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CHEMISTRY PP2
END TERM ONE EXAMS, 2022

TIME:

ANSWER ALL TIHE QUESTIONS
1. (a) The grid below represents part of the peri
questions that follow. The letters do not represen

od table. Study the information in it and answer the

ts the actual symbols of the clements.

[
G A J _

r B C D E K

L

H M

(1) Sclect an clement that can form an ion with a change of -2. Give a rcason for your answer.
(2mks) )

A - QC(AC,‘L‘) [,)J Sq,noﬂj ] (J_(e(,.frt?ﬂs.

(i) ~ What type of structurc would the oxide of G have? (1mk)

Griaat jonic Strvatvee:

(iii)  How does the reactivity of Hand compare? Give a reaction for your answer. (2mks)
E 15 [0ve YiachVe dhan HH (5 lvss veachVe Yhan £

GHinitd Fhan H £ 15 mort Neetvone ya hY
(b) 1.3g0f B reacts completely when heated 1.2 litres of chlornine g‘ﬁs’ z‘Il s.ip (mol? £as vo umj:ﬁm i

s.t.p is 22.4lires)

(1) Write an cquation for the reaction between B and chlorine (1mk)
g+l > ety [ Mg+ b — Hscl,
() \j) 5 \ﬂ) (3).
P (ii) IDctcr{mi c’lhi: relative atomic m; ?rsw(()l'B. Y ( (2mks)
2l — Imulef 112 %] crahd b 39 =2 0wsI3S h3x !
ae — 7 [ 2w moe of 8y 0osIS? [, J ST —Oﬁ
P22 sea 2 5 mote 7
(c ) Explain hbw you Qostd expect the following to compare = 24273
(2mks)

(i) Atomic radius of F and B.

F lios a\(avjuv aforacc vadivs “aan B 8 hes o sMmaller abomic vadiv$
N Ve F - L lhes More Pr0+un5 Yen [ hus Iqt_jlw(/v Nve(ear CI"’"jL’

0« }Or(.u 4 a Hvac hon .
(i1)  The P++ value of the aqucous solution of the oxide of B and D. (2mks)

B Solvkon has  PH above 7 WNhile D Sojubien has
PH- Lellod T -
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— Study the information below and answer the questions (the letters do not represent the actual symbols
of the clements,

elements Electronic configuration IE (kj/mal)
| 2.1 519
281 194
L 2881 418
i) \What is lonizations? (" Imk)
’l'*- ‘.b L Mm.muM en@*jj VUﬁd{‘fed _l_D vemoVe \/—AU Oc/f(ffr’)05{'
A

OFi

Qleec.tvns Od- an 150lated Jaseovs atvm:-

(1) Explain why element L has the lowest lonizations cnergy. (1mks)

L - l’\as %(z 'afdc_g" Q'h?ff\lé ‘(GC(H/S

(i) Write an equation for the reaction between K and water. (1mk)

2K+ 2, O —> aKoH + H,
D) (1) A4 I

(iv) Using dots(.) and cross (x) show the bonding inthe co

d veen J and Chlorine (1mk)
‘f' _—
&) (@)

. The flow chart beloéshows the stages involved in achure of 41 afid by constant process.
Study it and answer that questions that follow.

Ailr
Solid P SO; SO+0;
—————#% Chamber Purifier and » Heat <
drier exchanger

Waler 1 Q Gup R

Diluter VI Absorption Catalytic

Tower chamber
(a) A pant from sulphur, identify other substance that can be usced as a Solid P. (Imk)

Za [,J(encj(,#n_g/Ga(enq /,0{_«,5/ Coppev Pyvites /Cu ﬁ;ﬁl

(b) What is the function of the punfier? (1mk)
o vemoVe [mp.,,u'haspaz:\zlcﬁ;d\ meY Poison Fhe Catalqst
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(c) Give two functions of the heat exchanger. (1mk)

—T10 vaise the fempoaturc g the veachny jdﬂg!(j()l —f-(j‘)
— 7o lower He fempevatore 0y S0,

(d) State the optimum conditions for the reaction to l.nkc | c m c cm.nl)nc chamber.  (Imk)
= Catalyst Vanadvm (V) vxid u Pressvre 2-3 gim.
— Jumpevafvce s C

(c) Name
(1) Gas R. (Imk)
Sulphor () Oxde
(ii) Substance Q. (Imk)

Conc - Sulphuvic (vi) acd

(f)Write equations for the reaction taking place at the-

(1) Catalytic chamber. (1mk)
250, + G —>asy
<9) rj) '3)
(11) Absarption tower. (1mk)
N80, +54 —> H,5,0,
o ) kl)
(g) Explain why Gas R cannot be dissolved in water to form sulphuric (V1) acid. (Imk)

QLuchUn 15 hy L‘j ex othertic Ny ‘the acdd d‘vv(“)cJ
bo.lb ﬁfM a St Q/fhc dYOPlL‘{S Dj SU/PA(/”C 0"4
In G:Y

(h) Exhaust gases this process are passed through Chimneys lined with calcium hydroxide to avoid

pollution.
(i) Name this process. (1mk)
Scvudbbin 9
(ii) Write the equation for the reaction taking place. (1mk)
)
Page 3 of 8
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(i) State the observation made when concentrated Sulphuric (V1) acid is poured into a beaker

containing sugar crystals. Name the property of conc sulphuric acid. (1mk)
, n
—Blacw Solid 15 furmecl, /éc/\ja/r tveng frvf’f Lvown o
Black .

— @GLJ dra (‘aﬂ\j Rgent
@‘. (2) What is an unsaturated hydrocarbon compound (Imk)

A Ca 6,.),15 Wit hlﬁh Cevhbon L1jc;!f0jt’n Véh’O ond é(/rn
Ye 'd ‘

Wi, \j(((o“) \5001‘:’ :(ULML"

(b) The scheme below shows a series of reactions starting with propanol. Study it and answer the
questions that follow.

Solution A + Hydrogen gas

Potassium metal

Stepl

HyCH ;COON
Propanol H+ KMnOa | CHiCHiCoOH »| CHiCH; a
V) Brtanol
sered Sikilon Step 3
HC : Cond H,SO4,
COMPOUNDE e CH;=CHCH, feat CHiCH 4
h
Product C + H;0 I mole of Cl:
Compound D + HO
( CGompound-B
€eH3
w:&
TCH-CH
N n
N
(1) Name the type of reaction in step | and 11 (2mks)

Sdep I =) O,Z_,Jah'amazcdola

Step It = Deb ydvahon
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(ii) Write the equation for the reaction that takes place in Step [11 (1mks)
CthH‘}COO/‘/ﬁ + NQOH — CH_?C'”:{ —t NQ‘Q_CO__—;.
(i1i)  Name the substance labelled A, C, D and E. (2mks)
A= Potassivm  propano elv D- Ch(oroe thany Clordprot
o - Chlovdpro
- Butyl ProPanoaty S — ChlovoProfune 07 9
(iv) Dr%v the stmclur.u formula of product C Pr '% (1mk)

i p O H
p-d- C-E_o- &L Ly
H o,+ 'H- ()

H
(v) Name the process in step (IV)

£ ey |J;Cé tHon.

(vi)  Namec compound B and state the type of reaction involved in its formation.  (2mks)

— Polypro pene =

= Potgmeriga ("’00

(vii)  If the relative molecular mass of B is 35,700 determine the value of n. (2mks)
H=C=CH —yp | 36399 _
! | Al _ 26 o
R CH, —)
Acidified potassium Manganate (VII) solution oxidises Iron (ii) to Iron (I1IT) as shown in the Ionic

equation below. If 0.2M KMnou solution is needed to react with 25em? of 0.1M Iron (I1) ammonium

Sulphate, Calculate the volume of KMnod solution required, (3mks)
MnO* (2q) +5Fc"u‘, + 8H' (ag)y——————> Mn?* (ay + 4H.0 (n +5FCJ’{3;U
Ma e 04 \ron Carﬂpavfki-: 25% o/ 02 Moles 5 In luuc;cﬁ\?
[90 0
= 0-0VU25 mi(es- U 0@RE moles = 7
0 vu)s x (vl = N.5cA
-2 —_—

(b) 12g of a mixture of sodium Sulphate and Sodium Carbonate w
flask and topped up t 100cm’. 25¢m? if this solution required 12.5
for complete reaction.

(i) Write down the chemical cquation for the reaction that occurred betw
Sulphuric (V1) acid

erc mixed with distilled water in a
cm’ of 0.2M Sulphuric (VI ) acid

cen the mixture and

. (Imk)
0y, NeaCd, —> Neyso, +Co o
) ) \4{/ A 5) aUR

(i1) Calculate the number of moles of H2SO« which reacted with the mixture, (2mks)

mwu = Mulﬁul—_) P VO[VMQ(““])

/DUO PageSof 8

125 1248 % 0.2¢ 25~
w0

O:0021a8 mules

/)
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(1)  Determine the number of moles of the substances in the miature that reacted with H;SO4

. . (2mks)
Mote vehoe s []]
= 0003125 Moles:
(iv)  Deternmine the molanty of the substance in C above. (2mks)

MO((;,V:"‘C] = N(. miles X (099
N ylyme 10 (CM])
0-003128 x[0Y9 | — U-/as‘M_

A
(v) What was the mass of Sodium Carbonate in the mixture? (2mks)

Mease = moates x Prss RFM -
. g- gu31?s K [o6

()

= 0339.
(vi)  What was the percentage of Sodium Sulphate in Mixture. (2mks)
(fﬁj— (}.BSJ:: 'lr-(;v?-d-

(o - v.-i
1675 xiooy = 97 25 1,
x4 g - ma
( < 2 (a) What is meant by molar heat of ncutralization (1mk)
“Th 1 He lmlt enev 9y velmsed When One male Od"
Water 15 fovmed  from ¢ veaction Lytween an acid

Gnd  an alkgl,

(b) State Hess's law., (2mks)

“The €nevg4 CLT‘t'?,ju—" (Nl ConvLHHﬂj Viacfants v Pmddét
15 Ythe fame  vehacdless 04 Hhe vovte by wWhich Yhe
Chemicql Um»,njgj Oltvrs .

(c)Given the following molar heat of combustion of graphite, hydrogen and anthracenc as

A\ HOC (graphite) = -394 kj/mol
A H*C(N2) =-286Kj/mol

A H°C(C14H10) = -7114 kj/mol

Page 6 of 8
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1) Wnite down the equation for formation of anthracenc (Imks)

e, + SH, , — Crptho sy

<9)
ii)  Draw an energy cycle diagram that links heat of formation of anthracene with heat of combustion
of hydrogen, graphite and anthracene (3mks)
e + Sl

S 3 A

wC O + g O
D) ')

iif)  Calculate the standard heat of formation of anthracene. (2mks)

AHCC +‘AH¢H?_ ——AHC C’lu”lu = AHJC C’*H’U‘ —E

"*(‘37@ + 5‘6226) —(— 71/ﬂ i (—67"‘6*7”9

] = 7163 Ky mol
— 6516 + =30 = X+ -1t gmal
(d) When excess Iron fillings were added to 25.0cm” of 0.4M Copper (ii) Sulphate solution,
temperature rose by 15.0°C. Other than nse in lemperature,
a) State and explain any other observation made. 1o n( 2mks) P '/"u

= Pod Lyvgwn soldd dg(’us\'u, Copfur b’ ox.(dise
Cofper Metal

"'CO(UU« le\ﬁ"}u
L\ "1 (4 h’é C\/
e>* jens
b) Determine the molar heat change (C=4.2 J.gK- density of \L(u-lron- lg/em’. (3mks)

st = MenT uol-—?rs‘/{
'{DSXH)@\(/§2 —) X }:‘F——“S’
75J :—/5?-501

j‘Y\)M L(J( +v l"]"\f quqﬂ LCLkUS'L‘
tonsg G vemoved and veflaced Wit

- el

¢) Draw an cncrLy/lc\ ¢l diagram to represent the above feaction. (2mks)

=g 2 K

RiwaFon VR4 ->
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2 gonsidcr the following reaction at equilibrium
\ Pcl3(g)+ Cl2(g)

b) Complete the table to show the cffect of different factors on the position of cquilibrium.

a) Pclsp

factor Effcct on Equilipn'um position
i)  Decrease in pressure —€quilmbvium Shifl Ho Ve vight (Imks)
o) d Roward Prachon favoverd .

ii)  Removing Chlorine —EGuilibeivm Shi{l 1o J6¢ vighf(imks)
- Fowa. d rHa(_HOO Fa vpvuvied .
iii)  Adding helum to the ~ (1mks)

mixture -No (’-J(."(f("t‘ - l‘H*:l'.l/""‘ 5 /'7({"/;'

(b) Ammonia can be converted to nitrogen (ii) Oxide as shown in the equation below.

4NHz + 5029 = 4NO¢g + 6H20 ()
~

i) Explain how on increase in temperature would affect the yield of Nitrogen (II) Oxide. (2mks)
he  veachon (s exotberticc hepce  Inevease 10 fempeatvr,
Wovid  lower e Yrerd 0L Nitwogen (1) oxide-

y : Bollses :
ii)  Onthe cnergy level diagram e, sketch the encrgy level diagram that would be obtained if the
reaction is carried out in the prc a platinum catalyst (2mks)

LRl . 'on-
4NHsp + SOx, Catalqsecd veaanh

‘”\'O(g) + GHJOL‘)

Energy

Reaction path

¢) The reaction below is in equilibrium

Briag + H:0 ==0OBr +Br +2H*
~

Page8of9
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() State and explain the effect on the equilibrium w hen the dilute hydrochlone acid i added. (2mks) i
=N Ins Gre Intvolaed Wik veeot Witte Colovel3s bn-periece

Cr\(‘ ’\L Pd‘j\‘\’f"‘/r(-_’ luns v furm ‘j(/(t‘;d' Uv arqe

bv gmire L‘[u.(.Ar,um Slnj.“ ‘/wum y./]l,/ =
—_ 84( wdurd  viachon fﬂ \/0.//(;(!

(11) What is the effect of increasing hydrogen and Chlonne? Explan

l':ln 4C|2||) - :I'ICl‘l'

) q v (,‘*\( v o
- Ny ﬂHL‘C«(-’ on Yy (le(J 0,}- ’njclrt}j\” 0
7 ¢ . vl yraclants C7va
— The pumber U&_ moleavles J—
Nnumber  QF Mulcavics 4 P\vcid(.f:s

Page90f9
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