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L.A.  In an experiment to determine the percentage of oxygen in air, the apparatus below were set up,

Study the set up and the information provided to answer the questions that follow.

Copp/er turnings r"—//

Water

Flask H (500cm?)

A 500cm?® measuring cylinder K was filled with water and assembled for gas collection.
Copper turnings were heated red hot and water was slowly passed into 500cm’ flask H until
it reached the 500cm® mark. A colourless gas was collected in K.

0] What was the purzc;e/f( lassmg water into flask H? (1 mark)
Lo O t,s%?] ....... aw,..n., q\o\sﬁwex \not ..... r... fnr&i
(i)  What observations were made e tube I? M (1 mark)
%wwﬂxu!.o?g .......... }urc)m \Be.\'}“ ..... ; 'z“ﬁ'cowvx(l

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

(iii)  Name one of thejeases that is likely to be t"rund inJ. (1 mark)

N&rg) Cachm f¥.0x(dle. ]Ar [ Neew .. @]mk

(iv)  What was the volume of the gas col7\ the measuring cylinder at the end of the

A'%O — H, QQE mark)

(v) Calculate the percen OI ukf om\ien in air wsing the above results. (2 marks)
.500=\ 0V, ...XIoo..,K ........................... e —

........................... L o AN . 1 1 /S ———

exper1rnt=:nt'P




B. Study the diagram below and answer the questions that follow.

(a) Give one observa\tiyzmade in the combustion tube after some tir
Blatk® e .ﬁef..(u).m:cle ..... Chaanngs ..

(b)  Write an equation for the formation of the colourless liquid Y.

2.
(©) What was the aimc?)

Cdpp r (II) oxide

Heat

------

> réonstrated in the combustion
(2 marks)

Ice cold water

Colourless

Use the information bel

symbols of the elements.

ow to answer the questions that follow. The letters are not the actual

Element Atomic No. M.P°C B.P°C Jonic radius

(nm)

P 1 98 890 0.095

Q 12 650 1110 0.065

R 13 660 2470 0.050

S 14 1410 2360 0.041

T 15 44.2 & 598 (1280 0.034

U 16 113 & 119\ 4457 0.184

\Y 17 -101 -35 0.181

W 18 -189 -186 -

attyk




(@) (i)Writé the electronig Zonfiguration of the atoms re sented by letters T and W. 7
(1 mark)

T=.2:%:.577.. P F s P XN S ———

(i) State the nature of the oxides of the elements represented by Q and U.

(2 marks)
...... &—E?“‘Slb‘/]

...... U""ACIA'C-.\/,

(b)  Why does the elements represented by the letters T and U have two values of melting

points? | (1 mark)
bﬂ\‘ubh ..... Cl“Q)UO . "/

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

(9 Explain the following observations in terms of structure and bonding.

(i) There is an increase in boiling pom(i Tn P toR. I 72 marks)
Anteouse . an... nueaber.... ... Ol 2lo f&.xlﬂeal. ’lat—{rm L. L Detrgute
o YN V'ch; W5 high..... .\n.;.l\e\.'fn ...... ) nﬂ(\amﬂrﬁ....‘ﬂm .....

(.S*m neyth. 3 mﬂu ..... ‘O‘L‘no]

(i)  Element S has a high boiling point.

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

O.akams.a@.. bing.. Lova
wz)g:{e/*\demﬁ (inip ..... & u(‘jllm et e

(iii)  There is a decrease in boiling pomts from U to W. / 2 marks)
..U; \f \/\l \r\m’. ALY e 1 114 euJa ..... J\w&m& ..... wh....

wlm}\ he. yeolerdes e held, {;) weak. Ve, er .

wos vﬁ.&%....ﬁm...m...a‘gm& A ctshgt)ﬂxa— .....

Van v &.d U and V. Expl
@ Compare the atomic fadius of U and V. Explain. (1 mark)
Vs cmolontmic.. vadws Yo A2 N .

, .x.\qj...‘}.\)....Q)(LE.&L....GWV!e....nwd.ea.C....



(i) Why is there no ionic radius fgr W reported in the table? (1 mark)

oYable | nedldey 3v\s ..... nevy..... Losusd‘—’c%\o/

3 (a)  The solubilities of potassium nitrate and potassium bromide at different temperatures was
determined. The following data was obtained.

L Temperature °C 0 10 20 30 40 [50 |60 70 80
' Solubility KNOs | 5 15 26 43 61 |83 |105 [135 |165

g/100g H,0 KBr |50 |55 |60 |65 [70 [77 [85 [90 |95

| (i) Draw solubility curves for both salts on the same axis. (3 marks)
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(i) From your graph, determine the solubility of each salﬁGS"C? (1 mar,

KNOS2 1194| 0py g onder L1V R

(i) 1 Og%tj;s_at%rategd%ﬂlitgno pggssium nitrate Lt70° was cooled to 20°C, '

What mass of the crystals will be crystallized? (2 marks)

....... AL TO o ] A BO
1£.32:542¢ 8dubaq i 125 5‘2@33&]»1'-—92%5

e

R 222 = 1. gl Nl coghellied = 57 6

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

Metal Heat | SONdA | DilHCl Soluctlon
carbonate Gas B
A few drops of
NHi(ag)
Deep blue , B
solution B [e—oxcess of Solid D' |
NHB-lnq)

m Write an equation for the formation of solid A and gas B/ | (1 mark)

..... C mﬁojb)..:\f%.ﬁa@m.t..C.Oa.(ﬂ) L A—
(i)  Name: Solution C - CD“’M‘ hl)dn]maw'/lﬁwﬁll (1 mark)
Solid D- chw Q). \Bc;\mxﬂ&/[lc-u (-D ﬂ) 2 (1 mark)

(¢)  Write the formula of the complex ion in solution E. (1 mark)
e v

-------------------------------------------------------------------------




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

I

[N eTs

- II
CH,C00 NeOH | ¢, >
3 ,'Na Heat CH; CHgCl
NaOH
CHyCOOH I, CH,COOCH,CH,CH,
NaOH
Y
Na A Y .
CH;CH,0H J CH,COONa CH,CH,CH,0H
l" % z
l CH, = CH, HL g
VI
H H
\ l
C C
. I Y
H H
n
(a) Name substance. /l (3 marks)
c - Sedim...eh 0008K8. Y s
Q - ...ép.Amm.' ..... T GO LRV L
o o aiodoeme /L 10d0ER NG
(b)  Write down an equation for the reaction represented by step M. \Zmrk) o /{‘
Ry COON . Nap =2 GRS, Na,\w
© t

What are the conditions and reagent required for st\?

® I - Reagent

Condition

........

QD.S@

(2 marks}

s g0 C.

/”/_\'?"



(ﬁ)‘ worege - HTK KM O..(‘ﬁ) ...................

Condition - H’Qﬂ.&, h-o

(b) Name the process represented by:

o

(4 marks)
/ l :
I - k.é)ﬂzrg cos‘hcn ............................ / ...................
| S Halor enmh.m. ] Chlodnekion s L
Voo o.x.‘olmhm..\f L
Voo Deh m)ﬁfml/l ........................................
L Study the scheme below and answer the questions that follow.
L SubstanceA Substance B
ﬁtep . Oxygen
Catalyst F Oxygen
‘ Ammonia gas » Colourless » Brown gas -
Step II gasD
Water
A

Nitric (V)
acid

(a)  Identify substances. /
A ﬁ?dmﬂn |

.............. " %
)Y

D - le@.{ll)OX!Ae ”NO ......................

(b) State the catalyst necess ry for; /
) il

StepI - s \nze \.V.\AQ.
Step II - i P‘

(©)  Write an equation for the reaction taking place in step IL.

..... Tem..

MECAE R\)oo\m P\«Lm@

(3 marks)

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

(2 marks)

------------
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(d) Write two balanced chemical equations for the reaction between chlorine
gas and;

()  Hotand concentrated sodium hydroxide. . (1 mark) K/
GNQ.thga)..:t&.c.\.zlg)...;:-.)..Nmm.OB(cm.).i_.ﬁNg.c.L@q)., - HJ(CIJ3

(ii)  Dilute and cold sodium hydroxide. (1 mark) ‘/,
ZN%Q,\’.\.(@!&)...:\’.....Q_.\.g.l?l)...:f)....N.gﬂal.Q.(em..rt..NQ\..C..\.@?J d
. g cl H, 00

1L The diagram below shows an experiment in which the Lead (I1) nitrate crystals are)‘
heated.
wdered
Y(INO3)2 ////, ) \—"—'] Gas Y
| (as
7
o
TT °n0 0 g W02 OD&O
OOQ CDQOOQDO_ =
heat =) '-:::::;:;:::::;:;:;:;:::;:f:}:}:}:_'3:;:::-'- e
> 1 0o =
‘ Boobuenoof)bc_: s
Ice o 0 & v = =
Liquid P
(@)  Name; / | (2 marks)
i) LiquidP - ..D’.\n})cfggm.fho)tm.oxi&e ...... 1 INIOH_ ..............
Gi) GasY - ....D.Xﬂgsm...\.ﬁ ...................................................

(b)  Writea balanced chemical Eq_u—atiqn for the decomposition of Lead (11) nitrate.
2. PHINO) 6! Yed) 2 DL OB+ 4NOe) 3,006

(c) Explain how you can distinguish between nitrogen (1) oxide and nitrogen (1) oxide.
marks{

- .N_D....\nm..'u...ac\wl.e,s_\.,...v.Q.'. le... NQ.Q,...\f.\.fr\.&..F.\..f(fEMm
\

...........................................................
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6. Q) i) State Hess’ Law ih (1 mark)

ih)
Erm\wlrv (J\aomceé Whey, C«anhﬂcﬂm—)rm)a\%?m}qis
\&ﬁ:? ;Sw;\\’:)....\r&cwolle.&,\ 0 /J«e,...mwkc bj ‘dl’lb‘r\

i) Use the equations given bclow to answer the questions that follow.
Cale () + 7/2 02 2 2COz ¢y + 31,0 m
Cw+ 02> COz
Hz @) + 402 ) > HL0 ()

AH = -1560 k.J/mole
AH = -394 kJ/mole
AH = -286 kJ/mole
I)

Draw an energy cycle diagram that links the enthalpy of formation of ethane to combustion

(1 mark)

of carbon, hydrogen and ethane.

II) Determine the enthalpy of formation of ethane

(2 marks)
....... AW\ = Ak, = Al

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

............. ?aJc AW, = RX =290 ATEK ~286). = =6
AN, -—\)c-ﬁ

b) The diagram below shows the set -up of the ap us used by a student to determme

the enthalpy change of combustion of ethanol. The heat produced by burning fuel warms
a known mass of water.

Thermometer

Metal
calorimeter

A
Draught shield ——

) J L~ Spirit burner
Liquid fuel




Results '

Volume of water in the beaker = 500 cm?

Initial temperature of water= 12°C

Final temperature of water = 31.5°C

Mass of ethanol burnt = 1.50g

Density of water = : 1 g/em?

Specific heat capacity = 4.2 Jg'K!

(i) Calculate the heat required to raise the temperature of the water from 12°Cto 31.5°C. (2 marks)
..... DH:MCAL ]

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

= 40,4505/ 740K e S
S

(i) Find the molar enthalpy of combustion of ethanol. (2 marks)

(C=12,H=1,0 = 16)

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

(iii) An accurate value for AHc of ethanol is -1368 kJmol . State two sources of errors for the low

figure obtained. (2 marks)

— \’\%JC LW{bM&MGﬂ:ﬂZﬁS/ .....

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

—

- lncv!:fep}(,......}!amf.emj\&\f&...... . .S‘/ ....... /lmk ............

— L OVl AV
(iv) Draw an energ level diagram for the com%ustxon of ethanol. (2 marks)
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(v) Calculate the heating value of ethanol from the above experiment.
(C = 12,Hr= 1,0 = 16)

i) Name electrodes CyD ' (1 mark)

O Y Y

ii) State and explain the observation made at electrode D

C...~»L RQAQ. (o

2 marksj

Ny | .
Gm\ﬁo\zi@s%lwAmzHo ?-NQ.A...OL-.@..%:Q...RM’

iv) State ﬁvo applications of electrolysis

T.....@%cv,%m...o@..mebl& -

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

= Exdodien. og.. hi W, keub’ovsl\ﬂbhlsCNM‘N-
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i.‘g \Ji'
[l Teacher.co.ke|

b) The table below 'gives some properties of substances A, B, C, and D. Study it and answer the
questions that follow.’ ' .

A Lmogxl?- 1'.0[\;3 .........

Electrical Conductivity Melting Point | Boiling Point
Substance g ;g Molten (ﬂcg:) (°C)
A Does not conduct | Conducts 801 1420
B Condutts Conducts 650 1107
C Does not conduct | Does not conduct 1700 2200
D Does not conduct | Does not conduct 113 440 .
i) Which particles are responsible fpr conductivity in substances: (2 marks)

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

Jucedk
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