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ALLIANCE HIGH SCHOOL
FORM FOUR CHEMISTRY

INSTRUCTIONS TO CANDIDATES

a) Write your name an admission number.

END OF TERM 1 2020
TIME: 2 HOURS

b) Answer all the questions in the spaces provided.
¢) Mathematical tables or calculator may be used.
d) All working must be clearly shown.

Question

Max Score

Candidate Scorc:
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] The letters
ow and answer the questions that follow- The

in the table bel
fthe elements.

Study the information

do not represent the actual symbols 0
T’—/‘ﬁ'/—— 97.8°c
—B'/Tg"/ 660
c 14 | 1410
17 |
E 19 == |

(1 mk)

Write the electron arrangement for the ions formed by element B and D.

a)
B 2% D- 2.24-84

b) State the element which is
(i) The most reactive non metal. (1 mk)

D !
( 1 mk)

(i)  Has a giant atomic structure

c /!
I (1 mk)

¢) In which period of the periodic table does element E belong

d) Element E loses its outerm electron{. more readily than A. Explain. (1 mk)

@f abonmy Yadius Hhan A
\/

L\a £ o
@ >
Wn LOW \ oukafmo\%)c efecton  Movg
) J QMIAJ oo
e) Using dot(s) and cross (x) t
formed when elements éxa)lng ;;E::rg:ll)lltn?e outermost show bonding in the con(lg(j‘lliid)
(X S

B lf\as NoTo d,a|6 %ﬁed e lpchon< \f\,onaz a

o j@?
g) Describe how a solj
id mlxtures of the S
separated into solid samples. ulphate of element E and Barium sulphate can be
(3 mks)

Add  d
}W 70 L;hlpo( Weter o the m!IWYUV‘/V
7/Dh) '{{Dlygq, julpl\,a,(@ 6y = /]/ o
Obtarn 60&0 as Y@f:duef\/\ ’

4()”’5/%@
Ha!@
.1
o obtan a\j\ﬁa/ 0@ IaELhr;:Io? anel G/X{/
Phate,
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a) Give the systematic names of the following compounds.

(1) C”S CH, (l‘H C[_‘,(.} CH, (1 mk)
CH; CH;
2,3 "D’M@fﬂlj/&/ﬂlaf\ﬂa |
N s
(i) HOCH, CH; OH - Ethan -1 2 - dipl (1 mk)
I
(i) CH; CHy CH; C-O-CH, CH, CHs (1 mk)

prop&l butanocde |

b) State the observations made when propan —1-01 reacts with i
(i) Acidified potassium dichromate (V1) solution (1 mk)

C/‘Vandai fom Ofﬁ@@/ f{o(jregr)/l
\//l (1 mk)

(i1) Potassium metal

l)ubbhu &) a C(S)OM([I\(‘S@

¢) Describe a chemical test that can be used to distinguish between methanol and
methanoic acid. gmks)

Nethanol - No bubb(u o
Muthanoio a6 ot — Iubblec |

/)W{d M&CV,LO?—‘/{,//
'\(\Qﬁﬂf\anofo ac Oﬁ:r\:}@ L< QQLO?‘

doec n@  |rin Freen
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d) Study the flow chart below and answer the questions that follow.

Butane

Jrtep 1

Q_H+ ethane

Water at Step Il
300°c and
600 atm [
Step Il =
L B > C
Magnesium
gﬁa noO l
Acidified Potassium

Manganate VIl

g/l\ ‘ D SOdiu\m Products |— C/H‘Z) COO Nq}
Anol0 N

a(: OO carbonate E —-( COQ —{, ’/’7@

(i) State the conditions necessary for thc{rcaction in Step 1 to occur,
high  fempeikive | Catadqrt |

(i) Identify substance B and write chemical equatio
Manganate VII

(2 mks)

between B and acidified Potassium

B" Eﬂqa r\'ﬁ( (2 mks)
CaHe O _Mn0a CH,COOH ~+ HaO \

(i) Identify products E. 9~H1 LA (1\’;‘—;;/
E- Sodwrn Fhanoadt e A 7
\Noders u’//@(bon (W) oxde

R
a) (1) State two factors that should be considered when choosin

g a fuel for cooking.
~ (os} L L (1 mk)
= Pollubion eyehr b T
(i1) Calculate the heat of formation of propane from the following date. et

Cey + Ozm),\,COm,, AH = -395k)/mol
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b)

SX-19

14 Oz ———»H:0;, AH = -286kJ/mol

}{:‘g\ T
CiHggy + 5039——>3C0xy + 4HxO OH = -2209 kJ/mol (3 mks)

3C t 4H, ij ? CGHQ\\/

\5\4. ‘ m 50, AV

N
3C0x  + w#Hio &
DH,+ dA, — DR+ Dy
ction w hen magnesium displaces

In an expe nm.nt to dsxemunc the mol'u' heat of rea
copper. 0.15g of magnesium powder were added to 20cm’ of 2M copper (1D
24.0°c while

Sulphate solution. The temperature of copper (II) sulphate solution was

that of the mixture was 45.0°c.

) Other than increase in temperature, state and explain the observations which
were made during that reacnorLA ‘ V 7 )
Bown Lol o% ho(gpm”aa — \Qﬂ dUP'q(,e_r (o ,’Za( o _(
Bv { Lluhon H o copm( w« wa (&ou(
lu'f M‘f\.@lqhga/ﬁzoas and ; g0lukon a
2 40 coloullecs a (i I-/Cm_f are remcwaj

Calculate the heat ch:mne during the reaction (specnﬁc heat capacity of
solution =4.2Jg"'k”!, density of the solution = lg/cm’. (2 mks) \sbluhof\

214282 _ ’.7&%%&, o
P

oo

(1)

etermine the molar heat of displacement of copper by magnesium. (2 mks)
Molgs 3 (oﬁ @0)(-2 (\/ 00
O-ou— I-gg/q, ~ love ‘-P L/(u
= st | ]S

!
(tv)  Sketch an energ\ level diagram for thé reaction. (2 mks)

o o
Nigf LL(d'/;)

v .
DH = — 4%[\5),\(7@

5 A
S a0yt G

(111)

(3x-3
| i (@X*l?éf):{ﬁﬂlf,‘zloi
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traction of copper

The flow chart below outlines some of the processes involved during €x
and answer the questions that follow.

from copper pyrite. Study it
Substance C
Gas Z Hot air
. 1" roastin . :
Copper pyrite —> fumace' i Smelting CusS 2" roasting
——>— furnace furnace —.G
Cu,S+ ;S
Solid A '
v
Slag B Cup + Cux0

GasF € Charbpber <
/—é— Substance
D

Blister copper

Write the formula of copper pyrite. (k)
/

Cq E/S- g o= |
2 ; 1 4 3
ions taking place in the 2™ roasting furnace.

(i) ~ Write the equations for the react
2 (ua S0 +3 om)/_}g(iuz o= X AYON @)Wﬁo
—cCuy + SO e -

Cy £
Ider;tti.)f“y Sﬁb)smtce% agty \'g'rQ £Ln> equation for the reaction that t
smelting furnace. - <
C— g/[,ca / {, Oa, (/?kas)
A

FQ/O(L) 7 '\CIOZ(D — /:e/flog(l)

b) The copper obtained in chamber E is impure. Draw a well labelled diagram showing the
(3 mks)

a) (i)

(1i1)

set up you would use to refine copper.
/1_/' é h
Fu e (o pﬁqf

c) Given the mass of copper obtained from the above extraction is 400kg, determine the
percentage purity of the ore if 2000kg of it was fed to the 1% roasting furnace.
(Cu = 63.5, Fe =56, S = 32) (3 mks)

Ca ,%jk -
(834
QOOO __\_?

/ 592098

o

- 57-775;6

[
s C‘J o0, =X oo

o

Aooo X s
63 \) :\ﬁzz/é§g/

\—)
| B2 s
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. T e

d)

(1)

1 mk)
State two uses of copper. (
\/—\

mal(lﬁ (10 y/
&chf{((q wir 2
in water at different

Makin
a) The tablé Below shows the solubility of ammonium phosphate 1

temperatures.
Temperature ('c) Solubility of ammonium phosphate in
g/100g of water
10 63.0
20 69.0
30 75.0
40 82.0
50 89.0
60 97.0

On the grid provided draw the solubility curve of ammonium phosphate. (3 mks)
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NMass af
Quwwc! Sl — MWegror Cauyg

A f— 1€ ¢ 9 jao X 78S
(20 — 9 = e = Q?T)}D

(i) Using the graph, determine the solubility of ammonium phosphate at 35°c (1 mk)

7@-5@/1\}03 o4 etey

b) 120g of a saturated of ammonium phosphate was prepared at 35°c.
(1) What is meant by a saturated solution? (1 mk)
A Soluhon Aot (ontains Maximum  Amount
temflrg i ve

r
~ Solufw f e Fao’hcc«cn) , v
(i)  Calculate the mass of ammorfium phosphate which was used to prepare the

saturated solution. Mags 23 Solubhoy o 125+ w2118 ¢ (2 mks)
8 SaUt -+ water = gehvided Soln.

185 ~ (O3 o~ |78:S
Potassium in fertilizer may be in the form of potassium nitrate.

Describe how a sample of a fertilizer may be tested to find out if it contained
(2 mks)

¢) (i)

nitrate ions, .
‘D&D,y,@ M d%/h)nzf in dihlle) water
§lah'on :
rld &1“7 Pepaced  felOy tO :g“ J‘; e Bk ng
f”\/m“(’b «l?:lj (on(: HZ(O:]L fevrmahor . Confrrmys _ proaer ¢
(i) CalcilTate the mass of nitrogeri present in 50kg bag contained pure 8F N -
ammonium phosphate. (N = 14, P =31, H = 1, O =16) (2mks) %

(NH > PO N Con Yo
¥
& i///tﬁ sl
4 ﬂ e
<D = = Jug.0
6. 1 Students performed an experiment of electrolysis of copper (II) sulphate

using copper
electrodes.

—l—

Electrode B\u u/Electrode A

Copper (I1) sulphate solution

(1 mk)

a) State two observation made during the experiment.

~ Lloctwole @ J&gmmd} 0{,0_0’04&(0’ i~ [Sass

- E’&(ﬁvo& 8
A INCease) $ s
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b) Write the equation for the reaction at 0 (<
- clectrode A Xy § - /‘7 O
Cu by T+ 28

(q@ l'f
Coo — © 14

¢) Unknown current was passed for 40 minutes through copper (1) sulphate solution
and a mass of 4.8g was deposited at the cathode Cu = 64, IF = 96500c.

- electrode B

a) Calculate the quantity of electricity passed. (1 mk)
by —2 X996 0O
YA AXACSPO
Y-¢ i i___j——”" = 14 LF?I <
b) Calculate the current used. 6 ‘f’ (1 mk)

Y 41s = foxpok G

1o X Co = C-03]25 A

and answer the questions that follow.

11 Study the standard electrode potentials below
(E6volts)
3+

Al(aq) + 30—-———-\ Al(s) -]66V

Cuag’ + 26 =——~Cu, +0.34V

Fc(aq)'-" - 2e ;—_——\Fe(s) -0.44V

Zn(nq)z*‘ + 2e ——Zng, -0.76V

a) Which substance is the strongest oxidising agent? Explain. (1 mk)

Cuaf La& \A@MJC TVe  eloctnde
Pb”rmﬁot) Mot 2lotw PV

b) Draw a diagram for an electrochemical cell made usin luminium and iron electrodes.
(2 mks)

Al o

¢) Write the half equations for the reactions in each half cell.

%f//g — A/3f —fée-

27 2
d) Cﬁ;ulmc the c.m.f,(ffthc cell. -QQ> (1 mk)

EQ EE /f('ll\/

— O L,H-//-—————C/.-— Léé) =
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¢) Write the cel rupu.xcnlulum l()/ﬂb .slmvz, ccll (1 mk)

Mo JAI¢ (77) ’f/ Fe o

7 The diagram below shows a set up that can be uscd to obt.uu nitrogen gas in an experiment.
Copper (I1) oxide

'l'ulch
ammonia =] nitrogen
gas f
heat ) oty
°909 4000

ice water

liquid L

(i)  Name liquid L. (1 mk)

INed2 1

(ii) What observations would be made in tube K after heating for sometime? (1 mk)

5’4&( DA dm ed v brown

(iii)  Write a chemical equation for the r(.acuon that took place in tube K. (1 mk)

2 C 1O + 2N —3Cug +3H00 § Na@

(iv) lf400cm of am gas reacte mplctcly with copper (II) oxide. Calculate.

(a) Volume of nitrogen gas produced. (2 mks)
QNH& —) N~ L/roox}([/oo()
00O -
HNopo X2 "'734/0 D yodo X >
boo> — = 00N>’
(b) Mass of copper (II) oxide that reacted Cu = 63.5, 0=16, molar gas volume
atr.tp = 24 litres. (2 mks)

5 CuwOo < O?NH 79t sy 80
——————} 000 =
77045 424 =X ae7s

(v)  Attheend of the expenment the pH of w?LOm the beakerwas found to be about 10
Explain. (2 mks)

E?\@/C! ammoﬂ/'a J/IJ.D]V@(‘// I /fl\k
W eter ﬁmf’j alkaline  Olaptn

10

, i
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