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© Thispaper consists of 8 pages. (Peribdic table is provided. ) Grade 12
' 3" Term Test

.;‘I..
# Answer all the questions.

% Use of calculators is not allowed.
3

##

%

Write your index number in the space provided in the answer sheet,

Follow the instructions glven on the back of the answer sheet carefully.

In each questions 1 to 50, pick one of the answer sheet with a cross (x) in aécordance with
the instructions given on the back of the answer sheet.

N _ - _ _ -
Universal gas constant, R =8.314 Tmot K~
Avogadro constant N, = 6,022 x 10% mog™
Plank’s constant . h = - = 6,626 x 10™Js
Velocity of light C = 3x10% ms™

T

(1) . The set of quantum numbers associated with the last two elections of an atom in an element are (3, 1, +1,
+2) and 3, 1,%1,2) . The element is, : : _
(1) At " (2) Ca . - (3) e (4) Ar - . (5) S

2 . Which of the following ion has the highest polarization power? _ . 3
() AP () C* - 3) Ba - (4) Mg* (5) Na* -
-(3)  Number of compounds with molecular formﬁ[a C4H¢O , which are op.tically inactive is,
(1 3 2) 4 3) 5 - “4) 6 (5) 7.
(4)  The increasing order of acidity of CL;0; , NayQ, P;0; and MgO is, ' .
(1) Na,0<MgO< P;05< 80, . (2) Nay0 <MgO < Cl04< Py0; - ,,

(3) MgO < Na;0 < CLyO< P05 (4) MgO < Na0 < P,0s< CLO;
' (5) P,0s<Na0 <CL,0,<MgO : .

(5) The answer that does not show the correctly matching name with structure of the organic compound is,
—— = Compound . | _ _IUPACname

1) CH3CH,C (Br) = CH CH(CH3) CHz | 3-bromo-5-methylhex-3-ene
CH, CH; CH=CH CH; OH )

2 S—phenylpenf -2-en-1-ol

- 0
| 3epne2-
3) CH;CH;CH = CH—CCH; i

[8]
.
4) CHiC= C C'~ C(OH) CHy-

2-hydroxyhex -4-y-_n-3 -one

fe, 3-oxohex-4-ynal
5) CHiC=CCCH,GHO -~ , 07_* ex-4-y ‘

"(6) When inorganic compound A was thermally decomposed, diatomic colourless gas was evolved. When it
was reacted with metallic element with atomic number 12, and water was added to obtalned product.
Then a tetra atomic colourless gas was evolved, Elements that can be present in A are,
(1 CHO (2 N,O,H @3 CHCL ' (4 NCto (5) N,H,C
S " ‘




(77 Mass of Hehum atom is fwice as that of Hydrogen mo[ecule At 298K mean Kinetic energy of Helium'is, *
(1) twice as that of Hyd_rogen : N : (2) ‘Same as that of Hydrogen.
(3) Four times as that of Hydrogen, ‘ (4) Half as that of Hydrogen.
(5) Above all s'teigqnxents are fauls,

% (8) Which ofthe follo;}ing'coinp(.)hﬁd shows enantiomerism?

4 UM CHCHy OO e PARRIER
m. L= . o TN o
" CH4CH, CH,CH; © . "CHaCH; H
CHCH2__CH;. | o CHJCHz\ oSt
3) /cﬂ_ iy G / \ '
H CH;Br

CHg\ _ C/CHQCE
%) - ~
CH, ) CH;Br
(9) Which of the following statement is incorrect regarding NayS,0;.
(1) At last with reaction of Pb(NOj);, a black colour precipitate is formed.
(2) - Used in iodometric titration to defermine I. J
(3) When reacted with dill HNO,, collodial § is formed.
" (4) Give a white colour precipitate with aqueous solution of BaCl,. -
(5) Gives Br, when reacted with KBr

(10) Given below-is the Born - Haber cycle of formation of MgBr; lattice.

Mg(s) + Bry(£) e MgBr; (s)

AHnl l AHuap . A
* ’ P ) »
AHIEl‘L l AHp Amy,
Q T
"~ AHe l X
R U

The answer that gives value of X s,
(1) AHp—AHar— AHrg1— AHige — AHvap— AHp — AHu
(2) 5[ AHp = gy = (AH)g; — OHy5z) — BHygy — AHp = at;)
3) E(AHf"‘AHat"‘ AHipr~ AHigz — AHyap— AHp ~ AHL)
(4) 2(AH;—AHu— (AHger— AHige ) ~ AHyap— AHp — AH)
(5) 2(AH¢—AHa~ AHiga— AHiez - AHyap— AHp ~ AHy)
(11) Following diagram éhows fnrmétion' reactions of propene and its reactions. Which of the following reaction
can't occur. : : i

Br,/CCE
(1) CH:CHCHBr -algoholic Oy CHyCHBICHBr (3)
KOH Propene NVH
2) CH OHCHMz Oy - |
(2 CHASRICERER S dill, H,SO07 CH,CH(OH) CH; OH (5)

2




(163 Which of the fo]!owmg statement is mcurrect regardmg titration of KoCrayy and C,07in acidic mcd:um

(12) Ideal gas A present in a container at 27°C temperature and 2x10° Pa pressure with volume 5 m. What is the
density of that gas? (Mx=28 gmoc™) , ; a» ’ E

(1) 32.54 kgm® o (D) 2.245kgm® 3) 0.2245kg1n23.. T
(4) 32.54 kgm™ (5) 3.345 kgm* : )

(13) At constant pressure, temperature of thass of gas is mcreased from 19°C to 20°C. The volume (V)

 increasement of that gas is, :

(1) Upto v (20/19), : ; 2) 1/.273.15 amaunt by volume at 0°C.
(3) 1/273_15amount Ey volyme at at 0 K, : (4) 1/273_15 by its volune.
(5) No change in volume, - soow

(14) Cohsider following é&rhoc‘atio-ns.

Ho ey "CH,

‘ [ . { ” = ) & .

CH, ~<[:-—?'_— CH, _ CH; ~ €~ izw_cm . CHy - 51~ CH,CHy
, . ' I

CHy H ‘ GHy H . CH,

V) 5] g (®)

‘The correst increasing order of stah]hly of above carbocations i is, ‘ _ :
(1) A<B<C (2)3 C<.A (3) C<R< <A '(4\C«A<a (%) A<C<B

(I5) When aqueous ammonia snlunon was added 1o ‘i(l]ulie}n of cerlain metal ion, a white precipitate way
fomzud When NaOH solutioy was added in. EXCess, ‘precipitate gel dissolved. This metal jon can be,

() (csq) . (2) Ba®' (aq) (3) M (ag) 4} AC (ag) (S) Allahuvc

i
i
{1y O™ formed i reaction acts ay self indicator for the reaction. l
2w Losphoric acid is used'to remove for med-CO; from nmnum. ] !
- {3} €107 acts as standard solution, v {
{ 4) The C07 so[uﬂon should be heated up to cercain mtznl at the begmning‘

.i ;
t Sw“‘*mﬂﬁ%ﬁeﬂwﬁﬂﬁ‘ﬂﬂf“ TSNt B memmscav s il

{f-'-f} ‘m}unnn—){*ls prepared by d&sqnfvmg 0 288 g of FQ.C;'O.{ i dill. 112804 This solution was heated try 65°C.
Under this condition, volume of 0,025 motdm requires to react complete: by with FeCy0, is (in cm,)
(C=12, 0=16, Fe =56) : ’ ' &

. Notahle : In solution X, FeC;,04 exists ag P62+aﬁd ("‘202“

s @4 a0 @ (5) 36 j
(1 8) Which of the following compound has the h]ghest boiting p_é:'nt,‘ ‘ ‘ ;

(1) (CHy)s CCH,CH, _ ; (2) (CHy).CHCH (CH), !

(3) (CHy), CHCH,CH, CH, . (4) CH;CH,CH (CHy) CH;CHJ e

(5) CH;~CH,- CH,~CH,~CH,~CH,

(19) How much is the 804 composmon (in ppm) in a solution formed by mixing 125 em’ of 0,2 moﬁdm
NaOH and 125 cm of' 0.1 motdm* H,S0,(5=32 Oﬂlé Ne=23 H=1) .~ =
(1) 960 (2) 480 (3) 4800 (4) 9600 ©(5) 1420

(20) In comimertial H,80, acid solutlon with density’ 1.84 gem™ consists 98 % H,580, acid by mass. The
amount of water moles in 500 cr’ of this acid solution is, (H=1 , $=32, O=1¢)
(1) 2.0 25 @10 ' @) 3.6 ' (5) 1.8




e —

(21)" Which of the following molecule has the lowest polarity,

i e ¢ PRS- SR
NS 5 S W T ®)
: C=C_ G s
c” H H CH,—CL
' . ct -
@ K et Ty N o
edl : . . Eal
 CHa ¥ . C\CHJ ; ¥ kg Ly Cr;

¥

(22) Physica!_ properties of three species R, S and T are given below.

Electrical conductivity

‘ Spesies. Melting |  Boiling i _
point/ °C .| point/°C Solid ~ Molten
R SOi ’ 1413 poor exc'e_ilent -
S 2852 3600 | poor excellent
T 3350 4827 excellent not known

Which of the following can be R, S and T species,

L TR - 8 N ;
O | NaF. KCt Cu
@. . NaBr BaO . S10; |
(3 NaCt © MgO " C(graphite)
@ NabBr MgO “C{diamond)
& | L BeCl, Ag

M is 60% . Relative molar mass of M is, (CFS_Z ,0=16)

(23) In dichromate of metal M, there are 2 Cr atdm for 1 atoms of M. In the oxide of M, mass percentage of

(1) 28 (2) 30 (3) 26 4 24 (5). 32
v . L -
R ‘"'""—"(24) Conmderfal!owmg thermo chemlcal Al s e b -
Compound Standard formation enthaipyik.}mor, B
............ o b L OBy +23.0
H,0(g) 2420
HF(g) 267.0
Theé standard enthalpy change of the reaction, :
OF,(g) + Hy0(g) P O(g) + 2HF(g) is, (in kImot™"
(1) =57 . (2) =315 - (3) -753 (4) +573 (5) +315

25) The incorrect statement regarding factors that affect rate of a chemical reaction is,
(1) When temperature increases, reaction rate increases.
'(2) When concentration of reactant increases in any chemical leactton, rate increases.
' (3) ‘In a solid reactant, by increasing contact surface area rate increases.

the rale, .
(5) Rate of a reaction is the change in concentration per unit time.

(4) When fhele are gaﬁeou, reactants, partial pressure change of those at unit time, can be considered as




(26) When iodine is heated, easily it subhm:zes Which of the following is correct rega:dmg so[ld jodine and

(@7

28)

(K0

- iodine vapour,

Solid _ vapour
(1) lonic . - ; Atomic
(2) Ionic Molecular
{3) Molecular Atomic
(4) Molecular . Molecular
(5) Atomic © Molecular

You are prowded with bottles consist solutions of AgNO:, and Ph(NO;)z solutions. Which of the following

-reagent can be used to distinguish those.
() Na$yOs(aq) . = (@) K;Cr;O;(aq) . (3) NagS(aq)
(4) KNOx(aq) (5) HO() ' a

3d transition metallic element A was reacted'with_ dill.. HCL Obtained product was boiled with conc.

- HNO; and resuliant solution gave 2 brown colour precipitate with dill. NsOH as well as NH,CI and

NHOH mixture. Also precipitate was insoluble in excess of above reagénts. The most suitable oxidation -

states for A canbe,

(1) +1and+4 *  (2) +2end+3 - (3) +3and+5 (4) +3 and +6 () +3and 47 -
Pair of compounds that under goes disproportionation in aqueous solution i5, .

(1) PC;and NCEy o (2) NOyand $O;. ¢ © (3) $0,and 50;

(4) NC,and Tl () Ctyand NCLs.

Maﬁ-:_i M was reasted with conc.HNO; to convest it into M(NCy),. When HyS gas was passed through
- resultant golution, sulphide of metal was formed as a precipitato. Here 1.27 g of metal M gave a mass of
dry aulphide with 1.910 g, Metal M can be,
(S =32, AL =37, Cr = 52, Fe=56, CO= 59, Cui = 63.5) , i
(1) AL ) Cr : (3).Fe 4) co (5) Cu

* Instructions for guestionno. 31 to 40,

For each of the questions 31 to 40, four responses (8), (b, (¢} and (d) are given, Ove or more of
these isfare correct. Select the correct response / responses. In according to instructions given, on
your answer sheet, mark. .

(1) Ifonly (a)and (b) are correct

(2) Ifonly (b) and (¢) are correct o
(3)-Ifounly (c)end(d) arecorrect. . _ _ _

(4) If only  (a) and (d) are correct
-(5) If any other number or combination of mbpensu is correct
Swmmary of ahpve Instruetion.

M 2) ). a G

(b) are correct | (c) are correct | (d) are correct | (d) are correct | combination of responses i
: correct

6nly (2) and |only (b} and|only (c). and | only {a) and [ Any = other number  of i

(31) Which of the following pairs of lines has / have same difference which is equal to the difference between

2" and 3" lines of Balmer series of atomic spectrum of Hydrogen?
(a) - 4" and 5" lines of Lyman series
(b) 2" and3“ lines of Paschen series
(¢) 3™ and 4® lines of Lyman series
_ (@) I%and 2" linesof Paschen series




" (32) Molecular speed distribution of gas at two temperaturés Tiand Ty, is given in below graph.

A
molec.:ul:m i
fraction ’

~—

' , ) N “nolecular spead
Which of the following inference / inferences can be made according to this, ©

(2) Among T, and themperatures higher temperature is Tg_

(b) Its confirmed that this pas is an ideal gas. ,

(c) attemperature T, value of the most probable velocity is larger than that at temperature Ty
(d)- Molecular speed distribution is high at temperature T than attemperature T).-

(33) Which of the following statement /s is fare incorrect rcﬂardmg, any two compounds with same emplcal

formula
=: (a) Molecular formule should be same. .
?(b) Percentage composition of element should be same.
(c) Molecular mass can be different ,
(d) Number of atoms in each compound shou!d be same.

(34) Which of the following stntement/s is / are true regardmg nitrite (NOZ Yo
. (a) It does not consist 1 bonds. :
(b) Its geometry is trigonal planer.
(c) Its shape-is bent.
(d) - Valance shell of Nitrogen has less than 8 electrons

(35) Wave energy in microwave oven is absorbed by pola1 molecule. Whlch of the fol!owmg can absorb micro
wave. S

(a) C2HsOH (b) Si0, (¢) CH3COOH (d) CCL4

(36) H~C=C~CHy — (II=CH7_'

R

True statement/s regarding ahove compound is / are, ‘
(a) Gives a silver mirror with reaction of ammonical AgNO;,
(b) Evolves Hy with reaction of sodium:
(¢} Decolourizes Br, water. :
(D lees a reddish brown prempﬁate with ammonical CuC(')g

(37 Which of the fo]lowing statement/s is./ are true.
(a) If the density of water isl gcm when 0. lmoﬂ of NaOH is dlssoived in Tkg of water, mofar[ty of
NaOH solution is 0,1 moldm™ -
(b) Since volume of solution depends on temperature, concentration of solution depends as
temperature,
{(c) Molality of Na,COj3 aqueous solutlon at 25°C is same as that at 30°C of same solution.
(d) Concentration is an extensive property. :




.

(38) Which of the following statement/s is /are true regarding thermodynamic sytems,
(a) Jn a closed system , through the boundary work does not exchange.
(b) In an open system, through the boundary both matter and energy exchange,

(c) In an siolated systein, any process with positive entropy change is spontuneous,
(d) In an isolated system, even though matter does not exchange , energy exchanges

(39) CH,— CHCH Br

Whmh\o?”the following statement /s is /are correct regarding above £ompound,
(a) It can exist in four stereoisomeric forms.
(b) Product formed by catalytic hydrogenation shows two stereoisomeric forms
(¢) product formed by treating with alcoholic KOH shows optical isomerism.
(d) Product formed by treating with alkaline KMnOj has four steoisomeric forms

(40) Consider the following reaction,
3Ha(g) + Ny(g) ——> 2NHj(g)

Which of the following relation/s is/are correct regarding rate of this reaction,

(a) —salfe(@] . ~AW(g)] ' (b) — LAV _ AlN(9)]
3 Ak A o 3 3 At At

© Na(yl 2ANH3(9)] o (q) Al@] 14
at ‘ at 2 At

Instructions for question no. 41 to 50.
fn q‘uestion no. 41 to 50, two statements are given in respect of each question,

From the table gtven below, select the response out of the responses (1), (2), (3), {4) and (5) that
Dest fits the two statements and mark approprlatly on your answer sheet,

"Response Flrst stmement T - Second Statement
b i e A B B R B 1T -and-cozreetly-axplains the first statement. ... R
(2) True True, but does not explain the first statement correctly
3 | Twe False
“ False True
) - False False




First statement - . Seec.:d Statement

Van der waal equation consits ammendmeént for

-Van,der waal equation can be used for, gases deviation of real gases.
41. | that begaves ideally. ' N ' i
LR T

Molar volume of an ideal gas is 22.4 dm®. " |Molecules of ideal gas are free of molecular
42, : volume and do not show inter molecular
. interactions.
43. | Concentration is an intensive propetty. Intensive property is a property which depends.

on amount of substance in the system.

44. | All three carbon atoms of propynal lie on | All the carbon atoms of propynal show same |

same plane. hybridization. . - :
By subjecting CHyCH; for chlorination, In the presence of difTﬁsed"ISun light, alkanes are
45, | CHyCHsCelean be obtained. subjected to chlorination,
46. | IFyion is not tetrahedral, _ In IFjion, ‘geometry around I atom. is not
. tetrahedral, ;

e _ Kl can act as a reducing agent.
47. | In the presence of NaOH, MnO, and KT react |
to form I, and Mn(OH);,,

When conc,HC? is added fo-a test tube which PbC¢, is a yellow colour precipitate.
48, | consits a solid mixture of NaCrO, and PbCl, ’
gives a yellow colour precipitate.

‘ 49. | Boiling point at H;0; is greater than that of | Inter molecular attraction of HyO, is stronger

water, : than that of H;0. :
50, 'Conc. SulpRaric Beid Ga be Used 10 dry ety | Cone: Sulphurie-acid s dehiydravtngagent.—
T gas. -
b koipees

Vishakha Vidyslzya , Colombo ~03
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Part A - Structured Essay (Pages 0208 ) For Examiner's Use only
- *Use of calculators is not allowed. ' r Part Q.NO. % | Marks |
% Answer all the questions. i
*  Write your answer in the SiJRCE provided below each A 7
question, | 2
*  Please note that the space provided is sufficient for the answer and 3
that extensive answers are not expected.
. . : 4
In answering questions 4 and 7, you may represent alkyl groups in
a condensed manner. - ; : ' Z
H H ;
[ o B 6
COBE, Heeles e may be shown as CH, CH,— - L
. [ i o ' 7
“H H
3 , 5 8
Part B and Part C -~ Essay (Pages 11-16) ¢
. _ 5
*  Answer four questjons selecting not more than two questions -
from each part, | T
* At the end of the time allocated for this paper, the answers to
three patts A, B and C together so that part A is on fop and
handthem over to the supervisor, T ) e
*  You are permitted- to remove only Part B and C of the
question paper from the Examination Hall. o
ki ] Final Marks
- Universal gas constantR ~ =8.314 Jmo" K ™ P
Avogadroconstant N, = 6,022 x 10” moe™
o In nurhbers
Plank’s constaht  h = 6.626x 10 Js '
BT . In Letters
Velocity of light € = 3x10°ms™ L )




‘Structure Essay — Part A '

o Answer all the questions.(eaéh question carries 18 marks.)

(8 () Complete the expression given below to deterniine the oxidation state (0) of an atom ina -
Lewis structure by inserting the terms Na, Nrpand Nap in the appropriate boxes
Ni=Number of valence electrons in the atom -

Nip= Number of electrons in lorig pairs
Ngp= Number of electrons in bonding pairs around atoms (Here bond electron pair -

s Pl o R

belGhgs to more electro negative clement)

o= | |- |+

- (i) Filj in the values for N, Nypand Ngpin the appropriate boxes and qa!culate the oxidation

state on N, O, in the structure NCO  given below.

[ -c=0:T
0“;),".‘ d - [ : + J

(iif) Draw the most acc&piable Lewis structure for SZCr;z.

E

(iv) Draw t@o resonance structureé for SF20. /S—O =

(v)-Based-on-the Lewis-structure-given below, state the following regarding C, N and O-atoms given
in the below table. _ : : ' '
1. VSEPR pairs around the atom.
II.  Electron pair geometry around the atom . -
"I Shape around the atom. ' '

* - V. hybridization of the atom.

H 0 H
' | |
H-N~0-C—-C~C=N ;
N I b . . » ,

. H
Atoms are numbered as follows.
H 0 H

] I3 l4 5
T LY I(:“— ¢’
. H . 2

e ]




VSEPR pair

electron pair geometry

Shape -

hybridization

(vi) Identify atomic / hyBrid orbitals involved in the formation of the following o bonds in

Lewis structure given in part (v) above, (Numbeﬁug of atoms is as in part (v))

£ - 80 ° W s ; B3 wwrnpusssvsevngmnn
i o¢ N o - J—. s g
L ¢t PR . T— B srsresnssgmasein

IV. C*-NS T s NS e,

: ! : " (6.5 marks)
(b) (D)- In Cr, write relevant quantuim number set for electron /s in sub energy level with
- the highest energy. '

St .
B L LT RN

(ii) 1dentify the type/s of intermolecular forces present in I, IT and I1i given below.
I) Xegas '
' H) COL88S s S S

- 11 G]updsé SOIULION 1eovreveesnirmsrssn assessre eessesesane

(iii) ~ "The boiling point of 2,2-dimethylpropane is lower than the boiling pbint of

pentane" Giving reasons state whether this statement is true or false.

.. (iv) Arrange the following in the increasing order of properly indicated i parenthescs
(Reasons are not required ) ‘

L. CH4CN, CH;CONHy, CHyCH;NHy, CHICHNH.(C-N bond length)

................... R RS Pt ma e ey
11 CHy, CHf , CH5CE , HCN (electro negativity of ¢ atom) X
T [ivvaretenmienienins Sonninenerenoon (3.5 marks)




2. (2) A,B,Carethree gascous consecutive elements in same period in periodic table which are
. non transition. The first ionization variation of these elements s B<A<C order.
‘() Identify elements A, B and C.
- iSRS B smmcsspunrssamsononns L i ihaassivsit LAY
(i) -State all positive oxidation states of A and give chemical formula of example for each

oxidaiton state.

s, e T PP R T EE LT LR A G A ek R e ettt

P Ty P e P P R ER R R R LI LA T T T T T P R R PR P L I P LR E L R E TR

(iii) Write formula of compound D formed by combining B and C.

............. R T R e L S

ehrdesbaninerresans R R T TR T T T R ]

(v) Write chemical test that can be used to distinguish two anions given in (iv).

T T T TR R T L R e L AR

) ‘ (4.0 marks)
‘(b  Colourless agueous solution R consists two anions and a cation, Following tests were carried
out to identify these ions. For each test a new portion of solution R was used.
_ Test Observation
1, (i) Dill.HCE was added. colowrless gas was evolved. :

(ii) Evolved gas was tested with filter No colour change.
paper dipped in lead acefate. ‘

(ii)Evolved gas was tested with filler | Orange colour changed'to greeﬁ.

dipped_in__acidified___potassium

dichromate. )
2. (i) Small amount of aqueous AgNOs was A pale Yellow precpitate (X) was
added. formed. s .
(i) Precipitate was separated by filtering yellow precipitate (Y) was formed.
and excess dill. HNO; acid was added. Gas was evolved.
(iii) Evolved gas was subjected to test 1(iii) Colour changed from orange to

areen.

T (iv) Yellow precipitate Y ‘was separated by Precipitate did not dissolve.
filtering and washed and then conc. '

NH,OH was added. :
3. (i) NaOH was added and heated. A pas evolved.
(ii) Evolved gas was tested tested with Filter paper turned brown.

filter paper dipped in Nessler’s reagent.
I




(i) What is /are the gas / gases responsible for observation in test | (i).
(i) What are the compounds in pale yellow precipitate (X) in test 2(i).

(1if) What are the two anions in R.

............. R R A T T T R R T TR L RN L T L r T T T,

1

(iv) What is the cation in R.
(v) Write the chemical formula of species responsible for observations in following situations,
. Dark yellow precipitate (Y) in 2(ji).
1L Gasin 3(i).

(Vi) Write a balanced ionic equation for reaction in 1(lii).

s _ : (6.0 marks)
3, (&) (i) For an ideal gas plot the variation of compressibility factor (Z) with pressure (P) at 237 K temperature,
il e _ ,

(i) Atsame temperaturé is above grablg, draw the variation expected for Hp, CH, and Cqu gases.

- ——(ii).-Draw.the_variation.of Z with P for 1mof of Hydrogen gas at -70°C and 20°C temperature ina

new graph.

b
L

(iv) Give reasons for the difference of variation of compressibility factor for real gases
‘with respect to ideal gases.

o R R edsuravenes CerEes SRR e R
FE A R S B O Ty T T O PP R PR TSI
B P BT ———————— e S S SRR
S R T T e R s LT VT vesaiaea

5




®)

(v) 2.30 g of MgCO; was heated strongly to get a constant mass of residue 1,10g. When
evolved CO, was collected at 27 °C and 1x10° Pa , volume was 250 cm®, Find out molar
volume CO;of at STP. (Mg=24,C=12,0=16) '

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

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

. ! (4.6 marks)
(i) Consider following thermochemical data.

Standard Formation enthalpy CH;COOH(g) - = ~487.6 kJmot”
Standard sublimation enthalpy C "k =715 kJmo™!
Standard bond dissociation enthalpyH~H =432 KJmol™!
*Standard bond dissociation enthalpyC—H . =413 kmot"
Standard bond dissociation enthalpy C~C -+ =346 kimot™"
Standard bond dissociation enthalpy C~0 =352 kJméE"'
Standard bond dissociation enthalpy O-H =484 kimot™
Standard bond dissociation enthalpy O=0 =496 kJmot!

(i) Calculate standard bond dissociation enthalpy of C=0 bond using a thermochemical

cycle.

(i) Following thermochemical data are provided at 25°C for reaction,
Hygy + Clagy—> 2HClg

"Chemical species , . Hyg Clay - HCly B
Standard formation enthalpy /kJmo2™ 000 0.00 490,00
["Standard entropy / kImo€ 'K 0.80 0.12 0.60

(1) Calculate AH® for reaction at 9500,

T e e e e PR R R R R R R TR R AR AR LR RS LR AL bR A i




1l x
¥ (1) Calculate AS® for reaction at 25°C.
(111) Deduce Wwhether reactions is spontaneous or not at 25°C by a calculation.
R A P R s sevessbsn gty g
! : ‘ (5.5 marks)
' . @ hydrocarbon A, mass percentage of carbon is 88.89%. Its relative molecular mass is about 55,
(C=12 ,H=D) :
=, (i) Find out empirical formula and molecular formuia of A.
) nrevrehessitioqiontatsananannns rtraredditrraatasbsadsainsanseriTianns Arswiseate desbis beatesrrearasiin Aervaans
i Gy If A'is nota cyclic compound, draw 04 structures that can have for A.
i :
{ :
;
= 7




(i) One mo€ of B, which is an isomer of A, reacts with | mol of Hyin the presence of
Lindlar catalyst to form gaseous hydrocarbon C. C shows diastenomerism. Identify B

and C. -

B C
: : : (4.4 marks)
(b)  Write a mechanism for following reaction. '
CHCE, + Ct 98l "o ce, + HCE
_ sun light
(1.6 marks)

() Acyclic unsaturated hydrocarbon X with molecular formula CoH,, shows enantiomerism has
the lowest relative molecular mass. '
(i) Write the smallest possible values for n and m.

1 T Y S - m....... e e

. (ii) When above hydrocarbon X was subjected to catalytic hydrogenation, saturated: .

“hydrocarbon Y was formed. Draw the structure of Y.

Y
(ii) [dentify carbon atoms that hybridization changed during. formation of Y from X and
label these carbon atoms by drawing a cycle, in above structure of Y drawn by you. '

", (iv) How-to distinguish X andY by a chemical test.

..........
............... - oA
R A B e e AR S S S b A A

;
................

(4.0 marks)

Vtsh‘akha\ﬂdyqiaya , Colombo ~05
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(13~ egdin, 12 -Grade- 12

Chemistry ~ II

(3—- Om Bogas, 3" Tepm Test

# Universal gas constant & = 8314 fmol™ K™
& Avogadro's constant MNy= 6,022 x 107 mog™

Part B - Kusay
o _Answer two questions., (Each carries 15 marks)

5 (a) (i)  Write ideal gas equation and in[roduw each term.
© - (i) Two rigid contains with volume Vdin® in each, consist oxygen 2as are connecled by a
-capillary tobe with value which has a nwi:gxble volume. Then value was ops\m-{i and both
bulbs were maintained at 27°C temperasure, The pressure of the system was 1.2x10°Pa
Temperature of one container was maintained at 37 °C ~while tempe¥iture of other container
was raised to 127°C. What is the new pressure ot the system.

- A . 88 marky |
St '!} Write balanced chemical equativns for ta}t!awmh suthalpy changes for compound CaCE, {.s)(whici'x. is
highly water soluble fonic eomponnd. : :
L Stendard dissolution enthalpy of CaC E;,:s;, =y kY mot™
Ik . Standard hydration enthalpy of CaClyy =y k¥ ot

-I}E. " Beandurd Tattice enthaipy (i!" CaClyy = ., k'.f ol
. {u) bswg enthalpy lwﬂ ngtam, dcr:ve i tefationst up for standard dissolution e; ‘hany of Calllyy using
XY and Z, .

{iii) Determine exthrr ionic rompmmd NaCegor L t(,ﬁmhas the hi ighest water eolubmty, usio g energy level
didgram and & caleulation, if following data are provided

| || consxdenngtcmperature,fsS of N;04(g) and NOA(g) ave 304 J mot” K and 240 I mot ' K

\H et KT o™ AHY S id mol T
Li'(g) - 499 1 - LiC{{s) -848
Na'(g) C-190 NaC(s) 776 - ,
G T O ) S D
‘ - . (4.5 marks)
(©.  Consider the following gas eous‘equiiibrium syster at siandard stefe, - '

NO4(g) == INOy(g) ; AHY =57 kimol"

respectwely Find out temperature T , that syslem is at equilibrium.
o (1.5 marks)

6. (a)(i) "Inan ideal gas, molar mean kinetic energy of molecu]cs is propomonal to thermodynamie temperature
(", Explam this statement considering ideal gas equation and molecule kmetlc equation.

" (i) 50 0 g of mixture consxsts thermaily stable inert materlai anid” equxmola: composition of KNQ, and
KMnO; was heated to decompose completely Evolved gas was collected by downward displacement
of water at 27°C room temperature. When 20% of formed g gas gets dissolved in water, resultant gas has’

. avolume of 400 cm® and pressure of 1.5x10°Pa,’
9




. (iii) Write the Formula of coordinate compound A, B and C(No_need to_give reasons)

At 27°C saturated vapour pressiite of water is 26.50 miiHg. A:tmosp'heric pressure is 760 mmHg
(i) Find out the mass percentage of inert substance iri the sample.
(K=39, N=14, 0=16, Mn=55) ‘
(ii) How much is the mean square speed of gas.
: . 5 . (6.0 marks)
(b) (i) Following table shows the results of 04 experiments used to find out rate of below reaction at 300 K.,
MUt Ly 3 2NOCLy,

oo = : 5
E);r:;Tlr):;:n! ‘ Ir;:xz)l;zoncen‘tratmn/ mot{ 2::! Iitil rate / mot .
) 0.010 - 0.010 1.2x10?
), © 0,010 0.020 24 x10°
3) 0.020 0,015 - Ry
4) 0.020 0.020 4.6x10"

(i) Introduce an expression for rate of the above reaction.
(if) What is the total order of the reaction?
(iii) Find out value of rate constant K. .
(iv) In 3" experiment, what is the value of reaction R;.
. : ’ 16.0 marks)
7. (a)  Aqueous solution of salt A gave a white crystalline precipitate B with.dill. HCIL Precipitate was removed
: by filtering and H,S gas with passed through the resultant filterate to get a black colour precipitate C.
- Compound B is soluble in hot water and KI was added, and cooled to get golden yellow precipitate D,
Compound A does not evolve any gas with dill. HC. But when compound A was heated a reddish brown
gas E was evolved, - :

@ Identify compound A to E. i ‘
] Write balanced chemical equation for thermal decompotion of compound A.
(i) Write another chemical test (other than given in above ) to identify the an ion in compound
i | & :
: _ (4.0 arks)
(b)) A, Band C are 03 coordinate complex compounds consist ion, of metal Nickel. In alt 03 shape is
octahedral. In ail 03 compounds Nickel is at sarne oxidation state. Only CN™ and H,0 are coordinated
as ligands. Only K" is present as non coordinate jon. A, B and C compounds give altogether 2, 3 and 4
ions respectively. E
(i) What is the oxidation state of Ni in coordinate complexes.
(ii) Write electronic configuration of that ion corresponds to above oxidation state.

(iv) When compound B is heated with NaOBr above Nickel ion in (i) get oxidized to another oxidation
state. In this new coordinate complex molecular formula is NiK;CyN3H;0;5 . Ithas CN- and OH™
as ligands. It dlso has octahedral geometry. L
(1) In this complex what is the new oxidation state of Ni,
g (I What Is the formula of new compound ‘ ,
‘ ' _ ' (5.5 marks)
(C) Following table gives, data of experiment carried out to determine kinetics of reaction of bromination
of acetone (CH;COCH,) in acidic medium, )

Experiment [CH;COCH;) / ~ Bry}/ |/ rate of consumption
number: mol dm™ mof dm™ mot dm™ of Bry/ mof dm™ s
1 0.30 0.05 0.05 5.7x10°
2 0.30 0.10 0.05 5.2x10°
3 0.30 . 0.05 , 0.10 I, 14x10™"
4 0.40 0.05 0.05 7.6x10”
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8.

(i} Rale of the reaction depends in concentration of CH;CQCLH; , +i™ and Bry . Considering K as
. rate constant , write 'an expression for rate of the reaction r. 2

(i)  Find out order with respect to each reactant using above data.

(iily  What is the total order of the reaction.

(iv)  Calculate rate constant of the reaction.
! ) (5.5 marks)

(8) Using only chemicals given in the list, show how do you carry out following conversion,

H H H
@CHQCHZOH S _@
|
CH;

Chemica! list:- H;, Pd/BaSO,/ quinoline, HBr, cone. H;SO4, Bry, CCC,:, aleholic KOH , Na -

& : ‘ (5.0 marks) ¥
(b) Using A as the only initial organic compound, show how do you synthesize compound B.
. o .
: H
CH;CH,CH,Br 0 CHy=C~CHy
{A) R (‘B) : (3.5 msavks)

{c) Wr;t\. tiie mechanism for reaction of 2-Methylpropene and HBr, ; |

(d} Hydeovarbon A gives a white precipitate with  AgNO; i NH; LA has two C atoms with sp’hybridization and. ,
) two C atoms with sp hybridization, A]w it hew 3 sp' byheidized carbon atons.. A shows geometric ﬂmd‘"

pptical isomerism,

{1} What is the molecular formula of A. g
{ily Drrawy the structure of A, & i ) '

(i3 What §s the IUPAC name of A, - - (4.6 waurks)
‘ i

(d) When two aquecus solutions of compound i and B were mised, water insoluble and insoluble in difl
- HNO, go_rjrq}ouud . and water soluble compound I were formed. When compound A was heated brown
aolour zas Fowas Forrmed  Whisfl (NFLLCO, s sdded” toraqueans solution of A, White mrecipitate F way

fi vrmeci and that precipitate releases a colourless gas on hiealing. A gave a apple green flame in flame test.

Whe—n NHOH was added to agheous solutions of compound B, dirty green presipiiate H, founed, Wl\k_‘-h

is insoluble in exeess reageni.
(iy {dentify compounds A to H.

(i) Write balanced chemical equations for reactions of formatlon of «.umpouud Cto .

(7.5 marks)

(b) 1.0 g of KCCO; and KCL mixture was dissolved in 250.0 om’ of water. From this solution 25.0 cm?

was reacted with excess SO, and rcaming SO; was expelled by heatmg th,n acidified AgNO; was

added, a precipitate with mass 1435 g was formed

From the initial solution another 25.00 cm® was taken and 30.00 em’ of 0.5 moLdm" I‘c‘%O ‘was

added. Unreacted FeSO; in this, was reacted with 0.1 mofdm™ K,CryQ; solution which required

12,50 cm® volume, Find out melar ratio of KCLO; and KCE in initial mixture.

(Ag=108,CL=1355)

(7.5 procks)

1




10. (a) ‘Certain reactions relevant to salt X are given in below

dil HCE pale blue cone. NHQ dark blue solution
- solution ey

(A) \q'm.\[_[ca : (B) .
B&Cf.z (aq) ——_-__ﬂ:_-‘—-:‘_i

©

| vellow=alufior
(G) |+ ‘_{.E“);I‘{-Lﬂ(duv HCY white precipitate
l- S )

Bleach moist
flower petal

(i) Write chemical formula for complexes of A, Band C.
(ii) Name those compounds according to [UPAC method.
(iti)Name shapes of A, B and C.
- (iv) Identify D, E, F and G.
(v) Whrite the chemical formula of salt X.
- - (7.0 marks)

(b) 8.0 g of mixture consists (NHy); CryOs, (NHy) 804 and NHNO; was provided.

(A) When this mixture was heated to get & constant mass, mass of resultant soild residue was
0.76 g. ‘ . &

(B) Then above initial mixture was dissolved to get 1.0 dm’ of agueous solution. 100.0 e’ of
this ‘solution was heated with 2 ok dm™ excess NaOH to gwe solution X and a ges was
evolved. Evolved gas was absorbed on 108.0 em’of 0.1 mot dm HC{ solution. Remaining

iref -48-9—em’—te+@a€h—

==——=RELwasback-titrated=with-0Hnot dm - NaOH-

end point.

{C) Above solution X was heated by adding A€ power and evolved gas was absorbed on '.*“S.OO
cret of 0.1 mof dm? HCR solution, When it was observed that bubbling ceased remaining
HCE was back titrated with 0.1 mo€ dm” NaOH solution, which required 30.0 cm’ to reach

end point, i : ‘
(i) Write balanced equations for all reaction that take place in process A, B and C.
(i) Find out amount (mo£) of (NHa)z2 Cr207, (NH4)2804 and NH4NO; separately.
(iii)Find out mass percentage of NH4NO; in initial mixture. |
(Cr=52, N=14, H=1, 0=16,P=31)

(8.0 marks)

* ¥ %
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