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G.C.E. A/L Examination March - 2020

Conducted by Field Work Centre, Thondaimanaru
In Collaboration with

Provincial Department of Education Northern Province.

[ Chemistry 1l - A [ Grade :- 12 (2021) l

Part - 11
Strocture questions - A

%  Answer all the questions,
o1. a) Fill in the blanks for the following questions.
(i)  Out of the elements N, O, F which element has the highest first

iomization cnergy? F_.'
(i) Out of the thres cations Na* AIP* Ca®* the jon having the ET

amallest wonie radius, A]
(iii) Out of the molecules H.5, S0,, H;0 which one has the highest

bond angle? . ‘sﬂﬂg .
{ivy Of the elements C, 5, Br which one has the highest electro [3

negativity? T3
(v} Outof Mn Co®*, Fe?* which jon has-five uppaired electrons? I = S

[05 % 5 = 25 Marks]

b) The following questions are based the molecule methyl 2 - cyanoacrylate [MCA]. Given below
it"s basic structure,

H 0 C=N

| LELST
H—lll-{}-{:—i:—"l:—ﬂ

H H

(1) Draw the most acceptable Lewis structure of the MCA molecule.

"-D-f:...;: M1
.l - -H .
L iy -':. iy

[07 Marks]

,.".ZZ.H =

{iiy Draw the possible resonance strucnires of MCA_

.i_l:*_ﬁ-ﬂ..:.H-:.--.H.....:.Ci;_;ﬂﬂH:
. T | | 1 |
H": ...... Qoa e S &2 M C—(E‘.‘:*— O — & =C—H|
N Y ;-1
[10 Marks]
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(iii) On the basis of the Lewls structures of MCA melecule drawn in {i) above complete the table

given below. .

[. WSEPK pair around the atom

I,

M. Shape around the atom

Geometry of electron pairs around the atom

IV. hybridization of the atom

H 0
I |

C-N
|-1

H=C - ﬂ]— CE—Ej—tllj-H

H H
Uy Ca Ca Cs
| LrYESFR pairs Lt z = =
II. Geometry of "'I"r-q'ahj“h-,- Tor u Loy
s o ] Lineae
electron pair Plare,| Plane.
| L shape A Beclane. PraMGulant o angulan |
i~ |:Hl=l'l" ?lﬂw plﬁ b LA
IV. hvbridization 2 T =
h 9 .
sp 2p* | sp sp
[16 Marks]
{ivy In the Lewis structure given in (i} above identify the atom / hybrid orbitals related to the o
Tbond formation given below, | as shown in stom number in question (iii) |
: T L - = o L.apiho
: 2
1. ':2 - |:3 B I:E. -....-.'5..1:.’?!;.‘....'.-:' ‘::J' : |:3; ...... ,-.?-’.F.-lj G
MGy = Co = €y mwtiim P2 RN = T 1Y
W.Co— N = G4 2P h:o N oo P RO
= -
v.Cg=C5 = Ca Ef}\ﬁ Cs S h-o
[10 Marks]
l iv) Consider the MCA molecule as given below and draw the approximate shape indicating bond |
angles, '
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<) In the statements given below state whether they are troe or false

. MNO7 is more stable than NO3™ f-..T".‘l".Ll. )
II. Melting point of KI is higher than that of KI .Falaes,
1I1. The kinetic energy of particles of ideal gas is directly proportional

to absolute temperature i FﬂIS.'E._}
V. At room temperature entropy of 1 mol COy iz higer than that of |

mol of water {.T‘.‘!‘. L&)
V. All the metals of 5 block readily react with water .o ,1E,F_*}

|05 x 5 =25 Marks]

02, a) A, B are metals of 5§ - block with water A reacts slowly and B reacts vigorously to prodoce solutions
C and I respectively and & colourless gas E. Both A and B reacted with N; gas to produce solids F
and G respectively. F and G reacted with water solutions gives C and D respectively and a gas H
which changed litmus from red to blue. A and B have the highest and the lowest first jonization
energies in their group. These metal A and B produced Crimson red and yvellow- green flames in the

flame test.
(1) Identify A —H and write the formulag

Kol s e e et Eost sl @ st et

- JERN Ba........... = DT Y P L

c - oo ) 4 G- oo BB M2

D - .-..-..-En.{_n‘l‘:&H]_,_.-...... ; SRR | TS

[02 x & = 16 Marks]

{ify Write the electro configuration of A inthe form 155, 25%. ...

A _______._......_..I..E.?:..1.5.?.....-.................-...-...................... et e e
[0 Barks]
{iii} Write the balanced equation for the reagtion.afl A, B with water (Use real symbols) .

[05 % 2 = 10 Marks]

{iv) Writc balanced chemical equations for the reactions of F and G with water
Fim eda ™2 Y00 2 3O« NBy
PR = YT N P EH0. =22 B0, x2 Ny

[05 x 2 = 10 Marks]

{v) Write halanced chemical equation for the thermal decomposition of the nitrate of A

evrrerenrenn b LA Qg e 2 0. QL A N0, 2 O

[05 Marks]

ivi} When COy; gas is passed through D, white precipitate is obtained. Write balanced equation

. Ean a ...........Eﬁ-ﬂl -Q{:.HJ;-R'F .a%.--m;: ] EQE53.+-+:1'JG. .............
[03 Marks]

(viiy Which of the salts of A arc insaloble in water?
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| ehrtrdphir]

(vidd) Write the name S s of the group to which A and B belong
o Aealkaliometola  B-.olkaline  @orth metels

[ Marks|

() What is the purpose of using conc. HCI in flame test?

hlorides. ame highly. Volotile and hence they,.
&hﬂmﬂmlnuﬂm-ﬁhm&'}ﬂaﬂ“hhdh cleen @

[(05 Marks]

{x) Somc metals / their salts belonging to 5 = block do not show any colour in flame test state reason.

mhu&uhm&&lﬁ'ﬂnmlﬁcﬁﬂm e e = -

"'fE-JEﬂSE_ ﬂﬁrﬁ; l..l.l'lll"'l.m}ﬂ dﬂﬁ};, ot Lall '-"H""fpﬁ: [05 Marks]
wisible ~egien Ard heras e Caleurr -
(%) What are the metals that are used for fame test. :

[05 Marks]

(xi1) What would you observe if salis containing same type of cation and different types of anions arc
nsed in flame test?

..... 2 E:r't_gﬁ ﬁ&, Salte. ﬁlﬂﬂm%ﬂaﬁ,m& Gl

05 Marks]

b} The following compound are contained in test tubes labelled from A to E but not in the order,
Ph{NO3); (NH,);C05 MgS0y, BaCly, Nags

The tests performed on the above compounds to identify them and the observations are given

below.
Compodnd Test and observation
A O heating produced three gaseous products
B With dilute HCI produced a gas with bad odour
L When Kl g, added, produced yellow precipitate
D | With both NaOH pqyand NH,OH,, produced precipitate.
E Mo precipitate with NaOH 4
[dentify the compounds from A to E.
A ...&qmgﬂ.aﬂﬁ, p -.MaS0, ...
B o e S E -...BaClg........
e PbONDL ) : —
RPbCN 3]1

[05 x 4 = 20 Marks] | [OD
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| - - .
a3, The apparatus shown in the diagram is used to find the enthalpy of PREEIEmO { ¢ Giluss rod
| neutralization of NaOH and HCL At 307 C 500 cm® of 1 moldm ™3
HC1 solution and 500 cm® of 1 moldm ™ aqueous solution of Na(QH
mixed and the temperature of the mixtire rose to 36.8°C, Density of
water and the specific heat capacity are Beaker
-3 T
.00 gem ™ and  4.20/g7 K~ respectively. Plastic jar
(i} Calculate the heat evolved in the above experiment
................. = loDo.cm x. 'lﬂr:nﬁf%z;-q- -‘-'.-;T.ﬂ :--s:._‘I .. C‘.Sh '!1- &cﬂ'ﬁ
................. 2.2% . Sh.x102... e = 32
=232k kT ==
| 10y Marks}

(ii) Is the above reaction exothermic or endothermic? Give reason

B a’f‘?-@rmfrz. "J"Eﬂ.ﬂ*'l"l:m heat. ﬁum'luef:L B, rife
i = Perertuee.
[04 Marks]
(i) What is the number of moles of Hy Oy produced.in the above reaction?

MNow Oy, .o+ B0 L gy, . .. H;_C)c,«_;_.; —42
tnideal mol.. Lmlmkﬁwmﬁﬁ -.mauwhmnmﬂdh e - 2

N & O mel S

(10 Marks]

(iv) Using the data given in the above experiment. Find the enthalpy change of neutralization of the
reaction between NaOH and HCI

Hegrl'ﬂﬂniued.mLEM%ngjﬂimlﬁﬁnﬁ e
HEnL evelusd. h_lmawv—'l‘r::nma Aol HaO.= 53 12 =T
s T2 K Imal .

[ 10 Barks]
{v) Bv drawing the curve show how the temperature of the system (soluticn) changes with time .
Mote - Finally the temperature returns to 307C

Tempa:‘alure

3tg"

30

[10 Barks)

# T
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(vi) Explain, why plastic vessel is used instead of metallic vessel t J‘_

Mﬂ-h::ls Orxe.. 3o0d . (e ducters oF
Plﬂ&&#ﬂ& Oz Poorr. Canduoderr oxf... ‘rLEnJI-
and. ]mwa Ua.ﬁ loca. keq-'h Eh?cﬂi'l?ﬂ

[05 Marks]
{vil) AL the beginning of the experiment if the initial temperatures of HCl and NaOH are ¢, "C and ¢,"¢C
respectively, what would be the initial termperature you would use in vour calculation

-L—u, P
E' rB it ar s PRk e n  mAlH B BN R SRS B mar FG R mE /A% £ e A CE S A mA N e G 6 8 B Ss

(viii)State the assumptions you had nsed in the above experiment
Co=cihe bt Oanme ity Ak 2 alodim
e R L K e TR Pl Rt [N P i PPN S L BT ot S

d.t—';yrE.'l EE-“ Ec}lu'.iﬁhh =. &.3-15':.1 .
ook fost. 45 enviren meart T:f:. e i hhlﬂh
piasm Ve sze) did not absorb ? (06 Marks]

{ix) In the above experiment instead of HCI if CH4COOH of same volume and concentrations are wsed
will wou get the same value you golin (ivlabove, stale reason,

MO Bmee [ Cra ool ta a Weak Reid ...
A Abserke Sowe. gy Fenr I
jﬂﬁgm-l-mn ancl h&:ﬂ“‘/‘ E‘ne:ra;y TEIQ%EA.

P, reckten e e ss e

[10 Marks]

(x) If the above experiment is done using 500 cm?® of 0.5 moldm=* H,50, and 500cm?® of
0.5 moldm™ Ba(OH); will the final temperature be equal / more [ [ess than 36.8°C. Give

reason

Mg STnee, .. B:».Squ_ ..... 3. F#‘EE:P!"}‘QH
d.t-.l.‘?*"[::,i ’TEPIE.'H’FDH 'J[-"'!'H-'E_ LF!.H .hEE
_ Tﬁ&-—m \EME.-rﬂu frﬂdﬂa_ﬂ.:;rcj. _ L-JHPEL Catnien
"‘r'ﬁxe_-ﬁ‘ﬂm*ﬁaam*‘\'ﬂv& 5 "J"'E..QL.I_['!H Sl
= highen. Hhan BE &S

[ 10 Marks]
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S———— —

{xi} At 30°C AS for the reaction between NaOH and HCI is 80.6 [K~Ymol ™%, Using the enthalpy |
in fefmol ™ (ar |

value obtained in (iv) above, caleulate AG for the reaction between WaOH and HCI

ated AG—L AR- TAZ  —(3D

;._..54 13 l-s;ﬂ'mf" = ER‘E‘;HHE'Q E.n-unj’\g

Y- W% 8 s RECNE B NPT W S

S | "*tﬂ%ii:_____.
= B 511* JeTmarnl LE*JJ |

[ 1O hiarksj

{xii) When temperature increases, what will happen to the value of AG in the initial experiment give

FCRSO,

L. Al EE.L"&J—EI.— n. nia:}-w& velue. .

h'l-.l 18 !"‘lﬂﬂﬁ-l-hhﬂ i"_'-‘!-n Fe Dot Ahue -
- - -I’JI%‘..‘.."..".."I‘I‘-—..

o

Intwe0fe M N ‘EH' -
| 04. &) (1) Write the moleculer kinetic equation and wdentify the symbaols

-.h..l.'“h:_..'h.l.

Whem T tee0tes  TAS il inereage O

[ 10 Marks] |

P\L SEmNe® "ﬁ'.fiﬁf'.ﬁﬁ'.ﬁ“if’“ Fresswe o gas..

"Uﬂlume.., Near =3

:.':‘.,!'"- = iy mulEﬂ.u"u'E.
.._.J‘“-'l o Dumbar. L malecy les

hﬁ:ﬁnﬂ.ﬂﬁﬂ%\i

[3rT

Elﬂﬂ—‘r

|10 Marks]

{ii) 1"-1'n|3 idcal gas equation and the above equation prove that l."lf:_z = ".l? M — maolar mass

PampT
PRI=. Va3 mnle

SRR ,..%,
NET }{5“;“11 &Eﬁ'

TAp T ETwgeE gT:L Eaﬁfxﬁfﬁffﬁﬁﬁﬁﬁ

T

(iii} Using the above formula at 320 K calculate the root mean square velocity of 0. gy 4l 320 K

( O-161)

"*I__ r:a?‘\ﬁ E?Wﬂmﬂ}{l =328 ke

B2 x5 %mi—'

T2EOE tﬁf"l" S
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— e e e e
{iv) Draw the graph of C2 Vs t (K) for the gases Hzpz Megm, Nz [ gases behave idealy |
(H—-1,Ne—X),N-14)
c?
A

He
Ne.
Ne.

[05 Marks)]

» T (K)

Ly W Ayl

(v) 1f the Boyles temperatnre of A is 30°C
L 60" 1, 30°C 1L 0°C

For gas A draw the graph of compressibility factor (2) Vs pressure (P).

e
{ Lo

2o’

deviates from ideal behaviour,

Wﬁ;f d.l - f-rm' 2 w.rn"mng_rf. PR SR
Lss mengured. . Ag h. 1S, :i.cifah...mi . C R A

gts-’f Vy..r. . Smee the.. S FL 8. net

ek ll‘mm, ssh ...
Eﬁ'r""l,._-'_l,i-n 5‘ e llous ’% Qﬁi d.;.-_"..\\‘n&&, &m-m H-ﬂ[m Marks]

by (i) Write balanced chemical equations for the following enthalpy changes
1. Standard enthalpy of combustion of C;Hegp

C 1 [ '
___________ L'H‘E"C-E?"T -% @ﬂm_* C’E&@*E H.—:.l"_‘:u,;
I1. Standard enthalpy of formation of Cy My,

e ch,a,.ﬂf..ukl} "!-‘4-‘1’&;;&; —?Qi.ﬁﬂ.;i}

1. Standard enthalpy of dissociation of lattice of Al Oy,
B it C i N m -
IV, Standard enthalpy of solvation of NaCl, 3

. ....Har:l.,:s?...ﬂ?...L..u:a..—l.-u,,................ HMQQW

V. Standard enthalpy of atomization of bromine

TrL—.B-}-

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

- F [10 Marks]
{vi} For a gas, of which, the malar mass i5 nol known, how would vou find out, whether the gas

Chewistry 11
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V1. Deaw Born— Habl.,r cyele for the ealeulation of lattice enthalpy change of KB,

S T‘ g
. .-...Hcﬂ}} . Hh'g?rﬂ-m?

Iﬂﬂq,, e
a3 Ve Braaay TR

106
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Py = MIRT
= Ex_&ﬂ. y Pﬂ W :'. ﬁ.-d.ET = D
P B, I-JE\r = 'ﬁHt{T —(D
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@ o P oo —@0D
(hety P+ ?g
T I;
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