ST. MICHAEL'S INSTITUTION, IPOH
TRIAL EXAMINATION
CHEMISTRY PAPER 1 ( MULTIPLE ~ CHOICE )
Upper 6 Sclence 1 hour 45 mins
Instructions : There are 50 questions in this paper. For each question, choose one correct
answer and indicate it on the multiple — choice answer sheet provided.
The use of Data Booklet is not allowed.

Section A

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

1 CF.Cl, is a coolant used in refrigerators. Which is the possible mass spectrum for CF,Cl, ?
Isotopes present are '*C, '°F, **Cl and *'Cl . Ratio of **CI: *ClI=3: 1.

A Abundance B Abundance
F 3 A
| | » Mle ] l » M/e
120 122 124 120 122 124 N
C Abundance : D Abundance
Jr -
» Mle » Mmle
120 122 124 120 122 124

2 A mixture of nitrogen — hydrogen in a ratio of 1:3 is left to reach equilibrium as shown.
N2(g) + 3H2(9) < 2NHs(g)

When 50% of the nitrogen has reacted, the pressure was found to be p.
What is the pressure of ammonia in the equilibrium mixture ?

A S &3 %% > 35

3  Which of the following is correct in relation to the number of electrons and number of neutrons in
the particles concerned ?

Particle No. of electrons No. of neutrons
A 798+ 36 44
35
B 1:|= 19 10
c 1:02 - 10 10
D 31p3- 18 15
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Which of the following pairs of orbitals, when overlap with one another form the strongest single
covalent bond ?

A 1s with1s - B 1swith2s C 1swith 2p D 2swith 2p

In the CO5%~ ion,

A there are two single and one double bonds

B all the bonds are single bonds

C all the bonds are double bonds

D all the bonds are intermediate between that of a single bond and a double bond

Which oxide of the elements in Group 14 is the most acidic ?

A 8SnO, B SiO, C PbO, D GeO,

The rate-determining step in a mechanism is

A the fastest step of the reaction

B the one with the highest activation energy

C the first step of the reaction

D the last step of the reaction

Which of the following is correct with regards to a catalyst for the reaction below ?
P+ Q © R+ 8 AH = negative

Catalyst will decrease the enthalpy change of the reaction

Catalyst does not take part in the reaction

Catalyst increases the rate of effective collisions
Catalyst will alter the composition of the equilibrium mikture

ooOwm>»

What is the volume of oxygen required for the complete combustion of 20 cm® methane and'
10 cm?® ethene ?

A 100 cm?® B 70cm?® C 30cm® D 50cm?®

The formula of the amino acid alanine is shown as follows.

H H
\a/
H N O
| I Ile
H-C-C-C-0O-H
bl |

H H

What are the approximate values of bond angles a, b and ¢ ?
a b c

A 107° 109.5° 120°
B 107° 109.5° 90°
Cc 120° 109.5° 109.5°
D 120° 109.5° ' 120°

A sample of butan-2-one is treated with lithium tetrahydridoaluminate(lll) and then with
concentrated sulphuric acid at 180°C . Which of the following is true about the compound
produced ?

It shows optical isomerism =

It undergoes nucleophilic addition

It decolourises acidified potassium manganate(Vil)
It reacts with sodium metal to give hydrogen gas

oow>»
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Which of the following reagents can be used fo distinguish between cyclohexanol and phenol ?

A Ethanoyl chloride B Agqueous bromine
C Concentrated sulphuric acid D Sodium metal

An alcohol C4H1,0 has n isomers, m of which are optically active. Which of the following is the
correct combination of nand m ?

oOow>»
WO A5
aapn 3

How many unpaired electrons are there in the ground state of chromium atom ( proton no. 24 ) ?
A 5 B 2 Cc 4 D 6
The pH of blood is maintained at about 7.4 by the following equilibrium system.
HoPOs~ < HPOZ™ + H*
What is the ratio of H,PO4 = to HPO,?~ in the blood ?
[ Ka of H;PO,~ =6.3 x 10"¥mol dm ~?]
A 037 B 0.63 C 1.49 D 270
Which of the following is true regarding electrolysis ? -
Oxidation occurs at the cathode and reduction occurs at the anode
Electrons flow from the cathode to the anode through the external circuit
The ease of discharge of metal ions is inversely proportional to the reactivity of the metals

The amount of substances produced during electrolysis is directly proportional to the amount
of electric charge and the charge on the ions

oowX>

Given the following :
CH4(g) > C(g) + 4H(g) AH® = + 1648 kJ
C:He(g) > 2C(g) + BH(g) AH® = + 2810 kJ
What is the bond energy of the C — C bond ?
A -676kJ B -338kJ C +338kJ D +676kJ

A liquid mixture containing nx mele of X and ny mole of Y forms an ideal solution. If the vapour
pressure of pure X and pure Y are respectively P°x and P°, , while the partial pressure of X and
Y are Px and Py, which of the following is not true ?

A PY = nyP"Y

B Total pressure of mixture = Px + Py

C Ifnx> ny, then P°% > P%

D On mixing X with Y, there is no enthalpy change

The partition coefficient of a substance W between ether and water is 8.0 at room temperature
An aqueous solution containing 10,0 g of W in 100 cm® of water is extracted with 100 cm?® of
ether. What is the mass of W left in the aqueous layer after the extraction with ether ?

A 4449 B 889g cC 111g D 222g
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The relative atomic mass of carbon ( proton no. 6 ) is 12.01 . Carbon has two isotopes having 6
and 7 neutrons respectively. What is the percentage abundance of the heavier isotope ?

A 990 B 13.0 C 1.00 D 42.0

At 273 K, 50% of 2 moles of PCls in a container of 22.4 dm?® capacity decomposes according to

the following equation.

PCls (g) < PCla(g) + Cl2(g)

What is the total pressure in the container after the dissociation ?
[ 1 mole of gas occupies 22.4 dm®at s.t.p. ]

A 3.0 atm B 2.0 atm C 1.5atm D 1.0 atm
Xenon reacts with fluorine to form XeF, . The shape of the XeF, molecule is expected to be

A tetrahedral B see-saw C square planar D trigonal
bipyramidal

The decomposition of hydrogen peroxide is first order ; reaction is investigated under
temperatures T4 and T, . Which of the following graphs is correctif T, > Ty ?

A dH0; 4 B -dlH,0; 4
dt - dt
T2 T4
H202) : [H,02]
C  -dHOJ 4 D -dH0; 4
dt dt
Ty T2
T2 Ty
[H20;] [H,0;]
Pressure

'

-+ Percentage product

Which of the following reaction will give a graph as shown above ?

Ha(g) + 12(g) < 2HI(g)

N2(g) + 3Hz2(g) < 2NH;(g)
N2Os (@) <« 2NO;(9)
CaCO; (s) < CaO(s) + CO;(g)
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X+Y & 2Z
When a mixture containing 3 moles X and 5 moles Y is allowed to achieve equilibrium, the
equilibrium mixture is found to contain 2 moles of Z. The K, for the reaction is

A 0.250 B 0.125 C 0.500 D 0.267

What is the final pH of the solution formed on mixing 100 ecm® 0.10 mol dm ~* sodium hydroxide
and 100 cm® 0.10 mol dm ~? sulphuric acid ?

A 13 B 7.0 C 1.0 D 127
High tension electric cables are normal[y made from aluminium because

A aluminium is resistant to corrosion and is more long- Iasting than copper wire

B aluminium wire is cheaper than copper wire

C aluminium has a low density and is a good electrical conductor
D aluminium is cheap and can be recycled

Which nitrate of the elements of Group 2 has the highest thermal stability ?
A Strontium nitrate B Calcium nitrate C Beryllium nitrate D Barium nitrate
When chlorine gas is passed through concentrated sodium hydroxide at 70°C, the anions formed

are
A CIO;~, ClO,~ B CI™,CIOs~ C Cl~,Clo~ D CI7,CIOz;~

The solubility product of silver chioride is 1.0 x 10 ~"® mol ?dm ~° . What is the solubility of silver

chloride in 1 dm?® solution of sodium chloride 0.01 mol dm = ?
A 1.0x10~° mol B 1.0x10~% mol C 10x10 °*mol D 1.0x10~" mol
The boiling point — composition graph for two miscible liquids P and Q is shown below :

Temperature

2\

100 % P r A X 100 % Q
Composition

What is the composition of the distillate and residual liquid if a mixture of composition X is
fractionally distilled ?

A PandQ B ZandP C ZandQ D Zonly

An electric cell is prepared by using zinc electrode immersed in an aqueous solution of zinc
sulphate, and a platinum electrode immersed in an aqueous solution of potassium chiorate(l) .
Zn** + 26 & Zn E°=-0.76 V
OCI™ + HO + 2¢ <« CI™ +20H" E°=+0.89V

Which of the following statements is not true for the above cell ?

A The zinc electrode is the anode
B The chlorate(l) ion acts as oxidising agent
C Electrons flow from the platinum electrode to the zinc electrode
D Thee.m.f. ofthecellis+ 165V
-5-
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The reaction mechanism between chlorine and methane is shown below .

Cl, > 2Cle (i)
CHs + Cle > CHs® + HCI (ii)
CHs® + Cly & CHsCl + Cle (iif)

Which of the following is not true regarding the reaction ?

A Reaction (i) requires ultra-violet light

B Reaction can occur in the dark if the mixture is heated with benzoyl peroxide
C CHsCl is the only chloro — product formed

D A little ethane is also formed in the reaction

Compound X reacts with aqueous sodium hydroxide to produce a compound that gives a
yellow — orange precipitate with 2,4 — dinitrophenylhydrazine . X is

A CH,BrCH,Br B (CHj),CBr C @_C D CH,;CHBr;
HzBl’

Compound W has the following properties.
() It reacts readily with PCls with the release of white fumes
(i) It exists as a pair of enantiomers

Wis
A B
HOCH; CH,OH CO - CH -CH,0OH
|
OH
C D CHs
CH; -0 H,CH,OH |
HO C — CH,CH,
. |
H

Compound Z, CsH;00; , on hydrolysis produces V, C;H,O, and W, CaH;O . W reacts with alkaline
iodine to produce a yellow precipitate. Z is

A CH3CH; - C =0 - CH,CHj, B CH:~C-—0O-CHCH,3
o o oH
C H-C-0-CHCH;CH, D CHiCH-C-0O-CH;
o o SHy ©

The correct order of increasing basicity of ammonia, ethylamine, methylamine and phenylamine

A Ammonia < methylamine < ethylamine < phenylamine
B Phenylamine < ammonia < methylamine < ethylamine
C Ethylamine < methylamine < phenylamine < ammonia
D Phenylamine < methylamine < ethylamine < ammonia

Consider the following reactions :

ethanolic NaCN dilute H,SO,
RCHCI > P - > Q
Qis
A RCH,.CN B RCH,CH,0OH C RCH,COOH D RCH,CH,0SO;H



38 Phenol can be used to produce CH,;COOCgH; by the following route. R is an intermediate.

reagent | reagent |
CHOH ———_ ~» R 5 CH;COOCgH;s

What is the reagent | and reagent Il in the above scheme ?

: Reagent | Reagent Il
A PCls CH,COCI
B Na CH3COCI
C NaOH CH3;COOH
D PCls CH;COOH

40 Which of the following compounas will decolourise acidified potassium manganate(VIl) and
bromine in tetrachloromethane ?

A  CHs;CH=CH> B CH;CH(OH)CH; C (CH,;);COH D CH3;CH,CH.CI
|
Section B

For each question in this section, one or more of the three numbered statements 1 to 3 may be
correct. The responses A to D should be selected as follows :

A B Cc D
1 only 1 and 2 only 2 and 3 only 1,2and 3
is correct . are correct are correct are correct

41 HCO;~ + HPOs~ = HPO,?*" + CO, + H0O
Which of the following statements is / are true regarding the above reaction ?

1 H,PO,~ acts as an acid
2 HCO;~ and CO; are a conjugate acid — base{pair
3 The reaction is exothermic

42 The degree of deflection of a positive ion in a mass spectrometer is

1 directly proportional to the charge on the ion
2 inversely proportional to the mass of the ion
3 dependent on the strength of the magnetic field

43 In the Lyman series

1 all the lines are in the ultra-violet region
2 transitions occur between higher energy levels and the n=1 level

3 the line with the maximum wavelength can be used to calculate the ionisation energy of
hydrogen

44 The melting point of three elements increases in the order: Na < Mg < Al
This is because

1 the number of valence electrons increases
2 the atomic size increases
3 the relative atomic mass increases

45 The lattice energy of MgO and NaF are — 3940 and — 920 kJ mol ™ respectively .
Their difference is due to

1 the higher charge on the magnesium and oxide ions
2 the size of Mg®* is smaller than the size of Na’
3 MgO is more ionic than NaF

.



46 In acidic solution, hydrogen peroxide reacts with iodide ions according to the equation :
HaO2(aq) + 2H'aq) + 217(aq) 2> l(aq) + 2HO()

The rate equation is given by : Rate = k[ H02][17]
It can be concluded that

1 the reaction proceeds by more than one step
2 the concentration of the acid has no effect on the rate of reaction
3 the H' ions act as a catalyst

47 Consider the two half-cells below : .
O, + 4H' + 4e & 2H,0 E®=+123V
H,O, + 2H" + 2¢ < 2H0 E®=+177V

It can be concluded that

1 aqueous hydrogen peroxide will undergo spontaneous decomposition to water and oxygen
2 hydrogen peroxide is a stronger oxidising agent then oxygen

3 hydrogen peroxide undergoes reduction

48 Consider the energy profile below : .
Na'(g) + 17 (g)

N

y + -
JNa'(@a) + 17 (aq)

N

4
Nal(s)

Which of the following statements is / are correct ?

1 x has the same magnitude as the lattice energy of Nal
2 zis the enthalpy of solution of Nal
3 (x+y)=z

49 Which of the following compounds will produce diazonium salts with cold nitric(llt) acid ?

1
NH2
2
@_ CH:NH")
3
CH; _Q_ NHz

50 Styrene, CgHsCH=CH, can be polymerised to polystyrene. It can be concluded that

1 the empirical formula of styrene and polystyrene are the same
2 the H-C - H bond angle in styrene and polystyrene are the same
3 both styrene and polystyrene will decolourise aqueous bromine
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