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Answer all questions in this section
. 1ac of a radioactive atom on emission of the foy),,
I(a) State what happens to the nuclear partic lesofar wdioac o,
i d non [m‘ ( 2 mark)
i) Alpha particle ¢ 55H1 Prﬁ' Q2 ol . "‘3,’\
, ba 2o sl [ Magl nuanbe . rocuitea. 4
l C£ J A P T s e r 2 et B e o Lt By | - w. s
..... [t . Mibmm ’ ' g 4/‘/r ( Y2 mark)
.e " . = r ] 72
i1) Beta particle , prg:tom intrlaae B’V one u htt) KQM‘ erdLH

wnehanged f pape "0 PO AND uv\cx.\a?a!w
ww T

-------
.......................
.................................

......... a.;& TR s pra
i) ¥ —rays " L UNCrlR po2 b? ( 2 mark)

Mo aﬁc%emhtxclﬁ%zﬂﬂkh(m ..... ey MR .

b) A compound P was found to contain an element Q which emits o - particles and has a half
life of 5720 years. Calculate the percentage of Q that will have decayed after 22880 years.

+k —;(C“BQEA) 19}\:%\/( '
H 271 ¢
o mn g P ) K

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

3 marks)
A R 4.1 1< S
2-303 tbﬂ(‘?@_)a: 0000 21 X2 06129. = 1598 /

........................................................... UDBgnd ..., ege—— ¥ .k
O Yo\ i
e - : : fo*‘fx R
A Correct allty mdtve “— AL G4 uarind 9o
2. Solid M dissolved in water to give a pale pink solution. Addition of excess sodium hydroxi:{e

produced a dirty white precipitate that rapidly turned brown on standing. When nitric acid.was

d
S
added to the solution of M followed by sodium bismuthate solution, the solution changed from

pink to purple ;
l/ ( %A mark) I

a) Identify the catiorf in M.

MWLPC‘Q""JM“H ................................... WSS
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Wwrite equation for the reaction

4 When ammonia s 3
' y nia solution was addeq o the pink sol
> pink solution

Ml’\z' (g\{{) -+ ")\E)n

(1% marks)

"""""""""""""""""""" th)\l\Mh(Oﬂ ﬂf}l/(/{/”/
) 1_‘Ld' (8] a o .
”,\1 CL ading 1o the formation of the brown solid. (1% marks)
An( B ) S - ! : o\ :
A L)+ kO s MnOMOS, vt
q :’:.. .:'-(J ....... ;., ........ '.h!;.../g“ ......... ::).‘ ................................
iii)  Leading to the formation of the purple solution. (1 V2 marks) ‘/\/‘/
’\, 'Zéf’ b o - T
AMn'Tog) + 5 BiOag  thlog) ——— 2Mn0up +5 Bap+ THDG 1)

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

$ 3. Complete the following reactions and in each case write a mechanism.

e

Conc.HySOy4
a) + Conc. HNO; (3marks)
60°C

......................
.................................................
...........................
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' b
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; NaOH (aq) i

b) CH; CH; C (CHs),

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

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

4. Draw the structures and(name the sha % adopted by the following species:

(4marks)

Species Shape Structure

|

2| dictorted todtedral / z

i
’ Trrequlo Tolrakaolol — 2
f_g@@fﬁw '/\/ ?/S\?F

NO;

' | Trgemal plavnar j’

, are:

% ohaldhat B
AN

[
|

T A A
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| J =
.20 c¢m ol a gaseous hydrocar :
. \ dloc.ubon Z With /

voen and coole g S
oxygen and coo ed to room R % = |
| 1 tempemmrc‘ sy % 2n -2 Were exploded with 100em?® of §
concentrated potassiu C 1 . ed
e A g L | gas mixture was bubbled through q:%

\ » the final volume was found to be 20cm® i

a) Calculate the valye ofna

N and hcnce deduce |

the molecular formula of Z. (2 2 marks
L/nl‘l%*'l—%h‘*-zr_;z L.Qh(o*%_zno\.éﬁ:‘ mm\Eu . (2 %2 marks)
O it el 2.y, | € H, (Nt 2-2)0 5 n 0+ A2
QD("\‘* 1V\**2> i SXERY Ry ..‘F_,)QL' ...... - % 3 Hao
.......... T I I~ 2o
L R
l’t“' B T L"tw .................. l ............... L{. dé"’
e | Ntan-a — o
bv\ o \% ............................. ‘1_, .....................................
......... H...................... teeesvsennse L"‘\'*. l‘,l-& o [6
B S Y T S e 7
b}\erte‘%leét‘ﬁJctures of t\h)e}ossible Isomers of Z. \/( ~ (01 marks)
..... CHpez=cul = o=con, YT e

ii) One of the Isomers react with a solution of copper (i) chloride in aqueous ammonia to give a red

precipitate. Identify this isomer and write equation for the reaction leading to formation of the red
b5 CHyCc=CH WY
precipitate. — == __j_;g__;ﬁl_"{_’s; == == (1 % mans)
 Tage=cy S L] G C2Clu + Nl v i

1 B - —

6. Name a reagent, which when separately reacted with each member of the following pairs gives

b

similar observation. In each case state what would be observed if the reagents you have named |

reacted with the compounds.
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o Lid

CHp G¥lscert ity —= et 0))
b) @—NH2 and @-ﬂ”

Reagent /

(02marks)

Observation

¢) CH;COCH; and CH,CH,CHO

Reagent Ci Mj
x \
a i mM J#Mné (w/umg/
r'vial nName — C —": vbj I/AL ®1
Observation \ ‘/

s\ 7. Write equation for the reaction of aqueous sodium hydroxide with.

a) aluminum oxide

e ~ A
e mz@ﬁ TZ%L@ —_— 2M %@%)— + Q/Jrilarks)

b) Zinc oxide

zn0s +200® 410y [Z (0t [, vx

o) Zubsy 1+ 2BEy —> Zu Cogytty0h L 23

¢) Phosphorus ~ ~—

't
N
-+

(1%2 marks) , p ‘/ ”
" Pro ribiop e384 PH9 +30POZ S

..".....';..;V.‘\:.O..P'M. W 7777"_‘__. A _.‘-.Jli_{”
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i

. standard electrode potentials of two hair
1 S alf cells are
shown below:

By Rl ikl NS

Edte & e 4+ QS vy Kot =

. F v

Cx o+ —_‘\\} C\* +0‘(—)~\J Q“ (f-\lL"rLL% E°/
Cu’ gl e & By
L — 2 Cu+e 0.15R =
Cu(s) e +

> Cug +e 052L 0

a) Write the ce ation fi e
‘ ¢ cell notation for the cell for the cell formed by combining the two half cells.

(01 mark)

b) Write equation for the:

1) reaction at the positive electrode

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

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

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

e Culegt Gy, ———> Cug Cutkeq)
c¢) Calculate the e.rﬁf of the cell, and state whether the reaction is feasible or not. (1% marks)

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

..................................................................
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9.Stnr-tntu&ilvc&unednd-n«mtir&emuﬁl-vdd:ttﬂsxwhm
O *
-~ ¥ L'\
a)m\ismiun&a*nmnwmui&dp\m&df:—tm.
"\
'(:: h ln.)i-ts)
m‘t‘ Ll fnne R L= ./P’

............. RA3sQeat fHley — _2&{-‘@1}.8.%&"

- \‘~~---»-!-“Y. ~
I T L T T S AR A SRS S vt e e SR S S
- L A ol Qo™ -y ‘ iy
~ . = Sh
. \K
g

— T g >~ = 2 -~
¥ USSR ITTeoRionde = mavad with = saneraead sobetion of sodiees bvdsneen
A S

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

A H \ 1“
p p
é—u,u(u '—j& Corthanrlrar gak. ,_,"‘/ . |

-
-l e -

¢) Phenyviethyne is reacted with ammoniacal € e o :
- - = R} TR W YT D = £
] nRacy. Silver mwa golenion. (01% marks)

AR »‘é:E c‘L,&L ta oy -

AL
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L Cr.

ght about.

(3 Y2 marks)

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

¢)HC = CH to CH:CH = CHCHO, heat= diadke)
Fh 0| Cone. Hy SOy 0 Celd N:tﬂ#M
Ol S CHe  CAHUl———==g =
R ™ TV T Yo e
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11. (a) State Raoult’s [M (0Tmark)

T fonke

AL{' ,‘k'(f ,1,\‘L (,'?vl‘{g.j” c.l M,.YJ""”Y }’; {3&:"4'1‘1)\.1 {‘{_wt’;
o non-volafolle so(. 8

,‘ O n ! o L Tl
b) ThE A a;%uur prcs‘surcs of propan -1- ol and butan-1- ol are 1460mmHg and 570 mmHg

respectively at 24°C.,

Calculate:

i) the vapour pressure of a mixture of 50g of propan -1- ol and 36g of butan -1- ol. (3 % marks)

moﬁvwnz&.g%cm‘:gﬁ ..... ZOQSA‘)?&MPPQSSU%( ....... - “:me-r
~Teatad molea =004 11319
febal few;.%wm;gg%j

ii) the composition of the vapour above the mixture.

, 18l =/2-0of
R AL ST LI gy
{%\u’lfﬁQ(mxm)

1\ 3207
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. mixture of hydrochloric acid and
water deviatio
n from Raoult’s law I'h
aw. The temperature -

Omposition diagram for this mixture ; 1S shown below.

100
9
¢

3 [}
=
e
0
Q

E \

- .

= >y “ 0
0%HCl gcthomposmon 100%HCI
1007;#10 Ocﬁ &LO
("2 mark)

i) Identify the type of deviation exhibited.

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

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

....... Wm{m .mm%fwlmzxtwc Y vfﬁim g
KRWWQQ ..l.t.f.’l. |

................ U?/ r’(‘uﬂ’ JH)JA all» Cew«m% oy

.................................................
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o - -ogen and oxygen only ,
e 0.0291g of an organic compound, J containing carbon, hydrog
hen 0.0Z91g o6 ¢ 7 ) |
‘ y - were formed. Calculate t}
; T 239¢ of water were formed.
)S.\‘lﬂ of k.‘”lol] Ll“‘\ldl J”d U.(L.‘ );_‘ ¢ 1

burnt in excess oxygen, 0.(

(03marks)
empirical formula of J \\ C O
. y ‘ ( .
Carbow; 12 ool =c0is89C |7 Coi He P
L o o0i5y  oroozk 2TER o
Hulmgtm 2 ¢ p-02F = O oy 12T Y
glrogin ¢ 0028 = O T o AN
OxyR ‘,\_:....Qf??3.'.?(9.‘.0.[.’@.T(’\.ft‘).(.).z..g_)_* ....... C:100IZ2..... 00025 6 9a0dAt
\ = O 010(’3 e 6 000665 0 'DODARS o BO08AT
R I e ,'l‘[{g ........... 3'q ....... ‘ L/\/O:
~ 2 t- f

) 0.14g of J when vaporized at 20°C and 740 mmHg occupied 39:5cm’. Determine:

i S ‘ 2 -‘l~ <
1) the molecular mass of § "‘g_GW\PVT'ﬂ ”)/f [ T §02111;}1‘k5)
Mr': MT : / /
............. T s e

¢) When a saturated solution of sodium carbonate was added to J, effervescence of a colourless gas

occurred.

1) Write the structural formula of J. © mark)

ii) Write equation(s) to show how J can be converted to 1-+in0propane.

..Q.G..ﬁ.-....T..L.{c?:\j..w,,.ﬁ,wg..fi‘,&f...g}.f CHQCHQ—NH

y 4

o
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Differentiate betw
) €en order .
| and molecularity

-

of a reaction, (02marks)

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

| l ‘L) w Cl‘\ é’é};{g:s'“.(.’(;.'L.bjl;.byé;...‘-iu.‘:;’i
b) The data in the table below was obtained for the reactions.

2B —» Products
Time (minutes) 4.0 8.0 14.0 20.0 28.0 40.0
LOgm[B] 0.602 0.903 1.146 1.301 1.447 1.602
(
st R Page 13 J?%
019
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P

2, 7,
Ty,
Yy

+——+ —

(3 marks)

A
61 lionuie
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1

3 o = 1
s
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i > 1 rd
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= s eaas eass seass asss sonss assnsaons oaaEtasas aass sansstann: i-iﬁlf;/-xl‘:t!l# >
o0 SESAE ISESSE INSEN SENES SEEEE SEDEE EEEESE 550NN SN - w ITT X 1 -
~ s 4~ Sty ETENESETE EEREE BEIEE A A A e e n e EEEASEIEEEE sEARE 1 117 3 .
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. i I XS I &
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= m + —— Y i 1 - =
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Determine the:

%) original concentration of B

....... ’ -o;}'?.[‘l%j = 0GR {5 (2 mark)
B T Sl Mo i | LT T
| ii) order of reactipp.
”i: (0Imark)
......... \(Ste*"{e’f" —€a Ao n )
....... C?\\.n}.r.\.y.....&.e.ce%&a...?&%.ﬁ.f?ep...(.Eg.lj.—%% . amst M e

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

.......
----------
.........................
..........................................................

. R RN R R R R I A S N L L R R R

.......... Cﬁ\c“e’(ﬂ‘#\{;\;-e K:OXOQ"{GﬁMs:\'%Qn 20 2
...... g\.b.?é.....:.....i.'.q.gﬂ._.'..O.,q.--:t./(.........j-’-(p;;'v;:g'"fi;;-;"f'—;,'.',:i'ei"i'""':"'Z;'l"élfmﬂf’

iv) the half life for the reaction. . ' (01mark)

O 06HY

14. Trilead tetraocxide (red lead oxide), Pb;O, can be prepared when lead (II} oxide is heated with

excess oxygern.

a) Write equation for the reaction leading to the formation of Pb;0O,. (1%2mark)

b) Write equation for the reaction of Pb;0, with;

i) Hot concefitrated sodium hydroxide solution. (1 ‘/z/ marks)

PhOi o + 6DHey ———> 2 PhOsTp+ PHOGR LA |
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ii) Hot concentrated hydrochloric acid.

(12 marks)

Fb0p s + BH Clag) ———> 3PECLL) + (L2914 4 R.0us v

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

¢) Lead (II) oxide is almost insoluble in dilute hydrochloric acid, but readily dissolves in

concentrated hydrochloric acid. Explain this observation, (4 2 marks)
Ln e B‘MW@D mj} ooy path dibite Jycnocllpes,
- . VLOW /{2@96 ) ' Edlordy Lfﬁud}\ v Soar o .

) Pbl@-fllcti%ﬂ%ctl(c)'/ ..........

e Cu\/‘gm?ﬁ , Vu(t/./cz"m&/xow il

bely gy *f'lCU\-a@-—v—wt %(’jj{;z@%(/ ................ ‘i

15. Write equations for the reactions that take place when the following compounds react. In each

case write a mechanism.

a) Ethanal and hydroxylamine in acidic medium & e

(4 marks)

CHz CHO _NHOR| > CHa CR=NOH . 41,0
............................ M H

) v

SHa S M bt X Ol y
HLN(@H %z-éj\’—g{& L/‘/
............................................................................................ R
‘/4: bt ‘ ik ?
......................... ROk AR

b) 2 —bromo-2-meghylbutane and hot itassium hydroxide in alcohol. \/ (2 %2 marks)
%‘X o, KOH [OcudH CH, CH=CCTHy’ 4%0*
1 3 noouh- i

..... % SRR e e S Nt
,C’Hgl/\/ l/H( 3%M3>1

, +Br" "
--------------- l ﬁlsni\,)(rém"@ﬁ;@«m
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.......
......
....
.......

¢) propan -1- ol and concentrated syl ;
Phuric acid a¢ 0°C

CHZC’H/L:J' IZE | C- Hy ¢ Ocp l/
.............................. (2 % marks)
C/ t "‘l L "X vans v e

H:S lu-f)\:aH \%: H 0 CW ------------ CH&CHLC‘HIOS%H ot H?.,O 1

T 0 A
.....
..........
......
e

f

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

iy - .t -
P A L—LQgcg) + l@l-ff"f“? + ZHQ)DQ 5 2AL C@ﬁ)q/(@i) . ACCA(,CE) H)r:

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

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

v k ~
ALO +abHen 5 ALY OV 3
o ALBH) .09 , At(oM, + Bt

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

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

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

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

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

--------------------------
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¢) The aluminium oxide obtained in (b) is mixed with molte

carbon electrodes to obtain molten aluminium.

State:

n cryolite and electrolyseq b,

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

d.i) explain one¢ use of aluminum CW &J fﬁfe@ for M)(Olmark)ﬁ : ol

Fov clectte

Bd‘lege Mc»’hau: AL Ay correet uae witks »Q%Ded{\/e WO\Q

17(a) 25cm’of 0.5M hydrochloric acid was added to 225cm? of water,

Calculate the pH of the resultant solution.

12eeem3 of HOL Condttine Ou5 Malyc

(2 %2 marks)

© UMTA Joint Mocks 2019
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n
0,
iy
S¢

¢

= :;"i»‘ rl‘ubb

of a [ '
Mmonium chloride that sho

. e : Should be gdde
. 25°C to give a solution whoge o1 &5 added to

ol J,mnonia =18x ]O‘ mol dm-  Kw= 1.0 X 10.[4 2

O = e (i | G o) ~ 305075

.........

| hoxip~tex [salt] _ 3-16”0;(
{}k\+ Bﬂj: 2w \/ .............................

rw '1"2’7‘/1D'—“(—'X'0'+ .................
I att] = 36018 K120
MR e T e SRR B A
= ¥bllmed X = 0/569M: v
B ] ........... E&u’t-] ............................... MMNH*CL :53'49 "
ﬁf’f‘- = Esand (X /)MNWC(...T.EK.%&QQ/
124, Tloge ] ACC Quy Cortdl woorking= 20:399
d) A few drops of sodium hydroxide were added to the solution in (b)-

. (%2 marks)
g Chave -
1 rowncived covstaat] T g0 deleal Soniflantly Chef
.................................. .
ii) Give a reason for your answer in (1)

i ib—

4T A Taint MOCkS 2019

i ~S
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= ‘I .
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THE PERIODIC TABLE

VI | =l e
Dopoon
1.0 4.0
H He
1 2
10.8 (12.0 {14.0 {16.0 [19.0 |20.2
B C| N O| F Ne
5 6 7 8 9 10
27.0 |28.1 [31.0 (32.1 (35.4 |40.0
Al | Si P S Cl| Ar
13 |14 |15 {16 |17 |18
391 ’401 450 47.9 |50.9 |52.0 |54.9 (55.8 |58.9 (58.7 163.5 |65.7 69.7 (72.6 (74.9 [79.0 (79.9 [83.8.
K| Ca| Sc| Ti V| Cr| Mn| Fe| Co| Ni| Cu| Zn| Ga Ge| As| Se| Br| Kr
19 (20 |21 |22 |23 724 25 126 |27 [28 (29 (30 |31 |32 [33 |34 35 |36
/; 5 (87.6 [88.9-91.2 [92.9 [95.9 98.9 [101 (103 |106 [108 1'12 115 119 122 (128 |127 (131
Rb/ Sr| Y Zr Nbj Mo| Tc | Ru| Rh| Pd| Ag| Cd| In| Sn| Sb| Te| I Xe
E7 38 (39 41 142 |43 |44 |45 |46 |47 [48 [49 |50 |51 |52 153 |54
133 ]137 139 178 181 (184 (186 (190 [192 [195 [197 201 1204 (207 |209 (209 (210 [222
Ba| La Ta| W| Re| Os| Ir| Pt| Au Hg| TI| Pb| Ri| Po| At| Rn
56 |57 /2 73 /74 |75 (76 [77 |78 |79 |80 |81 |82 83 {84 |85 |86
1 J
226 227
Ra Ac
87
139 (140 (141 [144 (147 (150 |152 (157 (159 162 |165 |167 {169 173 175
La| Ce| Pr| Nd| Pm| Sm| Eu| Gd| Tb Dy| Ho| Er{ Tm| Yb| Lu
57 |58 |59 |60 [61 |62 |63 (64 |65 66 (67 (68 |69 |70 |71
227 1232 (231 (238 (237 |244 (243 247 247 251 (254 (257 256 (254 (260
Ac| Th| Paj U| Np| Pu| Am| Cm| Bk Cf| Es| Fm| Md| No| Lw
89 |90 |91 [92 |93 |94 |95 (96 |97 |9s 99 [100 (101 (102 [103
END
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