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P525/1
Chemistry
Paper 1

2 % hours

MOST RESOURCEFUL MOCK EXAMINATIONS 2019

UGANDA ADVANCED CERTIFICATE OF EDUCATION
CHEMISTRY
PAPER 1
TIME: 2 HOURS 45 MINUTES

Instructions to candidates;

o Answer all questions in Section A and six questions in Section B

o All questions must be answered in the spaces provided

o The periodic table, with relative atomic masses is attached at the end of the paper.

o Molar gas constant, R=8.314Jk 'mol!

o Molar volume of a gas at stp is 22.4litres
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SECTION A: (46 MARKS)

. (a) Bond energies for some bonds are given below:

Bond Bond energy (KJmol~ ")

C=C +813 i
C-C +346 l'
C-H +413 T
T +436 _
Calculate the enthalpy of hydrogenation of ethyne. (3 marks)
ANz 2®cd Ezm__q‘p_f__gg&o«\: = & Yord ervereny dp- ‘?‘cdod—.-.

H
___________ ICE Cu F Sy == _a_:§:_¢:9___
M-

. oy QAS N 2B Ay

(b) State whether hydrogenation of ethyne is feasible or not. Give a reason for your answer.
(1 2 marks)

N I N cu?gc\ ________________
i%dﬁ&&::;:\%&ﬁ;o\@c:eiMA Voo ic’j\%& v se, );j
________ ECawe ___Cn b.--.cq.‘;) 3 x oA N Ne  YEUSC, )
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-

State what is observed and write equation of reaction in each case when the following

compounds are mixed. _ ' . (6 /2 marks)
(a) Methanoic acid and ammoniacal silver nitrate solution heated.
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Equation & / <
2HCOO0H * ke Cril)s CH— 2C0uep . 229001 Y3 cog t 20Oy
or K COOR + QAq (MK )2y, +20 - + YN HS Cogt 2 WO

AMRL e WS a ) e ey =T) -.’---.C.C)sz)--_ %_Cﬂ YN Hs oo+ 2 MG
(b) Benzoic acid and aqueous Sodium bicarbonate solution.
Observatipn
ﬁoki:?&*%aga\w\ea—\i ol S
Equation é:/

Loyt + NaH SO —=

mmme———

{O ) ®oM + COacg) + HaO -

v

(c) Propanone and Brady’s solution

Observation
_h___'_‘j_c-\@_u_b = WP\M*’Y
Aeeph oarge proopibedc RS
- <y
Equation
ol X X
CHLCOCHs T QLH@-NHH” 2y OO >-HHNz ¢ (CHah +H.O
NQa

3. Calculate the pH of solution formed by mixing 8
of 0.1M potassium hydroxide.

De Y, doc mac) HaO-
e

Ocm?® of 0.1M hydrochloric acid with 120cm?®

| kOHmay—— kT, +_6ﬂ oy

Momber o orcles oy HOL = SOXO!)
D Molar o (O1) = O 0a M
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. (a) State three reasons for the difference in properties between fluorine and other group (VII)

elements (3 marks)
s Flootre b M mod eleckurenadive yolmen odue
= Flootre  oadeode. Yo P Toleen  Yord dunccloddn ens
2 Pooae Mecdks doedbadeN S (.
= FNooire  _odom Y o ool _odemic odiy, i

(b) Write equation for the reaction that takes place between the following compounds.
(i) Silicon (IV) oxide and hydrofluoric acid (1 %2 marks)

B Tt A Y S LR S5, P e sing j ................. -X ...............

T s S e » =
(i1) Fluorine and water. (1% marks)O
QF::.-c;j) T 3N O O ) MR o m () ‘{\’ __________
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rd @ e 9
el S, anBlil,

Ow CHJ C“_}




5

6. (a) (i) Explain what is meant by the order of a chemical reaction. (1 mark)

----------- e - - - - -

deren e A reeslachy_ace ot Vo e @apedmendalls dsz}cvm{fj rode
(ll)% oot ﬂ-_-q"e‘"\ﬂwf\‘o.\ o e ﬂbl’ﬂf\v J
11

ame two methods used to determine or eré?f reactions. (1 mark)
m Tmapes m.o___g\c--.t‘_nfs:':j.'.‘!t W M o il
o '\tg.%)\\\cu.l et hod X _,_____G’_;_"__,
- CQ-I‘QU\O:;*ON X Am doo: =5F -
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(b)The results obtained for the Kinetics of the decomposition of nitrogen (V) oxide are given
in the table below.

[N20s)/ moldm ~* Initial rate/moldm™>S™")
1.6x 1073 0.12
24x10°° 0.18
32x107° X
Calculate the: (4 marks)
1 Order of reaction .
o e Qo e wmends 1 _opd 2.
o)

~— .*x\é“z} = (0"\ 3\ \X
\ e X5 EXEY)
I - : COL)

n < j_ Ve brdar L A
i qcce_P-‘r cf-\gy\— odar:

(i)  Value of X.
o T\ -ezagedmenL: A od 2

]
“—)Ka-:. xS = I .

- ) . X
cox 1S / O 13-

o X 2 'éll'i'x _@

X =
% e O'A%m a!o'm“:;&-‘ Deng ‘{l_ﬁ-ef g onib.
S

7. (a) Wrnite electronic configuration of;
(1) Nitrogen

A L_r,“a\q“a.ﬁ_"" X @

i o 8 8 i 5
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(b) Explain why nitrogen only forms (NCl3) whereas phosphorus forms the chlorides PCIs

andPCls. (1 %2 marks
Nﬁfgﬁnﬂqﬂ"b4®£ma\\\ou°tc~ﬂu&c¢m ehlon o

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

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

~nomber o eledrom drem Jdoron - Comennl q---ﬁmph@gm.?évn b
Al Xad oAdEr
&Lp.g__gng\. .......... cortarva e 3d o¥El do awepl dechors

ST C‘.\T\t)"q L, ™~ . ]
(c) Write equation(s) for the hydrolysis of phosphorus chlorides by water.
(1) Phosphourus (V) Chloride
Equation

(i)  Phosphorus (II1) Chloride.

Equation
- - - —- \{,X __________
Ltk RPOyey +3HCL £ —

D:Scc-ﬁ- on rodonced e_gﬂocher\.

8. When 20cm’ of a hydrocarbon Z was exploded in 200cm? of Oxygen (excess), it completely
burnt with a sooty flame. The volume of residual gas after cooling to room temperature was
160cm?.0On addition of aqueous Potassium hydroxide to the residual gas, the final volume of
gas was 20cm’,

(a) Calculate the molecular formula of Z. (3 marks)

C.'A-i_:}_c_ i (\:’C *‘\?/T\Oajﬁ)__ 7 CDJ;ES + % H&@%{

________ nlome A -"‘-de'eﬂ\/@:% - QQQ.::YE‘:Q._ S .

] LI 1800mY "\-.t_:y/ =, "
ao{l*:i )5 180 ST S B e i
___________________ o 2 AT " R eS8
_______ | é---_- L [ e W\Q {s CoHs
oo N, CDL pardand 2 B0, L — )

e @)
= MO 2 i .
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(b) When Z was heated with alkaline Potassium manganate (V1) solution forms a colourless
solution which cooled in the presence of dilute sulphuric acid to form a crystalline solid P.

i Identify; T (1 mark)
() 7: i Q}&;‘L .l:t:n;_CﬂC A @»C " . . _— -
cook N
P; @-eggn. ODQ_C! -/m‘_ @__’ _ it —— @2.
(i)  Write equations tg‘show how P is formed. (1 2 marks)
A

ZNCHs MaOy | On coa) R Q).
v heDJ

9. (a) Eﬁx ‘il why j;iusmn d&solutlcén rE_Y?fr'};n chch\ir th;n Gk&;gasﬁs Ao
_ch!‘?.f_C_QQ@:Q.tﬁ_Sﬂ_ﬁNcé\? rr.doc.m FHeis -‘ew:‘Or\m "‘o MONE. 'i-rchL orgd ecui]_j O

i
Cwmi&ﬂ_-ﬂm,iﬂs.me.@? QU Aﬁr c&DG"‘s' O\or..:wjﬁw weak - =
%M xnch \Ln:‘:rt;o-au Hey o~ kre\r.zwt.u Yo rrm'['me:g o~ eu.a“b

Oa_ ] o

(b) 141.4cm’ of gas X diffused through a porous plug in the same time as it took 50cm?® of
Oxygen to diffuse through the same plug under identical conditions.
Calculate the relative molecular mass of X.

......... %‘P_&‘k\; s&q.-.c’;&ﬁ:\)ﬁdnm B 25 N ‘Q‘Lwt mdeolo ™o a4 O
] fEo Mx
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&
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@_ \Qk = My x.. ) COB
KftH -q’) 3a

Ma = 4§ X
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SECTION B: (54 MARKS)

10. State what is observed and write equation for the reaction that takes place when;
(a) Potassium iodide is added to acidified hydrogen perioxide solution.

bservation
..... aon._caleuwcabioa  ageph ____’GEJ_Z'__"\“_WET_-________,-___ ——- - N —

Equation 24
_ﬂj:-:cgqs___'_t Abteay + HaQaGam 2 2RO+ '-_Lacmg\//,;c_ _____________

(b) Concentrated hydrochloric acid is added dropwise until in excess to aqueous solution
containing Cobalt (II) ions.

Observation

X -
P eddMon dom, \9\_0‘:.( i S

Equation @

s ¥ z
LCDCH‘DD>A.DDGI\ sl i C“Clttlu;»_cp 1 S H20x

(c) Aqueous Sodium hydroxide is added dropwise to aqueous solution containing beryllium
(II) ions.

i =
Observation H\"t"f_ {Er\:cﬁlé\r\-&}t [;‘;EL\MQ ln ©xCeyd k&ﬁ(.m__g._m\_@:&_@é;‘"f‘ﬁdd‘%‘

By T 280 TEm) S T S

. - "\
-Equaggaa’m £ _SoH C“-.-.';;‘T'_a Be(OMacy), Z/(__ o_L*
________ Re (OH)acs). F 20M Toay Be (Ot Chq.l,,{’x

11. (a) A compound Y contains by mass 22.86% Oxygen, 8.57% hydrogen and the rest carbon.
(i) Calculate the empirical formula of Y. ‘(2 '» marks)
Ele mert posaced g B e

__;o_c&%r com]gos\hoﬁ Xl 8 .32 22 8( T~

Moles 66?1 | 852 | 28

------------- fa i e e

5 N 851 e, - S 4 \
Yy 4o dofepnk dectmal plees
'Y (R % R
3 ¢ { < 4
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(i) When 0.30g of Y is vapourised at 80°C and 700mmHg pressure, it occupied a
volume of 134.77cm’. Determine the molecular formula of Y. (3 Y2 marks)

.......... PY_ = mAT X CuMeQh 220
------------------------- i Ll - @4"‘*)*(?"‘)*("&7‘91’"'0
™ = MmRAT 1on 2 710 (,-Li,
--------- - ---_-.__- = - e e A s SRS s ..1.':; ]
il . PN L L . na _:)_( ___________ f_/
e T O3 X gAY A&S'_E“X S omid eador dg.ggju P, C;Hé
700 x1o13aE X 13 41RO
e V- SR
N 1 Y ¢

(b)Y forms a yellow precipitate with 2,4 — dinitro phenyl hydrazine and does not react with
Tollens’ reagent. Identify Y. (1 mark)

------------------ ©- @)

\
........... Chacocn=CH. -

(c) Write equatioﬁ for the formation of a yellow precipitate in (b). (2 marks)
. .= S
HA KW 2 NHNZ C = CH=C +u‘6 o)
&BA..CLEHQH.C‘.QQB_&-I“--- -ﬁg.l-._.—_v._-- ........... =
s - NOa D_v_:_j. Armack dor wedes :.srj
(2 2 marks)

12. (a) State three characteristics of chemical equilibrium.

—1+ugndumcknjjm%ew:%ém ............ (_\
)

= 3 duosamis asX B et
e oNesatEL S
_:_-_'f‘f‘_:_-sl.‘.er.mcql_.ecfg.\\Ll_z‘S_qm_,_qrc.asz“.ﬂ.m-_s{nga__::Q%--.c;:md:--.@gmﬁsbm.
AD +ec .
(b) Phosphorus (V) chloride when heated decomposed according to the following equation
By
PClip < PClyg) + Clag)
(i) Write the expression for the equilibrium constant K¢ (1 mark)

ke a LROLILCL) o R G,
Crs)
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When | mole of phosphorus (V) chloride was heated in a closed vessel at 3507

(“) the equilibrium mixture was found to confain 38.4% of chlorine.Calculate the
equilibrium constant, K¢ at 350°C. (3 Yo marks)
........... P 9.[5.8)-_.\32_—“-.'?.9.@-1--9‘.9_5. At N Sm>  be Nolume syl vesscd
Toal. ] | Lo s eeaty o :.:55%
D - - T --.U’.’ZC_.\.SJ.-.E--@?_‘:}I?- P
10dal mes ot egd¥Naom x Jtstetnd | M"“-’M
. ) 2 el N\ _!4:5_____;___% 5:1:;) o (_ o }}‘
N3, AL S . - i
b ( ‘?__?,Tg ....... ()

0348 +to 3y =

X = 0823 onge,

f ==

The equilibrium constant at 250°C is 1.5

(iii)

othermic. Give a reason for your answer.

4, state whether the reaction is exothermic
(1 %2 marks)

Dgr end

-LL .,){

_-_.B ecavae e valve of ke qL_.,---s:msa,\c.a--mﬁh_-deLtc.Ws.. !n_'}m\pc

M Bd o

-Qm\r:ﬁ.-:&ﬂ_:“:bh_./_%h:f;\:__-g_f“ -5

D.

I

o Mo g o __‘_f::ﬂ:-iu{ci.a‘:‘

(c) State what would happen to the concentration of chlorine if the pressure in the vessel was
decreased while the temperature is maintained at 350°C. Give a reason for your answer.
(1'% marks)

N oesectnbicon. b

o adre _woodd fncrcon

-t

_---,]Sn.;--l.sm!?s.@&a:&s:.-:ﬁ_fn--m&d_-,f&?rﬂg-im---?c:)s:scﬂg uo_j'}: lr-(:rcvk
Vo vdome : Bo deoremc. in preiioe e\t eo -}_‘s\.hmrvr.\.--pe_a_-_-

__-_:Em--i&_--.\gvi—‘\:,:.d.‘r/p e o _sdudn inormosce Hlo corcretadon

........ o Sn\adhens

13. Write equation to show how the following conversions can be effected. [Include conditions

for reactions]
(a) Benzoic acid to phenylamine.

WO

---_All-s.rmskke&

cooM

@‘ CONHa B";.‘ KOH ©g) .

Reodt
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(b) Ethane to Butan - 2 - ol X
C|1 Cl\ m\ Na d
C “97\ K a), dryete o P
-.g.‘i'.\&---}.l'.i ....... &vw ___________ C _"!—}E:E‘_ .......... M----,--------_‘:\.Q’.g.ﬂ:.‘.c:.-‘.’,-‘gf-;-.--
wl i
__________ s T S| () g S
QAL CHa i CHa e Cone Hj% CRACH CH=CHy o KORwa), CHatHaol i 5 My CHL CHCL
~ Ha OI Heot o = @’

(c) 1-chloro ethane to ethanamide.

i SNSRI 7 . P =
--_QB.Q_.C.QQ;.Q}.___EQL“% ? gy ---..L:E}E(?EE W " @
A Ty o0, Vel
e - - / lq ___________

e CHaC NHa

14. (a) (i) Explain what is tb id-base indicator. 1 mark
A e U g L Vet g R [ e et

%-.-S.’.Q‘S..‘QC---?.‘Q‘P.QLQ‘.‘.': oo He J “ o He __coldon.. - =
acq-[»-l QJ[C\QJSH'\L& o~ owcudd}

..... - —

-

(ii) Explain why titration experiments only one or two drops arg used. (1 mark)
To.__contrel _tw on.___orich __sood _gg___?ﬁgm_gg .

@cr‘\tc\ otde_ _I];amaodj T @

(b) The table below gives data obtained when 100cm? of propanoic acid was titrated with
1.0M sodium hydroxide solution

[ Volume of NaOH 0.0 1.0 5.0 9.0 9.5 105 [11.0 [15.0
(1m) added (cm®)
pH of solution 294 392 |487 |58 |6.15 |11.70 [12.00 |12.70

i Draw a graph of pH against the volume of sodium hydroxide. (2 2 marks)
(1) graph of pH ag

\
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(i) Explain the shape of the graph you have drawn in b(i 2! k
—entNedl P'tl g’i'fﬁrc. %mgﬁj Ja T~ - ‘ngc)*)s L. loso C'\(c z_ma;i})

oo pobureis aud o weok MMFjw .....
\rocouea  Wmecwos  netoliaion Yakea ?‘_?}_g_}___gg\;jgb __________ 91

_Sonb, o boter o /0, Y10 4\_&.)( iy b oy ! i | 2 1P
Pn /e’\"o"l!:!_:}_\m:g-.;q e n O~ E‘A_J‘orw.kl C‘A?(J)‘JA‘ “’L NecH )’-‘X'C.LA.\A al

e ocd Vos odbcopt compe X

P“Tﬂ""d‘“’w b Oacd due 4o excaus ool “odded
(ili)) Dete

rmine the pH of the solution at equivalence point (1 mark)

2%/ <D

(iv)  Which of the following indicators would be suitable for the titration? Give a reason for

your answer

Indicator Methyl red Bromothymol blue | Phenol red
pH range 42-6.3 6.0-7.6 6.8-84
Indicator

Np Lot '\-Q,H('_ Ifd\\C'U'-LQ:“ ‘)(

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

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

..... thjﬁ%Qbo.f.hj‘xh‘“dlca"ﬂ“

15. (a) Compare the following properties of group (II) and group (I) elements. In each case, give a
reason for your answer.

i First ionization ener o
® Groop » ;&g__r_g;a\;f_y\'ﬂ\l& ‘i‘s"’ﬂr ’ﬂ“"‘ o oo eneres Phan__cormpoding

e
OYLMH{.{_ \—dﬁ U.D:f} }o Yoo _Pvall_ademic rodios ay con-?:orcc\ __‘}jg
!;";D:JO\_%T“.& o_f_JrQ\]? 4 WQQ—OA-) O\ r'\eC‘Hu:r—i-u\ij -H\\co\ o \-cu._l.‘

2l Ouler meat ,60\:—&8\\4‘

. : : £ R N R _
(i1) --"_]éf}mt ngl:.‘_ g}gme;rc-i‘?olm \ 4%&?&;&%% 4 _E_jfg_q?__'_:[:__g}_ej—'_%:‘_i_}pj oy L
fiks ¥ae Mooy hove o omalt olomie mdion C@w"')ofg_c:’l_:‘:g_\:}lp\)r @

He dechren 1a B okr mar el o m#;:)mk—d S I‘Mﬁb -
oA ecuij \o},- DOk reduces eied—rqpoawg‘.i,)

cnehnds \‘Gr_‘s@::g!: ..... o_nocleac cheigs. 10 cﬁ’w_p__I.__!'EZ@Q‘EJ.--,SE‘P“‘ﬁ. =

"?M\;Cﬁ‘l‘ﬂg“v h{» e ve _P_(_/_f__—n}__f’“u obor
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-.{9.‘.'.-.‘?2‘.(.{&-1515:---!0_52-1‘51..‘.‘:534.-.\%@_;1;’_--ﬂ mekedy afor  coddhde '.jf:i !1'3. Sre

dedhron lﬁ--:P.b..-.sé:%n_,5;59_\3.&\__-:jsa_'_-_--:rzf.;,&g}_b,_«.--.\:zf_:::’\.l_"_. 5 e

(b) The decomposition temperatures of the carbonates of group (11) elements are given below

Carbonate MgCO; CaCO; SrCO;3 | BaCO;
Decomposition | 404 826 1098 1370
temperature °C -
(i) State how the decomposition temperatures vary (1 mark)

X X
bemt‘:ﬁ_h\}wn '\Or'n ado A {~orecis e  dvom BCQA_LU P03 @;

e — - ———— - e

1i Explai in (b) (1 X 3 k
(ii) < Ep au_?d_éour ansxxgr in ( )(l)‘}_,- . 5 E%‘.Q!?_'l‘i‘.‘_s.a____gf,— *L > mar s?

FHE Qiﬁw‘

Ferce. oror jf'{—grﬁ’% staMde tn Vre o\ j%\orl\-s\rq:_ ___________ B
T cddibion N omde W prelby Yor o corv ook lon
_-__héﬁ&-_iks.-ﬂs:&ecomﬁ ﬁif_i_'.\__-mf,—.:}_\;w_méfcd corsorade  becomen

‘e.x_.t t:\'*e‘jv_hcuﬂ;’j -\-a\lwﬂb\e d'\‘)\.‘Dh '\"Cj"bv]l

Name a reagent that can be used to differentiate between the following pairs of compounds.
State what would be observed if each compound is treated with reagent you have named.

" @~0
and
Gorcerdated nims odd ord _cnmncmbed cilphw ood b SST

-poyi;,{ s Hha B

Reagent
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-~=‘§‘-§‘-’-‘3F-’3-----|-‘"-'=Pt’-‘53kwb-':9““ ... S Q)s?:.;rj_er.-si:h:tée.-9.&-..@5::-.\:.:::;2::? o
0 0 O
Il I
(b) H-C-OH and HO-C-C-OH
Reagent -‘3525:&'2&5’.1‘.‘:":9.{ ?Qiﬂm'w"\ _merg ?r:_‘;&%g-__(?_'_') Jeo\WRen,
& e
Observation----- ‘:"PC _:.” -...No ob<e ﬁtaﬂ::,-.chﬁ.g,ﬁ ....................... @f
N -C -9 = Purple eolabion fora claieds ored budes g o ccdoks g
Za\cc?‘_.l?ﬁ', ommorioeq | Slloer Advcrde ,cpc\v}_-ig;rw ______________________________
n & o - eler aveco Accept ot axdu e et
H og-é’. on~ Mo o brterodae é—ﬂrg' : — N

------------------------ CHIRWC E/
_@ - Ng owcrrool\e cho ‘.
Aecep)  Corcerboded hidrodone  sed ord  eochom it motds.

17. Ethanol can be produced by fermentation of molasses.
a) (i) Name two other gagw materials from which ethano| can be produced by fi tation.
i (}Co&fcgm : wuﬂcﬁﬂf&‘{l,m&et ______ ° mﬁ&d,emﬁcim;e% >
)

o logtes \th U e o
-

-

(ii) Write equations to show how crude ethanol can be obtained from the materials named

e o locsh Gmesase o) et oot ST
2Cs BoQec + HaO Bodye CialHaaOQue oo e
Cjnn Q_),O\\_ + RO - A Cc ul-ﬁ.oe_/,'__ ___________ @. L

e Vi | ——> B C.Hyoh t COf

e AP e

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

A(ft‘]"] ofer row -%Cx&*ng\
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(b) Describe how 100% (absolute) ethanol can be produced from crude ethanol produced in

..... (. 2&:2:\&: ef\onol  _con be jpmdocrzc‘ fom U!-C}Q ehonol .

oy ublodih o Crode edterd vuog o dned edtpoed bere

More co e ks _skborol | woder ord *be:_%gm,_-_- orther

c:lL.:-h\\m:‘-an_“ _\.c(\ch_\ bPchm; c:rd____Q{'LO:hb]___Q‘_g H _teco. c.f____ @

Q\'D—id\_‘}f- C')s""?_\}o\. _____ N S N S
Aept  chemicod mettodh oy oddia colcom ovide
e\dom _oxide  abeode  woder lessirg moh edbovel. -

(¢) Write equation(s) to show how each of the following compounds could be obtained from

ethanol
(1) Polyethene (1 % marks)
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(i)  Ethoxyethane. (1 Y2 marks)
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