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1. Study the table below and answer the questions that follow.

Element Atomic number Relative atomic mass | Melting point (°C)
Aluminium 13 37.0

Calcium 20 p 40.0 850

Carbon ¢ Vo 12.0 3730

Hydrogen ¢ _\X}/ 1.0 -259

Magnesium 12 24.3 3 650

Neon 10 20 A -249

Phosphorus 15 31.0 44.2 (white)
Phosphorus 15 ) 31 590 (red)
Sodium L N.5% 23

(a) Complete the table by filling in the missing atomic numbers and atomic mass.

(b)  Write the electron arrangement for the following ions.

Cat
p3-

(2 marks)

(2 marks)

e - A

(c)  Whatis the melting point of hydrogen in Kelvin?

=N59.4343... =

i ...

(1 mark)

(2 marks

(d)  Which of the;?utropes of phosphorous has a higher density? Explain.

fl,mol

Has....

b\-"" Wu‘-"n\l PC‘.L ak.:

(e)  The mass numbers of three isotopes of magnesium are 24, 25 and 26. What
is the mass number of the abundant isotope of magnesium? Explain.

Mj w5

L3

“The  mass is nearest..

o R A

(0 Give the formula of the compound formed between calcium and carbon.

ca,c:z//CMC

(2 marks)

(1 mark)

(g)  Explain the difference in the melting points of magnesium and sodium.

[2 mar

Maﬂmgstum hag \ma\«w SNpe, naa Sodiam, /.
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My bas Snger. MRS bond s 8t meballl Sheuckee
I A ) £ [
2 Hydrogen gas can be obtained by reacting carbon (II) oxide and steam as sh w‘%i et
below.

CO(g) + HZO(Q) _ C'Oz(g) + HZ(g) AH = +Ve

The curve below was obtained during the process.

4

Concentration
moles/litre

II

o7 N S I

Time (seconds)

(@)  Which curve represents the change in the concentration of hydrogen, give a
reason. (2 marks)
-

whita o lacrfado,  ta Tt ol

(b) Give a reason for the shapes of curve at point X.

JPoind | of B ailkuon s

(c) State and explain the effect on equilibrium when concentrated potassium
hydroxide solution is added on equilibrium above. I (2 marks)

wh_b_num S)kl,*/t -ﬁ,_q "h'k.ﬁ . Y‘L‘(Ij\ut MOH’

Y‘LCLghsN&h r‘QO’vL&r\ Flg C»“Cef‘i‘““ﬁdﬂ

et ol richion 6 oo/

(d) Explain the effects of increasing temperature of the system above on the

yields of hydrogen. (2 marks)
eelds bncoeases /’ T e SN
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(e)  The table below shows the volume of oxygen produced with increase in time
during a reaction of 2g Manganese (IV) oxide and 50cm3 hydrogen peroxide

at 250C.
Time sec. 0 10 20 30 40 50 60 70 80
Volume (02 ) cm3 0 60 90 105 112 116 120 120 120
(i) Calculate the rate of reaction between 20th and 40th second.
j1L-90 - 22 (1 mark)
s ol l ' 3
240 —~20 20 G [Soc \
ncly 22 UAU&/‘( 'f

(i)  Explain why volume of 02 pt?oduced does nog?ax eed 12 Ocrn‘-":J Qwven,

A' .. ‘tb\p H - O hCLOI OLG,CHMP.)J 4 J / (1 mark)

.................................................................................................................................

(iii)  Explain the effect of using 4g of manganese (IV) oxide on total volume
of oxygen produced. (1 mark)

Tlat NOlme e S dwe Szene: M0y
o f_«:wlu LA dw.,sm*aeg‘fecﬁ&

'l;t,,.g_ Pﬂc]ut(_y(—
3. Use the table below to answer the questions that follow.

Substance Formula
A’ CH;(CH,),0H
B C,H;COOH
C CH;CHCH,
D ] CH3CH2 CH3
E CH,CCH

(a) Explain how one would differentiate between substance D and E in the l/l

laboratory. puiele. I Aader Cepebely) GMAKS) jfe-
E Aoisamg e loostaang.. odadey
e, st vl daeitete arasfgliansibsss
atup_&. ....... O;\j ...... m\?'ﬁj IILM.OLJ&A P R o F > ’]—
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(b)  Write an equation to show the reaction that will take place when substance A
is heated in presence of concentrated sulphuric VI acid at temperature of

1700°C. (1 mark)
\¢
CHa CUa UL OR... “lli_ogg’ ....... 2....Cllg, CH.CH ----*i-’---“q

Crga - swwsisi o Seates )
(c)  What is the name of the process involved when substance D reacts with
chlorine? Give the condition required for the process.

Process - ...... SML:S’{‘ L‘k"‘*&‘bn ...................................... (1 mark)
Condition - Q&SQﬂue&uvuéhi .........................
(1 mark)
(d)  Select two substances from the table that could be reacted to form a pleasant
smelling substance.

(i)  Substances- .. A a"‘] % \/ !

1 ark)
(i)  Conditions - . ..4@-"! dmf-s .&& Qont - Hag b )/(

(1 mark]

(e)  Substance C is subjected to high temperatures and pressure to form a solid
substance.
(i) Name the solid substance formed. (1 mark)

e PO REDPRAG rsesrrretnsn

(ii)  Explain the effect of using the substance formed above for a long time.
\/ (2 marks)
H: PQI.L.-.:&_& ...... At R aumo.memt. M. L. S0 e LE

......... LNea-=kto a‘.e(jrdxd‘vbma

4. The standard electrode potentials of metals J, K, L and M are as shown below. Use it
to answer the questions. (The letters are not the actual chemical symbols).

JH gy t26 —> Js —0.13V
K% (uq) + 26 —> Ky — 077V
Pt gq +3e —> L —1.66V
M** gy +2¢ —» M —2.37V
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(i) Select two metals whose half cells will yield the highest e.m.f. when

connected. (1 mark)
o T oden Y1
(ii)  Write the. cell gijlgram for the cell f(g_rmed in (i) above. (1 mark)
ét 51.HINQ%Xqu;}”“.ujﬂlHHZICf;:J.“I“j:xr1gﬁ"“"“”""n""“""“""“""""
(iii)  Calculate the initial e.m.f of the cell formed. (1 mark)

E"’\f o B E_re_c}_‘ an({,.
= 0.2 - ~&'5'¥-\/(V
— = LAY K-

(iv)  State one use of salt bridge in electrochemical cells. (1 mark)

ﬂN\inmr\CMue,balﬁﬂ@'./MtamM '

N Chor= ton<s .
(v) The set-up below shows electrolysis of dilute solution of %{iﬁﬂsesmmtj o J
sulphate.
GasY
Gas X

Dilute magnesium
sulphate

fonter/

e
Dry cells
(i) Identify the gases X and Y. \/é (1 mark)
R g en Mo sl

(i)  On the diagram, label the electrode that is the anode. (%2 mark)
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(iii) A current of 1.5A was passed through the solution for 50 minutes.
Calculate the volume of the gas produced at the cathode.
(M.G.V.r.t.p. = 24000cm3, IF = 96500c). (3 marks)

(- (L= 1.5x50X60 /o
= H&E00C N
4y AMT "c&ﬂ--‘-—-—DH% o
‘¢ ggox Y —P 340005’*2
HSooC X %

A500 X 24000
193,000

X
£59. 5858

(iv)  State the effect of electrolysis of magnesium sulphate on the

concentration of the electrolyte. (Y2 mark)

(v) Give any one application of electrolysis. (1 mark)
L - \
e Pladuing || Zouhvictitn. 24 maa el L duaf b
5 (a)  The following set-up was used by a Form 3 student to prepare and collect dry

hydrogen sulphide gas. (3 marks)

Dilute

HCl

Nid

—=Gas jar

il | oadimimey Conc. H,S0,

ZnS(y)
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(i) At the end of the experiment, the student realized that no gas was

collected. Give a reason (1 mark)
H,S. Podwod  reacked oS Cunc- S(.Lpuwnc,[vm/
......... VN O S SN WY T OV 19

(ii) ~ Write an equation for the reaction when excess hydrogen sulphide gas
is passed through sodium hydroxide solution. (1 mark)

(b)  Study the flow chart below to answer the questions that follow.

Excess Air
Fe
Heat )
Step I Black solid E e B+GasC
Solid A
Air
«—Solid D
Step Il H2S04)
A 4
Gas C + Water HaSO4) e Step Il SO3(g ‘
(i) Name; (3 marks)
L solidd  ..SwdPhar
II.  SolidD \[afmqbum U/ 0}& ola
III.  Substance B LfQ(\.O“JO‘XLdL
(i)  Write equations for the two consecutive reactions that must take
place in step II before sulphuric (VI) acid is formed. (2 marks)

rER o= SRSV W auaso by \//

(iii)  State the propérgy of solid A that enables it to react with H2S04 in
step IIL (1 mark)

Rodueny Loty

. . . |

(iv)  State any two uses of sulphuric (VI) acid. (2 marks)

..... RS ket 2o i b2 Y M cters. 2 Aetorged
LRaarsing é kel _// AN feche g Y. [)U'X}‘»EJ

Ac Cagt &"1 Bl (D\) Qagemq)




Ik

Study the flow chart below and answer questions that follow.

OreT

Step| v Add excess hot NaOH,q

Solution Residue

l Step I

Aluminium hydroxide

Solid Aluminium
oxide

Solid Na,AlFg |—»| Steplll

(a)

(b)

(c)

(d)

(e)

\d

Step (IV) Molten

Electrolysis Aluminium

Molten mixture

Name ore T. / (1 mark)
Rosuaihen . teeck | foeandars
Explain why the ore is dissolved in excess NaOH ag). (1 mark)

To...Loskis..... nemsd. O ... 200 OXLL Z
Sikesn o p06cle.... Anaparchitd..

Name compound present in:- 1/7/ (1 mark)

(i) Solution ‘Stdl\*v’\ CLLJL M N U \cJ thwn  SA U.Q:e“-*
(i) Residue a4y, amd.ﬂ— sl
Name the process that takes place in step IL (Y2 mark)

m\’)[?rﬁ‘»t(’tf‘%‘b"b‘jd-‘wﬁkcoa

Why are sodium and fluoride i \ons not discharged in step IV? (%2 mark)

et iqier A cedgcke cotontad . So/ed
"H\e«\p\’\{ 'JC) ............... lans.. m?ﬁﬁ*\wb:
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(f) Write the equation for reaction in step IV. (1 mark]
(.. A\ +3£./ A lﬁ; JA
n,...g\.. S O Qg ’t ...................................
(g) Why should the anode be replaced fr ffom time to time? (1 mark) 1?314
l Eoxracks oo Oa CLJC A% e\ S - ¢ A-lj/i-

(h)  State any two uses of aluminium. (1 mark)

Q“CJJC"U‘“

" o

........

I1. The figure below shows the behavior of emissions by radioactive isotope X.
Use it to answer questions that follow.

_tVe
p

v
=l

—ve

(a)  Explain why isotope X emits radiation. (%2 mark)

LtthuA,ytnblapq_Ue%fl‘/FﬂbW7l

(b)  Name radiations P, Q and R. (1 % marks)

P Reta - N

R A’lp"\ﬂ-/’l/

y 4 (a) State Hess's law. (1 mark)

Loty don.. Soneboy.. Yadkants He Podik

Lf ...... Mal.. &\cxmc.a. ................ axclesy... “’d Ddlﬂro‘w{‘@
O Cuwo.l Cl«wrj{_, el
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(b)

Calculate the enthalpy of formation of ethane given that the molar enthalpies

of combustion of carbon, hydrogen and ethane are -394k], -286Kk] and -
1560K] respectively.

(3 marks)
Cs40, —® O, DM z-3q4 i lds

Ry 450, —> W 0, b¥ - %8 M\wﬁ'w
Callg 0, — 520, 4,0 b =~ 186

\/, ,D\C +5 D, o C,g\‘\-é;jj — 188— 18841
¢ ovech &4\ kgjwy _}?ﬁu‘@
~ ; ‘ 5“2
“ ca¥® M) Q'Cd'}:’/—BHJO //,.L
D, =2t +2 bk ~ Mk | = =336k
— Q )(gjﬁq +3x¢-286 — (~ I56D
(c) Calculate the enthalpy change for the relation.
CyHyg) + Hpg) —>» CoHg(y), Given; (3 marks)
C—C =347 kJ/mole
C=C =612%kJ/mole
C—H =413kJ/mole
H—-—H =436k]/mole \_} "4,
ELL o —aed L
i' J' vl
Q,\,\‘@ beSken ¢ &aa(]QCNmJ
G12 + |65t 4436 2 143 +3478
i
= QU FoD \/l = AZAS //
—RBLS S
__1asky 1“‘1‘”
Ptz Y ‘JJ vt 72
(DRVE
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8. The experiment below was used to investigate the effect of dry hydrogen gas on hot
Lead (II) oxide. Use it to answer the questions that follow.

Dry hydrogen
gas

Excess
hydrogen
burning

(a) (i) What was observed in the combustion tube at the end of the

experiment? (1 mark)
ﬂr-‘b"{. ..... SS\A(/( é’"r«_&dl \/l
(11) Why should the tube be slanting? (1 mark)

ek W ader. 64“ b0 s
wmw e, \are’r—wclo«w‘oﬂwbibe«

(iii)  State any two precautions to be observed when doing this

experiment. (2 marks)
0. 85X uss.. \r\adfgjpﬂ Shesdd et ok sk
k...

oo o Shistd {ua /m@u@\m
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(b) (i) If 2.07g of lead (II) oxide was reduced by certain amount of hydrogen
gas during experiment. Calculate the mass of hydrogen gas that
reduced 2.07g of lead (II) oxide. (Pb = 207,0 = 32 H 1)

o0, T, —s P, g | O

N\‘Q-"‘ d PbO Nlals SB V2 \fy

- 'A 0—-]— - O O 0T2KANR
PR P - @ . Ol 3565\)/4/

= (0.00928%  wlles c

dru
N e | et
(ii)  Calculate the mass of the residue in the combustion tube.
lles v} Ph ow// DAz}
A A,
- |.221é
s ) Pb s 0001282 s = | 1216y
ynass = O-0092¢ax 2073
(iii)  Calculate the volume of hydrogen gas used at r.t.p. (MGV = 24L)
(2 marks)

(Z ™ VO 9‘60'0@33

widld - Ky PbO
0

W ©-0 09283 /
/'I/
SNowan: £ -0019?3 )/&LQDD

—  Qana. Jqre= ¥

\
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