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Answer the following questions

1)  What is the conjugate base for the forward equilibrium reaction?

H,SO,(aq) + HIO,(aq) == HSO;(aq) + H,IO3(aq)

[Shade in the bubble ((O)) next to the correct answer]
HIO,
HSO,
H,SO,
H,IO3 [1]

0000

2) Write the K, expression for the weak acid (C,H,COOHR).

[1]

3) Calculate the K, of propanoic acid (CH,CH,COOH) given a solution of
(0.100) mol dm™ has a pH of (3.0).

[2]

Do not write in this space
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4) Calculate the K, of hydrofluoric acid (HF) that has (pK, = 3.17).

[2]

5)  Which of the following options in Table 5-1 gives a buffer solution?

i NH,Cl + NH,

ii NaOH + HCI

i NaHSO, + H,SO,

iv NaF + HF

Table 5-1
[Shade in the bubble ((O) next to the correct answer]
i and iv
i and iii
i and iv

i and iii [1]

0000

6) Write the Ksp expression for (Ca(OH)Z) as the following balanced chemical equation.

Ca(OH),(s) == Ca**(aq) + 20H (aq)

[1]

Do not write in this space
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7) Figure 7-1 below shows the change in pH of two solutions (A and B) after adding an acid.

~ -~ 3 -
pH=7.0 pH=7.0
Solution (A) Solution (B)
[ after adding an acid j
~N i - B l 7=
pH=6.8 pH=1.0
Solution (A) Solution (B)
Figure 7-1

a. Which solution acts as a buffer?

- Explain your answer.

[1]

b. Determine the direction of the reaction of an acidic buffer solution after adding
a small amount of an acid.

[1]

Do not write in this space
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8)

9)

Figure 8-1 shows the effect of adding (Ba(OH),) to a solution of a slightly soluble salt.

\

Ba(OH)z\ _

State two changes that occur in the solution.

[2]

b. What is the common ion in the solution?

[1]

What is the pH of (0.001 M) solution of HBr?
[Shade in the bubble ((O)) next to the correct answer]

0000

1.0
2.0
3.0
4.0

Do not write in this space
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10) The following equation shows an equilibrium reaction.
H,PO,(aq) + H,O(aq) == H,0"(aq) + H,PO,(aq)

a. Define the conjugate base.

[1]

b. Identify the conjugate acid and the conjugate base for the forward equilibrium
reaction.

Conjugate acid Conjugate base

[2]

11) What is the correct order of acid’s strength according to the pK, as shown in

Table 11-1?
Acid (con. 0.1 mol dm) HX HZ HY
pK, at 298 K 1.82 6.35 4.20
Table 11-1
[Shade in the bubble ((O)) next to the correct answer]
O HX>HY>HZ
O HY > HZ > HX
(O HZ>HY > HX
O HZ>HX>HY [1]

Do not write in this space
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12) The following equilibrium equations show the solubility product, K, of two salts.
MnS(s) == Mn®*(aq) + 5% (aq) Kep=2.5x10""°
CoS(s) == Co?*(aq) + S*(aq) Kep=3.0x10"%

Determine which salt is more soluble in water. Include in your answer:
- Molar solubility of (MnS).
- Molar solubility of (CoS).

[5]

13) What is the general formula for alkanes?

[Shade in the bubble ((O)) next to the correct answer]
CnH2n
CH

n 2n+2

CH,  OH

n 2n+1

CH,  .COOH [1]

n 2n+1

0000
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14)

15)

For the following compound:

CH,~CH(OH)-CH,~CH(CH,)-CH,

Write:
- The IUPAC name.

- The classification of the alcohol compound.

[2]

What is the molecular formula for the compound in Figure 15-1?

Figure 15-1

[Shade in the bubble ((O)) next to the correct answer]

0000

CgHyg [1]

Do not write in this space
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16) Complete the table:

Compound A B C
LT

Displayed HyC—C=—=C—C—C—CH;

Formula ,L ,L [|3r

Name of the Pent-2-ene 2-Bromobutane

compound

17) What is the correct skeletal formula of Pentanal(C.H, .O)?

O
@)
\HkH
O

oA

5 10

[3]

[Shade in the bubble ((O)) next to the correct answer]

-

Do not write in this space

[1]
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18) Classify the type of structural isomerism between the following compounds:
(A) CH;-CH,-CH,-CH,-CHO
(B) CH,-CO-CH,-CH,-CH,
(C) CH,-CH,-CO-CH,-CH,

Compounds (A) and (B):

Compounds (B) and (C): [2]

19) Draw the optical isomers(enantiomers) of the following compound:

Mirror

[1]
20) The molecular formula of (C3H7C|) has position isomers.

a. Define the term position isomers.

[1]

b. Draw two position isomers for (C3H7CI).

[2]

Do not write in this space
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21) Which of the following molecules contains a chiral center? O
[Shade in the bubble ((O) next to the correct answer] 3
2
o
=
NG or
O . O =
OH o
gl
Q
(2]
®
OH
OH
-) O

[1]
22) (1-Chloro-2-methylcyclohexane) has a geometrical isomerism.
a. ldentify the type of geometrical isomerism.
H
[2]

b. What structural feature allows this compound to form a geometrical isomerism?

[1]

Do not write in this space
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23) How many chiral centres are in Figure 23-1?

[Shade in the bubble ((O)) next to the correct answer]

H H O

HsC—C—C—C—H

CHj3 CH3
Figure 23-1
O 1 O 2
O 3 O 4 [1]

24) Study the two compounds shown in Figure 24-1.

@)
3
2
1 "OH
OH
Compound (A) Compound (B)

Figure 24-1
Describe how each compound shows an optical isomerism. Include in your answer:
- The position of the chiral centers.

- The atoms /groups attached to each chiral center.

[6]

Do not write in this space
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25)

26)

27)

28)

What is the product (X) that is formed when reacting ethene with cold, dilute,
acidified KMnO,?

C,H, + H,0 + [O] ——= (X)
[Shade in the bubble ((O)) next to the correct answer]

Ether

Ethane

Ethan-2-ol

Ethane-1,2-diol [1]

0000

State the reagent and solvent required to prepare a nitrile from 1-bromobutane.

- The reagent:

- The solvent: [2]

Two samples of hexane and hexene were prepared.

a. Describe how to distinguish between them using KMnO,.

[2]

b. What type of reaction occurs by adding KMnO, to the previous compounds?

[1]

Which of the following is a primary halogenoalkane?
[Shade in the bubble ((O)) next to the correct answer]
(CH,),C-Cl
CH,-CH,-CI
CH,-CHCI-CH,
CH,-CHCI-CH,-CH, [1]

0000

Do not write in this space
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29) Propane burns in a limited (not enough) supply of oxygen.

a. What type of combustion occurs?

[1]

b. What products are formed?

[1]

30) Methane is unreactive towards nucleophiles under normal conditions. However, it
reacts with chlorine under UV light to form chloromethane as shown below.

CH, + Cl, = CH.Cl + HCl

a. Explain why methane does not react with nucleophiles in terms of bond polarity
and bond strength.

[2]

b. What is the role of UV light in this substitution reaction?

[1]

Do not write in this space
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31)

32)

33)

1-Bromopropane is reacted under two different conditions, as in the following:

CH,CH,CH,Br + NaOH(aq) —22* > (X)

NaOH(ethanol).Heat

CH,CH,CH,Br (¥)

Which of the following options is correct?

[Shade in the bubble ((O)) next to the correct answer]

(X) (Y)
@) Propan-1-ol Prop-1-ene
O Prop-1-ene Propan-1-ol
@) Prop-1-ene Prop-2-ene
O Propan-1-ol Propan-2-ol

[1]

Write the chemical equation for the combustion of hexane (C,H,,) with excess

(enough) oxygen.

[2]

Table 33-1 shows two hydrocarbon compounds (A) and (B) which react under the
given conditions to form an alkane.

Hydrocarbon compound (A) (B)
Catalyst Ni AlLO,
Temperature (°C) 140 500
Table 33-1

Do not write in this space
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a. What is the name of the reaction that compound (B) undergoes?

[1]

b. Which class of hydrocarbons do compounds (A) and (B) belong to?

Compound (A):

Compound (B): [2]

34) Three nucleophilic substitution reactions (R1, R2, R3) were carried out as shown
below.

a. Complete the scheme.

CH,CH,CH,CH,Br
NS ™
- o
o T P

D
=

A

N

[3]

b. State one of the required conditions for reaction R3.

[1]

[ End of the Examination]

Do not write in this space
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[ Note: Marking scheme in (8) shee ?’\V Subject: Chemistry Total marks: (70) ]
Item Answer Mark | Additional | Unit| Page Learning
Information Outcome
1 | HSO; 1 10 a
_ [H*][CeH5C007] 1
2 Ko = [CoHsCOOH] 19 ¢
[H*] = 107P#] = 1073° = 0.001 mol dm™3 1
[HX] = 0.100 mol dm™3 'g
>
3 [H*]2  (0.001)2 = | 1821 c
— S — — -5 =
«= THRT = (0100) = 0.001 = 1.0x10 1 =
3
=
PK, = —log0K, 1 §
K, = 10~PXa 5
4 K, = 107317 19 c
K,= 6.76x107* .




ltem Answer v\ | Mark| Additional |Unit| Page | Learning
302080 | Inf : 0
Sl 2P Do | ntormation utcome
iand iv - . 1
5 \\’«'\ / 24-25 g
N\ bl \\-’\;,5-‘3)\/ ]
6 | Ke= [Ca*][OH]? X—— 1 35.39 m
- Solution (A) accept any
- The explanation: answer that
a The buffer solution resists/controls changes in pH. 1 gives the same
7 OR meaning. 24-25 h
There is a small change in the pH. f,‘:,)
b The reaction is shifting to the left, or 1 =
The reaction is shifting to the reactants. 8
e Shifting the reaction to the left, or, 1 accept any é
. . two answers 2
e Decreasing the solubility of salt, or, 1 that give the c:_y
8 a e Decreased the amount of dissolved BaSO, same = 40 0
i 3
e More BaSOqis precipitated. meaning.
b | Ba**ions or Barium ions. 1
9 3.0 1 12 q
When an acid loses its proton (H") it becomes a conjugate base. 1
10| a | Or 8-10 a,b
Conjugate base is an acid that loses protons, H*




LN\

ltem Answer Mark | Ad mw\%ge Learning
Informationspa2vss | Outcome
Conjugate acid Conjugate base 1 Sllvpd il e\eldpds
10} b H;0" (aq) H,PO; (aq) 1 2 _\\_&)/ 810 ab
11 HX > HY >HZ 1 18 e
MnS(s) (Kgp = [Mn**][$?7] = [x][x] = [x]?) 1 f::?
MnS(s) (Ksp = [x]? = 2.5x10719) §
MnS(s) (x = V2.5x10-10 = 1.6x107°) 1 z;
<
12 CoS(s) (Ksp = [Co**][$*7] = [x][x] = [x]?) % 38 n,o
CoS(s) (Ksp = [x]? = 3.0x10726) 1
CoS(s) ([x] = V3.0x10726 = 1.7x10713) 1
- MnS(s) is more soluble than CoS(s). Or, L
- MnS(s) > CoS(s)
13 Cn Hamz ! 47 2.1a
14 - 4-methylpentan-2-ol 1 53-54 2.1b
- Secondary alcohol 1 48 2.1a
15 Cablis . 56 2.1¢
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Information /- 7 | Dutco
J}J’JJC.J"(DJJ‘JI ,
compoun A ¢ . RIS |
Displayed T T T T Elif T T =
_____ 1
Formula H_?_?ZT_?_T_H H ? ? ? ? H
H H HH 47-48 2.1a
1
16 A 53-54 2.1b
Name of 4,5-dibromohex-2-ene =
the g
compoun §
d =,
>
O 1 g
O -
17 \/\)L < 49 2.1aiv
H g
0
Compounds (A) and (B): functional group isomer 1 a
3
18 Compounds (B) and (C): position isomer 1 2 57 2.28
<
19 (|3H2CH3 1
C.
H/ Y| ,’/’OH 61 2.2¢
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L
Item Answer Mark | Additional | Unit ggge)j;g;l;}gami 9
Information SR Otdne
The position isomers: The compounds with the same molecular formula 1 ‘{,’r?\ g
a but the functional group is in a different position. = NNV
20 H H H H ClI H One mark for
H—(|3—C|:—C|:—H | (|: (|: 1 | eachisomer.
b T AN o | 2
H CI H H 1 5
S
1 5
21 = 61-63 2.2d
5]
O
o)
QD
=)
2
. 2
3,
a 2 60 2.2b
1 <
22
Trans- Cis-
In ring (cyclic) structures atoms or group of atoms are unable to rotate around 1
b | any of the ring carbon -carbon bonds. 60 2.2c




Item Answer Mark | Additional | Unit| Page Learning
Information Outcome
23 1 1 61-62 22b—
Student must 745 M
write the four p\/}\.
attached 2 THANTT SN
" )ce’m’)
atoms/groups g m
to each chiral .
center in order R
4 7\ o?
to get the - \\JC/\'\’:)
-The compound(A) contains two chiral centers mark. 5
located at: =y
Carbon 2 1 %
Carbon 2 is bonded to (-OH, —H, —CHs, —C4 HsClI). 1 >
o
O
24 Carbon 5 1 = 61-64 2.2d
Carbon 5 is bonded to (-ClI, —H, —CHs, —C4HgOH). 1 2 2.2e
£
o9 ]
2 =1
1 “OH =
OH
The compound (B) contains ONE chiral center.
located at: Carbon 2 1
1

Carbon 2 is bonded to (-OH, —H, -CHs, —COOH).
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ltem Answer Lo v? 1 I Mark | Additional | Unit| Page | Learning
Silepdisghoedvds .
ey . / Information Outcome
_ i ke oS . "./ 4
25 Ethane-1,2-diol %ﬁfy 1 75 32.bii
The reagent: KCN 1
26 The solvent: Ethanol 1 86 3.3.c
By adding KMnOs to each,
a Hexene will react to form a diol. 1 75 3.2.b.ii
27
Hexane will not react as it is unreactive towards polar reagents.
b [ Oxidation < 85 3.1.d
28 CH3-CH,-Cl 1 3 67 3.3.b
o
. S 68
a | Incomplete combustion. 1 ] )
29 2 3.1b.i
b | CO+H0 = 69
=
The C and H has a similar electronegativity, therefore small polarity, S
@D
a which makes methane unreactive towards polar reagents. > 75 3.1.c
30 S
The C-H bond is a strong bond, therefore not easy to break. 1 3
c
b | Breaks the chlorine molecule into free radicals. § 86 3.1d
31 & 5 1 75 3.2.a.i
Propan-1-ol Prop-1-ene 33.ci




Item Answer Additional | Unit| Page Learning
Information Outcome
o One mark for
e vl 500 | | CO0,, and one
10 SUERd B SOV ) mark for H, 0.
32 C¢His + — 0, > 6C0, + 7H,0 : / 67 3.1h.i
2 . :
3 Balancing the
equation is not
required.
a | Cracking. 3.1lai
33 Compound (A): Alkene. 66
b 3.1.aii
Compound (B): alkane.
I
Onemark for | 5
CH3CH,CH,CH,Br each answer. §
jab)
Sy = 1 S
O/ Q % 7]
I/ T s g
~\2‘ 2| — o
Ol 2 @ S
Q'_\/ ¥ 5 Y >
a £ S
34 = 2 86 3.3.c
CH3CH,CH,CH,OH & CH3CH,CH,CHaNH, 3
2
>
&
CH3CH,CH,CH,CN
b | The required condition: Heat Or pressure.
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Answer the following questions

1)  Whatis the correct order of increasing acidity for the following acids shown in Table 1-1?

acid pK,

H,PO, 2.16

HCOOH 3.80

CH,COOH 4.77
Table 1-1

[Shade in the bubble ((O)) next to the correct answer]

CH,COOH < HCOOH < H,PO,
HCOOH < H,PO, < CH,COOH
H,PO, < HCOOH < CH,COOH
H,PO, < CH,COOH < HCOOH [1]

0000

2) Calculate the pH of the solution that has [H*] of 2.00 x 107 mol dm™.

[1]

3) Identify the conjugate acid and the conjugate base for the forward equilibrium reaction,

HCl(aq) + H,O(aq) === H,0"(aq) + Cl(aq)

Conjugate acid:

Conjugate base: [2]

4) Calculate the PK, of the benzoic acid (K, = 6.30 x 10~ mol dm™).

[2]

Do not write in this space
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S)

6)

7)

8)

Which pairs will show a common ion effect?

[Shade in the bubble ((O) next to the correct answer]

KCl + KOH

NaCl + HCI

NaCN + KCN

BaSO, + Ba(OH), [1]

0000

Write the solubility product expression K__ for (MgF,) as the following balanced
P
chemical equation.

MgF,(s) == Mg”*(aq) + 2F (aq)

[1]
State two expected changes that may occur upon adding calcium chloride (CaCl,)
to a solution of calcium carbonate (CaCOE).

[2]
Calculate the pH of a buffer solution containing 0.50 mol dm™ (CH,;COOH) and
0.7 mol dm™ of (CH,COONa). (K, =1.70 x 10> mol dm™)
(Show all your work)

[3]

Do not write in this space
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9)

10)

11)

Which of the following statements is correct about a buffer solution?

[Shade in the bubble ((O)) next to the correct answer]
It maintains a relatively stable pH.

Its pH does not change upon extreme dilution.

It consists of a strong acid and its conjugate base.

0000

Ilts pH always equals the pK_ of the acid component. [1]

Calculate the pH of an aqueous solution that has 0.200 mol dm™ of KOH
(K, = 1.00 x 107"* mol* dm™).

[3]

Which of the following expressions is correct for the solubility product constant (Ksp)
of (AngrO 4)'?

[Shade in the bubble ((O)) next to the correct answer]
O [Ag'][CrO,]
O [Ag'][CrO,*F
O [Ag'F[CrO,”]
O [Ag'P[CrO,*F [1]

Do not write in this space
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12) An acidic solution (HX) was prepared with a concentration of 0.004 mol dm™ that has
a pH of (3.12).

HX(agq) == X(aq) + H"(aq)

Calculate the acid dissociation constant, K, of the acid (HX). Include in your answer:
- The concentration of hydrogen ion [H"].

- The expression for the acid dissociation constant, K.

[5]

13) What is the general formula of alkenes?

[Shade in the bubble () next to the correct answer]
CnH2n

C:nH2n—2

CnH2n+2

C H, OH [1]

0000

Do not write in this space
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14) Write the molecular formula of each compound shown below:

A

15) What is the IUPAC name of the compound in Figure 15-1?

>

Figure 15-1

16)

17)

0000

[2]

[Shade in the bubble ((O)) next to the correct answer]

3,3-methylbutan-1-ol
2,2-dimethylbutan-4-ol
3,3-dimethylbutan-1-ol
3,3,3-trimethylpropan-1-ol

Complete the table below:

[1]

Name of
compound

Structural formula

Displayed formula

Name of the
functional group

2-Bromopropane

Which of the following molecules contains a chiral centre?

0000

CH,~CH,-CH,
CH,~CH,-OH
CH,~CH(OH)-CH,
CH,~CH(F)-CH,~CH,

[3]

[Shade in the bubble ((C)) next to the correct answer]

Do not write in this space

[1]
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18) For the followings compounds in Figure 18-1

0 e
H30—<|3—0—<|3—0H3 H3C_C|3_(|3_C_H
CH3 H H CH3
Compound (X) Compound (Y)
Figure 18-1

a. Explain why compound (X) and compound (Y) are structural isomers.

[1]

b. Which homologous family does compound (Y) belong to?

[1]

19) Name the following compound.

Br

Br

[1]

20) Draw the three chain isomers with the molecular formula of C5H12.

[3]

Do not write in this space
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21) Which statement is correct about 2-methylpropan-1-ol?

[Shade in the bubble ((O)) next to the correct answer]

It is a secondary alcohol.
It contains a chiral center.

It is a chain isomer for a butanol.

0000

lts molecular formula is C,H,,0. [1]

22) The following compound has a geometrical isomerism.

a. lIdentify the type of geometrical isomerism.

Cl

§ Cl Cl

[ )

[2]

b. Explain why the previous compound is considered as a geometrical isomerism?

[1]

23) Which type of isomerism do the following two molecules show in Figure 23-1?

/O H H O
H—CT | |l
O—C—H H—C—C—OH
H H
Figure 23-1
[Shade in the bubble ((O)) next to the correct answer]
O Chain
O Positional
O Geometrical
(O Functional group [1]

Do not write in this space
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24) Study the compounds shown in Figure 24-1

Q Br OH
3
OH 5 4 2
3 1
OH
Compound (A) Compound (B)
Figure 24-1

Compare between these two compounds. Include in your answer:
- The position of the chiral centres.

- The atoms/groups attached to each chiral centre.

[6]

25) Which of the following sets of conditions is most suitable for dehydrating an alcohol

to form an alkene?

[Shade in the bubble ((O)) next to the correct answer]

Ethanolic NaOH, reflux
Concentrated HZSO4,’I 80 °C

NaOH(aqg), room temperature

0000

Dilute HCI, room temperature

Do not write in this space
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26)

27)

28)

Indicate how oxygen availability determines whether an alkane undergoes complete
or incomplete combustion.

- Complete combustion:

- Incomplete combustion: [2]

Four samples of halogenoalkanes in Table 27-1 were prepared, then reacted with
aqueous silver nitrate.

Halogenoalkane A B C D
R-X
bond energy 228 346 290 467
kJ.mol
Table 27-1

a. Which of the previous halogenoalkanes (A, B, C, D) is the fastest to form a precipitate
and which is the slowest?

- The fastest:

- The slowest: [2]

b. What solvent is used to react the samples with aqueous silver nitrate?

[1]

Which of the following is a secondary halogenoalkane?
[Shade in the bubble () next to the correct answer]
O (CH,),C-Cl
@) CH,-CH,-CH,-ClI
) (CH,),CCI-CH,-CH,
@) CH,-CHCI-CH,-CH, [1]

Do not write in this space
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29) The cracking reaction of octane produces compound (C3H8) and compound (X) as

30)

31)

32)

indicated below.

ALO,
CgH, g C;Hg + (X)
a. What class of hydrocarbons is compound (X)?
[1]
b. Which compound in the products will not react with KMnO,?
[1]
The following equation shows a free radical substitution reaction.
uv
CH, + Cl, CH,CI + HC
a. State the role of UV light in initiating the reaction above.
[1]
b. Write two equations from the termination step of this reaction.
[2]

Which statement is correct for the following equation?

C2H4 + Br2 C2H4Br2

[Shade in the bubble ((O)) next to the correct answer]

Br™ acts as a nucleophile.
Br, is attracted to the double bond.

This mechanism is called nucleophilic addition.

0000

The double bond in ethene has electron deficiency.

Write the chemical equation for the combustion of pentane (C.H,,
limited (not enough).

[1]

) when oxygen is

[2]

Do not write in this space
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33) Classify each of the following halogenoalkanes into primary, secondary, or tertiary.

Compound Classification

2-chlorobutane

1-chloro-2-methylpentane

2-bromo-2-methylpropane

[3]

34) Three nucleophilic substitution reactions (R1, R2, R3) were carried out as shown below.

a. Complete the scheme.

CH,CH,CH,Cl
T
O T A 7{&
</ &+ 2 N
& 5
& g

T

o | =

=N

[3]

b. State one of the required conditions for reaction R3.

[1]

[End of the Examination]
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Marking Guide of \ 1/
General Education Diploma et

Royal Guard of Oman }‘“ > VT’_"
First Semester- Second session LB
2025/2026
[ Note: Marking scheme in (10) sheets. Subject: Chemistry Total marks: 70 ]
[tem Answer Mark | Additional | Unit | Page | Learning
Information Outcome
1 | CH;COOH < HCOOH < H;PO, 1 18 e
2 | pH = —log,o[H*] 10-11 d
pH = —log,,(2.00x107°)
pH = 4.698 = 4.70 1 2
o
3 | conjugate acid: H;0% (aq) % 8-10 b
oo
conjugate base: Cl~(aq) =
(¢}
4 pKa = _logloKa = _l0g10(6.3x10_5) B 18-19 C
e
pK, = —10g10(6.30x107°) =
pK, = 4.20 §
5 NaCN + KCN 40 0
6 |K= [Mg**][F]? 1 37 m




[tem Answer Mark | Additional
Information
7 - Increasing Ca?* ions in solution, 1 | accept any
- Shifting the reaction to the left, tWO, of these
1 options or
- Decreasing the solubility of salt, what gives
- Increasing salt formation/ More salt is precipitated the same
. . meaning.
- Decreasing the amount of dissolved CaCO5
8 [HT][CH3C00] 1
K, = -
[CH3C00"]
__ Ka[CH3COOH]
[H]= [CH3gOOH] i
[H'] = (1.7x107)(0.50)/0.70 = 1.21x10° mol dm 3
pH = —log o[H'] = —log,,(1.21x107°) = 4.92 1
Another answer:
pKa = —log0K, = —10g,,(1.70x107>)
pKa=4.7696
H=pK,+1 [base]
p - p a Og [aCid]
pH = 4.7696 + log - = 4.92
9 It maintains a relatively stable pH 1

wnuqImbe aAnenuen)

Page | Learning
Outcome
40 0
31 g
24 h




Item

Answer

Mark

Additional
Information

10

K, = [H'][OH™]
_Kw
[OH™]

1.0x10~14
[HY] ==
0.200
[H*] = 5.00x10~1*
pH = —log,;o[H*] = —log;,(5.00x107*) = 13.30

Or [H*] =

11

Ko = [Ag TICIO]

12

At equilibrium, it is assumed that the concentration of
[H*]=[X"]= 0.004 mol dm
pH= -log;o[H']

[H'] = 10-°H
[H]=10312=7.585 x 10"

K. = [HT][X"]/[ HX]
Ka= (7.585x10%)%/ 0.004

K. =5.753%x10"7 mol>’dm/0.004mol dm™
K.= 1.44x10* mol dm>

wnuqimbe aAnenuen)

Page

Learning
Outcome

15

d

36-37

12

13

CnH2n

48

2.1a




\ 1/ \
[tem Answer / :g(.i Mark | Additional | Unit | Page | Learning
o SRy, .
( I Information Outcome
14 )\/ ;- / ,_/'V " ' 56 21C
?, >
/ 1
CsHao CsHe 1
=
' S
15 | 3,3-dimethylbutan-1-ol 1 = 46- 2.1b
2. | 56
16 Name of Structural Displayed formula | Name of the % 46- 2.1a
compound formula functional 1 OO 50 2.1c
group 03
2-Bromopropane T I?r T %.
CH;CH(Br)CHs | —c—c—cCH Halogenoalkan 1 A
] e a
H H H OR %
haloalkane 1 2
17 CHs—CH(F)-CH>—CHs 1 61- 2.2¢
62
18 2 because they have the same molecular formula (C4HsO) but different 1 57 2.2a
functional groups. (Y) is an aldehyde while (X) is a ketone
p | (Y): an aldehyde 1 49,57 2.1a




[tem Answer / \ 1 / Mark | Additional | Unit | Page | Learning
Information Outcome
19 | 4,5-dibromo-2-hexen N 1 53- 2.1b
\ wu))Ja } 3
20 | CH;—CH,—CH,—CH,—CHj3; : 1 56- 2.2a
58
CH}-CH(CH3)—CH2—CH3 1
i\ :
H3C_?_CH3 é
CHg 1 q
S
=
21 | itis a chain isomer for a butanol 1 Sc; 57 2.2a
=
22 E | 59 2.2¢
Cl o 60
1 @
N c c1 &
__ 2.
a Cl é
1
trans cis
b | Because of the presence of a carbon—carbon double bond(C=C) 1 59 2.2¢




[tem Answer Mark | Additional | Unit | Page | Learning
m Information Outcome
23 | Functional group / / 57N \\\ 1 57 2.2a
24 O Student must 61- 2.2d
3 5 write the 63 2.2¢
1 OH four attached
OH atoms/groups
to each chiral
The compound (A) center in
located at: Carbon 2 order to get
the mark.

Carbon 2 is bonded to (-OH, —H, —CH;, -COOH)
Br OH

57 4 2

3 1
The compound(B)
located at:

Carbon 2
Carbon 2 is bonded to (-OH, —H, —CH3s, — C3H¢ Br).

Carbon 4

Carbon 4 is bonded to (—Br, —H, —CHs, —C3;H¢ OH).

S e W G W Gy
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[tem Answer Mark | Additional | Unit | Page | Learning
Information
25
Concentrated H>,SO,4,180 °C 1
26 Complete combustion: enough oxygen OR Sufficient amount of 1 One mark for
oxygen OR excess oxygen. each. -
<
(N
Incomplete combustion: not enough oxygen, insufficient amount of §
oxygen, limited/ low oxygen supply. 1 %
S
= -
27 The fastest: A ! o 89% 13c
? | The slowest: D 1 a 2.1V
5
5 88-
03
@ 90 .
=
b | Ethanol Or ethanolic. 1 9 3.3.cv
£
S
5
28 | | CH;-CHCI-CH,-CH; 1 & | 85 3.3b
29 | a| Alkene 1 66 3.1.a.1
b| CiH, 1 66 3.1.a.11




Item

Answer

7% %5\\

Mark

Additional
Information

Unit

Page

Learning
Outcome

Breaks the chlorine molecule into free radicals. ‘ k

& “

30

CHse + CH3ze — C,Hg
CH;e + Cle — CH;Cl
Cle + Cle — Cl,

oS
o
-, 5

"54“ ST PR g f
iy, . 3o
e J Py S "3

Ll ,

- Each
correct
equation
gets 1
mark.

- Any two
correct
equations are
accepted.

31

Br - acts as a nucleophile.

32

11
C5H12 + 702 - SCO + 6H20

-1 mark
for CO
and 1
mark
for
H,O0.

- Balancing
the equation is
not required.

spunodwod ud3o[eH pue SuoqIed0IpAH

68

3.1.c

68

3.1.c

78

3.2.c

67

3.1.ba




Item Answer Mark | Additional | Unit
Information
33
compound classification
an
1 i
2-chlorobutane Secondary =
8
=3
1-chloro-2-methylpentane Primary 1 é
2
2-bromo-2-methylpropane Tertiary 1 an
o
=)
G
34] [R1: CH;CH,CH,OH ] E 86-87 3.3.c
a R2: CH3CH2CH2CN 1 E
R3: CH;CH,CH,NH;, 1 E
=
86-87 33.c
b | One of the required conditions: Heat Or pressure. 1




