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1. A mixture of hexane and water was shakey and left to separate as shown in the diagram below:
N

N
&
Sta@l\e%e identity;
(0'9'5‘ P et (Imark)
() W e (1mark)
\e??. A crystal of copper (11) sulphate was placed in a beaker of water. The beaker was left standing
QJ{‘ for two days without shaking. State and explain the observations that were made. (2marks)
S
R e ———————_—— RS Re R
S
QO ....................................................................................................................................................
3. The following diagram shows a paper chromatogram of substancesA, B, C and D which are
coloured.
&
* o
. »
> @
N A A
N B ¢ b E
a) Indicate the baseline on the diagram (¥2mark)
b) Which substanceis pure? (¥2mark)
c) Substance E isamixtureof C and D. Indicate its chromatogram in the diagram. (1¥2marks)
4. Sulphur existsintwo crystallineforms
a) Nameone crystallineform of sulphur (Imark)
b) State two uses of sulphur (2marks)
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5. Theinformation in the table below gives QL-ICVd ues of solutionsV, W, X,Y and Z.
Lq

Solution A,ﬁfiH values
\/ mg\'\{ 2
W 15 6.5
X o 11
Y & 14
z & 45

N
a) Which solution islikely to be;

i) gﬂ%i um hydroxide? (Yomark)
.......... At
. Vi) Rainwater? (vsmark)
&)
Q,Q%: ...............................................................................................................................................
¢©”b) Which solution would react most vigorously with zinc carbonate? (¥2mark)
e ....................................................................................................................................................
Q*QJG. Copper (I1) oxide solid is a base but cannot turn red litmus blue. Explain (Imark)
2
T eierereereeeeee e ee—e e e —e e e —eEe e —eaae e EeaEe et e Rt eaeeeRe e et eRe oA eeeEe oA Ee Rt e Ee Rt e EenRe et e ReeReenEenaeenReeaeeneeetents
\\
G
o
N 7. The structure of water molecules can be represented as shown below;

H /H“‘--.h H
FO"‘*-‘.
S 17

a) Name the type of bond represented by Y and Z (2marks)

b) The relative molecular mass of methane and water are almost similar. However, the boiling
point of water is 100°C while that of methaneis-161°C. Explain. (Imark)

8. An element G has an electronic arrangement of 2.8.18.2. State;
a) The period into which element G belongs in the periodic table. (Imark)
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9. Element T consists of two isotopes 2T and)?s"l' intheratio 7:3 respectively. Calculate the
relative atomic mass of element T. @QQJ (3marks)

10. Fill inthe blankgm thetable below

lonof
Elem e@t% Number of elecrons Number of Neutrons
2R
39
KON
< R
11{_@ a) What is meant by allotropy? (Imark)
2 PP
&
T N T R
@* b) The diagram below shows the structure of one of the allotropes of carbon.

i) State one property of the above allotrope and explain how it isrelated to its structure.
(2marks)

12.  The set-up below was used to investigate electrolysis of a certain molten compound.
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a) Completethe circuit by drawing two dry, CHlsinthe gap left in the diagram above. (1mark)
N
)

Q
b) Write half-cell equation to shovx@x@%at happens at the cathode (Imark)

¢) Using an arrow @Nsthe direction of electron flow in the diagram above. (Imark)

N
13.  Hydrogen cagxt% prepared by reacting magnesium with dilute hydrochloric acid.

i) Write g&equation for the reaction (Imark)

.......... B ettt teueetet e teteae et ebeeetebeateteaeetebeteteteaseteaeasetetateteseteatatetesesesesetentaseteaseteseseteseeteteneereteas
o ¢
D M
@9- .................................................................................................................................................
{—@ i) Explain why zinc metal is commonly used in the preparation of hydrogen instead of
P magnesium (Imark)
<<&
L
S

Q0 R

<<Q* iii) Why is copper metal not used in the preparation of hydrogen gas? (Imark)

14. In an experiment, an unknown mass of anhydrous sodium carbonate was dissolved in water and
the solution made up to 250cm?3. 25cm?® of this solution neutralized 20cm? of 0.25M nitric acid.
(RFM of Na,CO, = 106)

Calculate:

a) Moles of nitric acid used. (Imark)
b) Moles of sodium carbonate in 25cm? of the solution. (Imark)
C) Mass of the unknown sodium carbonate used. (Imark)

15. Describe how you would prepare Lead (11) chloride solid starting with Lead (11) carbonate.
(3marks)
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16.  Study the flow chart below and answer th%cfoesti onsthat follow.

<
@
R White
f‘\Q precipitate
. G Add X
Metal oxide |_Add deolourless | ——p—
B e SO :
H,S0,0 5 solution NH, ., 1 ﬁde
2 3(a0)
X Colourless
§ solution
N Y
e
N\
a) Identlfya;he metal oxide (Imark)
2
........... Q
b) Wﬁte an ionic equation leading to the formation of the white precipitate X. (Imark)
ol
Q/Q .................................................................................................................................................
{-@ ....................................................................................................................................................
e@ ....................................................................................................................................................
<& c) Givetheformulaof the complex ions present in the colourless solution' Y (1 mark)
2
S
@ ....................................................................................................................................................
<<°* ....................................................................................................................................................
17.  Thetable below gives elements represented by letters which are not their actual symbols.
Element U Vv wW X Y Z
Atomic Number 8 12 13 15 17 20
i) Select an element that can form adivalent anion (2 marks)
i) Compare the atomic radius of W and X (Imark)
ii1) What isthe structure of the oxide of Z? (Imark)

18. A certain mass of marble chips reacted with excess dilute hydrochloric acid at 25°C. The
volume of carbon (1V) oxide gas liberated was measured after 30 seconds. The results were
presented as shown below.

A
254
!
R
:?D F 5
5 T
o
L2

i L1
L |
Bo  TE e ISt
Time(sec)
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a) Name one piece of apparatus that mayga%/e been used to measure the volume of the gas

liberated. @QQJ (Imark)
..................................................... SRR
b) i) On the same axis sketch @éz’curve that would be obtained if the experiment was repeated

using calcium carboqléte powder. (Imark)

ii) Explainthe shapq\Qf‘"your curvein b(i) above. (Imark)

19. a) State Graf@ﬁ"l slaw of diffusion. (Imark)
..............éQa .................................................................................................................................
......... vt eeeeseeeeeseeeeeet e st et e et et e et et e et e e e e e e eeeee et e ee e et e e ee e et eet e e ee e st eetee e eneeneee et e e ees e eenen

b) é‘\ certain volume of gasA diffuses through a porous plug in 41 seconds and the same
N volume of air diffuses through the plug in 155 seconds. Calculate the density of gasA given
{-@ that the density of air is 0.001g/cm3. (2marks)

20. A fixed mass of gasoccupies 100cm? at 740 mmHg and -18°C. Calculateitsvolume at s.t.p;
(3marks)

21.  Thediagram below shows the catalytic oxidation of ammoniagas. Useit to answer the
guestions that follow.

Dry oxygen ’;————? W

élass rod

Hot rod M

concentrated

ammonia
soluiton
(Imark)
b) State and explain two observations made inside the conical flask (2marks)
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22.  Thetable below shows the solubility of sagt§Q and R at different temperatures
A

Temperature L0 10 | 20 30 40 50
X\
Solubility in grammes Saltq%? 3.0 5.0 7.4 100 | 140 | 190
per 100g of water SatR | 150 | 170 | 207 | 257 | 287 |330
a) Definetheterm ‘solu\mﬁy of salt’. (Imark)
......................... \’&.
b) If both aaLts%Q and R are present in 100cm® of saturated solution at 50°C, what will be the
total néés of crystals formed if the solution is cooled to 20°C. (2marks)
........ B et et e et s esee s s et et ee A ee et A Rttt ettt ettt et e et
\Q
{06? ..............................................................................................................................................
D
R
&

23. 69 of potassium nitrate solid was added to 120cm?of water in a plastic beaker. The mixture was
stirred gently and the following results were obtai ned.
Initial temperature of water = 21.5°C

Final temperature of the solution = 17.0°C
a) Calculate the enthal py change for the reaction. (Density of the solution = g/cm?,
C=4.2Jg'K1) DH=MCDT. (2marrks)

b) Calculate the molar enthal py change for the dissolution of potassium nitrate.
RFM of KNO, = 101 (1mark)

24.  Thediagram below shows the energy changes that occur during a reaction
A+B—» C DH

A
Energy

— —

AH

Reaction path

O Eldoret East - March/April 2013 233/1 Chemistry Form 4 Pg. 8



o

a  What does X represent? o (1mark)

........................................................... et esee e e

AN

..................................................... %&

b) State the sign for DH. %@dn (2marks)

.......................................... S8

)

.................................... K\QJ

C) On the same above, draw an energy level diagram for the reaction when a suitable
catalyst is\ . (Imark)

6\

25. Inan experén‘%nt, soap solution was added to three samples of water. The results below show
the vol u&@e of soap solution required to lather 500cm?® of each water sample before and after

boiling®
o Sample Sample Sample
@@Q 1 2 3
+© Volume of soap used before
<
2 Volume of soap used
3 after water boiled(cm?) 260 4.0 4.0
S
QO
i) Which water sampleislikely to be soft? (Imark)
i) Explain the changein volume of soap solution used in sample 2. (Imark)

iii) Write down the formula of one compound that could be responsible for the effect of soap in
sample 1. (Imark)

26.  Bond energies for some bonds are tabulated below.

Bond Bond Energy KJmol*
H-H H-H
C=C Cc=C
C-H C-H
C-C C-C

Use the bond energies to estimate the enthal py for the reaction
CH, +H —_— CH (2marks)

2 49 2(g) 2 69
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27. @) Definetheterm fuel 6.0 (Imark)
N
.......................................................... @QQJ
..................................................... S e s s ses e e
pa
b) State two reasons why Wo%@%el is chosen for domestic cooking (Imark)
o
........................................ Q},}e
.................................... G erer sttt R ARttt

28.  The scheme below gsﬁ\}vs the energy changes that take place between ice, water and steam.
Study it gnd answer the questions that follow.
o

A\
&> DH, DH,
Q'zﬂzo@ — H,0, - —= H.O4
< DH, DH,
&
@Q’a) What name is given to the energy change (2marks)
e‘&{- ) DH,
<<&
&QJ ....................................................................................................................................................
\\
QO* ----------------------------------------------------------------------------------------------------------------------------------------------------
i) DH,
b) What isthe sign of DH., give areason. (Imark)
29. @ Whatisadrug? (Imark)
b) Name two drugs that are commonly abused by the youth (2marks)
30.  Classify thefollowing processes as chemical or physical changes. (2marks)
Process Physical or chemical
NeUtralization = e
SUDIMALION s
Fractional distillalion = .o
Displacement reaCtion oo
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31.  Brominedissolvesinwater forming ayellgv&’sol ution according to the dynamic equation shown
N

below (2
Q
szr

X
S
> . . .
Bloe + H.O, q@ 2H' () * Brigy T OBry,
©

State and explain the obs@g’ati on that would be made if a solution of sodium hydroxideis added
to the system. § (2marks)
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