@ The set-up below was used to investigate the effect of steam on copper turnings.
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(a) What was observed in the boiling tube? Explain (2mks)

obSenvabile
Copper remains brown .Copper is below hydrogen in the reactivity

No r@ change.
series hence cannot displace hydrogen from steain

@Suggcst one other metal that would behave as copper turnings in the above sct up if used.

(1mk)
Gold, Silver. Mercury, platinum
(1 mk)

@) State Graham’s law of diffusion.
pressure the rate of diffusion of a gas is

Under the same conditions of temperature and
inversely proportional to the square root of its density.
I

SN




v

4 @f\ c.ertain volume of gas S takes 180 seconds to diffuse through a porous plug. Molar
massof S is 18. Equal volume of gas Q takes 240 seconds to diffuse through the same plug.

Calculate the molar mass of Q.
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@ A student set-up the apparatus shown below attempting to collect oxygen gas.

@ate one mistake the student made.

p into the solutions in the flask

Thistle funnel should di
(b) Identify liquid Q.
Hydrogen peroxide

@Vhat property enables the gas o be collected as shown above?

slightly soluble in water.

(2mks)

(1 mk)

(1 mk)

(1 mk)




4. Sodium chloride is accidentally mixed with lead( IT) sulphate. Explain how sodium chloride
crystals can be obtained from the mixture. (3mks)

Add water to the mixture % and stir to dissolve sodium chloride
Filter off’ the lead II sulphate residue. 1 Heat the filtrate to dryness V¥ to obtain sodium

chloride crystals

5. The molecular formula of a hydrocarbon is Cy1Hza,

' The hydrocarbon can be converted into other hydrocarbons as shown below

Process R Y + CsHa

CuHas ,
(a)Name process R Cracking (%2 mk)
(b) Draw the structural formula of Y and give its name. (1 Y2 mks)

He H
C=C < JI Erhene./: 3
H? . S H
ed hydrocarbon by

6. The third number of the alkenes is converted to its corresponding saturat
y values given below, answer the questions that follow.

hydrogenation. Using the bong energ

Bond Bond energy kJ/Mol
H-H 432
=C 610
c-C 346
413

C-H



Determine ?he en.thalpy change for the conversion of the third member of the alkenes to its
corresponding saturated hydrocarbon by hydrogenation. (3mks)

H H H R

CELE Wy
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AHI(2x346)+610+8xx413+432)—(10xx413+3x346)

=5038-5168

= -130kjmol-1

7. Use the information in the energy cycle below to answer the questions that follow.

AH, Ca ot 2C @)

CaCly ) AH>

hg 2+ il
Ca (aq) +2Cl (aq}

What is the name given to the energy changes? (3mks)

(i)

Hl. — Lattice energy

H2. Hydration energy




(i)  Given that A HI=2237KJ/Mol and ~ AH2=-2378KJ/Mol, calculate the value of AH3.
=2237+(-2378)

= -]41KJmol-1 (l mk)

gen chloride in methylbenzene,
e was

3. When solid Zinc carbonate was added to a solution of hydro
there was no observable change. On addition of some water to the mixture ther

effervescence. Explain these observations. (2mks)

nolecular form. It allows no reaction with Zinc

Hydrogen chloride in methyl benzene is in 1
rogen chloride ionizes and the H ions react with

carbonate. /1 When water is added, the hyd
Zinc carbonate producing carbon (VI) oxide.

9. Study the chart below and answer the questions that follow.

l Mixture X ,

Step 1
Y Add water and filter

Black solid ,

A

A

White Step Il Colourless
precipitate — ¢—————] solution

insoluble on Add Bariom | ]
boiling nitrate solution | Step i

Add ammonia
solution in excess

White precipitale l" ' bl-
; insoluble on exces " t, Mg
solution

|

(a) Name:
(i) Cations present in mixture X. (1mk)

Cu* and Zn*



(i)  Anions present in the solution. (1mk)
S04

(b)  Write an equation to show how the white precipitate in step IIT dissolves. (Imk)

Zn(OH)(s) + 4NH;3(aq) Zn(NH3),2+(aq) +20H(aq)

(c) Name the process outlined in step IV above. (1mk)

Neutralization

10. An element X has two naturally occurring isotopes 22 31 and °X2. Ifits relative atomic
mass is 21.8, calculate the percentage abundance of the more stable isotope. ' (2mks)

Lety be % abundance of most abundant

22y +(100-x)20 _ ¢
100

Y =90%

11. State two conditions that would make the boiling point of water to be higher than 100°C.

(2 marks)
Presence of impurities

At an altitude above sea-level/pressure above 1 atm (760 mmHg)




12. Study the following equilibrium equation.

——
2.X o 4 \l
2X2(2) + Y2(8) <—'—'_ 2X2Y (g) AH = -197kJ/mol

(a)  Suggest two ways of increasing the yield of X2 Y. (1 mark)
Lowering the temperature
Increasing pressure
(b) Draw the energy level diagram for the forward reaction. (2 marks)
N
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Rgpction Patk with 25cm3 of 1.0M hydrochloric acid until

that remained unreacted.

13. 5.0g of calcium carbonate were
(Ca=40,C=12,0= 16)

there was no further reaction. Calculate the mass of calcium carbonate

A i
g IM
Roen 0, 0 12Smiles = €L | S= 1728
(il — loooen? D 0§ jop
e~ 2scmd _* =1, 28 - =3 45Y
=poasmies | 0'.0'?‘(.
r from a river in a limestone arca. He used it for washing and realized

14. A student fetched wa
that it did not lather easily.

(i) Name the two ions that prevent lathering, (1 mark)

magnesium ions

caleium ions




(i1) Given that the structure of soap is C17H35COONa

Explain by means of ionic equations how the above ions prevent lathering. (2 marks)
2+ -
- Ca” (aq) + C7H3sCO0° (aq) —————> C17H35C0O0Ca(s)
Mg aq) + C17HisCO0 (aq) — > C17H35COOMg (ag)

15. M grams of a racioactive isotope decayed to 5 grams in100 days. The half-life of the

isotope is 25 days.
(a) What is meant by half life? (1 Mark)

s of a radioactive isotope to reduce to half its original mass.

(2 Marks)

Time taken for a given mas

(b) Calculate the initial mass M of the radioactive isotope.

g0 ,
1Oy walf tifes

& 1o —R0-4D - €0 =20g

16. 20cm’ of a dibasic acid required 25cm’ of 0.1M NaOH for?cfmpietc neutralization.

(a) How many moles of sodium hydroxide reacted with the dibasic acid? (1 mark)
225;39#6@ 7 hXep — NeXep 4 120y
o7/~ ROM;‘?’ O'IMﬂeJ-moocms =0/ K25 _ 0:0025mdg
; L Ambles — AT j 000 = B

(b)  Calculate the concentration of the dibasic acid in moles per litte. (2 marks)

pr 002

-

9.

= p 002 Mbles

Y m/afm{)ai— 20 7
amdles JV00 en?

A ~ O 6D)ag y /00D

RO
; .




;;:;hen i;cgé of O-SI\é HCI .is added to 25cm? of 0.5M NaOH the temperature of the solution
_om‘ to 26 ®C. Given that the density of the solution is 1gem™ and its specific heat
capacity 18 42Jg' K

(a) Determine the amount f heat evolved that caused the temperature rise. (1 mark)
AH=meAT
= 0+63k]
(b) Work out the molar enthalpy of neutralization for this reaction. (2 marks)
g s —L0 0™ = fy0-63
br YIRS
A = 0 1 SAKRS
teee = ~cp-4KJ
= 0. 0135 0fles S -
e
g r0/RsmBles 0-63KY

cross the middle of a non-luminous

18. The figure below shows a burning splint that was put a
(2 marks)

flame. Explain the results.

h_i’////%f d

::1‘72%
/

B urnt fﬁat‘ﬁn.s

The middle part was not burnt because it was in the region of the unburnt gases. (1Imk)

The ends were burnt because of complete combustion of the gas at the ends which were hot




193, i t
9. 3.22g of hydrated sodium sulphate, Na2S0O4.XH20 were heated to a constant mass of 1.42g.

Determine the value of X in the formula. (Na =23.0, S =32.0,0= 16.0, H=

S

het

Nq_,g(ﬁ% dHRO 22T

1). (3 marks)
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20. The foll

present in certain dyes.
. . . e
L] -
* -
L Bl et B

(a) Which two dyes when mixed w

CandD
(b) Which dye is pure?

owing chromatogram was obtained ii an experi

ment to

ould produce A?

investigate the componer‘ts

(1 mark)

(1 mark)




(©) Indicate on the diagram the solvent front.

(1 mark)
Soivent front (1mk)
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i ials of the half cells.
21. The following are clectrode potentials of the c ‘
Half-cell E® voits
-
g -0.76
M (aq)M(s)
** (aq)/ +0.34
C (aq)/C(s)
{ ing ¢ (1 mark)
. 1 difference of the following cell.
a) Calculate the potential difference 0
M(s)M™" (aq) // C** (aq) /C(s)
P A
E:E—Q‘!‘vﬂ'ou'— Em,‘(! [-3 %%
= é).g%)__é or76>
- or (3 marks)
mical ¢ the cells in (a) above.
b) Draw an electrochemical cell for the
|
"% e &T
. ep ichr sents the anode. CUD (1 mark)
c) Show the electrode which represen

olectode C




22. The diagram below shows the reaction of zinc granules with hydrochloric acid.
ained if zinc powder of same quantity was

On the diagram sketch the graph that would be obt
(2 marks)

used and label it C2. Explain.
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ated with silver metal as shown below.

23. A copper spoon was o

Silver metal




i) Write il §quati0n for the reaction that occurs at the copper spoon cathode. (1 mark)

Ak
A ep re” — Mo

i) How many grams of silver would be deposited on the spoon in two hours using
steady current of 0.03A? (1 F= 96500C, Ag=108.0) (3 marks)
Q=+t X=216x10F¥
= 0 B3X R fox b0=216C Qés00
6 =4
q46so0C — V¢ 4 = 0e2424

24. Copper (1I) sulphate solution was electrolyzed using graphite electrodes.

(2marks)

a. State the observations made at the electrodes.

briin denos o Gpper metad
Cathode ﬁ% et o wqgwfm@ Aisles
@ﬁW ’—%\/Qﬁ(_g,

b. Write the equation for the anode reaction. (1mark)

4 O D —> ROy + Cag +4€

25 Write down a balanced equation to show the effect of heat on €ach of the following

substances.

i) Anhydrous copper (II) sulphate (1mark)

Uy —s s+ S
(5 > Wl + %@

i) Potassium nitrate salt R 0
' mark
Q k N 03 149} ‘%
SN0 0
iii) Silver nitrate # + 2@
(Imark)

aﬁjﬁfﬂg&a — 3 R +;?M0w+ 5 g)




i6. A compound with the formula X (OH)3(not its actual chemical formula) reacts as shown
elow | '

X(OH)s(s) + OH-(ag)}—> X(OH)4(aq)
X(OH)s(s) + 3 H'(ag)—> X*ag) + 3H,0()

a) State the name of compounds that behave like X (OH); in the two reactions above.  (1mark)
' ﬁ-m//pdf-cf[f "7’/%’0)7"&‘r

b) Name two elements whose hydroxides behave like that of X. (2marks)
lend D, /ufi/ff"lr ol
HM/'ﬂfuM A«Yﬁ/ﬂ?)ﬂ‘”@

Ring (D) roxiele

27. Chlorine water was exposed to stilight for one day usirg the set up below:

\ Chlorine water

After one day a gés was collected

a) Identify the gas that was collected. (Imark)
XY 7ﬂ‘7 %f

b) State the obscrvations made in the liquid.

Tla yettow blont of Wt silfs, fof,.

(Zmark)



¢) What willAhappen to the pH of the solution after one day? (1mark)
711 f,);’ decrenser  Goce e Weak w/(gwﬁf’)
T bﬁfy Lmer 7"9/ JnAte @/"(’7 ”"’h@/ ﬁf@



