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1 The scheme below was used to prepare a cleansing agent. Study it and answer
the questions that follow

: : Solution O3 c:leam'ing]
Fat Nqoﬂggirz;,‘zﬁmﬂ "ogent and alcoho)

Step 1T
4
Solid cleansing
agent
(a) What name is given to the type of cleansing agent prepared by the method
above? (1mk)
Jda Iz J [.'}e;';(?i’f]’a?ﬂi;

(b) (i) Name one chemical substance added in step IL (1mk)

Jﬂéw)'s‘i}m Chiloride
(i) What is the purpose of adding the chemlcai substance named in

(b) (i) above. 3 g
To  precipik@ie  S0aP-

(c) Describe the cleansing action of soap on dirt, ‘ (2mks)
Tie soqp has a  Poles head © 70717 il
The  joicr heod ic bracked  po the waler and the
[100- ﬂr)f(u ,-ﬂ"!‘"f Lo AHae / reGse ”J’frj ﬁ/“){ e ? "iaim{) e
J: vk gredde /s remoyed fﬁ?m He  Clobh

(d) ‘ NaD
Sodjvm  propancde 2 Sulstance N
Sodalime |
Heat :
X " e ,_Progess -C :
A .H,;&I Ni & _ Al20s :
) v
() Identify the following substances. (2mks)
N Pt Ue:j - CHALOLL oo :
YN ¢ Chnone. T o, 722 X 4«




(i)

(i)

(iv)

To which homologous series does substance N belong? (1mk)
o ) .. i -
Aliconorc  aeids
Write the cogrect name and formula of the organic product formed when
compound & 'reacts with ethanol. (2mks)

Py Sy Y oaney s & T = ) on i g . ~ - 5 '9
CHsCH, LODN 5+ CH,OHg > ClyCHC 0D C. N g H. 0,
Explain how you wou_ld distinguish between C,HsOH and CH3;COOH (1mk)
Hld M | Nago, in CUDH; no tfervestene i CMycools
there 4??/’-};? ryedten (@
In an experiment to determine the molar heat of neutralization, 50cm? of

1M hydrochloric acid was neutralized by adding dilute sodium hydroxide.
During the experiment, the data in the table below was obtained.

Volume of NaOH (cm3) 0 10 |20 30 40 50 60

Temp of the mixture (°C) 25 27 29 31 31 30 20

(a)  On the grid provided, plot a graph of temperature against volume of sodium

3%

Zﬁmigso-
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HL‘ 2 3 5 " S ”‘, (] o v Py
Betermfhe Frorfthe gifph B 1 Sefolvne (cAr)e
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(b)
()

(if)

hydroxide, (3mks)

1

Volume of NaOH which completely neutralized the acid. (1mk)

0 3
35 e

Change in temperature when complete neutralization occurred. (1mk)

55 - ﬁf“_j T e [ DWC >
3
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(iii) Calculate the molar heat of neutralization of HCl with NaOH.(Shc=4.21/g/k,
density of solution =1g/cm?) o . (3mks)
Vide e AT Sv-t38 = 848
DH= mie Al - ‘ 5 A e Des
. e i Wles = YK Gig
’ Q%b!fiyx ba xip| 7 g e
e ok — IEJR A
= 29 /00 L) } S
II. Study the graph below which shows how the concentration differfin the ol —
following dynamic equilibrium. = 71 4 J’Lﬂ{%-
CraOr2pag +HaO e = 2Cr04%pq + 2H*ug
: e ———
Orange yellow
A | o E, 8 hd o RureT
corve T
(imk)

(a) Define the term dynamic equilibrium
The Jiwte ab Which He powa v and
1y ) FEACE S = , .
e bathward "wde an Rk Plag pb He, Sime Pife.
(b)  Which of the two curves represents the t{)ncentration of Cr,0,%?
(2mks)

Curve T

(c) State and explain the observation that would be made if 1cm3 of
sodium hydroxide was added to the equilibrium mixture represented

v 9 j - A 2
SEOVE LT Jelow  colour inkensifres - S

-Gi_tf!{?‘bi'i'eﬁfv} Jlﬂﬁf}{‘i Lo g ?I‘;(ji’?}:‘
This s kv reflace  dhe N7 jpny ol reacke

'){fi / o 5 &.{/’)1’?‘? :
(d) State and explain holw ’t{ﬁ'é raé\le of reaction between zinc granules and steam

can be increased. (2mks)
- NCireGsipg Hw o Eom peia LU e -

Jhis iatreasei Haeo kinejs enei gy of  Hae f"@ﬁfﬁ’ij’
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for bicles | increa 0y e reaclion raje.




(c)

(a

(b)

) Study the standard reduction potentials below and answer the questions

that follow; the letters are not the actual symbols of the elements.
Half cell , & volts

P2+(ﬂq) T 2@‘ “—-‘—‘9 P(s] ‘0-76

R2+(aqj + 26' —-—9 ‘aR(s} "‘2-37

Btag + le¢ —> S@ = +0.84

T3+(aq] + 2e —_— T(s] -0.14 ]

(I)  Select the element which is the s.trongest reducing agent. Explain
P ks the mask " fepadkive (i)

(ii)  Select two half cells when combined would produce the largest

e.m.f. P//yf: i __S/S / (1mk)

(iii) Calculate the e.m.f of the electrochemical cell formed when the two
half cells in (ii) above are combined. (1mk)

Dfly + 076 = 16DV

1.9g of a metal F was deposited when its aqueous salt was electrolyzed by
passing a current of 0.6A for 1.5hours. Determine
(i) The electrode at which metal F was deposited. (1mk)
Cu} JL‘F} C
(i)  The oxidation state of F.(RAM ﬁof'F =113; IF=96,500C)  (2mks)
T T R SORRT £ = 968500
D6 X BOX6ONE 1s = 3200 ¢ IF= qes800(
- e e S 0= ey, UF D
ic5¢ -2 3L L0 ’Eﬁif;ﬂmﬂ‘ 4 o A A
o B " ] S gk | %i Lo8o
llg s, 2 _ h/‘] ‘]QSL’!}
Draw an electrochemical cell comprismg of the fo%ox';vmg half cells 2-5 w2 = L
A% ey + 2e5Ag , -0.76V and D3 + e-3D* (g + 0.77V Bmks) 1.3

wx&ﬂmb-ﬁmwm%- ;
- W B




(d)  Aniron spoon is to be electroplated using silver. Draw a well labeled diagram
to represent the apparatus thai:i uld be used to carry out this process.

3mks
3 < f!/ év ( )
h‘f)n v ”
$yera [j! Eﬁ A J ((‘?)
4. The extraction of aluminum from lts ore takes place in two stages. :Purification
stage and electrolysis stage. Below is set-up for the electrolys:s stage.
2
fpleckeolyk ¢
e MV 0 g
—
(@) (i) Name the chief ore from which aluminium is extracted. ' (1mk)

Baiir | e

(i) Name one impurity whrch is removed at the puriﬂcataon stage. (1mk)
ivon (11D oxicle
Silieon (v {){H"y{i
(b) (i) Label on the diagram each of the following (1mk)
I.  Region containing electrolyte :
II. Molten aluminium

(i) The melting point of aluminium oxide is 2054°C but the electrolysis is
carried out between 800°C and 900°C. Explain how this is

i . F H B T S ¢ v . 3y, e | I k
achieved /%)’gﬁ;fl?- ar [ /Jt.f.r_:,fi?f . { /jf 2 {Linic)

(c)  Write balanced half ionic equations for the reactions taking place in the
electrode - (2mks)

3 - Pl -
i.  Anode aF b Op —3 QL{J" 12 e
%

ii. Cathode ;"g"i A f/}/
’;”ﬂ'!‘(ﬂ . i




(d)

I‘

(ii)

(iii)

A current of 3A was passed through fused aluminium oxide for 10 minutes.
Calculate the mass of aluminium obtained at one electrode (Al =27.0,

hos  betl acdic dirvz:ﬁ hGiie  Nalire /'i//mﬂgy-- e s

Using equations describe how aluminium oxide is amphoteric (2mks)

fqhé} !‘“{«H{Z‘,! —> 1] L!; n:ai,,fow
:zi*iam;? + Al, 0;; = 1] ,_%/—}} Dyt M0

Two different samples of water (I and II) were tested with soap solution.
Sample II was further subjected to two other processes before adding
soap. 20cm? of each sample of water was shaken with soap solution In a
boiling tube until a permanent lather was obtained. The results are shown

in the table below.

Water sample Volume of soap solution needed (cm3)
Before boiling After boiling
A B 10 5
11 6 6
After filtering 6 6
11 after distilling 2 2

(a) Identify the water sample that had temporary hardness. Explain

your answer. _ (1mk)
ji
(b)  Explain why the results for sample II are different after distilling but
remain unchanged after filtering. (1mk)
The 1808 Cauyy f wajer  hardneds

L ere Fempy g(;,

IF=96500C e s pe & e (2MKS)
: 3R (UX6D = 18p0C 27 2L L—"H'L
) , _ p 1 2 180 O
3F = Ameoft o A 27 X100 D6 &
Iple —> 2x9bsoD Tzeqs0b = D16 o
Aluminium oxXide is amphoteric and insoluble in water.
‘What do you understand by the term amphoteric oxide? (1mk)




(iv)

Study the information in the table below and answer the questions that

follow.
Salt Solubility (g/100g water)
At 40°C At 60°C
CuS04 28 38
Pb(NOa)z 79 08

F8

A mixture containing 35g of CUS& and 78g of Pb(NO3); in 100g of water at 60°C
was cooled to 40°C. "

" Sulphur

- (2mks)

is 28q /fz%j of W gler

(1mk)

5030

Comvertor

Skep2: !

Step 3

(a) Which salt crystallised out? Give a reason
CulSlq _
ifs  Solubili éj- af 4o ¢
(b) Calculate the mass of the slat that crystallised out.
35—~ A% = '}Zj :
I¥. Below is a flow chart diagram for the contact process for the
manufacture of sulphuric (IV) acid. :
Air
Siep 1 \L
- S0z | Dust - 5025 Drying i Y
precipitation 50, @ o N
5%
Cosicetrated S o
sulphurie (IV) &eid 7] Concelraie
i ™ sulphuric
] Acid
Siepd| X € o
(i) Other than sulphur state another substance that can be used.

lron (QD 5'&4}?[’1:‘&‘«{{’ :

(1mk)




6. (i)

(i)

(V) oxide can be used as catalyst,

de is preferred over platinum in the
(1mk)

b s ??fi‘f; 2085 | ejr f.;ﬁ"?}.._'f;_‘@}’?,f[‘;, igj/: ;‘,m::,;; i ke

p

(ii) Both platinum and vanadium
explain why vanadium (V) oxi
process.

jii- 55 Chea > T

(i) State two precautionary measure taken to prevent pollution by the
contact process. (1mk)

— gi—‘i\?(f"y}ﬂmj { Cong kel / t*fif/ Chi 0 neiy s i

g f e d
with  ~CaDk) J

; . J{g ) CI, }"_{)‘(v@ LS O

(iv) Write the balance qu/at ongffor thé redction in (2mks)

A y o
(a) Step2 LS[;,{?}, 3 6}~ 1§

(b) Stiep g H g.,gg:-v ﬁr i H, ﬁﬁ) = “SSZ%"(/ 3)

(v) Complete the table below to show the observation made and
property when concentrated sulphuric (VI) acid is added to the

following substances. (2mks)
Substance Observation - | Property of acid ]
Sugar Taen Changer fiopt ol bedrabing
H,-’Em‘.}:-ﬂ '}‘ff} }Jiﬂ‘f i’:. '13 J
Potassium Nitrate crystals from Cigskals i
0 eSien | debydhalion
Define the term half-life. (1mk)
Thic is +ae Lime kolen /L’W 6 given nws &
pr  nymber  Uf auchdes o de cay Lo a IF ks

0}";‘?}- agl  mass”
zgiPa reduced to 6.25g after 45.5 days. Determine

50g of a radioisotope
(2mks)

the half-life of 233Pa
3 -

. oy .
! iz A7 B! i) $o

Bon ot A5y J
N J Lj J ‘J

L. 5 deys £ o3




(i) Complete the nuclear equation below. (1mk)

374 37 T
18A T 1B + __iC

e O

(iv) ~ State one danger associate' Witlj radioactivity. (1mk)

(a)

(b)

(c)

(d)

(e)

Catyses ekl

A

I Study the information given in the table below and answer the questions

that follow.

Element | Atomic No. Boiling point (K) | Atomic radii
J 1. 2 1163 ' 0.158

K 13 9,¢,2 |2743 0.126

L 16 2,44 |718 0.104

M 17 %, %57 238 0.099

N 19 2, 5% | 1470 0.231

Write the electron arrangements for the ionslf'ormred by Kand M.  (1mk)
A28 :

; M 2,88 _
Which two elements have similar chemical properties? Explain (1mk)

T+ N
Select an element which is in gaseous state at room temperature. (1mk)
)

In terms of structure and bonding, explain why K has a very high boiling

point. . . gk (2mks)
SLrang medallic  bonde and  Gian /2
mebkalic  Skrickure -
Explain why the atomic radius of J is greater than that of K. (2mks)

I le.gs , .
3 hiy e Prefonds. Hhan b hente  Lveafel

cleae  aflrackion ey ).

10




fl. A carbonate T reacts completely with dilute hydrochloric acid according to
the equation below.
TCO3 + 2HC|(a TCIz(aq) + COyq +- H.Oq)
If 1g of the carbonate reacts completely with 20cm? of 1MHCI, calculate
the relative atomic mass ong. (C=12, 0=16) (3mks)
i o Vo omplar s of TTLED: A —_—
moles 4 ey, ‘ mplas e o sy gnm of 1
s I o0 impie = | g A -5
PO S T T ) — ~\ - . A Vi 7 % ) h }p[,:) e r'i j"z-‘f"
L0 X = Opamels | T l' y 7 :
les |AL =] "
moles of TeO AXL = po .
L ﬁw—}—-t—/—’z‘ oo j&-
T Lﬁ ML 4 ..
2 B ,w L Np tin)'fx
00 mypl e
fii. Two miscibles liquids S and T whose boiling points are 60°C and 84°C

respectively got mixed together acc:de

(a)

ntally.

Suggest a method you would use to separate the two liquids. (1mk)

,Mﬁ_,&/&,z ’\,&p—;r}c*ﬂm 5 :rmﬁéza’—ﬁat}——f Fraclion Q,Z
~ hptorrete bick gl ors
ek )@Lf—é dislitial, v
(b)  Which hqu%illﬁé“ collected iFEt7 Give = reason. (1mk)
XY Jowe ¥ Zji»‘i /;’rit/‘- 0507k than T
(c)  Give one industrial application of the method in (a) above. (1mk)

— . Je /7:‘1i’f2[;/0n c)if'

Criidle o1,

- Matc?iﬂy"- O \ﬂ/yg n frem @ir i
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