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1. a) Name the solution and the catalyst used in the preparation of oxygen in the

Laboratory (2mks)
Catalyst
Solution

b) Give a chemical equation for the reaction above. (Imk)

C) In an experiment to determine the proportion of oxygen in air, copper turnings were

packed in excess in a long combustion tube connected to two syringes of £2@bnm
volume. Syinge R contained 120chof air while syringe Svas closed and empty as
shown

Copper turnings

S /- /.

/ /. = | T T

Heat

e S N

—

Syringe S Syringe R

Air was passed over heated copper turnings slowly and repeatedly until there was no
further change in volume. 95.5éwf air remained in syringe R.

i) Why wascoppermackedn excess? (1mks)
i) Why was aimpassed over heated copper slowly? (1mk)
iii) State one obseation made in the combustion tiduring the experimentlmk)

iv) Give anequation for the reaction that toplace in the combustion tube (1mk)
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v)

Vi)

d)

Determine the percentage of oxygesed up during the experiment.

Give a hospital use of oxygen

(2mks)

(1mk)

Sodium nitrite and oxygen are produced when sodiurataiis heated. Calculate

the volume of oxygen gas produced at S.T.P from 8.5¢g of sodium nitrate.

[N =14, O = 16, Na = 23, Molar gas volume = 22.4dm3 at s.t.p)

2.

Study it and answer the questions that follow.

(2mks)

The flow chart below shows how sodium carbonate is manufactured bgltag process.

=

Solid B
Limestone, Solid A and Air ° Chamber 1[Water
I Ca(OH)z(aq)
Chamber I | GasP Chamber Il | ——» CaCly,
i Filtrate D
Ammoniacal brine i
*| Chamber TV —Seld R, Chamber V

Gas X
a) Name he following substances
)) Gas
i) Gas
iii) Solid A.
iv) Solid B
V) Filtrate D
Vi) Solid R
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b) Write chemical equations for the reactions that occur in;

i) Chamber | (Imk)

i) Chamber II (Imk)
C) State one use of calcium chloride product (Imk)
d) Name the gases that are recycled in the above process. (Imk)
e) Give two uses of sodium carbonate (Imk)
f) When carbon is burnt in air, two gases are formed; carboonxXig® and carbon (11)

oxide. Give conditions which favour the formation of each gas. (2mks)

i) Carbon (IV) oxide
i) Carbon (Il) oxide

iii) State a chemical test that distinguishes carbon (IV) oxade &arbon (I1)

oxide inthe laboratory (2mks)

3. a) Define molar heat of fusion (Imk)

(b) ) Study the neutralisation reactions below and answer the questions that follow
l. 2KOH(s) + HoSQuag) #2-  K2SQyaq)+ 2H0p) ;  AH =-180kJ/mol

Il. 2KOH@aq) + Ho'SQu(aq) #2- KoSQyag)+ 2HOq) ; A H -38kJ/mol
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State and explain the difference in the heats of neutralisation for the two reactions
(3mks)

(i) Study reactions below and answer the gaastthat follow
(@Q)Mg** () + (aQ) - Mg*@q ; AH -ve
(b) Cal*g) + (aq) ¥- C&'@g) ; AH -ve
Which reaction has a higher AHQ@2mks) ue.

(i)  Methane burns easily and quickly in air. However it needs to be ignited before it

begins to burn. Give a reason (Imk)
C) a) St ate Hess'’ |l aw (Imk)

b) When Zinc is placed in agueous Copper (llpbalte solution, Zinc displaces

copper.Explain (Imk)

C) The cycle diagram below represents enthalpies of solution and displacement.

Study it and answer thguestions that follow.
CuS0y SHy O+ Water + Zng,,

227kTmol
-5 Imol

: . DH : .
Cugy + ZNn"' g + 804 +——— €0 g + 8047y + Zi)
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i) Write an ionic equation for the displacement reaction between copper Il ions and

Zinc atoms (Imk)
i) CalculateDH, for the eaction above (2mks)
4. The scheme below shows the preparation of a certain salt. Study it and answer the questions
that follow
Sodium Zince
Water Dilute HySQy0y)

Solution A Solution B

+ +
Hydrogen Gas C

r r

Mixed

L 4

White Precipitate D

Dilute HCl,,

L 4

Colourless Solution F

a) Give the name and the formula of the following;
i) Solution A (Imk)

i) Precipitate D (Imk)

b) Give the equation for the

i) Formation of B and gas C (Imk)
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i) Formation of colourless solution E (Imk)
C) How cangasC be tested? (Imk)
d) Give the observation made when sodium reacts with water (2mks)
e) Explain how you can obtain from solution E.
i) A hydrated salt (Imk)
1)) Anhydrous salt (Imk)
f) With an equation, give another method method of preparing the same salt (1mk)
5. The results below were obtained when 2.5g of M@@re reacted with excess 2M nitric
(V) acid at standard temperature and pressure
Time (sec) 0 2 4 |6 8 10 12 14 16 18
Volume of gas (cri) 0 165 | 270|350 | 410 | 445 |465 |480 |480 |480
a) ) On the grid provided draw the graph of volume of gas against tiax(g)(4mks)
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i) From the graph, find the time the reaction stops (1mk)
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iii) Why doeghe reaction stop (Imk)

iv) What is the maximum volume of the gas evolved? (Imk)
b) i) Write downthe equation for the reaction (Imk)
i) Determine the molar mass of MGO (2mks)
iii) Hence, find the relative atomic mass of M (Imk)
6. a) Usethe diagram below to identify the radiations

Radioactive sample in a lead baock

Identify the radiations P, Q and R passing through charged plates (1 %2 mks)
P
Q
R
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b) State two diffeences between chemical reactions and nucleus reactions  (2mks)

Chemical reactions Nucleus reactions
C) Study the nucleus reactions given below;
12 14 14
C wL¥%- ~ C »LY95- N
6 6 7
) Which two nucleids are isotopes? (Imk)
i) Write an equation for the nucleus reaction in step 2 (Imk)
. 14
iii) Give one usefo 5 C (Imk)
d) i) What is the meaning of hdlife? (Imk)
i) 259 of a radioactive element A was reduced to 3.125g after six hours
Determine the halt life of element A (1 ¥2 mk)
e) State two applications of radioactivity in medicine (2mks)
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7. Study the table below and answer the questions that follow. The letters do not represent

The atual symbols of elements.

Formula of ion Electronic configuration of ion
A% 2

B~ 2.8

C? 2.8.8

D3 2.8

E?2* 2.8

a) Select the elements in
i) The same group (Imk)

i) Period Il (2mks)

b) With reasons, compare the;

i) lonic radius of B*awl E2* (2mks)
1)) Reactivity of A and E (2mks)
C) Write electronic configurations of elements (2mks)
)) C..
i) D...
d) i) Write the formula of the compound formed when B and E react (Imk)
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i) What type of bond is formed when element A reacts with oxygen. Give a

reason for your answer (2mks)
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