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SECTION A: MULTIPLE CHOICE QUESTIONS [60] 

e There are 20 multiple choice questions in this section. Each question carries 3 marks. 

e Answer ALL questions by selecting the letter of the correct answer. 

e Choose the best possible answer for each question, even if you think there is another 

possible answer that is not given. 

1. What type of ions have names ending with —ide? 

A. Only cations 

B. Only anions 

C. Only metal ions 

D. Only gaseous ions 

2. When Group 2A elements form ions, they 

A. Lose two protons 

B. Lose two electrons 

C. Gain two protons 

D. Gain two electrons 

3. What is the correct name for N37 ion? 

A. Nitrate ion 

B. Nitride ion 

C. Nitrogen ion 

D. Nitrite ion 

4. Aluminium is a Group 3A metal. Which ion does Al typically form? 

A. Al 
B. Als+ 
c. Ale 
D. Al>* 

5. Bohr’s atomic model .... 

A. proposes that electrons occupy specific energy levels. 

B. explains the emission spectra of hydrogen atoms. 

C 

D 

. predicts the energy level of multi-electron atoms 

. both A and B 

6. orbitals are spherically symmetrical. 

G
9
O
P
>
 

n
o
m
D
a
h
 

7. Then =1 shell contains p sub-orbitals. All other shells contain p sub-orbitals. 

A. 3,6 
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8. There are orbitals in the second shell. 

A. 1 

G
O
 

B
R
W
N
 

9. An unknown amount of C3Hg was burned completely to H2O and COz2, with 36 g of H20 

recovered. 

How many moles of the hydrocarbon were originally present? 

A. 0.25 

B. 0.50 

Cc. 2 
36 

D. — 
8 

10. A compound having an empirical formula of SO3 is found to have a molecular weight of 80. 

What is its molecular formula? 

A. S309 

B. S206 

C. SO3 

D. SOg 

11. Balance the following reaction: 

S$ +02 —- SO3 

S + 03 > SO3 

4S + 202 > 4803 

2S + 302 > 2S03 

3S + 202 > 3S03 GN
 
@>
 

12. What is the formula weight of Al2(SOa)3? 

A. 150 

B. 123 

C. 342 

D. 315 

13. Standard conditions (STP) are: 

0°C and 2 atm 

32°F and 76 torr 

273 K and 760 mmHg 

4°C and 7.6 mmHg O
G
O
O
P
P
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14. What is the name of the following hydrocarbon according to the IUPAC rules? 

9
O
@
>
 3,3-dimethyl-5-propylhexane 

6,6-dimethyl-4-propyloctane 

3,3-diethyl-5-propyloctane 

3,3-dimethyl-5-propyloctane 

15. Which of the following alkanes would have the highest boiling point? 

O
U
O
N
B
W
D
D
>
 

(a) (b) ve (CHs 

CH3- CH)- CH)- CH)- CH)- CH)- CH3 CH3- Co CH 

CH, CH3 

(c) (d) 
CH3- CH)- CH” CHy- CH— CH; CH3- CH CH” CH CH3 

CH3 CH; CH; 

(a) 
(b) 
(c) 
(d) 

16. Which of these would be least soluble in water? 

O
N
P
P
 octanol (CH3CH2CH2CH2CH2CH 2CH2CH2-OH) 

butanol (CH3CH2CH2CH2-OH) 

pentanol (CH3CH2CH2CH2CH2-Oh) 

hexanol (CH3CH2CH2CH2CH2CH2-OH) 

17. The alcohol shown below is a: 

G
O
P
 

(CH3)2CHOH 

Primary alcohol 

Secondary alcohol 

Tertiary alcohol 

Allylic alcohol 

18. A hydrocarbon with the general formula C,H2n-2 can be: 

A. an alkyne or a cycloalkene 

B. an alkyne or a cyclolkane 

C. 

D. acycloalkene 

a cycloalkane or an alkene 
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19. Smoke is an example of a colloid termed: 

A. afoam 

B. an aerosol 

Cc. agel 

D. sol 

20. What is the boiling point in °C of a solution of a 2.15 m aqueous solution of glycerol? (Kp = 

0.512°C/m)? 

A. 101.1 

B. 100.2 

c. 100 

D. 1.1 

SECTION B: [40] 

There are FIVE questions in this section. Answer all Questions. 

Show clearly, where necessary, how you arrive at the answer as the working will carry marks to. 

Question 1 [10] 

a) All alkali metals react with water to produce hydrogen gas and the corresponding alkali metal 

hydroxide. A typical reaction is that between lithium and water: 

Li (s) + H20 (I) > LiOH (aq) + H2 (g) 

How many grams of Li is needed to produce 9.89 g of H2? (2) 

b) Titanium is prepared by the reaction of titanium(IV) chloride with molten magnesium between 

950°C and 1150°C. 

TiCla (g) + Mg (I) > Ti (s) + MgCle (I) 

If 3.54 x 107 g of TiClq reacts with 1.13 x 10” g of Mg: 

(i) Calculate the theoretical yield of Tiin grams. (6) 

(ii) Calculate the percent yield if 7.91 x 10° g of Ti are actually obtained. (2) 

Question 2 [6] 

a) How many grams of potassium dichromate are required to prepare a 250 mL solution 

whose concentration is 2.16 M? (3) 
b) Describe how you would prepare 5.00 x 10? mL of a 1.75 M sulphuric acid solution, starting 

with a 8.16 M stock solution. (3) 

Question 3 [8] 

a) Sulfur hexafluoride is a colorless and odourless gas. Due to its lack of chemical reactivity, it is 

used as an insulator in electronic equipment. Calculate the pressure (in atm) exerted by 1.82 

moles of gas in a steel vessel of volume 5.43 Lat 69.5 °C. (2) 
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b) Calculate the volume (in L) occupied by 7.40 g of ammonia at STP. (2) 

c) A flammable gas made up of carbon and hydrogen is found to effuse through a porous barrier 

in 1.50 min. Under the same conditions and pressure it takes an equal volume of bromine 

vapour 4.73 min to effuse through the same barrier. Calculate the molar mass of the unknown 

gas. (4) 

Question 4 [12] 

a) Calculate the pH of (i) a 1.0 x 10° M HCI solution and (ii) 0.020 M Ba(OH), solution. (6) 

b) Calculate the pH of a 0.036 M nitrous acid (HNOz2) solution: (6) 

HNO> (aq) @ H+ (aq) + NOx (aq) 

Question 5 [4] 

a) Write the IUPAC names of the following compounds: (2) 

(i) 

NS 

(ii) 

(b) State the functional group in each of the following compounds: (3) 

| 

CH; ——Cc ——OH 
(ii) 

END OF EXAMINATION 
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USEFUL CONSTANTS: 

Gas constant, R = 8.3145 J- mol: K?= 0.083145 dm?: bar: mol: K+= 0.08206 L atm mol?: K? 

1Pa:m?=1kPa.l =1N-m =14J 

1 atm = 101 325 Pa = 760 mmHg = 760 torr 

Avogadro’s Number, Na = 6.022 x 1023 mol 

Planck’s constant, h = 6.626 x 1074 Js 

Speed of light, c = 2.998 x 108 ms? 

Page 7 of 8



 
 

 
 

 
 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
 
 

 
 

 
 

 
 

 
 

                  
 
 

 
 

          
 
 

      (6sz) 
| 

(8sz) 
| 

(sz) | 
(zsz) | 

(sz) | 
(ez) 

| 
(ez) | 

Cevz) | 
Cebz) 

[eho 
Lez]6zo 

ez] 9€0 
Tez 

Se0 Zez|8Z0 Lee 
ON 

|
 
P
A
 

| 
Wa] 

Sa 
| 

JD 
|
 
XG 

| 
WO] 

UV] 
ng] 

dN} 
0 

ed 
|
 

WL 
|
 

IV 
col 

1OL 
|
 

OOT 
66 

86 
L6 

96 
$6 

v6 
£6 

6
 

16 
06 

68 
s
o
p
p
y
 

PO'ELI 
| PESO9T! 

OTL9L 
[OEE 

TOT} 
OS'Z91 

|Sze'sst} 
S7zsI] 

961S1] 
9€ 0ST] 

(SPD) | pr HPI [806 OFT] 
ZIOFI 

1906 SEI 
QA 

|
 
UL) 

19 
|
 
OW 

|
 
4d 

|
 

GL 
| 

PD |
 

OG 
|
 
W
S
 
| 

wa] 
PN 

| 
Jd 

|
 

90 |
 

bF 
OL 

69 
89 

L9 
99 

$9 
9 

£9 
c 

19 
09 

6S 
gs 

LS 
| 

‘sepruspuey 

(692) 
| 

(zzz) | 
(69z) | 

(892] 
(soz 

Coz] 
Coed] 

(z9z) T 
(97) 

(092) 
[szorozz] 

(ezz) 
o
n
g
 

u
n
n
 

b
n
q
 

q
n
n
 
|
 
n
n
q
 
|
 
u
n
g
 
|
 

WAL 
|
 

S
H
 

u
d
 

3
S
 

q
q
 
|
 

A
T
 

w
y
 

A
q
 

Sit 
91t 

aa! 
cil 

|
 

UIl 
| 

O1L 
|
 

601 
|
 

SOI 
| 

LOT 
|
 

SOT 
|
 

Sol 
|
 

ot 
| 

Col 
88 

L8 
(Z@z) | 

(O1Z)] 
(602) | 

806807 | 
720z 

jese 
Oz] 

6S 00z|z96961| 
so's6I | 

ZzzZEL | 
Z:O61 [ZOT 

981] 
S8°ERI 

[sre08I] 
6P'SLI [L9G PLI| 

EELEL |S06 ZEl 
Wy 

|} 
IW 

| 
Od 

Iq 
qd 

| 
IL 

| 
3H 

| 
MV | 

dd 
I
 

|} 
sO 

|
 

AW] 
M
 

|] 
®L 

| 
JA 

| 
OT 

| 
8@ 

| 
§D 

98 
68 

+8 
€8 

78 
18 

08 
6L 

8L 
LL 

9L 
cL 

bl 
€L 

tL 
TL 

9¢ 
cS 

6TLEL} 
G9ZL 

| 
NLZT 

| 
SLIZI 

| 69811 | 
CR HIL | 

H
T
T
 

[898'Zol] 
Zr90I 

|906ZOT] 
LOLOL] 

(86) 
| 

656 
]¥90676] 

716 
|6S06°88| 

ZLB 
[8L9PSs 

ox 
I 

aL 
qs 

us 
UW 

| 
PO |

 
8y 

|
 

Pa 
|
 

Ga] 
OM |

 
OL 

|
 

OW] 
GN |

 
41Z 

A 
AS 

|
 
da 

$s 
€S 

(4s 
1S 

is 
67 

8r 
LY 

or 
oY 

bP 
€v 

cy 
Iv 

Or 
6€ 

8€ 
LE 

SES 
| 

POEL] 
96'BL | 

91Z6'PL] 
6S7Z 

| 
7269 

| 
BES 

| OPS 
Eo! 

args 
[zEEessl 

LESS 
[SEEPS] 

D6GIS|SIPE0S| 
8SLr 

lésSérb] 
80'OP 

[E8606 
II 

|
 

Id 
|
 

9S 
SV 

|
 

90] 
8D] 

8] 
0] 

IN 
|
 
9
D
 
|
 

ON 
|
 
UW] 

AD 
A 

IL 
|] 

9
 
|
 
*] 

M 
9€ 

S€ 
ve 

€€ 
cE 

L€ 
O€ 

67 
8Z 

LC 
97 

SZ 
PZ 

€7 
eZ 

IZ 
07 

61 
8H6'6E | 

ESHSE] 
SOZE | SELOOE 

ISs80'sz|SI86°97| 
zy] 

Il 
Ol 

6 
8 

L 
9 

¢ 
b 

¢ 
| 

SOEPZ 
1868672 

W
w
i
i
d
|
s
 

d 
| 

is 
| 

IV 
3
 

| 
®N 

8I 
LI 

ol 
SI 

Fl 
el 

cl 
I 

GLI'0Z |P866 81|h666'ST] 
L900'F1 | 

T10°Z1 | 
18°01 

8IZ10°6| 
1P6'9 

oN 
A 

oO 
N 

a 
a 

og 
|
 

IT 
OL 

6 
8 

L 
9 

¢ 
v 

€ 
09Z00'F 

¥6L00' I 
oH 

LI 
91 

SI 
v1 

€l 
Zz 

4 

c 
I 

81 

S
I
N
G
A
N
A
T
A
 
F
A
L
 
AO 

A
T
E
V
L
 
O
1
d
O
N
a
A
d
 

 
 

   
 

      I 

Page 8 of 8


