JINJA JOINT EXAINATION BOARD

CHEMISTRY PAPER TWOQ, 545/2 PROPOSSED MARKING GUIDE 2017

QTNS i
F.(a) () | Fractional'distillation{of liquid air) %ﬁkﬁi )
('%i) At lquemperature, they would form so;l)(f( which can block the pipes 1%
(1) | Difference in boiling points Yy
(iv) | -Refining petroleum, A , i
(b) -Distillation of ethanol or equivalent , %
Burns with a brick ré{f(lame forming a wh‘lésol@ 1
2.(a) | (@) | A normalsaltisacompound formed when all the ionizable hydrogen of an acid is e
replaced by a metal or ammonium ion / 1
(i) | -Softening of hard water A
-In fire extinguisher Vel 1
(b) | (1) | Red litmus turns to blue/ _ : 72

(i) | Sodium hydroxide is a stron{;( base which ionizes to produce more¢ hydroxide
ions than the wez‘iﬂ(carbonic which produces few hydrogen ions; the solution has | 2%

excé/sg hydroxide ions.

4'Amarks
3.(a 20 x2

) *. | Moles of sodium hydroxide = 100)(; = (.04 moles /

Moles of barium hydroxide formed = L 0.04 = 0.02 moles

2 3V
Molecular mass of Ba(OH), = 137 + 2(16¢+ 1) =171gm /(
Mass of Ba(OH); = 171x9.02 = 3.42gm ./
- + .

b) Ba(OH):(s) » BaO(s) HZO(g)\/V( i

5 marks

V4
4.(a) | () |Sample X contains Magnesium sulpha‘;@or equivalent
Magnesium sulphate does 1ot decompose, no change in volume of soap solution | 1

(it) | Sample Z contains Calcium hydrogen carbanate or equivalent

Boiling decomposes it, Ca* ions are removed leading to decredse In volume of |1

soap solution

(b) . Addition of sodium carbonate / i
- Distillation \/<

L” | Page | 1




—————- -Ti ——
_‘—-‘_1\—_,_‘__-‘_‘—__‘__
(c) It does not contain minerals A
It does not prevent lead poisoning A . S
— 1 —T > marks
l/
S.(a) (1) Concentratd hydrochloric acid ’
. o 7
(i) | An oxidizing agent :
] 1
(iif) | MnOs(s) + 4HClGaq) —— MnCly(aq) + Cly(g) + 2H,0(1) % i
® | @) | The colourless solution turns to brown 1
(ii) | Chlorine oxidizds the jodide ions to iodine ]
(©) | y
The outermost energy level contains seven electrons 2
\ 5 marks
6.() | (1) -Blue/green solution turns to colourless , A 1
-Brown solid deposited X
(ii) Zn(s) + Cu?(aq) T Zn¥(aq) + Cu(s) 4( 1%
©) | @) | Mass of solution = 40 | = 40gm A~
Change in temperature = 33 — 24 = 9oy 1%
Heat change. AH=40x 42 x 9 = 145127 4
(i1 Moles of Cu?* jong = 40 ¥0.15 =0.006 moles \/\’
1000
0.006 moles of Cy2* ions react to produce 1,512 J of heat \/(
1 mole of Cu® ions will react to produce ——~——1 212 x1 =252.000J 2
0.006
Heat of reaction is — 252K/mo] A
E 6 marks
7(a) | (i) | Heat and steam 1
(i) | Mg(s) + H,0(g) M2OGs) + Hyg) vk 1%
(b) The white powder dié's/(cﬂves to form a cloﬁég/ solution 1
©) Mg(OH),(aq) + 2HNOs(aq) ——— Mg(NO;3),(aq) + 2H,0(1) \§r 1%
\‘ \
> marks
8.@) [() |An allotrope is one of the different forms of an element but in the same physical
state 1



"“““‘W—ft——ﬂ—f¢—~14ii__=_m__4/< = S -
(i) | Graphite , Diamdnd 1T
(b) | (i) | Graphite - soft and slippery, conducts clectricity % /2
Diamond - very hard, sparkles, does not conduct electricity /( Ya
(ii) | Graphite - for making pencil lead, dry lubricant, making electrodes. A Y
Diamond - for making jewellery, making drill heads(bits) / Z
- making glass cutters |
@© |® Lamp black A %
(i) | Animal charcoal \,/\/ Z
5 marks
9.(a) | (1) | Water of crystallization is the definite amount of water with which some 1
substances chemically combine when they form crystalls in solution. \///
(ii) | Colour of crystalls \/( 1
Texture or shape and size \/<
®) [ ® Na C 0 H,0
Number of moles 16—'1=0.7 , 42 - 0.35, 55—'—§=l.05, 2oy = 3.49 A
23 12 16 18 ,
Divide by the smallest %=2 : 0% =1, :)22 =3 , %= 9.97 A
Mole ratio 2 1 3 10 \/(
%mMmmNmQthﬁVK
(ii) The white crysfalls turns to a white powder because it has los‘vﬁter of
crystallization( efflorescent) 1
B 5 marks
10.(a) | (i) |P =salt bridge /\ v
(11 Q= Copper A . \/( Ya
(iif) | R =Iron(II) sulphate or equivalent v,
(b) [ @) | To complete the circuit or equivalent v,
(ii) IMM$mmCMWMemwmmmkm-/ﬁ v,
© Check on the diagram A 72
2+ 5 e ] f l
@ Cu™(aq) + 2e » Cu(s) "7 * Czﬁ?;‘rliﬂr% Fﬂsutw‘e« 172
Section A total marks = 50 4% marl

Page | 3



(c)

(ii)

(iii)

(1)
(i1)
(iif)

(iv)

_—

——————  SECTIONB —

per unit time
Rate of a reaction increases w
more particles gain kinetic'e

;f;:élSlﬂnllile:/Cig Increase in the rate of a chemicetl/rgaction

sma i . . X _ .

er'the size ofthe‘}a(;mcle, the higher‘the surface area which provides
pa

reatey/ " . . :
g /chances for more Yarticles in the reaction and the faster the reaction rate.

th increase in temperature. At high temperature

W ) :
Onl;e; tl:;e concentration of the rbe/a‘ptant is high, the reacting particles are close to

nother and the frequency ¥f collision is high leading to increasggin the rate
of a chemical reaction ﬂ

See the graph

Excess acid is used to react with all the zinc powder /

At 2 minutes M=£ =11 .54ém3min"

32-0.6 26 A
At 5 minutes _82_i\é<1_1= 3.14cm’min’!
70-35 35
The rate at 2 minutes is highe‘éhan the rate at 5 minutes because at 2 minutes the

concentration of the reactants are still high

e
Rate of a chemical reaction is the sed up

nergy and move faster leading to more frequent v A’ | 2

:Nif\RK\

1'%

X A

15 marks

12(a).

(b).

(@)

(i1)

(i)

To dilute nitric acid in a beakeg, calcium carbonate is agded little'at a time while
stirring/(mtil it is added in excess and when effervesc€nce stops. Calcium nitrate
forms in the solution as in the equation
CaCOx(s) + 2HNO; (aq) —— Ca(NOs) (aq) +H:0(1) + O(e) VI
Excess calcium carbonate is filter¥d off; the filtrate is heatéd to saturation point

with little water and dric¢d A _ ‘
The solid melt§,}(reddish brown fumes given off a white powder/solid residue

remains.

2Ca(NO(s) — > 2020(9) + 4NO(@) + Ox®) Vi

White p're/c\;pitate, insoluble in excess

Molecular mass of Ca(OH); = 40+ 2(1+16) = T4gm X

Moles of Ca(OH), = 1'7—3—5= 0.025 ITI/OTCS, moles of Ca(NO;); =0.025 moles

A

. 0.025x1000 -
1000cm’ will contain = — = 0.5 A

50cm’ contains 0.025 moles

and allowed to é{)(ol to allgw crystalls to form. The crystalls filtered off, washed: A

3

1Y

3%

17

(U8 ]

15 mark
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)

(1i)

(i)
(i)

(@)
(ii)

he forward reaction roc \/j( i 5
to red_uce from 4 volunﬁes f: C;vao);l:lnclcel:ﬁ:s/e'\}n volume, it require hig\ﬁ pressure
The yield of ammonia will increase \/\’
Thc'reaction of nitrogen and hy
requires low temperature, /
Catalyst A

Platinum Wat

drogen to form ammonia is exothermic, it

4NHj(g) + 50,(p)

— 4NO(g) + 6H,0() v x

— 2NO,(g) \{x
4NOx(g) + Oy(g) + 2H,0()) - 4HNOxaq) 1y

A fertilizer is a chemical substance applied to soil to provide plant nutrients. /

2NO(g) + O2(g)

Amm.omum‘ni.trate dissolves in water for ing ammonium hydroxide, a weak
alkali and nitric acid which is a stroni,/a{n

hydrqgen ions than the few/ ydroxide ions from ammonium hydroxide making
the soil acidic X
Calcium oxide being a baSe is added to neutraﬁz(e (react with) the acid in the soil.

Ca0(s) + 2HNOs(aq) s> Ca(NOs)(aq) + H0()

id. Nitric acid ionizes to produce more,/

) ——— w —
3 : _ .
(1) ”[:rhe yield of ammonia will increase o

3%

15 marks

a)

(1)
(1)
(iif)

A s
Sodium chfbride, NaCl v ‘
Sodium is extracted by electrolysis of fused/ mo\lsg solution of sodium chloride
to which calcium chloridgis added to lower the'melting point of sodium
chloride in the Down cell using ironv(é'teel) as the cathode and graphite‘as the
anode.
Sodium ions are reduced to sodium at the cathode.
Na‘(l) + e » Na(l) VA ,
Sodium is then collected and stored under dry nitrogen

Sodium burns with a bright yellow flame forming yvhite solid.

4Na(s) z+ O2(g)— — 2Na,O(s) V.f . o
Melts“nto a silvery ball that moves (darts) on top of water with a hissing sound.
2Na(s) + 2H,0() » NaOH(aq) + Ha(@MX

Burns in chlorine with a bright yellowAlame forming whl‘t;(fumes (solid)

INa(s) + Cly(g) * "-I\I'“‘C“S)x'/,<

1

5%

2

3%

2%

15 marks

TOTAL=30 MARKS
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