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% This phper consists of 8 pages.

| % Answer all the questions,

% Use of calculators is not allowed. .

% Write your Index Number in the space provided in the answer sheet,

% Follow the instructions given on the back of the answer sheet carefully, -

% In each of the questions 1 to 50, pick one of the alternatives from (1), (2), (3), (4), (5) which is correct
or most appropriate and mark your response on the answer shest with a cross (X) iri accordance with

the instructions given on the back of the answer sheet, T :

Universal gas constant. R . = 8.314 7K mol”
Avogadro constant N, = 6.022% 10 ol
Planck's constant C = 6626 ¥ Jyg
Veldeity of light : = 3%x10%m g

D Whatisthe number of orbitals contairiing electrons in a particular atom, that oan exist in an stom with

© quanfum numbers n+7<37 _
1) 4 2)5 . 3)6 ) - 4,)9_ ‘51147

' 3) Which of the, following respenseé ‘contain the species arranged in the order polar covalent, ionic and

2 - Which of the following molecules is non polar? ;
1) GHys 2)0; 3) CHCI; © T 4)N0 5)NF,

non palar covalent, according to the natuire of bonds. - ; ;
S 2) Ca0,Si0y, I , -

- 1) $i0;, €20, I \
| JRCAOSI0; T e 450, T Si0y
5) Sic}za 12 s CaO LA ;

E 4) - A thixture of PCls and PCl3 containg 17.91% phosphorous (P) by mass. The mass of PCls in 10.0 gof

this mixture is (B —31, C1-35.5). _
D603g - 2120g  3)102g - 4)5g 5) 8.25g

5)  Which of the following compounds is most soluble in concentrated HCI?
DAeS PCE B0 HCS  HAg

6) A, B and C are three consecutive non transitioni elements in the periodic table. The standard first 5
. Jonization enthalpies of A, B and C vary 8s C < A <B. Which of the following could be the valence | .

shell configuration / common electron configuration of A? -
1) ns? np! 2) ns? np?’ 3)ns?np’  4)ns®npt 5) ns® np®

T Theii” 4T name of Nas[Fe(CN)g]

EE

1) Trisodium hexacyanidofenate_(l_ll) - 2) Sodium hexacyanoiron(IIT)
3) Sodium hexacyanidoiron(If) - . 4) Sodium hexacyanidofe,rrgte(lll)
| - 5)Sodium hexacyanidoironate([I) ' _ _ ; . )
. : § o 1 : : ;
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9)

10)

Br Br ‘ Br  Br B

| l
1) CHa—C——-—C—CHs 2) H-C ~ CHy~ C~CHs
Br H B H _ Br

ﬁr' ’ . Br PBr Br
] _ : I | ]

" 4) H~C -~ CH.CHCHaBr 5YH - C—+C~~~C~CH,

I _ ' o [
Br _ , H H -H

“‘What is the number of linear isomers of inolecular formule CHyC1?
n7 - 8 39 .. HIO 51

%

Which of the following correctly gives the IUPAC name of the compound.

i

P .
. CH; © C=CHCHOH

5 | ' ;
3) CHy—~ C- CH,CH, Br

11)

)5~ hydroxypent -3 —en~-2~one

H

>

5)5 hydroxypantan ~3-en~2- one -

‘Which of the following compounds has the highest bollmg poinf. -

24— qxopent% 2-en—1-—ol—"
© 35~ hydroxy -1 - methylpent ~2—én--1~ ~one . 4)5-hydroxy -2 — oxopent—3 —éne

i .
1Y) CHacHchzCHa ‘ 2) CHa-—(I?—CHs

CHs

H ' " CHs

3) CH:CH:CHz CH.CH;

. 1 ] :
4) CHa—(E?%CHzCHa 5) CHs-?—.-CH;

CHs . "CHs -

Which of the following statements-is false regardmg the jons. N3 0 md

1) Nuclear charge variesas. N°” < 0" <F~
2) They all have the same eloctron configuration.
3) The sk w1002 o2 W7 237 < F”

4 The polanzablhty variésas F- < 0¥ < Ns"
5) Compounds contammg these ions are formed when Li reacts separs,tely with NZ, 0, and F, gases.

e k B

Fics 2

/
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- ‘Which of the following is the major product formed when H-C =C- CH= CH, s treated with excess
HBr? L ' d



13) I wu oo the ;oliowmg reacttons a dmpropomonanon ocours?
M Decomposition of H,0z in presence of sunhght
.} Reaction NO; gas with NaOH..,
- C: - Thermal decomposmon of PbS;,\O;
D Reaction of KIOs with K1 in acid medmm
., 1) - onlyin Aand B.
2) " onlyinA,BandC
. 3  inallAB,CandD -
4 anlym_A',Cand'D
- 5) only inA .
r 14) The gases A and B contain in the mﬁle ratio 2 : 3, in a container of 5 dw® at the telgpcramre T. A
: certain amount of this gas mixture was sent jnto another 1 d’ evacuated container at T, until the:
. pressure of this container is P. After that, the gas A was added to the nitial container until the | pressure
x _is P st the same temparatm‘e T, Wha‘u is the mole fraction of the gas A i the iitial coutamgr‘? '
’ : B . . . A 13F
l)m _ 2)m ‘ 3)-‘--" _4)~—°~ L 5)25
e 115 What is the temperatuge (in Celsius) at whwh tha mean square speed of a. certmn ideal’ gas at lz’?C"'
' . gets increased by 40%7 - _
13 178 U2y 287 3) S 4) 5600 - 5) 784-
'16) ZA(g) +B(g) == (9 + ZD(g)
' Much of the following correctly gives the relauonsl;:p between Kp and Ko of the above equlhbrmm
NKp=Ke _ DKp= Kc(R’_I') . 3)Ke=KpRT)
HEp=KcRTP . - 5)Ke =_ Kp(RT)_2 ‘
‘- 17y . Whlcb of the following is false regardmg the fallomng system at the dynamm ethbnum
- e 63CN,, ==== [Fe(SCN),J" (s9)
1) The red colour intensity increases when a small amount of FeCls is added,
2) Thered colour infensity increases when a small amouint of NH.SCN is ‘added.
' 3) The rate of the reverse reaction increases when the concentration of Fe**(aq) increases.
: ‘4) The rate of the forward reaction increases when the temperature is increased.
. : -5} The rate of the reverse reacnon increases when the temperature is mcrcased
18) A certain amount of gge gas A was- added to an- avacuated ngid vassel and aﬂowed to mach the
: equilibrivun as given below. The tofal pressure of the athbrmm mixture at T was 1 x 10’ Pa and $0%
: +'0f millal A hag been dJssuclaied.
3A® =By + @
The Kp value of the above equilibrium at the temperature Tis, s
1)9.0x10°pa! - 2)5.0% 10 Pa? 3225 %109 Pa’
0 9 125x10%Pa? - 5)225%10° Pa! a4 .
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2305 g of {(" r(Ha20):CL]C1 was dissolved in water completely and excess of AgNﬂ; solt.mon \ .
added. The dry mass of the precipitate formed hereis,
(Cr-%52, Ag-108, Cl- 35, O~16, H 1)

o 1458 - 2)1435g 3) 28708 . H4305g  5)3385g
20) 04 gof pure e;0 was dissolved completely in dil 112804 ‘and the resultant solution was treated with
excess KL The volume of 0.2 moldm? Na28203 requxred to react wzth the liberated I, completely is ?
(Fe~56 0-16) :
100em®  2)125 em®  3) - 200 cma -4 25.0 cm® §) 50.0 om®
21)  A'brown coloured gas evolved when 2 cextein solid mixture is heated. It was heated until the evolution
' ~ of gases is ceased and the residue’ fonued was treated with a small amount of dil. HC}. Here, the same_
brown colourd gas evolved again, : ;
Which of the following is true regarding the initiel sohd mlxtureV
1) a bromlda is present .
2) a bramata is present
3) agroup Initrate is present '
4) agroupl nitrate and a group IT nitrate 1k present,
5) a group 1 nitrate and 4 mtmte of d - block is present.
22) In which of the followmg :reachons, sulfire is not formed asa product?
' 1) SO2+HS - mmemeie
"2) HS +Pelly  ——oemb
3) NazSz0s + HaSO4 wmmrmemes
4) H,S+Br, el £
5) HiS+CrCli oo
"123)  Which of the following correctly gives the products formed when NH gas is burnt in air?
© DNemd B0 2)NOend H ~ 3)NOand H:0
" 4)N;0 and H;0 - 5)NzNOand H,0 '
24) Whlch of the following correctly gives the i mcreasmg order of the i ionic Lharacte.r of the compounds
' given? _ .
1) SrCl, <BaFs<Nal < CsF
2)_Nal < CaF <§rCl; <BaFp_
3) Nal <SrCl, <BaF; <CsF
4) CsF <Nal < 8rCl; < BaF;
. 5) ‘BaFs<SrCl,<Nal <CsF_ -
129

. Whmh of the following gives the hxghest numbar af dxftémnt alkenes when hreated W1th alcahohc KOH

| -1)(’:}130&(;112 CoBr  2)CHCH BICHCH,  3) I‘?HS*(IJ—BY
Br ' .. .Br,  Ch ' 7
4)0;13-(:::~c1{2¢mcm S)CI-I}!c_:i_—:—”_.i.%—cris S
CHCHs - CHCHs H
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-'Ev umm g s f91§e regarding NIL;NO; e o ege aph v Pt ®
rioived when Boiled with NaOH : : ' ' ' '

A Whe I\awdered Alis added. after boﬂmg with NaOH, NH: fs evoives again,

3). A brovm coloured gas is evolvgd when dilute HG1 is added to thc sotid, -

. A N i is evolved when the solid 1s heated.

5) The net dipole momfmt of both ions is zero whan consxdered seperately

- The aqueous sulution of § c?niams ﬂ:ree catwns as' mh’ates When st is passed into a amall pertlon of
8, a black precipitate is fdmged The fxltrate o’btamed here is bqsiﬁed, a black precipitate and a white
" “precipitate are formed. In pr?sencs qf exc&ss ofNaOH, only the wh:te precipitate is dlssolved The thme

cations in solution S are, -

CDAZNAP ) Ag*/Cu""‘lan“ S £ Cu’*/l\__h’*Mg’"—
4) Fe¥ NI/ AL 5) Ag*/an*/AP’“ , bus S S g
sene g et o Lo ol bag A ued i .,-, BR0s e R :
C(msider theroactlons, '

.Ba(NHz)z(i)ﬂNib}zSO{l) 4NHs(1)+Ba$O4(s) AI-I“=-akImol‘

, Bﬁ’*ﬂ)TSO (1) mii l' : ) RN AH"= bierol1 :
- the Ali"ofthpireaation wrrebizrngah el ot % o4
NH(l) + NH*(I) —--"l* 2NH-;(1) is i ,

o a-b e A.f. a+brf i[.; "'w'f.;_
T B ORI 2J.--—-—raj A 3)‘ T _'4)3 be .5)1:-.‘&-

29, Adigid coqtqmer,pf volqma ~Vf@nm 511 eqmmolar mxxture oft (13114 and . Nat, Anather ngid
" container of voluma V contains CsHy and NpHj and the-mole fiaction'of CsHy.i§ 1/3, Two containers |-
- oonnectedusmg ambewrthuncghgible Volumé and: femperaturo- is-brought to 400:K._The total
" mass of combined systern and the ‘patial pressure of GsHy repectvely are 27 g and 33 ® 105 Pa, Whiat is
‘ the totalpressm'e ‘of the system. _ (C 12,0218, N-14,H- 1) 40y !
g ,1) 8. Oxl(l’Pa 2) 5, OA%IOS,PQ 314.Q><10’ga tas i) 3 6x10=‘Pa 5) 2.0x105Pa

o 7' ._ 5:0)“ :

- 3) the reactioms

“fro:me;g;;cuop 7’)———*3(5), the: rgte constantattemperamre’ris szsx 1o~2s-* ’W}uchof B
the follm;nng-asfalse?ﬁ SETREIRRTE A o ek .-.:j.__,_- s
P reaction ig first, order. ' : R e e 2

2)” therate of the reaqtiogwhm the conoammtmn cfA 1s 2 X 10‘3 mol dnr3 is 5 6 X 10 "'maldm*‘ 8 e
emanmxy teaction. : s :

4)ﬂt‘i31’mme Tt
5) the value of k inbreas w1th ttge nicroa&g of iﬁe temperahn:e

The instructions for the questions 31 to 40 ahe given below. .

RoyalCollege Colomhp 07 7 s
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33)

Consider the followiﬁg system.

" A+B b C4D -

The 2 wuseny aojuiion X containing canons, was acidified with dilute HCl and t{zS WS passcd ihroug\h\

it. A ;fﬂ I slation was formed Which of the foIlowmg could not be presa; in X.
a} 20” . bycu* c)Fe?t d) AP i

- Ag)
P

Ty
ni mol

v T<T o V

The two rigid containers above coutam the 1dea1 gos A and the real gas B 88 gwen above Which of the
following is / are true.-

a) The compressibility factor of thc gas B Z <1

b)nzmustbelessthanm. - . '

¢) The mean kinetic energy of a molemﬂa ot‘ Acis-equal fo that ofa molecﬁle of B,

d) The Z of B must increase when the volurie i is decreased et constant temperahme.

Consider the abave reaction, T}us redction occurs at constant pressure and constant temperatule of
250 K. But this reaction does not ocour at - 350K and-constant- pressure: The mechanism-of this reaction”

' negardmg this reaction. - ; . e

at3SK, 4G >0

does not change within the- tamparattn'e range ﬁ'om 250 I{ - 350 I( Which of the fallnwmg is/are troe

a)AS>0 . . = = ._-: E :*1'_ ._._'__:..

d) the rate of the reaction gradually decreases when the temperature is gradually increased from 250 K,

34)

‘ Certam amount of acldiﬁed KMnO.us added mto a solutlon contmmng aqueous KIand CClc Which | .

of-the-following is/are frue regardmg the colour: combination of the solution assomated with. the
reactions ocours, : ‘

aqueous solution . CCL la}ter
a) |- colourless . | _._purple

135)

i "Rojﬂl ‘Couege' - Colormbo 07

_ Which of the foIlowmg is aiways h'ue about the molecularity ofa reactmn

: FI) In general, the molecularity can not be a large number, .

b) brown.. .| . purple.
) brown " colourless
d | Fﬂi‘pi@ ' 'Purplﬁ B

a) molecularity is equal to overall order of the reaction, .
b) The sum of {he:stoichiometric coefficient of the balancad: equatmn is equal to tba molecularity,
¢) The'moleculatity of an elementary reaction is equal to its overall order,

Grade 12~ Chetnistry.1/2019 July




136) ’I‘wo steps relatedtu P mmrul T x,hmmcal reactmn is gwen bs]ow
. Step E "= NO+ Qi NO; .
AStszI ) N03+N0-—~—--——--> ZNOz

‘Whlch of the aollowmg 1s trué?
g). Ifthesteplis relanvely slow, the order wnth respectto NOis,
by - Ithe activation energy of step I is relatively high, it is the rate determmmg step
¢)  Ifthe step Il is relatively slow, the order with respect to Oz is zero. - _
d) The overall order of the reaction is 2, regardless of the rate determining step, as both steps contam
. anequal number of reactant molecules mvolved in them, :

v Ly W}nch of the followmg 1sfare frisé regaxdmg cataiysts?
~a) they increase the amount of producis formed.
b) they change the mechanism of the reaction
9 they increase the frequency of effective collision,
. d) thﬁy always increase the fraction of effective oollismns

38) Consxder the follomng compounds 7 '

CHSCHZ (i CH,OH =, 8) ’CH;GH:CH;(]:-:OH
. . _ | &

@ PR ®
i a) Both A and B show stereo:sommsm C ' by ®

b) Aend Bare strisctutal isomers of each other
~6) Both- of the compounds formed by dehydration of A and B show geomeinc isomerism.,

; d) Both A and B are alcohols. : A -
- 139)  Which ofthe followmg species can reduce copper- from +2 ox1dat10n state to +1 oxidation state?
1 oS b)SOz R s c)KI T dMg
40). - Which of the foliomng compound / compounds show(s) stereoisomerism ?
) CHCH(OH)CHCH; ) (CH:)C=CHCHs . "~ 7¢) CHCH,CHBICHCH,
@ .C}b\ . /CH:CH:BI‘ £
T S /C = C\
o Cl-IBrCHa

Royal College— Colombo 07 -~ B Grado 12~ Chemistry 372019 July
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Instruction for question No. 41 to 50 )

| Resi}onse first étatement

second statement

True

L)

true and correctly explain the 1% statement

True

Q)

true, but does not explam the 1"" statément oorréctly

True . False

6)]

False ... True -

4

False

o

‘| False -

- first statement

. second statement

41)

When two reaction occuring wnder the same.
conditions are consttlered, the reaction with the

higher negative AG? value always oCoULS w1th al
: l'ughet rate : . :

The activation energy of reactions with higher -
negative AG® values'is smalltreated with .

)

The rate of a multi - step reaction is always less
than that of an elementary reaction.

| always greater than that of an elementary ’

The moleculanty of a mulu step react:on is

reaction.

43)

The dlpole momeut of NI—Is is greater than that

The number of pular bonds in NHa is graater than

1 of HzO -

that is Hz0.

44)

When an aqueous solution of Ca(OH), 13
treated with excess of CO; gas, a sohtion of
Ca(HCOs)2 i is formed af the and

Ca(HCO3)z is fonneci by the reactmn between |
CaCO3 and HzCOs(aq)

5y

NalQs is formed by the reaction behveen Iz
and NaOH,

NaOH can act as an oxidizing agent.

46) -

property.

The pressure of a gas is an extensive

.| of the substance of the gas.

The pressure of a gas depends on the amount

-The-boiling point of I-H—xs greatcr than that—

of HzO

'_l?he London ferees -in- HI-m'e -stronger- then |
the London forces inH0, '

The AH assomated thh the dnssolutlon of
any compound in water is negative. '

Tf dlssolved in waer. -

The entropy mcreases when any compound is

| The ionic radius decreases when moving

across a period of non transmon elements .
from left to nght

“The ctfeciive nuolear charge increases when

| transition elements,

moving from left to right of a period of non

50)

C:Ha as well as C;Hz decolorizes bromme

W&tﬁ!’

C2H4 as well_’a‘s Csz is unsaturated.

L
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" A periodic table is provic_léd

- Use of caleulators is not allowed,

o " Universal gas constant R = 8,314 JK™' mol™
© Avogadro constant N, = 6,022 x 10® mo[™
o Planck's constant = 6.626 x'10°** I
o Velocity of light = 3x10°mg”

Part A ~ Structured Essay (pages 2 - 10)

*
*

Answer all the questions on the question paper itself,
Write your answer in the space provided for each question. Please note that the. space-providedig———

%

sufficient for the answer and that extensive answers are not expected,

Part B Essay (pages 11— 14)

At the end of the time allotted for this paper, fie the answers to the three Parts A, B, C. jogeﬁher s0 thet
Part A is on top and hand them over to the Supervisor, ¥ E
You ars permitted to remove only Parts B and C of the question paper from the Examination Hall,

[N

vr R .
For Examiner's Use Only

“Part Question NO Marks

Paper.- I
Paper 11 ‘ - , A . 2
Tl - S R

. 'y
5
Percentage = " 6
) TERD:. N -
8
: e 9
Finai Marks ' : ' J 10

Total

Percentage




( ' Fart A - Structured Hssay

Answer all the guestions on this paper itself. . a4 e ——]

1)a)  Arrange the foi]owing in the incrzasing order of the property ind icéted in parentheses,
1) Be,Si,S (First jonization enthalpy)

e ATV L N . ; : _ ;

). G5, Cl;, Bry (Bonci dissociation enthalpy)

et S e, R e S GGG

iii)  Ne;0, MgO, 8i0,,- B;Oy (Acidiey)
A A S i 0
V) LizCOs, BeCOs, NesCOs, C5,CO;  (Thermal stability) -

e S e e i

V) [CoCl?, [Ni(H0)], [Cu(H:0)e%, [CuCLP .
(Wave length of the electromagnetic radiation related to their colour)

T S i S crrvevrrais 2 srrorrsinins

b) The skeleton of H;CSN," is given bellow. . .
H- S -C~- NV N®. @y = 4 e

-} Draw the most acoeptable Lewis strlicture for HaCSN,*,

TS R L Ty P T TP P F TSP, R L T P Py T PR

T PP T T TRS TNy R S N T L IR R R P R IRt ....-.u.uc.....un‘.un--u-.....-.u"-uu.nu-u..u‘..,‘““".“”“."“”.“”“

Breabsniataaie, LT T TT TP .uq...---u.uu.....n“..-n--.--......-w.-ry--...»-,q-.-ouao--.....u......--..‘".."u“u-nnu-u.ua.uu.........

Crrnsiiarare FUER IR e R e R T Y R T T T o Crrrenivevas |fnln‘\|uu-‘n-|..n“u”.....,.“”.."....,.,,”..,,..,,”,,,”,”“"

ii)  Draw four (4) resonanc_e_ﬁilj.,lgmr_es_fnr_the_abo.v.emmoleculerexeludingrme—structura-drawn-in“(’i')*

above and comment on the stabilities of each separately compared to the structure drawn in (i),

.

B P PO NSOV Si v sexenmseeR Ry T
..-;..'.-..-....-...|;.n..--un-nm.l...... ...... Piesrssenitanangs I Eesannnaane ....t.._..t-._-.‘........-.-..._._n“._.f:._-_u-.n...._._.....n.-lm.r.'..-..u,,n..

S B T e O S Sionervrssnssivrigg
T O e e e R O e e T i
TR ks eenesunebvasiane — GV S T Oy SNk TTRN—
.............. ...-...‘n......unu."..."...‘.‘.n.........-u.--u.-v....,”-.|.uruu----un-“...-.uuuuuu.-..-..ul..n--un;n.u-q|u..<'.n
e S e L L PP

N TR R ARl B e L NS TR R LR RN I I qu.u...ur-nnunu--..-u".nur..-u{unuu-..uu-a.......,,,.,.........,....

R P NN T RS TIITIITIeI I ] L T T S R ST T nHulilnlnvlubbnunﬂuunnru:-lIlllvrll|'|alll|-lulllv

..-n.-l.unn-nunun-u.-uunu-nun-nuulnnu-----u.u-u,n.----|-.....nuu.-nun-uu’uuunn.n-unun...n-.n‘n.uuuunnnu




i S

AL/ G'H)/O;/"l(rt;ad-.,m g seimTest) ) B g, G _-f , &

i) .Gm, et the following table based on the stmcture dmwn iny c“[ (z‘ e

" o " r o Atom T ape 2 wmd the atom ' Eiectgon pair geqms-ﬂ;.r" v T O*ﬂdmon number
;! \ - § iihes ,
TN |
‘A T
: N‘(z)
3 VY Identlfy the a‘tommfhybrld orbltals involved in the formation of the following sigma {cr) bonds in the
L _ : Lewxs stmrture drawn in part (i) 2bove. (Numbering of the atoms is as in the gwen skeleton)

: ; - " I) S -—C ,:‘-...'....‘,....,..;.;...f,....i;and,A.'..'....;-,~..7..:.,.,.J _ G R
ool D NN s B0 g 1.
; S IR 1 Y- 25 : PR

il .
v) . -Sketch the shape of the Lewis structura drawn in pm’c @) above mdwatmg approxnnata values of
: the bond angles
L' . o
i meFaw AV ER R

s e , '4 G i T i S,
) : , - 1) N + .. X #—w———“‘“""‘?" e +("|)H ¢ (\’)X'—"‘.............

C « 14 o |
i) ,He 14 N T

d) Explain the foﬂowing‘observations. :

‘
i .....--..-.n......-u.":...--.......-...-.......-n.‘-u'...u.u...ur-‘..‘-......u-un.n.‘-..'..'.unu-..us-.xu..--..--u----.-.--....-....--n‘v----‘.c.-.
!
setrevrerieranerh VersrearasiriairenernIEet u.--.-u-..--........-..-...-...-....-n-..m-.u.-...‘.;...u..n..nn.-....‘un..u-..........un-—---u-u
..... ..-....-,_..u..---..........--...-........-..-..-........‘....--..n--u.u.u...-..-p.........,n..-...-..n.-’.--nun-.-y.---‘.'....”..'..;:u;---'.'....
e - LoLh Lo . R e
n-.---.nu-..-n.oo..u---...n..u.......--r_n-nn.....,-.u-....-n-n.--.--n,uuiu-o-.....u...u,na--r---un-----un-u----n---i-un-un--un
. : 2 e Y . = At -

if) The b01lmg pomt of ICI (Mr—- 162, 5) is greater than that of Brz. (M= 160)

Ciieestsnpermeriarratal irsnsIgrvaytsasyaseRnebaasranIaTetasiinaariitecty arresnine I TTrTrerersreer e P IS L3 YT R LA L LS b ettt
" lv)-u.cu,'umnnl--l.-nrl---unnru--.-vu-un..-...aAﬂ;---nvv.--q---¢..-u-| ..-a-n-n-.iyqbnon»»una--u.uAn-nA-n.-‘“.uun-'au-.ny-.---nl.-nuu-l
u.u.i--nuu.u--,nn-u.-n------..u.--i..--'.gu--4-v-..-...uucu-_-nnu--r-."nun--u|a|-.--6|c.|. ..... Y P I L LA RKLEER T barasbpasrensrIEATeEEy

arenednqrvasasipspvarnainibanre reennbdryainranivalerarinrriadedpanid PP P T TP T ERLEL LR PEATEA LS Ak
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. Ar,/zozo/oz/}a {Grade 12, 3“‘ term Tebt)

(2) ' ﬁ) The scientist Nzels BUhY was able to come up with ¢ aimx,tura for. the atom which is the smallest
' fandenental unit of matter based on the line spectrum of . Uydmgeﬁ. The Bohr model of an afom is | -
. babed on several hypotheses ; : :

‘When move away from the nucleus, energy of ’rhe energy elevels gradually increase waile wicrgy gap
“between successive energy levels change o PR '

The energy leveis are numbered as n= 1 2 3...and so on begmmng from the nucleus

If the energy of the highest enexgy level i is considered as 0 kY mol" the energy dszercnces of the energy
levelsn=3,2 and ] relatzve to h1ghest energyleve! are 146, 328 and 131? kJ mol” respecnvcly

Answer the foll owmg questxons based on the line spcctmm of hydrogen and the above descnpnon

) State the posteulates in WhICh thc Bohr model was based on.

.u¢.n..-.e.u-uuu....n-..»u-.un1,...‘.-..-....._-..n....n...----.n..nuu..‘.‘...“uu..u ............ Brrvees SET TR TP TP, Fibrevaeans

B A T A T

i) State how the energv d1fterences of the successwc enexgy levels change s when move away from.

the niuclens,

@ The first and the htghest cnergy levels of hydrogen amom, whféh can be uséd to indicate the
‘dfeciron transition i gwen bellow. : ;

kJmoI &
1= T T T T
o 1 1 i
1 ' 1 [l
= [ . 1
1 ] i- 1
1 i) [ 1
I £ | 1
- H 1 P ]
8 ' ! i 1
1 1 1 ]
1 I 1 k1
1 1 t o
1 [ t 1
1 t 1 I
] [ 1 1
i 1 i 1
t i ] 1
“ k I ] [}
i U ] ]
| ¥ ! [
1 I 1 i
t [ ] |
r ] ' Nl
1 1 L] ]
1 ] 21 r
I ] I i
1 I l- (i
2 % B t 1
i % i [
= . 1 | 1 )
n=1 1. 1 L 1 ~

v

iii) .Usmg the given data and your knowledge, draw another four (4) energy levels clesest to first
- energylevel on the’ glven diagram, . ‘ :

' iv)', | Ind:cate the energles of energy levels drawn relatwe to hxghest energy Iavel (0 kJ mol ) (Zero)

v). . Draw the arrows to mdmate aIl possﬂsle electron tgansxtlons (Series wise). -

vi) Stafe the region of the electro magnetlc s_pectrum to whwh the each senﬁsbalmlg (Siate bcllow -
i ahe,aﬁawntﬁemsj 5




AL/2020/02/E (Grada 12, 3" term Test)

{

vil) - Calculate the waie J*'w*h of the radiation emitted due 1o lectron transxt@n from 3 e ﬁmerg}_. o 1

R

"~ level to the 2" in nanometers (nm)
(h=6.626¥ 10" s, = m x 10°ms”,  Ng=6.022 x 103 mol™)

T, LI eI W ™, FH s s 0SS A S, S
e e T T I R SRR
I N— R 0 W A T &

b) X is an element of p —bIock of the periodic table, - X showa the following reactions nnder criain|

condition.

P) By reactmg with oxygen, forms two oxides A and B havmg +2 and +4 ox1datlon numbers. '

Q). Compound C is formed with hydrogen Electron pair geomatry around the central atom in C is
. tetrahedral, : o : - . T R

R) B reacts with water in the presence-of excess oxygen fomn'ng an oxo acid D,

S} Aqueous solutions B and D are reacted to form compound E, which is used as a fertilizer.

T)  The formal charge of the central atom of the uninegative oxoanion (F) of X is +1. -

U) Cisgivenas one of the products when Freacts with KOH in the presence of Devarda's Al[oy

.~

i) Identlfy the element X

"“""“""“'"“"‘.‘"'"“""""--‘------u--an-'u-..u-.u.--unnny.--u-uu-t-nnuuuunn» --------------- R T TR P T S aee

i)  Identify the chemical species from A to F.
A B c
D LB E F

- i
Y R

PTESEnce of Ammnuum (AI) T,

~iv)  What is the most abundant form of X?

i) Write the balanced chemical _equation for the reactwn takmg place in. U, (F w1th KOH in the]

v)  Briefly explain answer given in part(iv).

el = e ----u--u----'.l"lllnunl'.N!u_l-l----unclunl.I-----u-u-guvuu.nun-u.nu....-.u...gn...............uu---.-..|-....-u..u-n-uuuun--

nu-u-un----.uu..---n-uuuu...n.-n....-unr|....--.uun.un..n--.n--uun.-onuu-nunnun..,..n,u..-.-u-,un.nnu.-n-.u wiras

-------- R e T R T P P TRS R P T T T R PR e}

Vi) Write the balanced chemical equations for the reactions shown by the compound C with the
folloveuz chmival ‘;pemeq

L With excess Cl,

5 f [ i . v




’

' ( vii) étﬁate three reasons rgm:il:zl;{y W Ee dtfxewnt from the other elements in that grnup -
- (1 o e
2) TR e

c) The mass o1 tne resndue obtamed by complcte decomposmon 5 2% 8 of & mixture of (NH4);(,O3 and
MgCOs was 1.6g.
i)  Write the baianced chemical equaﬁons for the thermal deco:mposnwn of the above mixture.

LA e b b e b ag paabEr R te SR YR TS TIIPI T e s e b ebis
..................,.......................'..........,......,..................,'................,_....,........,',.. ........ ,. ........ e
uu.;.u..-.-.uu..u............um.. ...... ..\T....'.«.-..'n.....-..u---...m.u,.u R P P TR T IT e TS T T O S .

'u|uu-l--rt'uuuu-.u.nnuuunannn--u--nu--_;.---n.uu-nn‘u-c'vn---A-qj'-nza-':f|-~'nu‘n:nuiu.u.".n..n.nn-uun..o ............... "
i) - Caleulate the mass percentage of (NH,),COs in the given mixture.

B TP T T PP T TSR P T TR T WO
. .

....u.n‘.n-.n-.-|--.---u.-...--....-....-u...1....--------.-.”u.-|.|.1.u--...uu;u-...-'.u‘uu.u ........................ TR T TP PR TR ey

Aratesidirrasarany EEE R T TY T uunuuuul--n-n-a.uiu-1-uunn|.lnny-nuu“...,“.‘.,..,”,.,.,,,...,...,..a...u...,..n....n.“.‘....

R e T L T T O P A PR LR T R P PR T R SRR T T

R T P B P

14 1 :

3) a) Solutions were mixed accordmg to the following table in an experiment performed to to study the
chemical kinetics of the reaction betweerr NaZS;gOg, and HCl by a group of advanced level students,

.. Reaction . { 0 ]mol:dm.:.. N D imoldm= Nloms
| mixture - NeapS,03/ e’ © HCl o
B T T B 10,0 ) 50 _ 10.0

h ' 2 15.0 -
3 300 G T
4 20.0 . o 4 o -
5

20.0 30 - w v, siilB
i)  Write the balanced chemical equation for the reactwn between Na;Sz():, and HCL,
- Vi ,.................,....................................'.'..'..'....'..............-.....,......._,_,........‘..,..............,.....,....'.._,...'_f...'...‘,'.'.'.
f) - Inthe above table,

T REIR T woumomntiorunv e s S NSRSy et eSSBS S i st
0} =1 the bianks in the above table indicating the appropx'iam volumes of Y,

iif) Explain the imfortance of adding "Y" in this experiment,

M e L T Y L T Py R TR P P T LR R TP R X PP

A T e L L L e T T TP TR Y 1Y i

LALLLET LYTRTRYY

N
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ALZZ020/02/E (Grade 12, 3 term 'I'est) : ,

-

iv)

"

"¢ The observed results of the above reactlon were recorded in a table as mleBth below.

_reaction | - time (t) taken to disappeur the cross (X)/ 8
mixture.
1 : ' 20.1
133
' 10.1 »
102 .-

- 100

s
) B wl s

What is meant by the "tirne" taken to disappear "X" in the table above?

; viyE . :
shedaddeseriey u-:u.-u---.-"uunuu---s.l....a..nncn-h-u-.n..-nn. T L L L ER AR RS

State four (4) special things which yon must pay your attaintion in this miﬁeriment when obtain
the readings for the time taken to disappear the cross X). ’

T P T L LT LT TR T e e e e e LA ALt

[
. P T T TR e L e L A LA A bttt

i)

By T T T T T T T P T P T e P ey P T DT L L LA L L L L LR

Write the rate expression for the above reaction.

........ demnsuraniiir UL LRI B T T T TR L Lt T T e L A e LR AR S LA e bbb e s

T T R e L A LA LA LARL A bd
-

vu) Giving reason determine the order with respect to HCL

\.

ix)

%

LN

g S T T T T LY TR T Py R R P e e R e L L S LA L LA L A A

wea nn--uu'----u..{nn.n-u,..-.-u.g|ua-;unnuulnv--yun-»nuu"---uunuluq.n-|-u.nuulnu---uuu-nnuv-nnnnnvtn-olnul'-u-

viii)_Starting from the the rate rate equation, ob_tam the relatlonshlp V sgo,3 t =k

(Tn this,expression x is the order with respect to 8,0, concentranon jon and Vs,0/ is the v volume of |
$,0;” solution)

Calculate the order with respect to ;05> concentration in the above reaction using the equation
~-inpart (viil), . - :

R T L T L LR e P e T P T R L e LT O D e Ty e TP T T P T P e R R e L LR LA L LA AL il

I L L L LT E TP TR R T L e LT L A T T T e LA LA SR LA bl

Caleulate the concentratmn of NagS;,O:; in the reactmn ‘mixture 2’ after 13.3 s, if the
concentration of the observed product iti the above reaction was 0.015 mol dm?,

R T e A LA LR LAt T LI L L LR R L T P R R P ]

e s T T e P T T TR L LR LT A A b A LA A AL AR LA AL FAIAAv B T e aaadae i br Rl esRERivIIbRItE

TP Trssseserrrrve TP ET YT UL VTV RO O N e N L e A e L e L L MEEtERATe T ebaratTos R ssRiRpIRdREbRIYE

A
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AL/2020/02/E (Grade 12, 3" term Test) ;

( b) Consider the following bimolecular elementary reaction,

’.ZI\I"JCI EE)‘ ' D e 2‘NO(E) + Ciz(g)

i) What are the basic requirements which should be fulfilled by the reactant molecules for the above
foeLulu o oooir?

i)  Write the rate expression for the above reaction.

iii) .Draw the structure of the {ransition state (intermediate complex) which is expected in the
transition between the reactant and product Indicate the bonds which are broken and the bonds
which are formed,

...-.....'.................u...............-._...........-,.......u....................m,....m........u.............4.-............‘...........

B T T T T TSy PP e e e L T T T LT r LT LT T LT e ooy T T T P PPR TR

\.no..u.-u-n.............--.n.nn..u-...nn..uuuu...n-..............-\....u.-............-.».,..u....u.--.....u........»......-.,..u.......

9@ 9 Draw all the possible acychc structural fonnu}ae for the orgamc compound with the molecujar
formula C4H; Br. (L %

R R L P T T PP dreanieess Freietsraasianinar L L S G LT PP DT PTITINY L T PO TR PO
.;.................'......,..........‘......................,.-..............u..._..................A..,.............,....................... ..... N—
“'\nlqo-n-nnnlun--'.--.-.)o-n-----un-vnn-i-‘I--l-pollon-nul--nu-l|-v-l-ll--‘.‘v|1.b--alll5;ll'u-|n|uu-utqn‘-llllnb'utlrwi llllllll rh

.-..-.-.-....-n..n.u..n...--u..---..n-.........--u.-.-...n-.nul-..-..-..-.--u.n....“......n....u...u...|.-..u-_uuuuuunn--.--nn--u

....... ;u.;,....n.”.."u.....u.......-.n.........--.¢.....nu..-.-..u..‘-.-..u--.......................u...u.u...--.._;...........................

) _One of the above structures (A) shows. optical isomerism- and two of them (B-and-C)-show—

geometric isomerism, Draw the strctures of A, Band C \

-l

iif)  Giving reasons state whether the pmduct pbtamed by treatmg A with Ni / H, onto A, shows
optical isomerism?

--u-......-..--...........--....u..-...-.'-u-;..‘...........-.--un....-....-.‘.......-u....u....‘.....u.....n.......---u.-»n..'-.n....-...u...un.
xuu..----.---.-....n-.-unnuo-'u-'»u‘nuuonnu.-u---..-nu-.u..--n-u...-n--\u.uun'uuuu.u.u--.n----vn-.n'--.-.-.-uncn-uu-
R L L R T TPy S P PP PRI PPN B L T T P T PSRN
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i LVL UL (NIEUS 12, 5 IEr 1831}

p 5 s

Write the reaction mechausit for the reaction between that compound and HBr molecule,

--------- R L BT T o
R T PP LA Ty Paratsaraiay Bibdvsirkteluraisarsanns L L L T T R T T P T P PO
ERRARIIEIRAN SR Rt TRy L e R D S P

iv) “Otie of the siruc mm of § J’r} Br, does not show geomeiric isomerism and optical 1somerism. m. |

ﬁ b) Filtin the blanks with the suitable reagents along with appropriate reaction conditions, (if any)
1) CH,CH=CH, -~ : : »  CH;CH,CH,Br
2) CH;CH=CH CH, » CH;~ 'CF - ?H —~CH;
' ' OH OH
_ ; % NaNH.
3) CHC=CH : >
L - . e HEE Al HpB0- - = - - [
\ 4) HC=CH , g dil; H,8 ‘ 4 .
. CH; - . B
l t ., HzSOa,
| 5) CH;CH= C - CH; =
. <
P c) Explain the fo!lowmg
i)  Which one out of alkynes and alkenes is more reactive towa.rds electraphihc addition reactions,
____Briefly-explain your answer. e
j A R N —
| i)  When bromine water is added with NaNO; into a sample of CH;CH,CH,CH=CH, the compound
CH-CHCH, ~ “H in_ will be formed.
; NO;

T I T T T Tt T T e e R T R T R N TR RN LR AT R T T T e T T T T T T TR LAT TR

o e T T T T P TR Y R TR T T T ey T P T e Ry R e P T P LR T TP T A ST RN R
sany '

“ T O I T I L L Rt T T T e P T S T TR R R ] R L L R L R T LT T T T T L P TP P T R T POT TR Y PRV LRR LY
..... T B
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PartB - Bssay

Answer two questioris only. (anh que'stion carries 150 marks)

5) Answer part 'a’ and eitger pag 'h' or Eart ¢ in question number 5 [(a + b) ar. (a + c)]

DR i State the raté expressmn for- the hypothetlcal reacuan aA —- bP by conmdermg the rate of the
o reactton as R, Tate constant as k and’ the order of the reactlon asm,
ii) Cousldenng fhe log values of the rate expressmn, ohtmn a relatlonshxp in the form of
el Wy ..
y = mx + C -

s 5) - Asolution contammg a compound with a concentratwn of 0.8 mol dm™ decomposes as indicated

“ii)— Indicate the variations of the log va!ues of ﬂm above vauables for first order, : second order ai au(f
© " third order réactions comparauvely on the same plot of a graph.
X axis log [A] - '
'Y axis log [R] -
iv)  State how the order of the reaetion is obtamed by using the above graph.
W) State the units of tha rate cunstants separately for each of the order of the reactions.

~

~ below at atempemture of T.
e " 2BXy(aq) ———+ 3BX; (aq) + 2X; (aq)

- Rate constant of this reaction at the temperature T was 1.386 x 10‘4
v f) . Write the rate. expressmn for the given reaction stating the reasons for it to be.in the first order.

- i) - Calcualte the half - life (t;,g) of the above reactmn at the temperature given,
; _0.693 '

‘ {For a first order reachon, tl n= kis the rate constant 8|

i) Calenlae the oonceniratwn of BX4 at 4h and 10 mins aﬁer the react:on has started, ,
iv)  Calculate the amount of heat energy rcleased to the environmemt by a volume of 5 dm® of the
.. above solution with the given conoentration when allowed to decompose for 25 minutes.
“ ..' _(The values of enthalpy of formation for BXZ.(aq), BX, (aq) and X (aq) at the temperature
: considered arc 2170k mol™, -300 k¥ -mol” and 0 kJ mol” respectively) ;
v) The reacuon ‘mechanism for the above reaction is gzven balow

— sz-h;:_zx " ._S_tepl.
see. BY + 23X o Sep?.
o BX Y . Stepd

" Idsiitify the &pbeles given as X, BY aad Y in the above reaction mechanism,

“_"_';‘ ...........

Identicfy. thcrgtc detmmmng step.from the above, giving reasons for your answer, _ J

Réy&! mﬁegew%&m"ﬁﬁf 10 - " 7124 Cheristry - 2019 July
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AL/2020/02/E (Grade 12, 3™ term Test)

(

vi)  Consder the following reaction.

0) ZA(g) +B() =—= 2C(g

D

i)

. terpérature of 400 ¥ and 6 x L0° Pa pressure.

3A+B —> AB+A, . o
The. order of the reaction stated above with respect to A is one. The reaction was started by
‘maintaining the concentration of A constant at 0.5, moldm™ and by taking the initial
concentration ofBas 02 moldm Congentration of B was 0.1 moldm™ after 20 s and it was
0,05 =oldm™ after 30 5. - ‘
1) Deduce the order of the reaction with respect to B.
) Caloulate the overall order of the reaction,
Iy Caloulate the rate constant if the initial rate of the reactlon was 1.55 x 10‘4 moldm™s™
IT) Find out the time taken to complete the reaciton.

Comlder thé above system which is at the state of dynamic equilibrium, dérive the relatmnshlp '

batween Kpand K. )
2 molof gas A and 1 mol of gas B are in a rsxgld closed contamt:r wu;h a volume of V. ata

When ‘the temperature of the mixturééwas decreased to 300 K, the system achxcves the above
dynamic ethbnum The total pressure of the system at equlhbnum was 3.75 x 10° Pa, .
I) - Caloulste the ﬁo ofmoles of each of the constrtuents in thc system sepamtely at eﬁuihbﬁm

6) a)

iif) Three (3) gases A, B and C were inserted in an evacuated vessel at 300 K temperature, in such ‘a

iv) Determine the divection of the overall reaction giving reasons.

V)

IIN) Calculate the values of Kp and K¢ for the equhbnum at 300 X temeyramrc

way that their partial pressures were 1x 107 Pa for each gas,
Calculate the reaction quotient (Qp) for this instance.

Graphically. represent (plot the graphs for) the variation between the rate of forward reaction and
the rate .of backward reaction wﬂ:h t;me, starting from the point where these gases were mixed
(att=0), o ;

Indicate how the concentrations of each of the constituents vary w:th tmae ina separate graph

Define the standard enthalpy of combustion, o
i{)_When a volume of 10 dm® of a gas miixture containing me_tmle_(cm) and ethane(C;EL) under

.

' m)

stadard conditions was subjected to complete combussion, it released 509.1 k¥ of heat energy.
Calculate the percentage composition of each gas by volume. Under the relevant conditions the
molar volume of a gas was 24 dm’ mol” . The values of the standard- enthalpy of combustion for
CH4 and CZH,; are -891 kJ mol™ and -1423 kimol” respectwely -

cnz-_c% ~CH=CH~CH,
CH, ‘

The compound which is indicated in the above structure exnsts as a gas at a temperature T. Some
thermochemlcal data which are relevant to this temperature are stated below. - :

Bond dissociation enthalpy of C.~ C bond = +348 KJmol!

Bond dissociation enthalpy of C ~H bond = +413,4 kImol"

Bond dissociation énthalpy of C = C bond = +615.1 klmol?

Suiblihation entiralpy of = +718.4 kfmol™.

atorization enthalpy'ﬁfﬁ = +218 kJmol™
Caleulate the standard enthalpy of formation in the above compound at the temperatwe T using the
data given. : . : e ]

"‘Royal College ~ Colomho 07 ‘ 11 ' 12 < Chiomnistsy ~ 2019 July




AL/ZOZO/OZ/E (Ch:ade 12, 3% term Test)

b) Thermichemical data related to-a certain <4t r:F elerents and compounds at-a-temperature.of 1500 K]

are stated below,

Compound B /kImol ! [ 527 Unﬁgl"
Fe,0:(8) 6041 87.4
Fe(s) ~ 0.0 273
5r (0 00 205.0

i) Determine the sponts.nelty of the following reaction at 1500 X temperature, with 8 suitable
calculation using the date given.

Pe0sls) = 4Fe(s) + 304(g)

if) Ata temperatura of 1500 K it is found out that Fe,0; (5) can be reduced to Fe(s) by CO(g)
(COz (g) is also formed’ dunng the reaction) .~ .. . . .
2C0(g) + Oig)  —> 2C08) .
‘H'the AG® value for the above reaction is - 514 kJmol detem:me tha vahdlty of the above
staternent with the aid of a smtable claculahon 1500 K. !

i) Write the kinetic equation for gases and define each of thc ferms of 1t

¢) & haad,© °
if) Derive an expression for the density of an ideal gas starting ﬁ'om the kinetic equatmn
iii) State an expression for the mot mean square speedﬂ/— of an Ldeal' gas in rcla‘cion to o its mé'lar_m'aﬁ i
(M) and the absolute tcmperanu'e {T) .
iv) By using those two (2) .expressions obtained’for the parts (11) and (m), state the relaneﬁshlp
between the root mean square speed, pressure of a gas and the dens1ty ofan ideal gas
v) Calculate the root mean square speed for a gas Xz mth the relative molecular mass of 28 at a
temperature of 831.4 K. ' A
vi) Calculate the donsity of the gas if its pressure is 2 X 105 Pa. - ’
e o e R ——
] Angwer two questions only. (Each question carries 150 marks)
7) &) An organic compound A is consisted of 47.52% of C, 6.93% of H, 13 86% of N and O iny by mass,
(C=12, H=1, N=14, 0=16) : _ i
-~ Find out-the-empirical formula of A.. R e Y
11) If the relative molecular mass of Als 100 what is the molecular formmula of A7 -
iif) A contains only ¢ orte substituted Noz group and the C atom wh:eh is bonded to the N atom shows
sp” hybridization. . : A
Compound A ‘shows geometric isomerism and when HBr is added to A the resulting molecule
shows optical isomerism. : : )
State the structural formula of A,
b) Do the following translations.
)  CHy—C=CH —» CHCHRCHBr | e
li) ' CaC;, ’ _.._+ ) C'l.lzCz T
¢)-1) When alkénes react w1th NaOH / K.Mn04, some times: gWe grean soluhons Explam

if) “Write the mechamsum for, ﬁxe reaction between CH;CH-CHZ and Br,.




AL/2020/02/E (Grade 12, 3" term Test)

08) a) A, B, C,Dand E ars five stuble cations in aqueous solutlons formead by d - block elements in the fourth N

' b

(04) period.
Certain reactions aud tha mrruspondmg observatzons for each of those cations are given below. -
" cone HCL
p . A —————————> P(blue colour soluﬁqu)
- NHy(l) i 3

ii) B =——————  Q(ycllow solution)

 KifFe(CN)Mew
i) € ———————3p  R{dark blue compound) '
i DMG/OH ‘ '
iv) D e §(red precipitate)

' (dimethylglyoxime) ' '
NH,SCN

V) B b T (dark red colour slution)
‘Write the chemical formulae for the species from A to E and from P to T.

In a solid: mlxmre X, three (03) metal cations are found as their respective nitrates and another metal
cation is existing as & different mmpcoum:f5 Atleast one of those catiohs belong to the 3" period in the
periodic table,

Certain expenments which were carried out to analyze qualitatively and the’ reIevant observation are

gwen below,

- Experiment - observation

1 Aaample of X s dissroIV‘edm watet: A coloured “solution and a  white
precipitate,

) The résidue obtained after filtering in expenment (1) was | The precipitate dissolved forming 2 gas

, traated with dil, HNO;, with a -pungent smell

3. For a sample from the coloured filtrate resulted from (I) Dark blue solution and a coloured

aqueous NH; was added In excess. « precipitate was obtained.

4. conc. HCl was added to the precipitate. obtained from'(s) Ayellowish solution was obtained.

_| 5._For the solition resulted in (4}, H0 was added. muowea Adarkred solnfion. T

by the addition of NH,;SCN solution,

6. A separate sample obtained from (1) was ac1d1ﬁed with | A black precipitate.

" dil. HCl and H,S was bubbled.

7. For another sample resulted from (1), aqueous NaOH | A precipitate and a colourless solution,
| was'added in excess. .. __

8. For the colourless solution from (7), dil. HCI was added | First forms, a white precipitate which
in a drop-wise manner, - gets dissolved later,

9. Another portion of X was added to water and H,0; was | A white precipitate which is insoluble
aIso added, - in dﬂ HNO; acid is formed

C)

| i) Calculate the molar ration of FeSO, : Na,SO; which was present in the solid mixture,

i) Identify the four (04) cations and the ofher anjon (which i is not the NO3) present in the given

mixture X. ,
ii) Briefly explain the observations obtained for each of the experiments stated above,

A solution with a- volume of 250 em® was prepared by dISSDI‘{Ing a mixfwe containing FeSO, and
Na&,S01. To a:25 e’ sanplé oithat solytion, & BaCly(aq) solution acidified with dil. HNO3 was added
into that in excess, The dry mass of the precipitate formed is 0.466 g. Another 25 cm® sample from the
initial solution was taken and was titrated with an acidified 0.1 moldm3 KMnO, solunon 8 cm’ of
KMnO, solution was vsed up to reach the end ~ point.

i)  Write the balanced chemical equations for all the chemical reactions deifing this process.

(Ar: Fe=156 Ba=137 0=16 §=32 Na=23)



