1904/104

CHEMISTRY TECHNIQUES I
Oct./Nov. 2019

Time: 3 hours

THE KENYA

NATIONAL EXAMINATIONS COUNCIL

CRAFT CERTIFICAT];E IN SCIENCE LABORATORY TECHNOLOGY

MODULE 1

éCHF,M[STRY TECHNIQUES I

INSTRUCTIONS TO CANDIDATES

You should have the following for th
Answer booklet;
Scientific calculator (batiery

The paper consists of TWO sections

Answer ALL questions in Section A

Each question in section A carries 4

Maxcimum marks for each part of th

Candidates should answer all ques;

This

Candidates shou

all the pages are prin

3 hours

is examination:

operated).

A and B g

and any TWO questions from Section B.

[ marks while each question in section B carried 20 marks.
> question are indicated.

ions in English.

paper consists of 6 printed pages.

ld check the question paper to ascertain that

ted as indicated and that no questions are missing.

© 2019

The Kenya National Examinations Council Turn over



SECTION A: (60 marks)

Answer ALL the questions in this section.

1. Define the following terms:
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-u._(‘-;fﬁ 5.)4 mo@'i@r
(@  Atom; '
(b) Element;

(c Compound; —
(_d; Isotopes. k@ lornents h“af . Yhe game s ) e - OIL{[

fodmbec dF cceA@ (4 marks)

2 Neon consists of about 90.92% of Nc-20 0. 2% of Ne-21,and 8 82/6 of Ne@2

Calculate the relative atomi¢ mass of neon. _ (4 marks)
\ At =
3. Calculate the percentage ofsulphur in each of the following compounds:
(@) CaSO,(Ca=40,5-+32,0=16) (2 marks) =
®)  AL(S0),(Al=27.5=32,0=16) = (2 marks)
4./ - Calculate the mass of copper (1) sulphate in 250 cnr of 0.5 M solutnon |
(Cu=63.5,5=32.0=16). _ = (4 marks) |
e ; Y g 2o
5. The atomic numbers of Y apnd Z are_}apd 2, respectively:
| (@)  Write the electronic arrangement of: . <
% : | e 1
{1) Yoo 1 6 15 (= marks)
il £ ' (+ marks)
(b) Draw an electronic diagram showing. bonding between Y and Z.
. (3 marks) ™
6. 20 cm’ of a solution containing 4 g per litre of sodlum hydroxide was neutralised by 8 cm* of
dilute sulphuric acid. Calctlate the concentration of sulphuric acid in moles per litre;
(Na=23,0=16, H=1). (4 marks)
7 A compound contains 27.3 % carbon and 72. 2% oxygen Determine the empirical formula
(C=12,0=16). ' e T _ (4 marks)
e ol i 4
8. List any two differences between physical and chemical changes. : (4 marks)
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11.

Eor
9. An element X is represented by 'iX'. State:
(a) Atomic number; /
(b)  Number of electrons;
(c) Number of neut:rans*i _.
(d) Mass number.
(4 marks) —
10.  Write the IUPAC name of each of the following:
ano 2 o
5’4
@ CH OH, - ‘% s
(b)) CH,CHCH, |
(@ CHCH,COOH
(@ :C'Hz = CH? 9[{9 ne.
& e (4 marks)
Calculate the number of atoms in 0.27 g of silver (Ag. = 108, L =6.02 x 10%). (4 marks)
12.  Distinguish between an amphoteric oxide and an acidic oxide giving an example in each case.
! (4 marks)
= . o = .= I : a | / y p 4
13.  Define the following terms: ; : :
(a) Base; -
(b)  Alkali; ik
(€)  Acid; g v
(d) Salt,
= (4 marks)
14. A magnesium ribbon was completely burned in air to form a white substance. The white
substance was dissolved in water to form a colourless seolution. Write balanced chemical
equations for the formation of:
(a) white substance. (2 marks)
(b) colourless solution. (2 marks)
15.  Methane reacts with excess chlorine to form a compound Z.
(a)" State the condition necessary for the reaction to take place. (1 mark)
Rne. o ot - . '
(b) sive the [UPAC name of compound Z. (1 mark)
Tetach oo mafiranr®
(©) Draw the structure of compound Z. (1 mark)
(d)  Name the type of reaction undergone by methane, - (1 mark)
o Thoi rvad Clqcl(tr* - .
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SECTION B: (40 marks)
Answer|any TWO guestions from this section.
16. (a) Study the information given in table 1, and answer the questions that follow.
Table I
Number of carbon atoms Relative molecular
per molecule mass of hydrocarbon |
L 25 20
3 42
A 56
() State the genéral molecular formula of the ﬁomolo‘gous series in the table,
= (1 mark)
i I—!=- %
- : Jl-q
(1)  Give the genej ral name of the compounds in the table. (1 mark)
-_ r&: P e 5 B ¢
(u11))  Give the IUPAC name of the fifth member of the above series of compounds.
, .._;;;:?{, nierm 5- (1 mark)
(b)  The equation below represents the thermal decomposition of a hydrocarbon.
(36H14 e X+ Gl
(i) Draw the strug Emf: of compound X and give its IUPAC name. (2 marks)
‘:{2
(11)-  Explain the ob servatlon that would be made if a few drops of bromine water
were added toja sarnple of X. (2 marks)
— e Capg Br T8¢
(iii)  Write the equanon for the complf:te combustion of C H (2 marks)
Cabe T Hx —¢ Ca -

G dmed ol e following composition by mass, iron = 20.2%, sulphur = 11.5%,
oxygen = 23%, water = 45.3%. If its relative molecular mass is 278, determine its
molecular formula. (Fe=56,S=32, 0=16, H=1) (7 marks)

(d)  Distinguish between rieutralisation and double decomposition. (4 marks)

FQ 3 (@] == 2o -
T = :
Ea e FHE %3 g3
R'i & &b = :?,2\ & ,r,.;?-p
Mllecs 5= s 23 Ws3
£ & ::; > ..-—:: /Q -
F.{. L:q; ff):,?; & i 1’:}35? /I 437 ';"-;?’5
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18. (a)
(b)
X
f-,..., (c)
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(1) List any three pr
= u_ua.i vq sase g

(ii) Usmg A elncton:
atoms. (C =12, C

(iii)  List four methed
List six properties of prir

Table 11 below shows folr elements represented by letters X, I, M and N.

Table 11
Element | Electronic Atomic radios | lonic radius |
arrangement | (nm) (nm)
K 1282 Jes - ]0.136 0.065
L 287 i 0.099 0.181
M 12881 0.203 . 0:133F
N _rl2s82., 0.174 0.099
(1) From the table, 1dent1fy the two elements with similar chemlcalpropertles
Give reasons. (3 marks)
(i) Namean elemen_& which is a non-metal’ tl mark)
7o)
(i)  Identify thé"niosq reactive metal. (1 mark)
(iv)  Explain why the jonic radius of N is less than thatofM. {2 marks) :
7 - W "' Gh‘.'; e 2 2P, P & {
lHnal mpf® nude (Charg ¢’3?;-v r*»*l,lﬁ.m ’sumﬂ i"rf‘m ) = 3 o of ;‘*"» fi
-1’)|L nueter o 2, : e rRIP ifigre IN $Ddy & Ourfoud
T EX i%m{éhy the Lc:n?c?;adms of 1 ls blgger 3rlts atomic riadms @ mitrks) -

Outline the preparation a

bperties of covalent compogp e ..:im‘ s~ 1. (3 marks)
— '[},! —t :gJ { h.., o oy (O
5 A

ic d;agram show the bonding between carbon and chlorine

w

=17 (4 marks)
5 of sample storage in a chemistry laboratory. (4 mar@
nary standards. (6 marks)

t'a 0.05 M solution of Na,CO, in a 250 cm? volumetric flask.

(Na=23,0= E6,C=]2) : (7 marks)
A sample Bf concentrated hydrochloric acid has a density of 1.16 g/em?® and contains

32% of the pure acid. Calculate the concentration of the acid in moles per litre.

(7 marks)
!




: e By
8- @ W Define the| term pH. - i ,} o i C ot | (1 mark)
(it)  Calculate the pH of 2 0.0 1 M potassium hydroxide. *”;’[ “ (3 marks)
(iii)  Give three conditions under which back titration is apphed in volumetric
analysis. | e (3 marks)
(b) 100 cm?® of 2M m*&nc acid reacted with 12.5 g of a carbonate, MCQ, of metal, M.
Calculate the relalpve atomic mass of M. (C=12,0=16) (6 marks)
|
(c) (i) Distinguish between a normal and an acid salt giving an example in each case.
(4 marks)
(i)  Name any three types of titrimetric analysis. _ 3 'markS) 5

EXAST
.‘."'"}

THIS IS THE LAST PRINTED PAGE.

1904/104 6
Oct./Nov. 2019

A



