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

e
€
C.

D.

CHNO CHNO
C,HNO,
(C,HNO,),

C,H,N,0,

2. Arsenic, As,, reacts with oxygen to produce the oxide As,0,,. What is the sum of the coefficients for the
reactants in the balanced equation?

©

D.

Lﬁs, ‘*‘éc"z = .LAS.com

h.__,—.,#-n—u--—-"
4 \+s=6.
5
6
7

3.  What is the minimum number of grams of O, (M, = él} required to burn i,ﬁ grams of CH, (M, =16)

according to the equation below?

CH, +20, - CO, +2H,0

Wl Al
9 g 64 g
3.2 rag ©'%49
6.4
32

4.  How many moles of HCl are in 25 cm’ of 0.2 moldm™ hydrochloric acid?

@ 0.005 s r_‘_“‘J - E:__E: dmﬁ)\ O-& mol | E el
iE"?u J_--.'!I lﬂa}
B.  0.008 hm
- f-00S we L
. -
B

HEG-T0)3
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5. Which species contains 16 protons, 17 neutrons and 18 electrons?

A,

®

D.

.HZS— “:? l:le X
Msz_ ”IP! l‘:;“, II{EE..-
M- ILP ite” e

ag2 \hlr . iqw  lEe x

6.  Values for the first ionisation energies (IE) for five successive elements in the Periodic Table are given
helow. Based on these values, which statement is correct? o> w {
£ u

©

D.

Element PR L M N O P
IE (kJ mol™) 1060 | 1000 | 1260 | 1520 | 418 I
f $ o A M nenees

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

Element M is probably a metal X
Element N is probably a non-metal

Element P has a lower first jonisation than element O A

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

Al
B.

C.

®)

x e
lowef o hi gher energy levels with the higher energy levels being closer together. :": 1 =
it
lowef o higher energy levels with the lower energy levels being closer together, € |V
higher to lower energy levels with the lower energy levels being closer together. £

higher to lower energy levels with the higher enerpy levels being closer topether.

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

Al

B

5

BEY-2003

Atomic radius decreases %
Reactivity with water decreases X

Electronegativity increases «

Melting point decreases kel 1 vty &7 J]‘W“’ k““"’“‘m K
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9.  Which reaction occurs readily? o Sremslth
s L8 \? %fﬁ- > I'I---‘

I.  Brfaq)+21 (aq) — I,(aq)+2Br (aq) / By, canm dinplace T, foone T '
R n L-
I Br,(ag)+2Cl (ag) = Cl,(aq) + 2Br"(ag)™ B, ComNeT diaplace Ay fon

@ Tonly

B. IIonly
C. BothlandIl

D.  Neither I nor IT

f0. Which ion is colourless?
Al [Cr{HzD)ﬂH v
B. [Fe(CN)]" “

C. [Cu(NH,),T* «

[Zn(H,0),1*

- 11.  Which substance exhibits only ionic bonding?

A LREND Y O
LWL )
Axnon-mekal 35 covallows bavolunsy
B. RSO, 2
gnql* i
C. NH,Cl « N 2
G
(D) MeBr, Mg~ 2r

o tewie bmdwed

12.  Which molecule or ion does not have a tetrahedral shape?

: (= ; r
{A] XEFq o T '}':e / -f:,aLLL_AM l{)w
: e g
B, SiCl, v ¥ P

(- H 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? e

7 H i A
L~ H.,CCH, e G800 L= O S ey Feal:
TR ;
Il. H,CCH i o i
e LS C-¢- o s
¥
II. : ¢
@ : > Ui_h'hw-d i nleein e
- Gt
A, I<Il<II Shavkent
T8
@ [<II<II
ol <1<l
D Hc<I<I

14, 'What type(s) of intermolecular forces is/are present in CH,OCH,?
S \uoln.nr wolcunls |

Wk woW-loumdlu

A, dipole—dipole, hydrt}gu:l)ﬁmndﬁ and van der Waals®
dipole—dipole and van der Waals® only
X i :
C. hydrogen bonds and van der Waals” only

D. wvan der Waals’ ?_lllz oy

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

@ 1.01 kPa A x Xa

B. 10.1kPa - lof khnrl
= [

C - 101 kFa S Yioh e Pon

D. 10100 kPa

RR9.2013
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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 3oz
cyclooctane 421
cyclononane a1

A.  cyclohexane and cycloheptane at 380 K
B. cycloheptane and cyclooctane at 390 K

@ cyclooctane and cyclononane at 460 K

D. cyclononane and cyclohexane at 420 K A 'bg,w_f: :ﬂ-“ l-ﬁmth 5"“'&"

e
17.  What changes occur when ice at its melting point is converted to liquid water?

1. movement of the molecules increases X Cc Y Yo
H'L-D e }‘-r—" - (g}

O distance between molecules increases V’/

@ I only

1I only

B
C. BothlandIl
D. NeitherI norII

d84-211 Turn over
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13. AH
2HCl(aq) + 2ZKHCO;(s) ——» K,CO,(s)+C0,(g) + H,0(l)

AH, A, +2HCl(aq)

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

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

A, AH=AH +AH, an = 4t~ i o
(B) AH=AH -AH,
C. AH=_AH,-AH,

D. AH=AH,-AH , p

19. A sodium hydroxide solution is reacted with excess h}'dmclﬂnnc acid. What information is lmt needed to
calculate the molar heat of neutralisation of sodium hydroxide? -

A.  Initial temperatures of both solutions %

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

D.  Maximum temperature of the mixture .~

20.  Which factor(s) will cause the lattice enthalpy of ionic compounds to increase in magnitude?

I.  anincrease in the charge on the ions

[I. anincrease in the size of ions & , i b3
@ I anly Al :
gty harge

Warnzpae =2
g 1 [y - ;
B. llonly o amolite SiTE

C. BothlandIl

D. WNeitherl nor ]

BEY-203
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: 21. How would this reaction at 2?8 K be described in thermodynamic terms?
9 Rast + om0 5 2H, (g) + O, (g) (deommpn L"“"
@ Endmhcnnich:;ith a significant increase'n entropy .

B. Endothermic with a significant rlecreasg: in entropy

e Exothennic}fvith a significant increase in entropy

D.  Exothermic with a significant t:l.l.::t;;n:a.sf:\“r~ in entropy

22. The rate of reaction of a strip of magnesium and 50 cm® 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";c:wder and 100 cm’ of lx moldm™ HCI
' i X i
B. Mg powderand 50 cm” of 0.8 moldm™ HCI
3 > ' B T o
C. 100 cm’ of I moldm™ HCl at 30° C

- v
@ 50 em’ of 1.2 moldm™ HCl at 30° C

23. The rate constant for a certain reaction has the units mncentmtiuﬁ'time", What is the order of reaction?

A0 ' &
- oz =k, 0] .
~
@2 b_&_'ir—rihf_m} -\Q_.L_. WA
+lwa Tl Cm-,.-:.'ﬁ:'-;w&
2 S

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

A, changing the enthalpy of the reaction. X
B.  increasing the number of collisions between the reactant molecules in a given time. AN ‘e L{ﬂF
C.  increasing the fraction of reactant molecules with a given kinctic cnerpy. % e
@ providing a different reaction pathway.
Turn over
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25.  Chemical equilibrium is referred to as dynamic because, at equilibrium, the

nha of skt = F TS

A.  equilibrium constant changes. X

@ 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. ¥

_»\ower N-pr. 2 bwgltw Vpr
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. Ttispure propan-l1-ol. X

B.  Itispure propan-2-0l. #

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

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

27. Which change(s) will increase the amount of SO, (g) at equilibrium?
ek
250,(g) +0,(g) = 280,(g) AH=-200kJ
; Timal s Dl

I.  Increasing the temperature -

e

II.  Decreasing the volume |5
IIl. Adding a catalyst X

A. lonly

@ Il only

C. TlandIIl only

D. I IlandIII

RRG-2003
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NH, (aq) + HNO, (aq) — NH (aq) + NO; (aq)

For this reaction, a Brensted-Lo acid is ;
it -———-—m—r___,pmhm. dopsr

4 : *
A.  NH,(aq) because it contains the largest number of hydrogen atoms.

28,

B. NH,(aq) because it accept'sx a proton from HNO, (aq).
> Lo Ao

C.  HNO,(aq) because it has lone pairs of electrons on the oxygen atoms.

: e
(]_}) HNO, (aq) because it donates a proton to NH,(aq).

The K, values of acids HX, HY and HZ are given. What is the corrcct order when these acids are

g0 arranged in order of increasing strength (weakest first)?
HX K, =1x10™ HY K, =1x10”  HZK, =3x10"
A HX%HY<HZ ik o
B. ID(X{ HZ<HY
i HZP::. HY <HX
(D) HY <HZ < HX

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

30.
A, 14+ B. 145
pH7 pH 7
- o
Volume of Titrant Volume of Titrant
C. 144 @ i
pH 7 pl17 —
0 - I :"_'::
Volume of Titrant Volume of Titrant

339-203 Turn over
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31. What is the pH of a buffersolution that contains 0.1 moldm™ HA and 0.1 moldm™ NaA?

(HA K, =1x107%)

A pH=3 wh <> H'+ R”
&l el
B. pH=4 Vi \:“Jr‘l .Q"J i U{%.]
- : e L
(©) pi=s - g T
PH - Plk'u = 9
D. pH=6
32. For which conversion is an oxidising agent required?
, a(one wimcth o ,ﬁm\)
(A CI"(ag) > OCT"(a0) oxicdioes omethay Jubsion. Ca
B. S0,(g)— S0l (aq) Mot & \‘-&‘L‘I‘Pm“ ;2"
t +{ o 2- S, 0,
+ bh.h: 4 ..E':-'l-
C. _iH (aq) - Iiz{gJ redit A +6(-2) -2 1; S
i : 2 4x *ip e
D. 8,0; (ag)— 25,0, (aq) y . 8 e R

- pedutbua 7
33. The standard electrode potentials for tin and silver are given. What is the equation for the spontanecous

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 8a 2A S 2487 (: E=-094V
n**(aq) +2Ag(s) — Sn(s)+2Ag" (aq) el it %nwm_ﬁ PR,
@ Sn(s)+2Ag"* (aq) — Sn™* (aq) + 2Ag(s) E  =+094V by P . peen 3V
: M T
D. - Sn(s)+2Ag"(ag) — Sn™" (aq) + 2Ag(s) E , =+174V al :

BR9-203
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What mass of oxygen will be produced when a current of 0.2 A is passed through an aqueous solution of

34,
. sulphuric acid for 1 hour?
0= 0.4 XEOXED
(96500x32) - 4 3
(0.2 %60 60) g Y T e o + Ao vaL H
vy -
(0.2x60x60x32) _ 4 Y Gegve C fpox wat o O
26500 :
Sy © awewt m , O'hAExes
(02x60x60x32) 4 ¥ Q& Soe
(2x96500)

Lwass = OMKboXbo |, w324
4%96500 =

@ (02x60x60x32) C’““‘"‘
(4 x96500) Aﬁf.f. .mm_d\)

35,
Il
CH,(CH,), €O(CH,), CH,

From which two chemicals could this compound be synthesised?

R 20 v O
butanoic acid and pentan-1-ol .- ¢ =
i s y , My Oy, = £ S
. B. butanoic acid and hutaup&'l-ul : : H O= CH U N -4
l d. / \\___,_ﬂ_‘vc-i_‘-w’,f
C.  butanal and pentan-1-ol AR ol st
e
D. pentannicm acid and butan-1-ol O, g~y Coold = 'F"""’\'““"Q-
'oﬂ-h“ﬂ":ﬁ o oh

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

(C) cH,cHCH, CHy = di=CH,

D. CH;

%

BHG-203 Turn over
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38.

i s NO9/420/H(1)

=3 . p
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 order?

Y wnl ﬁ.h'.d&c‘_,
I CH,CH,CH,0H waulGal
.  CH,CH,CH,NH, w.base

M. CH,CH,COOH W Awd

A IDQ:H-::]II
v

B M<I<II
1!

G <M<l

v )
D. H<ll<I

Hnw many different hydrogen signals would be present in the '"H NMR spectrum of 2-chloropropane,
CH,CHCICH,? ) :

1
A.  One ; (_‘,Ha - C.—cHy
5 ' | s
@ Two - = HiPrmk e
oo 'W‘
C. Three -ﬁhdM
D. Seven

39.

40,

What is the major product when an halogenoalkane (alkyl halide) is reacted with a large excess of

ammonia?

R~ e « My,

i
@ An amine

B.  Anamidc
C. A tetraalkyl ammonium halide

D. Analkene

What type of reaction does benzene, C,H,, typically undergo?
A, Addition
B. Elimination

C. Reduction

\_9— Substitution

b,



