closer together. >

(D) higher to lower energy levels with the higher encrgy levels being closer topether.

8.  Which property of alkali metals changes as stated with increasing atomic number?

A.  Alomic radius decreases %

B.  Reactivity with water decreases X

C.  Electronegativity increases

@ Melting point decreases  wethely s volbace 275 ety 1[‘“"‘“*"""‘ WActine

BEY-2013
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9.  Which reaction occurs readily? X wﬂth
/ ] 5 'Elv'.h_ > I'h
. Br(ag)+20 (aQ) = 1,(aq)+2Br (aq) By, cam diaplace T, fwm- T°
L ¥ fal

. Br,(ag)+2CI"(ag) = Cl,(ag)+ 2Bt~ (ag)™ B, CrnteT diajplace Ay fon
@ Tonly
B. IIonly
C. BothIandII

D). NeitherInor Il

10. Which ion is colourless?
A, [Cr(H,0),]" v
B. [Fe(CN)]" ~
C. [Cuﬂ\THsjd_}z* v
[Zn(H,0), 1"

11. Which substance exhibits only ionic bonding?

A CHENO & DR e
Yot
Axnon-wibel 3 Covellond loavclansy
B. H,50, * s
gnq- i
C. NH/C =« N by "
= e
g
(@) meBs, M
T
12. Which molecule or ion does not have a tetrahedral shape?
= r
o LA -
Ja = —r S & o fhad
@ XeF, Xe % AW ‘PL""‘"“““
B. Slf_,h v 1'-' - E F
C  BE, v

D. NH;
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13. When the substances below are arranged in order of increasing carbon-carbon bond length (shortest bond
first), what is the comrect order? st

M H =
I. H,CCH, =g c=C Chvrest
WY §
H: FEECH oy = LHJ{”L‘
E: 4] —~a -{."CI" {—
]
1. \
11 @ > mw i nleetureen,
Wpvkent- Gwvsic
A, I<H<II =
P
@ [<I<II
[ M<l<Ill
D. M<<l

14. What type(s) of intermolecular forces is/are present in CH,OCH,?
Ny \Inld.r woleuals ,
Wk woW-laundup

dipole=dipole, hj'dII]gL'l?l‘\DﬂI]dS and van der Waals®

Al
@ dipole=dipole and van der Waals” only
C. hydmgr;uf bonds and van der Waals' nﬁl;.r
D.

van der Waals’ g_n_lér_ o

15. Dry air contains 1 % argon by volume. What is the partial pressure of argon in dry air at one atmosphere
pressure (101 kPa)?

(&) 101kPa = Prer xXa

B. 10.1kPa - lof kol
- R

C.  101kPa iR

D. 10100 kPa

Aad-2003
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16. The boiling points of four hydrocarbons are given. Which pair will mix most easily at the temperature

. specified?
T, /K
cyclohexane 354
cycloheptane 392
cyclooctane 421
cyclononane it

cyclohexane and cycloheptane at 380 K
cycloheptane and cyclooctane at 390 K

cyclooctane and cyclononane at 460 K

cyclononane and cyclohexane at 420 K = A . -
T dy gl are ol ﬂf"m
: o >

17. What changes occur when ice at its melting Eé-int is converted to liquid water?

dak-201

Youns. Mcalng The Sahsa.
I movement of the molecules increases X < E Oe

0. distance between molecules increases /
1 only

I only

Both I and II

Neither I nor IT

Lurn over
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18. AH
2HCl(ag) + 2KHCO,(s) ————» K,CO,(s)+CO,(g) + H,0(l)

AH, AH, +2HCl(aq)

2KCl(aq) +2C0, (g) + 2H,0(1)

This cycle may be used to determine AH for the decomposition of potassium hydropen carbonate. Which
cxpression can be used to calculate AH?

A, AH=AH, +AH, an = Ax |~ i B
(B) Alr=AH -AH,
C. AH=jAH, -AH,

D. AH=AH,-AH,

19. A sodium hydroxide solution is reacted with excess hydrochloric acid. What information is not needed to
calculate the molar heat of neutralisation of sodium hydroxide? :

A.  Initial temperatures of both solutions 22

B.  Volumes of both solutions v
@ Concentration of the hydrochloric acid selution

D.  Maximum temperature of the mixture |~

20.  Which factor(s) will cause the lattice enthalpy of jonic compounds to increase in magnitude?
I, anincrease in the charge on the jons

[I.  anincrease in the size of ions X ;

-

@ [ anly ’;L?Q- :
& { L\g{ﬁb
B, Ilonl inenease " ;
: only e oy SAre

C.  BothlandIl

D. Neither ] norl]

BEU-303
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21. How would this reaction at 298 K be described in thermodynamic terms?
. . sk & 2H,0(g) - 2H,(g) + O, (g) Eiﬂ-'-mr’;'i‘ hh“" ‘)
@ Endmhurmiuh:viih a significant increase’in entropy

B.  Endothermic with a significant rlc:creasc?: in entropy

C. Exﬂthennic}sviﬂi a significant increase in entropy

D.  Exothermic with a significant decrﬂasé‘ in entropy

22. The rate of reaction of a strip of magnesium and 50 c¢m’ of 1 moldm™ HCI is measured at 25° C. In
which case would both new conditions contribute to an increase in the rate of reaction?

A, Mg"‘f.lrowder and 100 ¢m’ of fv moldm™ HCI
""; 1 x -3
B. Mgpowderand 50 cm” of 0.8 moldm™ HCI
b4 v
C. 100 cm® of 1" moldm™ HCl at 30° C

@ 50 em® of 1.2 moldm™ HCl at 30° C

23. The rate constant for a certain reaction has the units concen lratioﬁltimu"'. What is the order of reaction?

A0 .

% 1 Yn,'t;_ :|R"-'- ‘LA]

' - 5t

© Bae e e L L e o e
Alana. i *- {,ME‘EM

D. 3

24.  The addition of a catalyst to a chemical reaction alters the rate prumarily by

A.  changing the enthalpy of the reaction. X
B.  increasing the number of collisions between the reactant molecules in a given time. A m
C. increasing the fraction of reactant molecules with a given kinctic encrpy. ® :
@ providing a different reaction pathway.
Turn aver

BRO203
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25.  Chemical equilibrium is referred to as dynamic because, at equilibrium, the

A.  equilibrium constant changes. X
wi ok filind e = WS IS

@ reactants and products keep reacting.
C.  rates of the forward and backward reactions change. X

D.  concentrations of the reactants and products continue to change. x

-z \owes Npr ﬁ[.,,.-qur v pr
26.  An cquimolar mixture of propan-1-ol (bp =97.4° C) and propan-2-ol (bp =82.4° C) is boiled in a flask to
which a distillation column is attached. What is true about the first sample of vapour that enters the
distillation column?

A. Itispure propan-l-ol. X

B.  Itis pure propan-2-ol. 7

C.  Itcontains a higher fraction of propan-1-ol than propan-2-ol. A

(D) Itcontains a higher fraction of propan-2-ol than propan-1-ol.

27. Which change(s) will increase the amount of SO, (g) at equilibrium?
Flenk
250,(g) +0,(2) - 280,(g) AH=-200k]
= el
I, Increasing the temperature > A Ao

—

’ =
II.  Decreasing the volume v’

I, Adding a catalyst X

A, lonly

@ Il only

C.  land I only

D. L IlandIII

RAS-207
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28. NH,(ag)+HNO, (aq) — NH] (aq) + NO; (aq)

For this reaction, a Bransted-Lowry acid i
wry acid is proben |

A.  NH,(aq) because it contains the largest number of I1ydmg?:?1 atoms.

B. NH,(aq) because it accepﬁ a proton from HNO, (aq).
5 ey Areacdd
C.  HNO,(aq) because it has lone pairs of electrons on the oxygen atoms.

v o
® HNO,(aq) because it donates a proton to NH, (aq).

29. The K, values of acids HX, HY and HZ are given. What is the correct order when these acids are
arranged in order of increasing strength (weakest first)?

HX K, =1x10" HYK,=1x10" HZK,=3x10"

f ':j"[-m.r_,ﬁ-r locafegrt-

A HX=ZHY<HZ

B. I-D(K{HZ{HY
i HZZ::HY{HX

@ .HY{HZ{H:X

30. Which titration curve represents the titration of a weak base with a strong acid?

A, 14 B. 14+
pH 7 pH7 —
B -
Volume of Titrant Volume ol Tilranl
el @ 14—
\"‘n.
pl17— pll7 =
0 - 0 —
Violume of Titrant

Volume of Titrant

899203 Turn over
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31, What is the pII of a buffersolution that contains 0.1 moldm™ HA and 0.1 moldm™ NaA?

(HA K, =1x107%)

A. pH=3 WA < H'+ AT
o Ch
S PR Cwr) e J = [ﬂP]
£ WL
@ pll=5 oA
s PH = Pl'q-u = 5
D. pH=6
32. For which conversion is an oxidising agent requxmd’?
(A CI"(a) = OCT"(a0) ﬂ}!.lfjm-:) M‘n‘vw /Moot Ca

B. S0,(g)—S0l (ag) et & wedar Ewn T

i a4 ' G 2~ SLDE
K s wera o

- : : 4x Hip '

D. 8,0. (ag)— 28,0; (ag) ¥ | ; o 2 A _ ,,_;4-:.

33. The standard electrode potentials for tin and silver are given. What is the equation for the spontaneous
reaction together with its cell potential?

Sn**(aq)+2e” — Sn(s) E® =-014V

Ag'(ag)+e” — Ag(s) E® =080V
A, Sn™(aq)+2Ag(s) — Sn(s)+2Ag" (aq) E,=-174V
B. Sn'*(aq)+2Ag(s) — Sn(s)+2Ag" (aq) E ,=-094V
Sngy 2 B oAl ¥ i
@ Sn(s)+2Ag" (aq) —» Sn**(aq) + 2Ag(s) L. =+094V g zre ¥
} 4 L ¥ Wf-”g;’ e L’ “yo-qwl
D.  Sn(s)+2Ag*(ag) — Sn™" (aq) + 2Ag(s) E,=+l14V .

BRI203
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34.  What mass of oxygen will be produced when a current of 0.2 A is passed through an aqueous solution of

sulphuric acid for 1 hour?
O = 0.4 X0 XG0

(96500x32) ) .
(0.2 %60 x60) iH"Lb — {.}1 o - Aa +~ 4 K
ey

(0.2x60x60x32) AN Qéene C pox vl g On

96500 :

( J 5 OWeuwk gy = O hFESXES L,
(02 % 60x60x32) 4 £ Q¢ Soo

(2 % 96500)

LMASL = Ghlﬂﬂxﬂﬂ mol X324
/,r:'nL,

@ (02x60x60x32) C"‘“‘ w T 446500
(4x96500) .mm)
35.
I
CH,(CH, ), CO(CH,),CH,
From which two chemicals could this compound be synthesised?
_K.
butanoic acid and pentanc]-ol " 2 7 o
v . CHy " g ‘l-r_' g Lk ~CH —
B. butanoic acid and hutau%l—ﬂl ' - \‘ ﬁ“ CH -Gy chq, {H-j
<.  butanal and pentan-1-ol A Ca ol et
o,
D. pentanuig\ acid and butan-1-ol O, CHy -t ool (- pordonsl
bukaMane o ea'ch

36. Which chemical is most likely to be a starting material for a common polymer?
A- CHJCHICIIJ
B. CH,CH,OH

@ CH,CHCH, CHoy = A= CH o

D. CHj

HRY-3113 Turn over
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-1 B i
37. 0.1 moldm™ aqueous solutions of these organic compounds were prepared. 'When these solutions are
arranged in order of increasing pH (lowest pH first), what is the correct arder?

Lswunat antdac,
I CH,CH,CH,0H  waulGal

I.  CH,CH,CH,NH, w. bhae

M. CH,CH,COOH  W-Awd

A. Ib!iH-:.HI
N
@ HI{I{IIH
oL
C <<l

v K
D. H<li<I

38. How many different hydrogen signals would be present in the 'H NMR spectrum of 2-chloropropane,
CH,CHCICH,? 0

|
A. One ; (_',Hg - C—chHy

: |
Twao - [ HEF"'“‘*' Vem
toee (M 2

C. Three mmm»b:!

D. Sewven

39. What is the major product when an halogenoalkane (alkyl halide) is reacted with a large excess of
ammonia? "
R- ¢t « Ky,

o
G}) An amine

B. Anamidc
C. A tetraalkyl ammonium halide

D.  Analkene

40. What type of reaction does benzene, C.H,, typically underga?

A, Addition

B. Elimination
C. Reduction
a3t

_l} Substitution



