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Answer bookler:

Scientific calculator (battery ﬂpc'rm.ﬂd,l
Thix paper consists of TW sections; A and B.
Answer ALL the questions in section A and any THREE questions from section B.
Each question in section A carries 4 marks while each question in section B carries 20 marks,
Mazximum marks for each part of the gquestion are indicated,
Candidates should answer the questions in English.

This paper consists of 7 printed pages.

Candidates should check the gquestion paper to ascertain that all
the pages are printed as indicated and that no questions are missing.
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SECTION A (40 marks)

Answer ALL the guestions in this section.

1. {a)  Write the structural formula for each of the following compounds:
{i)  isopentane; {1 mark)
{iiy  evclopentene. {1 mark}

(b)  Give the TUPAC names of the following compounds:

(i} CH,CH,- r!:'l; CH,CH,CH,

{1 mark}
CH=CHZ
{i}y CH,CHOHCH,CHOHCH:CH; H {1 mark)
2. (a) Define the term isomerism. N ;. B 4 (1 mark]
(k) List three types of isomensm exhibited by hydrocarbons. (3 mearks)
- Write the equations to shew the products formed if the following halcalkanes undergo
dehydrohalogenation: £H,
A4
-4
(#) 2-bromo-2-methylbutane; f '_f&/‘ | : (2 marks)
(b)  3-chlorohexane, {5@" H (2 marks)
/’f"\‘
4, {a) Explain why propanol has Ebﬁ% boiling point than the corresponding hydrocarbon.
> (2 marks)
(b)  Explain why propanol is soluble in water. (2 marks)
5. Oratline the mechanism for the acid-catalysed este.rlﬁua}luhp of CH+COOH with CH.CHOH .
g i (4 marks)
{' Hj'{ {HLH ( gfﬂ'ﬂ f
6. Write the clectronic configuration using s-pLf notation of atoms with the following atomic
numbers:
(o) 10 = i1 mark)
By 17 e TS (1 mark)
f el " I."":. e
() 20 (=1 138EP 2NV /i (1omk
@ 32, B e (1 mark)
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configuration:
WA L
M (@)  15*28%and 152257 24 ; E‘ + 0 {1 mark)
A (b) 157257 2P and 157 287 2P 381 ; Fl4 Nu (1 mark)
G fe)  1ST252 2PV 2P 357 3P and |S® 25: [ 4 (1 mark)
(d) 15257 2P and 15 287 2P%, (1 mark)
8. Explain why aluminium i a good conductor of electricity while diamond i% a non-conductor,
(4 marks)
.ﬁ‘% 9. Explain why the first ionization energy of rubidiom is less than the first ionization energy of v b
% potassiumn. (K = 19, Rb=37}. (4 marks)
List four uses of sodium metal. {4 marks)

-

)

()

A

“"f“ 2915104
I:'_ o dune! Tuly 2049

SECTION B (60 marks)

s
o
Y

Answer arny THREE guestions from this section.

Identify the types of bonding expecied 1o occur between elements with the following electronic

A
Draw dot-and-cross diagrams to iliumliﬁgt}rpe of bonding in the following

molecules: \
O
4
i O
] Methane, CH. : \
1 6«;“:
~":&

(i}  Hydrogen, H, ; <& (_?
Lt

(iii)  Hydrogen sulphide, H,S ;

(iv) Hydrogen iodide, HI ,

B -

(1 mark)
(1 mark)
(1 mark)

(1 mark)

Name the block and group of the periodic table that each of the following elements

belong:

(i) P, 15°25% 1
) 0,157 287295,

{iif) R, 15% 287 2P% 387 3PP 482 34" 4P

3 <

"" P -,. ‘.__\I
J%‘*?{r

: ]

{2 marks)
(2 marks)

(2 marks)




i)
{d)
12, (a)
(b
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Yol (e)
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L, N9
Ly erJ
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Explain why carboxylic acids have higher boiling points than carbonyl compounds of
comparable molecular weight. {4 marks)

{1} Starting with tert-butylalchohol,, demonstrate how trimethylacetic acid can be

synithesized via grignard method. (5 marks)
(il}  Give one advantage of grignard synthesis of carboxylic acids. {1 mark)
(1) State the aufbau principle. _ {1 mark}
(if)  Explain the aufbau principle. e P T RS i )

f -

Write the equations for the following rem:!ll:d.f: 13 SEp 2019 ':, ¢
{i) potassium with water; | 3 1- — (l.lL marks}
(i)  action of heat of Lithium nitrate; == {]'_.Ie rnarks)
(ifi}  sction of heat on Potussium nitrate; (1% marks)
(iv} sodium sulphate solution and barum chiornde solution; H% marks)

On heating with concentrated Eulphuric’gd. butan-2-ol is converted into a mixture of

alkenies. MQ\

(1) MNamé the type of mﬂgﬁﬁim takes place. (1 mark)
{n)  Give the shmmg{%{b%ulae of the alkenes formed. {2 marks)
(i) Name the:allv;nrgl; in {¢) (ijabove. {2 marks)

Give the name and structural formula of the arganic compound produced when
pentan- 1-ol is heated with acidified potassium dichromate (V1) {2 marks)

When 2-methylpropan-2-0l is heated with a carboxylic acid in the presence of a
catalyst, an ester is formed.

- L
(i)  Name the type of reaction that takes place, ]h’ 449, {1 mark)
(i1} Draw the general structural formula of the ester (1 mark)
(iii)  MName a suitable catalyst that can be used in the reaction. {1 mark}
I + !l_-=l GI
]'\ & i\ Y
= . SR
E_H_H.—T 1 ill: A= ‘It-é'—d_ﬂ,z_a‘_*_u_'q £




B g R {) ) Divaw all the possible structural isomers of the compound with molecular

formula CH, Br. {4 marks)
(ii)  Give the IUPAC names of the isomers in {a) (1), {4 marks)
{iii)  Name the type of reaction that would take place between ammuonia and the
isomers. {1 mark)
U i E'I —l . (iv)  With reasons, identify the isomer that would be the most reactive. (1 mark}

U =, ib) Figure | shows part of a set-up used in Millikan's o1l drop experiment.

X P L i Motallic
] —— <:m=:+£55* i chambes
Spray of
ey il drop
F 1\:‘ : + = E
= i
Light = 4y % W E—N-rays
Q
: {1 |t
e s
Fig. 1 N\
& S
: () State the role of: Y e S
({.Ij ks }\\:};\i; .‘I!' :- I a ' y :..-'.
i I X-rays; &;\‘3 d SEP b1 I {1 mark}
7 o A
; =y .
(1) the windowlabelled W; i (1L mark)
N g ;
(I} the electrodes labelled Pand P, (| mark)
(i)  Givethe expression for determining the mass of the oil drop in this experiment
and define the terms there in. (3 marks)
| Hﬁ'l-"‘j Fa EB:; - T
l F e (i)  List four important results of determining the charge on the electron. (4 marks)

Bialvs b, g i ny
rhﬂ"“‘:‘ =y [ Fame B

gfﬂitx P Elede of deadi ‘II"n. -}.'u- 4, -ﬂ*r@ (i0ar = FI"-
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14, (a)

(b}

()
(e}

13. (a)

Fo #i i
e ] 3 —pi e

Tl 7 <L ak
NG, AU
piaau _tr‘h“”J{b}
i hl-_l|
f{wa{.lr'n
14 Pt
LEU
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Explain the nature of bonding found in the following molecules:

M CHg A R Bme)
414 i | - ; { 3 SEP 2019 :J (2 marks)
(i}  RbCI; O ole ““ o, r H S {2 marks)
(ivi  CaBry; ! {2 marks)
Explain why helium has the highest first fonization encrgy than that of any other

element in the periodic table. (4 murks)
Expdain the “lustre’ property of metals. {4 marks)
Give four properies of solutions of alkali metals in liquid ammaonia, {4 rarks)

Give IUPAC names for the following ethers;

(0  CH,OCH,CH,CH,CH, f P (1 mark)
(i) (CH,), CHOCH (CH,) CH, cr%\ == T'F : (1 mark)
{ify C,HOCH CH; Q\Q ;“ H (1 mark}
g

(iv) pars-NO,CH, n%@ (1 mark)
(v/ CH OCH, CHEE) CH,. (1 mark)
Account for the following observations:

fi} Ethers have sigqlii-:.am dipole moments (= 1.1813); (2 muarks)
(i} Ethers have lower boiling points than isomeric alcohols; (3 marks)”

{iti)  The water solubilities of ethers and isomeric alcohols are comparable. (2 mlztr‘ins_'.llf

P NG —>9Lsg +ivo_ 40
2 -,:: T w : T.'I.J i'j
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