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PART A

Ihinking process - - The charge of

vructure is given by the ft;ll:iwrns oM in a Lewis

relation,
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Thinking process -: }
You know that there are 6 valence elec _
: trons y
Then N, = 6 N the S atom,
. As per the given siructure there is only one lone Pair on th
S atom. One lone pair means 2 clectrans, Then N - -:” :
. From the given structure you can understang umlﬁwr; a
four bonds attached to S atom ( 34y £ma and 1 5 bong re
" Each bond consists of two electrons and hence numbcr‘nr
electrons in four bonds are 2 . 4 - 8

. Thm!\'m'ﬂ .
o]- [2]- w[3]

Apswer = Q (sulfer ) =

(i) Thinking process -: [ strategy for writing [ ewis structure |

. First of all skeleton structure need 1o e drawn. Generally
the atom which forms the largest number of ’
bonds with other atoms is placed in the centre of skeleton

structure.
0

F—Cl—0

Alom

F . :
Then add up the number of valence
electrons . For neutral molecule. i1 is Just the sum of the
valence electrons of all the atone present

CHT)+F(722) +

. In this case No of valance electrons
O(6:2) =13
i But the given structure has positive charge. Hence you

have to subtract number of positive charges from number of
valence electrons,

. Then the number of valence electrons = 33 -1 = 32

J Then determine the number of bonded electrons ( cach
bond contains two clectrons). So bonded electrons = No. of
bondsx2 = 4.2 - g

. Subtract number of bonded electrans from the total sum
of valence electrons In order to obtain remaining valence
electrons = 32 _§ - 24,

: Complete the octets of the atoms ( initially most electro
negative atoms) attached to the central atom by adding
electrons in pairs. Place any remaining electrons on the
central atom in pairs.

. In situation w hc;:elcach atom cannot be assigned an octet of
electrons, form i

. Doubfc hu-ndS. Ifnc::cssa!}‘- form lﬁp]f bonds 10 obtain

stable Lewis structure.

[ X )
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Lewis structure

Answer =

STRUCTURED ESSAY

(1) Thinking process

Conditions for resonance _

. The different contributing structures should l';m; ”T‘;l;n-'c
same position of the constituent atoms, though they
different electronic arrangements. .

. The number of unpaired electrons must be the same in eac
contributing structure

. Sum of the lone pairs and bond pairs must be the same in
cach contnbuting structure.

. Those structures in which negative charge reside on the
most electronegative atom and positive charge on the most
electropositive atom.

. The contributing structures should be so written that unlike
charges reside on neighbouring atoms. The contributing
structures involving charge separation have little
contribution to resonance hybrid.

b The compounds exhibiting resonance must be planar in
nature.

Answer = Except the given Lewis structure, it is possible to draw 4
fesonance structures. Although some of them are unstable,
all possible structures are drawn below. You have to draw
Iwo structures out of 4,

H H
i
~ o {\. ~ o + ' S\
= = - A
/C-—S‘_d.-*—-h- = § = : - > /C_?é.b‘
H
H "
Y l‘:‘ :?
\ + - - ..
C o= T‘;"‘-,.:.' ' » -~ C e-:
H H
(iv)
Answer -:
N, C, 0, N,
I | VSEPR pairs 2 3 4 4
T Trigonal
Electron pair geometry | Linear planar Tetrahedral | Tetrmhedral
m Trigonal | V shape or Pyramidal
Shape Lincar planar angular
IV | hybrndization Sp Sp Sp' Sp'
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Thinking process

I« VSEPR pairs of each atom is equal to sum of sigma bonds and
lone pairs around the atom. Base on the given structure you can
see there are only two sigma bonds around N, atom and hence
VSEPR pairs around N, atom are 2.

There are 3 sigma bonds around C, atom. Hence VSEPR pairs

around C, atom are 3.
There are 2 sigma bonds and 2 lone pairs around O, atom and

therefore VSEPR pairs around 0O, atom are 4,
There are 3 sigma bonds and one lone pair around N, atom. Hence

VSEPR pairs around N, atom are 4.

Electron pair geometry depends on the sum of sigma bonds and
lone pairs around the atom. You can see from the Lewis structure N,
has only two sygma bonds around the atom. Therefore electron pair
geometry around N, atom is linear.

C, has only three sigma bonds around the atom. Hence electron pair

geometry around C, atom is trigonal planar,
O, has 2 sygma bonds and 2 lone pairs around it while N, has 3
sy.gmabonds and one lone pair around it and hence electron pair

geometry around each atom is tetrahedral,

S s
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You must know that any atom surrounded by two sigma bonds, the
shape around the central atom should be linear. Therefore, the shape
around N, is linear.

s Any atom surrounded by three sigma bonds , the shape around the
central atom should be trigonal planar. Hence, the shape around C,
is trigonal planar.

»  Any atom surrounded by 2 sygma bonds and one or two lone pairs,
the shape around the central atom should be angular or V shape.
Hence, shape Around O, atom is angula (or V shape).

s Any atom surrounded by three sigma bonds and one lone pair, the

shape around the central atom should be pyramidal. Hence, shape

around N, atom is pyramidal,

Remember 7 bonds do not consider when determining the shape of

molecule or ion.

Hybridization of a given molecule could easily be determined
by considerin the total number of repulsive, units (VSEPR pairs)
around the each atom.
N, has two repulsive pairs ( 2 sygma bond pairs). Hence hybridization
C, has three repulsive pairs ( 3sygma bond pairs ), Hence hybridization
=sp?
O, has four repulsive pairs { 2sygma bond pairs and 2 lone pairs).
Hence the Hybridization of O = sp’,
N* also has four repulsive pairs ( 3 sygma bond pairs and one lone
pais). Hence hybridization of N5 = sp’ .

v)

(v) Answer-:
L
NP—C' N _sp C __SP
I 1
o' —N O* _Sp N __SP
I 1 I
N¥ — Hf N _SP? H* __S_
wv.C: — 0O’ et SP? O"____SP* or 2P

(b) (i) Thinking process
«  The value of ‘I’ depends on the value ‘n’ . For a given value
of n, | can have values from zero to (n — 1 ) where n is the
principal quantum number.
*  Now, for n =3, the values of | = 0,1 and 2
*  You must know that
1=0 knownas ‘s’ sub-shell

I=1, known as ‘p’ sub-shell
I=2,  known as “d’ sub-shell
I=3, known as ‘f" sub-shell.

«  Each sub-shell is composed of orbitals. Each orbital is
designated by a ’

. Different value of m.

. The values of m range from — to zero to +1 and maximum
values of m= 21 + |.

for example-: when | =0 (s sub-shell), m =0
when | = | (p sub-shell), m= -1, 0, +]
when I = 2 (d sub-shell) m=-2,-1,0, +1, +2
»  The maximum number of electrons in an orbital is two. Now

*s” sub-shell has only one orbital and hence it can occupied O=N'==0

two electrons
*p" sub-shell has three orbitals and hence it can occupied 6
(3x2 ) electrons,
*d" sub-shell has five orbitals and hence it can occupied 10
( 5x 2 ) electrons.

Now the answer-:
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iy | Answer - AFis a non-polar molecule. Hence intermolecyy),,
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. There is a ele
Answer-; There is .
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11 Answer - Cl- ions, K+ lons and p WSS A1 preger,

in this solution. Hence there are two types of  intermolecylar fore

exist in this solution. They are : . ;
i i ) rogen bondine

a) [on-]‘ifEe?fe;l_On':S% s — éf" B ﬂdln;

:
I
65. — Ni‘-+

dipole -dipole forces

Hydrogen bond may be defined, as the electrcfslatic foree attracti,

hydrogen atom of one moleculf: and a highly electronegaiy,
elentent { such as N.O. or F ) present within the same molecule or angther
molecule of the same or different compounds. Water is a polar molecule ang
therefore it can form hydrogen bonds between O atom of one molecule gng
H atom of another water molecule according to the following way

between

0
. 5+H / \Hfﬁ-
H® H : ]

N g oo Koeneb0 Sy
s Nt e /0\
H,, H™ &y H* #H ¢

lon - dipole forces Hydrogen bond

Naote-: In your answer no need to give reason.

Statement is true.
n-butane and propane are non-polar molecules.
Hence forces acting are London dispersion forces
Since n-butane is greater in size than propane,
London dispersion forces between n-butane
molecules are greater than in propane moleculés.
Hence, boiling point of CH, >CH,

K.CO >Na,CO.> LiCO, .

( No need to give reason. However reason for this

has given In MCQ number 44 )

[l Answer - NO,+ >NOCI > NH> NF,,
Thinking process
The structures of given species are as follows.

Answer-:
Reason -;

(iii)

(1v) I Answer -:

. o e .ﬁ
= N
/ I\ / I\F
Cl H H F
H
*  InNO,"ion. N atom is sp hybridized. As a result ONO bond anglé *

180°.

*  In NOCI molecule, N atom is sp2hybride. Hence the CI-N-O b""'i
angle is approximately 120° . However due to lone pair on the:
atom angle should be somewhat less than 120°.



w i ol both NH, and NF is sp* hybr
piniand FNF are approximately 109t
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wized. Hence Bond angles
However bongd angle of

has explain in MCQ number

senet - €02 HON > €OC, > C gy
ki proeess .
ﬂ: f lectronegativity is depends on the ch

. arge on the gy
aate and the s character of the hybridi,

ed atom,
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Iccl.rnnegmivily than
I} the given compounds
relative ulectrunegaiivily of
. Weknow that higher the oxidation state, greater the eleéuuﬁcgaliviiy
o Ondanon state of Cin given compounds AP CHClis +4 But
the onidation state of the C in ICH,CI 18 -2 and lherefcr':: it has Ic;wcsl
ovidation state. As @ result C in CH 1 has least elccuunegalivily

th . : ridization, higher
the electronegativity. It is obvious that the s character of Sp (50%,)
hybridization Is greater than that of sp2 (33%) which in um greater
than sp3 (25%).

« Hybridization of each carbon atom in g
follows

CO,= sp. HCN = sp, COClL = sp* | CHCI = sp?

Other factor is that higher the s character of hyb

ven compounds are as

According to the explanation given above, C atom in CH, Cl has lcast
electronegativity. Although hybridizations of C in both compound CO. and
HCN are identical, in CO, carbon has bonded with more electronegative
Oxygen atom which withdraws the shared pair of ¢lcctrons more towards
It self. Hence, carbon atom in CO2 acquires some partial positive charge.
On the other hand N is less electronegative than O and therefore intensity
of Positive charge on the C atom in CO2 is greater than that of C in HCN,
Hence, C in CO, has highest electroneganve

2]

(a)

(1) You must know that Br2 is the only non-metallic element which
exist as a coloured liquid at room temperature, Hence, Y should
be Br2 . If XY and Z are same group and they are in three
successive periods respectively then X should be €12 and Z
should be =12,

Answer-: X=Cl, Y=Br, 72=1

(i) I Thinking process

* As we move down a group in the periodic table, the atomic
radit go on inereasing. Down a group, the nuclear charge goes
onincreasing. The clectrons get added in the new shells wh_ich
screen the nucleus. The screening effect due to the addition
of new shells goes on increasing. Thus, the attraction of the

| nucleus for the outer most electrons goes on decreasing. As a

result, the atomic radui increase down the group.
Answer — : I > Br =Cl

Atomic size -

Il Thinking process .

*  Smaller the size of the atom. stronger is the attraction of its nucleus

. for the clectron 1o be added.Thus, smaller the size of an atom ,
greater is the electron affinity. :

F Greater the magnitude of nuclear charge of an element, stronger is

the atraction of its nucleus for the electron 1o be added. So, greater

will be the electron affinity. : . .\ cize and

Down 4 group . there is simultaneous increase M RECAT ?szeater

nuclear charge. However, the effect of increase in Size 1S gred

than the increase in nuclear charge. As a result , the mcom:r;lg

electron feels lesser attraction by the larger atom and hence the

¢lectron affinity decreases. .

Answer -: electron affinity - C1> Br> 1

WL | +—T1 |l

255 ) . -
T\‘-«hﬁltll:k:]:.g .T:Lm in nuclear charge, the force nl‘altractmn [bt.-mlzt.r:
the nucleus and valence clectrons increases. (.Unsr:quc[ll )‘ l'lﬁrs[
energy is required to remove a \'alenc_c electron. -HLI"II.L.
ionization energy Increases with increase in nuclear charge.

i

*  With increase in atomic size, the distance between the ‘nuc]-:us and
the valence electrons increases. Thus, the force of attraction between
the nucleus and the valence electrons decreases. Hence, '3""[5-'"
required to remove a valence electron ( or first LE ) decreases with
increase in atomic size.

The shells between the nucleus and the valence electrons reduce
the force of attraction between nucleus and valence electrons. The
reduction in force of attraction by the shell present in between the
nucleus and valence electrons is called screening effect. Greater the
number of shells in-between the nucleus and valence electrons |,
lesser will be the electron- nucleus attraction and lesser will be the
ionization cnergy.

As we move down the group, the nuclear charge goes on increasing.
The electrons are added in the new shells. These shells screen the
nucleus appreciably. The force of attraction between nucleus and
outermost electron poes on decreasing. As a result , the first LE.
goes on decreasing.

Answer - First jonization energy -: Cl> Br > |

(ii1) Thinking process
* You must know that if you add AgNO3 solution into XY and

Z solutions separately, X gives AgCl white precipitate while Y
gives AgBr pale yellow precipitate and Z gives Agl dark yellow
precipitate with AgNO,.

Answer -: Reagent -; AgNO, solution
Observation X " : White precipitate
(for the anions ) Y Pale yellow precipitate

Z i Dark yellow precipitate,
Allernative answer-:

Reagent -1 Cl,and CCl, .

Observation - X: Colourless organic layer

(for the anions ) Y: Red-orange organic layer
Z: Violet organic layer.

(iv)  Answer -
I 2NH, (g) + 3Cl, (2) —N_(g) + 6HClI(g)
OR
3CL(g) + NH, (g) — NCl, (g) + 3HCI (g)

OR
3CL () + 8NH, (g)— N,(g) + 6NH,CI(g)

1 Cl () + 2NaOH (aq) —= NOCI (aq) + NaCl (aq)+
HO(l} = (v) ‘

Answer -2 You can draw any two of the following structures

[ .. .. . - . ‘l.[l,..
WOt H 20— G, Cl ]
H=0 ..A-u \'. H—"(}/tx'(
* e e w Vra
(1 (2) 3) (4)
(vi) Answer—: Sea water / KCl (sylvine ) / KCI MgCl, ( Carnallite)
I
(vii) Answer -: L 1> :{l [1. Polyviny! chloride .
by (1) Thinking process

s If colourless gas was evolved with HC), then the gas may be
C0,80, or H,S. .
Hence, anion containing in the solution Q may be
Co* ,80.>,5,0.% orS2-.
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However the solution obtained by test Tis clear and hence 8,07 10ns
cannot be contamned in the solution Q. Because it does not give clear
solution with HC1 due 1o precipitation of .

o Ifthe gas is H S, it gives black PbS precipitate with lead acetate.

(CH,CO0), pb + H.S ———» phs ,l, +2CH,CO0H
Black
However evolved gas did not change the colour of filter paper moistened
with lead acetate. Hence, the evolved gas cannot be H,S and as a result
S,- ions cannot be contained in the Q solution.

s Ifthe solution Q gives white precipitate with BaCl, , the precipitate may
be BaSO,. BaCO, . BaSO, or BaF, ‘

o However, BaSO4 and BaF2 do not dissolve in HCl and therefore the
white precipitate should be ¢ither BaCO, or BaSO, .

» BaCO, gives CO, gas with dilute HCI while BaSO3 gives 50, gas.
However CO,

Does not reduce orange potassium dichromate into green chromium
ions but SO, does. Therefore one of the anions in the solution Q should
be SO *

e Ifthe solution Q does not give yellow precipitate with Conc HNO, and
ammonium molybdate, PO,* ions do not present in the solution.

» The gas NH, will tum the Nessler's reagent into brown colour and
therefore the pas evolved in test (4) should be NH, .

o BothNO; and NO, anions give NH, gas with Devarda’s alloy ( mixture
of Al.Zn and Cu ) in the presence of NaOH solution.

s However anion cannot be NO, because if the said ion is present in the
solution Q, it should give coloured gas (NO,) with HClin the test (1).
Hence it is clear that one of the anions in the solution Q is NO .

* You must know that thaocianate (SCN- ) ion gives blood red colour
solution with FeCl, .

Fe'' + SCN- Fe(SCN)* — (blood red)
Answer-: SO*, NO, and SCN- anions.

(i) Answer-; 35S0, + Cr20* + 2H' —» 350 + 20" + H,0

[CH,NH,+ (aq)] [ OH- (aq) ]

3] (a) (i) Answer-:
- [CH.NH. (aq)]

Kb

(1i) Descriptive answer

o ltis given that the PH value of aqueous solution of methylamine is 11.
You must know that, at 25C°, PH + POH = 14
Hence POH of methylamine solution = 3

» Now POH = 3 = log [OH], therefore [OH]= 107 moldm”.

e According to the equation given below [OH] =[CHNH "] = 10¢
moldm.

CH,NH, (aq) + H,O(l) — CH,NH.+ (aq) + OH (aq)

Initial concentration 0.2 moldm-3
0 0

Concentrations at equilibrium  0.2-10" 10’ 1
10”° moldm™ » 10" moldm*

(0.2 - 10Ymoldm

Hience, K, =

However, compared to the initial concentration of methylamine,
10-3 can be neglected. Hence, at the equilibrium
[CH,NH,] = 0.2- 10" = 0.2 moldm”

Then Kb = 107 moldm™ » 10" moldm™ _ 5.0x 10°moldm™ .
( 0.2 )ymoldm™

(i) Descriptive answer
Reaction of CH,NH, with HCl is as follows

CH,NH, (ag) + HCI (aq) =—2= CH,NH Cl(aq)

36

equation, you can see that molar ratio of

o Fromthe (‘H‘NH_.CI = 1:1:)

CHNH, © HCL -

According 10 the given data that the concentratign of
[ ]

both (-

b -] C .
and HC1 s 0.2 moldm™ . . "
Therefore, at the equivalent point 25 cm’ of CH

) H
reacted completely with the same volume (25 cm) :,f H’CT:}{JI‘E b

. B 0'2 « 25 o iy
No. of moles HC reacted = _-—ﬁ)'i""‘g‘]

No. of moles of CH,NH,Cl formed alsoshouldbe =~ 3, 5, "
CHNH.C is completely ionized according to the followi. Fing

* HNH (] ———— CHNH,"+ Cl- ey,
CHNH.Cl 3 :

Hence. the No. of moles of CH3INH3+ ion in the solutio algo
be = 0.2 x 25/ 10°mol

Now the total volume of the final solution is 50 cr?

. ncentration of CH.NH,+
Heres, fhe:ce T s

10« 50

shp, g

= n‘l mﬂ]dm

CH.NH,+ ion is partially ionized according 1o the foljgy;

and PH value at the equivalence point is determined by this

rcacum'_
CH,NH + (aq) + HO() === ¢, N
(ag) + H,0* (aq) 3
Initial concentration
Conc at the equilibrium

0.2 0 0

0.1 -x X .

[CHNH, (aq)] [H,0+ (ag) |
[CHNH.* (aq)]

Kaof the above reaction =

Now K = K“

[CH,NH,(aq)] [ H,0+ (aq) |
[ CH,NH, * (ag)]

[CH,NH, (ag)] [ Hiag)|
[ CH,NH, (aq)]

Therefore, KK, = [H,0'(ag) ][OH (aq) ] = K_ = 10"

10" molPdm™® / 5x 10*moldm?®
= 2 x 10* moldm*

Hence K = K /K, =

b

Now, as per the above equilibrium

K =2x10% = ¥ = approximatel x
: 0I-x PP Y 0.10

Hence, x* = 2 « 1077,

then = = 1.41 x 10* moldm?

Now, PH value = log [H,0+] =logx = log 1.41 x 10-5 = 485

(b) (1) Answer-: There are three equilibria existing in the given solution
HX(aq) —— H'(aq) + X-(aq)
MX (s) +=—= M+ (aq) + X-(aq)
) HO() == H-+(aq) + OH-(2q)
(1) Answer-;
Suppose Vdm' volume of 1.0moldm-3 HNO,is added ©o ®
precipitate
MX. Then the reaction between HNO, and MX can be represented &
MX (s) + HNO, (ag) —» M+ (ag) + NO.-(aq) + HX (!
s No.of moles of HNO, reacted with MX = 1.0 moldm-3 1V
dm' = V mol
*  As per the above equation molar ratio of HNO, : M¥ = !
Hence, No. of moles of M+ formed in the final solution = Vmol

Volume of the final solution = Vdm'.
Therefore, [M°] in the final solution = Vmol » ldn
= Imoldm® Vdm




New. R MND = M ag) ][ X- (ag) ) = 3.6 <107 mol® dm* ,
3.6 x 10-7 mol* dm*

l'h.:n.'l'ﬂl'l-' I\ UN” “ Iﬂ I'I:IU|dm" = 36 = [0" moldm" .

.[ul' Answer =
o Inan aqueous solution [X- (aqg) | is determined only by K
L]
» The saturated aqueous solution of MX, the

ollowing equilibrium is established
MX (s) 3=—=

M+ (ag) + X- (aq)

Now KSP(MX) = [M+(aq) || X-(aq) ] = 3.6 x 107 mol’dm* _
From the above equation YOu can see that [M « (aq) | = [X-(aq) ]
Hence [X- @q))*= 3.6 x 10" mop dm*,

Then [X4aq)] = 6x 10* moldm*
The

refore, the value js higher than that in (ii).

4)(®) () Thinking process

First of all we will draw all the possible structures of alcoho)

H H
CH,-CH,-CH,-CH -CH,OH CHl-CH;CH:EH-CH, c,H,-E

H-CH,’
(n (2) (3)
EHs H, FHJ EH s
CH - H-CH,-CH,0H C:H,-CH-CHEOH CH;CH-?H-CH, CH,-C-OH
OH l::Hs
(4) _ (5) (6) (7)
l'o show optical isomerism , there should be dsymmetric carbon atom in the molecule. You can see that structure 2.5 and 6 would show
optical isomerism because those structures conlain an asymmetric corbon atoms,
Hence, structures 2.5 and 6 are the possible structures for A,B and C. But still we do not know which is which and therefore structures can
be drawn in anv order, -
H CH, |
CHS-C‘H:-('H_.-CH-CH] (‘H,—C'l—ﬁ—CH-CHJ (H}-CH-C I,-CH,
: OH CH,OH
Answer-: .
(ii)Thinking process
L ]

Primary alcohols are oxidized 10 aldehydes, which are, in wm, easily
Oxidized to carboxylic acids by acidi

fied K,Cr,0.. But carboxylic acids Cannot be reduced back 10 alcohol by using NaBH, .
. Secondary alcohols are oxidized only to ketones which can be converted back 1o alcoho] by reacting with NaBH4 .

. Tertiary alcohols do not undergo oxidation with acidified K.Cr,07.
. Hence, B.C and D should be secondary alcohols,

. Out of structures A.B and C | two are secondary aleohols and therefore those twoshould be B

and C. But still we do not know which is
which. However remaining structure is a primery alcohol and it should be alcohol A,

('H,j‘ll-(‘H:-t'H1
HOH

[A]

Apart from B and C the other secondary alcohol is structure (3) and hence, D should be structure (3).

. On heating with Conc: H,SO,, if both C and D gave same produc G then C Should be structure (2).
OH

CH,CH,- d’H H-CH,

(D)

H
CHB-CHI-J'H H-CH,
©
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e res AL B, Ca
Then, B should be structure No. (6). Now we have already been identified structurcs A
. Now will see what are E and F
CH!‘CH*CH:'CI"l3
H,OH

o,

3

Conc H,S0, CH -C-CH,-CH, (E)
CH,

CH

~CH- F

CH,-CH-EH-CH, Conc H,80, | CHB-C—éH CH, (F)
H

(B)
H .
. You will realize the both E and F give the following bromide when reacts with HBr.
]
CH,-CBr-CH-CH,
Answer -
CH,
H H
CH;'CH-?H-CH} CHB-CHI-CH:-%H-CH_‘ CH,CH,-CH-CH-CH,
OH '
(B) () (D)
H, ?H;, CH,
CH,-C-CH,-CH, CH,- C == CHCH, CH,-C(- CH,- CH,
Br
(E) (F) (G)
(iv)
s G shows geometrical isomerism and you must know that geometrical isomers are diastereoisomers.
Answer -;
H H H,C H
N /s C\C
C CH,CH, H H,CH,
(b)
(1)  Answer
' CN
I
HOH,C —O_ N=—N —@- o CHTOH
O} (K) (L)
C(it)  Answer -: V= NaOHorOH-, W = PCC
(iii) Answer-: Reaction 1 El .- Reaction 2 E ., Reaction 3
CH,-CH-CH
(c) (i) Answer-: ’ gr !

SN N

(i1) Answer -: CHCI{3= CHE H"—< B — 40 CHJEEE;I?-I'\B['

CH3C|H — CH,

Br
38
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Part B - Essay

ihi dip Anseoer
NaHCO (sp + HUTiag) —— NalCl1ag) * €O, g1 = HOHD

b e SaE e OO g+ HOig) The amasunt of heat ahsorbed during the reschon i/l

110k Py « 4yt K e SK =2000) 2K)
. it Lhit E7 % gaseous uiate 5 ' ool . :
i 4 il = S ol absorbed when 11,08 moles of NallC 0, rescts with HC

'_:__-I o aned W tueal pressure i the sYSLEM are 0 and P respox - 2kJ of hear , : e
...;. g deal behavior of gases, sccording to ideal gas equation Hence beat absorbed per mole of KaHOW, = 2Ky /008 mol =25
Thas reactson has taken place o (e constant prEssT
- !
ook 10« 1P Pa « SO0 10w Hence, heat absorbed - enthalpy change  AH =+ 25 kJ ol
e © PV KT K314 JK mol? = 601K Seep 1l - : for the reaction with 0.4 fmoles of Na, OO, {(3)
- o
grenthal KT SO00 Jmol- | at 328K Na.CO, (s) + 2HCI (aq) ——s INaCl(sq) * €O, () + HOM
V I = fred 1
Suppose beat energy evolved = 1) = M
] ]
Ill-".:"PHr ﬁm:“l"m =1um U=lml4lslulqu‘u=[¥"rl=1"”
{hereiore = S000 Jmal * Y )
you can soe that 7 "y Y My Hence, heat encrgy evolved for one mole = 0,04 mol = 33kJmo
Now !
“hwﬂlﬁtmmmm 0, = n, ° Now Q = AH - - 35 kimol
Then, 8 = Mg, = |, bence, R, = 0.5 mol ) A
: i Wl
| A = _
. The reaction,
o “‘.'Df lnhT ‘-::!I:I:i ull::! Na 00, :; nmm'".l INSHCD, 5) Na,(0), (s) * ;_'U?m]- = HO() can
ﬁm hrlﬂﬂ'l’ ir partial pr N appeared in the K, be written with the help of following thermochemical cycle
"H O and OCF, are P and P
o Suppose partial pressures of H, , are P__ . Al | ‘
respeclively IHCI (aq) + 2NAHCD, (5) ——L—  Na,CO, (s) + L0, (g) * HO
o« Tn K= PP i)
o Inthe system total pressure = P o+ P = 10 < 10° Fa
know thot, a2 the constan! temperature, pressare of
!’.'. r: mrwumal tor numbser of mokes of geseous _.."! A "1
species
BT P INaCliag) + €O, (g) + HOD
#  Mumher of mokes of CTF and H.C¥agh in the sysiem are egqual
it | P L .10 Pa According to Hess's law, AH ¢+ AH, = AH,
Hence P, 3 . z « 10 ¥ AN = AM - AR
#  Heme K, =1 F .II_J' ={fJ 1 F = 2%.10"PY s ) i : =
Now you must know that - K = K, (RTy*" H, = 252 (:15) = +83 Lmo
8 = Mo, of moles of gaseous prodducts - No. molcs of gascous
b macany = 10 =2 {iH) Answer - Al constant pressure
75 " ”-I'I I':" : q - ]nlr P'.“I.: .
- = — ) eI 1P (ivh Amswer - o A beaker s used mstend of cabodimeter. Hence, heat
(RTY (8314 JK " mol ' 60TRY 13000 Jmal- lima o enveromment s greater,
K, = 10« 1¥molm* or L0 10 mot dm™ ) s Duosolubon enthalpes of solids are different
oo fler adding extra &) (a) (i) Answer = Increase 1n conCORIFANON Causes an increase in the
*  Suppose now patial I'""':';:'“"" of HO (g) » - murmber of mobecules in unite volume and therefore
amount - ofLL), =y e ; increases the collswon fate [nurmber of collisions i Wit time].
*  Then the partul pressure of CO, at the equibboem = 4y Fa CTeases the o [ 1
. . : - 4y = & (1) Answer-: &  The colliwion rate
' M.I" h‘r - P!-I_\:-.F ] !H'l' i }.' ¥ l.I'HJ

s The fraction of reacting molecules having energy greater than

As the lemperature is constant . } 3
the activation enery mcrease with increasing lemperaiune.

K, = 15 10"'M7 = &y
i s - Maolecularity of an elementary rédaction
" 5 2 1 Pa’ (e Answer 3

Henge, ' = :_-5 « 10" Pa = __T__j . = order of ion
“"H’i F_SH".;PFI =:.5'I'|“.H {}_____D___"N_ﬂ
There fove P = 25 10" Pa. (¥} Answer - Breaking bond Forling besds

gl

P " dy = 4225100 = L0« 10°Pa

L g
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(v) Answer-:e  Suppose the reaction rate is R From experiment (1)
: Then, B =k [A}] [B] , 7.5« 107 moldm?s' = k [l]_zjm-.:ir.l.m-S]“ [ &1'“0111]11-3" —f3}
o From experiment (111}

You can wrilc down ratcas -d[A] = k[A]*[BY - 1.5 10" moldm' s = k| 0.25 moldm™ | [ 0.2 moldm? |» 5,

at 7.5 = 10 P]E]
|Instead ofd [A] and di you con wrte down those us [A] und L Respectively) Now, {2)(1) T 12100 10l
(b)Y (1} Answer-:
Vg =K
Experiment (1) 625 =(250)p b
150 =25 therefore, x =2
of sof A 1 af . ) : = 10 2 . .
Nao. of moles of A [00 cm? of aqueous w!un.nr: ” l”:J:u 105 m {iii)  Answer-: You can see that in experiments 11 and 111, the Conceny,_
. o f 2 . i
Initial concentrationof A intheaqeowssolution = ™ |pg = 1000 tion of Ain the uquenus'. lawcr 15 the same.
' (3 (2) 1.5 = 10 = {02100y
: o
= 0.1 moldm™® . 7.5 = 1
Experiment [11) 201 = (21, hence, log2d = ylog2

Meenw there are two layers and therefore certain amount of A in the

= w 03010
aqueous layer is extracted into the organic laver. TI:.JH':U " i 32 =4
Suppose the amount of A in the agueous layer is y mol e ¥ . i
: (iv) Answer - Using dam in experiment | [ however you can use dary
Then amount of A i the organic laver = (1.25 = 10" - ¥) mol in any experiment]
i 3 Rate (1)
Mow [A] in the aquenus layer = 5’_‘19_&:;“& k= =i
- (A [B]
Lilryise. [A] in.the prganic byer | =, moldms [ 1fyou want 432 can be used instead of 4 ]
1.20 = 107 moldm* s
Now K, =[Aforg}] (125«10-y)10°N100 4 ko= Lots 10 moldm ™ 7 (L0 « 107 moldm! §
[A(aq) ] v« 107/ 100
Therefore k= 1.2 « 1 mol?* dm™ &? |
Therefore, 125 100 -y = 4y, theny = 2.5« 107 mol {v) Answer-:  Therte of the reaction dc_;:lrrtd_s_nn the concentrution
Al i the | of A in the squeous layer, Even if vou removed 10 e’
Hence, [A] in the aqueous layer wirltine from the organic layer, the concentration of A
=1 1.25= 10" -y} wo = 2.5 « 10F moldm? i the agueons laver does not change, Consequernly
P T the msial rote ot the reaction will not change
perim fe ) Answer-: Forthe first condiion suppose molar fractions of X and
3 L :m{ H:]hﬂhe amount of A in the agueous layer, then ¥ in the liquid Phase is X, and ¥, respectively,
el p mo :
_ _p = 1000 i ek N 1.2muol
[ A] in the aqueous layer - =gy = +Vpmokm™. Then X, T2+ 28mol =03
Therefore, ¥ - | -0, = 0.7
MWow Mo, of moles of A in the organic kiver = (6.25 = 17 - p) mol '
Henee, [A] in the organic layer = {(6.25 « 107 - p} 1000 moldm® Suppns::l the partial pressures of X and Y in t Phe vapour phase are P, and
S0) PY respectively and the sawrated vapour pressures of X and Y liguids ! the
1 3 given temperture are P and P respectively,
= (6,25 « 1F- ) 20 maoldm™? 5 v TES ¥
According to Nemst's law (6.25 = 10= - p) 20 = § According o Rault's law
N 2ip
625 « 107 -p =4dp Po= 03P — (1)
Therefore, p = 125« 1 mol Likewise P, - 0.Tx P coeeen 2

Henee, [A] in the agueous [ayer

Mow total pressure in the vapour phase = P, + f'.r
1.25 « 107 = 1Y

= = 2.5 x 10¢' moldm” Therefore Jdx 1M Pa = 03P + 0.TP i)
. Similarly, for the second condition
(ii) Answer-: o experiments (1) and (11), the concentration of B in the X, = _12mol =02, then, = 1-02 =07
aqueous laye is the same. [ 1.2+ 4.8}l
) 1,000 = !{]':A lﬂ.

[B] in the aqueous kayer in experiments (1) and (1) = [0i0 Py = 02x Py wfd) and P = 08P ——5)

- = = .1 mobdm”

Wk Rato =  k[A][BF . Therefore, 3.6x 10°Pa = 02P°, + 08P, se—rif)

From  experiment (1) By solving two simultancous equations (3) and (6) you can obiail W
12. IE"‘rm}Idm'] rl_ =k[ﬂ.lmnlﬂm‘"]‘[ﬂ.|mnh|m"]" ____{!] \'nl-uﬂ's ﬂrP"xﬂ.l'Id F‘,

P = 20x10° Pa  and P', = 40X 10 Pa
46
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anhyAICl, ('E' Alternative answer (1)
( H.Cl COHC HNO COFH-‘ CH CH
( onc H,50,
Anhy AICL, Zn(l-lg}
_cuoct HC|
Conc. HNO,
KMnO Conc. H, SO
Coci Ll‘LCH
COOH
@ KMnO, @
—
NO
NO, NO, &

4
ljmmd of CH,Cl any other appropriate alkyl halide can be written]

Alternative Answer (2)
Br Br
Conc. HNO
Br,/ FcBr Conc. H,S0,
NO,
o] o
MgBg Dru Et,0
COH ‘\\‘C/O gBr
| | |
A I
NO, N 2 N
(b) (i) Preparation of A
CH,CH,C = CcH _ H/Pd. BaSO, CH,CH,CH = CH,
(X] Quinoline N i i
l HBr
CH,C‘?IECH CH,
(A)
Alternative answer.
CH,
Hg? /H"/ H,0
CH,CH,C=CH - CH,CH,C =0
(X): (1) NaBH, or LiATH,
(2) H+/H,0
01H
PBr, or HBr
CH,CHzEH CH, - . CH,CH,CH CH,
(A)

47




—ﬂ'—

Preparation of B

Na or NaNH, or CH,CH.C=CNa’
CH,CH,C=CH i > or
' RMgBr - CH,CH,C = CMgBr
(X)
CH,CH,Br (Y)
Hg*'H'/H,0
Cl-l,CH:T“(.‘H_.CH_,CHJ < CH,CH,C =C - CH,CH,
0
(B)
(ii) Be MgBr
CHCHCHeH, M Dy ELO CH_._CH_,(J.'HCH;
(A) o
CH}CH;J‘CHJCH:CHJ
(B)
H CH,CH, T CH,
CH,CH CH, \r/
\c/ JHHO
G
—
CHCH, | CH,CHCH,
{c) Answer-: CH:C 2 :CH:CH:
OH OMgBr
2l CHCH, CH,
e N\c/
;Y H,SO‘
e
vl
cner’” "H.CH,CH,
I %
< OH I
: |
H,C 0 “CH, OH
T|’
P - +OCH,
H.C \S"H
ii
C. +CHOH
> il T
H,C O(Na")

l 48



voooves whuke peevpidaie O Y wath W HICL P mas oo
Heowe, sebuiay Y oimay conaist one

aml Hy © eabons of st gnsp present)

el PMiw
LT o
core Bl ihe Dlvate ginves Mack previpatate (LN with
sovcevtaast of HgSOPBS Be S and CuS. Henee, Y may

w o oL HR T DT BT and Cu? cations ( cations

ven sl TV PR )

| e of P Al not give any previpitate with NH,OH NI
I o that there 8 1o catioas of thind group in Y, e, Al Fe?

o O

e Now the Rlwate of P, become basic due 10 adding of NH OH. This
h-tmh-mhuﬂmmm(ﬂmthIl,hmdthm-
fore the P, may consist of NiS or CoS o both Hence, solution Y
mmm‘ﬂt"wm*‘wbﬁm(u:mufgmupl\

peesent L
)
poipetate P
s PRCL s soluble in bot water while AgCland Hg, Cl, are insoluble,
Part of P has dissolved i hot water and there tore dissolved part
shoukd be PhOT,

_* The filwrate F, has given white precipitate with dilute H_SO, and
MMMYMM Pb* .

y uq,a-da,so ——— PbSO, + 2HCI l

White

* AgUhisdisolved in NH,OH wiale Hg Cl, 1s not soluble. Now resi-
due R <hould contum AgCl

ARCE - NHOHE ——— Ag(NH).Cl + 2H.O

[mluhlc'l

* You must know that the above solution gives Agl dark yellow pre-
cipitate with K1 ( Agl is insoluble in NH,OH).

- ABNH)CL + KT+ HO ——» Agl 1* KCl + 2 NH,0H

u Dark yellow
e itis confirmed that the solution Y should contain Ag” cation.

mtate P,
* I precipitate P, has dissolved in warm dil HNO, and therefore it
cannot be HgS as it does not dissolve in warm dl] HNO,.

herefore P, may consist one or more of CuS,PbS and Bl
Hu: only Pb* ions gives yellow PhCrO, precipitate with K CIO

| PONO,), + K,Cr0, ——— PbCrO, + 2KNO,

| Yellow
* Hence, it 1s confirmed that Pb** cations should in the solution Y.
Pilatge [":
' If P gives pink colour solution with warm conc HNO, it
should be CoS, Because Co™ ions in the agueous solution
gives pink colour.

Lo ons reacts with cone HCI to give blue solution of
[CoCL ).

Further to that Co™ ions reacts with ammonia sn[uuon to
“ive Yellow — brown complex ion of [ Co(NH,),]*

49

(o Answer -0 PhT L Co® ) AgS
m 1oAnswer P PBCL and AgCl o Ppo= PhS | Po= CoS
1 Answer— Solutnon 1+ Co™ OR {t'u{ll:{ll.]" OR Co(NO)), .
Solution 2 = [CoCl )
Solution 3 = [Co{NH ), "
() Answer-

« For cations to precipitate from solution as sulfides
[METST ] L ( solubility product)

«  H.S partially wonized in the aqueous medium as follows
HS == 21 (ag) + 8% (aq)

11.1 acidic medium |87 ] 15 reduced due to common ion effect,

. I.\ of sulfides of Group IV cations ({ Mn®* , Co® , Zn** | Ni'* ) are
brc.uu than that of Group 11 cations. Ihrn:inrc as [S* ] is reduced
in acidic medium, it is not sufficient to precipitate the group 1V
cations as sulfide. Hence, they remain in solution,

b) (1) Answer - Ammonia gas ( NH, )

(i1) Answer - Ammonia gas ( NH, ).

(iti)  Reactions in procedure |

(NH,),80, + 2NaOH —— Na SO, + 2NH, + 2H,0 --(I)
NH NO + NaOH — NaNO, + NH + }10------{2]
Reagtions in procedure [1
(NH,),80, + .'!NuOH—J.-Na,SOJ + 2NH, + 2H,0 —(3)
NH,NO, + NH, + H,0--(4)
SNaOH + 3NaNO; + IH,0 +8Al——— 8NaAlO, + 3INH, ---(5)
OR
t2H,0 + 8A]l —— BAIO,

+ NaOH ——» NaNO,

SOH + 3NO, + 3NH,

(iv)  Suppose mass of (NH,),SO, in sample is xg while mass of NH-
NO s yg. Molar masses -.'.-f (NH,),SO4 and NH NO, are 132
and 8{1 respectively.

¥/132
/80

Thercfore, No. of moles of (NH,),SO,
i [NH,NO, _

For procedure |

Moles of NaOH used to neutralized excess of HCl = 0.1 x 10.2 mol

1000
The reaction between NaOH and HCJ as follows

HCl + NaOH —— NaCl + H ,0
As molar ration between HCI and NaOH isl:

1, moles of HC| reacted
With NaOH is also

0.1 x 10.2 mol

10
Reaction between NH, and HCl is given below.
NH, + HCI —--—hr NH,CI
Now the mules of HCI reacted with NH = 0.10x30.0 - 0.10x 1020
1000 1000
" " = 0.10 x 19.80
Therefore, moles of NH, (g) liberated = 0.10 x 19.80
1000
Now, No. of moles of (NH,),SO, in 50 cm’* of the solution S
= x(50)
132 « 250
- " = X
1325

Similarly moles ofNI{ NO, in 50 ¢cm*

B



[

\oooeding 10 oguation (1) and (21 cne moke of (NH )80, gives twom

2xd

Hemoe, o N Ly S0 em' of soluton - :
x. mokes of NH, given oot by 30 cm’ of s -~ N
. . § 010« 198 e +0)
Now ‘ ) v 7500
.l- ~ -: \:E ~ .:

Sumulachy for provedure 2
Moles of NaOH

Theretove, molkes of HCT reacted wath NaQH -

PRk
™ 3 ’ it dth N - 010 = M- 0.1¢ -
Therefore, modes of HC! reactad with NH, T 0

. - 010« 15
1000
Hence. moles of NH_(g) liberated = 01015
1000
Males of (NH LSO, n 25 em’ = (x)2§ T“_f
of ( H.'lL O, 23 cm TP 10
Moles of NH NO, in 25 em’ = y 218 2’,[
) o S0 x 350 x

Now according to the equattons (3) . (4) and (5) total amount of NH, given out by 25.0 cm’ solution of S
= 2Ax) ¥ - }'17
l‘és-."m A T x|

Hence . 2(x) / v _ 01013

After simplifying the above we can obtain the following equation

x ¥ 0115 (D)
132« 5 80 x5 1000
Throughout the equation (6) divided by 2
X + ¥ = 010 x 198  ceeeee()
132x 5 80«10 1000 x 2
Now eq(7)-(6) _y o 00x15 0.0x99
) 80 « 1000 1000
y = _01x51x%00 = 0408
1000
Now, substituting the value of y in equation (7) X + 0408 = 0Ix15
XD <35 IO
Then x_ _ 0015 . 0408 - 6 - 4.08
660 1000 300 3000
Therefore x = 0317
Now % of (NH,).SO, = 0317 x100 = 317%
1.0
% of NHNO, = 0408 x 100 = 40.8%
1.0
50

- T D .10 | S0a0 000

Jdes of NI while one mole l‘lNl‘l.Nl)l gi\cs ane mh “NH
1\ . ]

y W 1hy
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Y |-l!\\l1i.'| . k‘i\(‘l‘l l I““‘..' ““nc." (‘u{} ( u. LI ‘
Juked imeyand CL [quickhme),
abide - a0 tquicklime), CaCO, (hme stone) and ¢

SN
an

.

. I|.lmll .

il < NI (lor gas) and CO, (1 or gas)
- sulfur () FeS, (iron pyrite), air and 1.0

L lphure achd -

. ,.:'!'.C 1,0“ Lll'l
y (5) CaOr (s) + CO,(g)
o lun-——-—b'{'al{]iil_, (5)

l

NE pm—— L
o Isnﬂl},.(?a(?l;. 2H,O0s)
L carbide 0C
'y ;t'tsl*-mﬂl"' CaC, (s) + CO(g)
OR

v ¢ SC Y —> 2CaC, (s) + €O, (g)

OR )
+ () (CaC, (s) + COg) + CO[(g)

v ogsh

180 - 200 °C
150 atm
Decompose at
low pressure
concentrated by
Evaporation

< ore) + COL(lorg) >NH,COONH, (s)

WLk W P\'H.‘ IS} :c{){NH:): [su]ul-in“] + ”'(,

S\, (solution) > CONH), (5)
. phunc acid
. O:(g‘l————l- SO, (g)

OR

~ - 110, —> 880, () + 2Fe0,.

V.0

_t
350°C . lam 250,

S0 g+ 0,(8)

SENT A N H,SO, H—> H,5,0,(
H q_tl_m - HUO(I} ..———l-lH’SO‘[l)

Lses

Bleaching powder
« Bleaching agent
« Disinfects water

Calcium carbide
Any two of the following
. To induce flowerning
«  Production of oxyacetylene flame.
«  Produces acetylene.
«  Toripen fruits.
Urea

. manufacture nitrogen rich fertilizers.
. Eanufacmnng of urea - formaldchyde polymer.

Sulphuric acid )

Any two of the following

3 facturing h'l.“c fertilizer

" Manufacturiog ©f fNH.l,b";. Lt

£ ing of rayon an plastics.
Manufacturif atdyes.

[ ] Py ol'eIle““' s

Pz

o Manufacturing of drugs,
o Asabattery acid.
o Todry gases (eg. Cl gas)

(1) Answer-:
|
«  Atmosphere - €O
o Planta - glucose / starch / cellulose / lignin ( any one of these)
«  Water HCO, 1CO [CO, (ag) ] '

o Earth'scrust - CaCO, /7 Cal 0, MgCO, / fossil fucl / graphate

1]
Removed via

. Industrial fixstion (Haber process) / high temperature com-
bustion.

. Biological fixation ( nitrogen fixing bacteria)

. Atmosphere fixation ( by hghtining)

Replenished via

. Denitrifying bacteria that converts NO toN, gas

1
Under acrobic conditions carbon compounds in so1l are con-
verted 0 CO). whereas, under anaerobic conditions they are

converted to (‘Hi and CO

{it) Two main nitrogen contaming compounds present in the atmo-

- s & @

sphere that contribute to acid rain are NO and NO, .
INOIg) + U_.lw-—-——-PZNUJIgj
ANO_(g) + 2HOM) ¢ 0, (g ——*> 4HNO (aq)
©OR
INO, (g) ¢ H,[l{lp———-—PHNU‘tuql + H-.'uf')__mq)
HN“:ia.l‘.ﬂﬂll‘l'g acid which gives H + NO,
(iit)
Orzone layer depletion
Air - condinoning industry
sol]
Refrigerator industry | CFC/HCFC |
Asrcraft industry of supersonic jets [NO |
Agrochemical industry [ CH,Br weedicide , fumigant |
Fire extinguisher industry using or releasing Cl, .

[ chemical liberated -: CFCHCFC/aero-

Global warming

Agriculture [ CH,, NO|

Air- conditioners [ CFC/ HC FC |
Refrigerator industry [ CFC /HCFC)
Poultry farming [ CH, ]

Coal power plant [ CO, |

Halons in fire extinguishers

Any industry producing’ using chlorne gas.
Aerosol / spraymg agent.

Acid rain

Burning fossil fuels in transportation [ NO and NO,]
Burning of fossil in coal power plants [ SO
High temperature combustion [ NO, NO, ]

(i)
. | Manufacturing of NH, by Haber process.
. NH, can be converted 1o HNO, acid by Ostwald process
NH, —— HNO, .
HNO, is used 1o make fertilizers such as KNO, , NH\NO, , urea
which are added to soil.
OR
Liquid NH is direetly used as a teruhzer,
H,0 nitrifying nunfving
NH, _-—-——i-N“. . NH, rarein NO, Clena
V As a result of unregulated disposal of solid waste, large amounts

of methane (CH,) are produced. between the layers of solid
waste, due to the action of bactera under anaerobic conditions
[his methane is & greenhouse gas and contributes 0 global
WRITInNg.




10] (@) (i)

(1) 1572572p*35"3p*4s"3d' OR 1s? 2s* 2p® 3s? 3p* 3d' .
[ oxidation state of Ti in both A and B is the same]
(1) Structure of A

White precipitate is AgCl and its relative molecular mass is 143.5,
0.2 x50.00 _4010
1000
Number of moles of AgCl in 4.305 g of precipitate = 4,305 = 03
5

Number of moles of A in solution

Therefore, A contains three ionic chlorides ( 3CI )

Therefore, charge of coordination sphere/ complex ion has to be +3,
However oxidation state of Ti is +3. Therefore, only neutral ligands
Could be coordinated to Ti. Since the complex has an octahedral
Geometry, six ligands need to be coordinated to Ti.

Therefore, structure A = [ Ti (H,0), JCI, .

Structure B
Number of moles of B solution 0.30 = 50,00
500 = (0.015
Number of moles of AgCl in 4.305 g of precipitate = 4.305 = 0.03
143.5

Therefore, B contains two ionie chlorides (2C1)
Therefore, charge of coordination sphere has to be +2
Since oxidation state of Ti ion is +3, one Cl- has to be coordinated to

Tiin the complex. Since the complex has an octahedral geomelry, six
ligands need to be coordinated to Ti.

Hence, structure of B = [ Ti(H,0).Cl|Cl,

—

(1) A -t hexaaquatitanium (111) chloride.

B -: pentaaquachlorotitanium (111) chloride,

(i) Answer-: X = [M(NH)(CN)], Y = [M'I’NIIlJ_].l',f)'
Z = K[M(CN)] OR [M(NH) (CN), OR
[M(CN)XNH ) | SO,

OR  KIM(CNKNH,) ) 50,

{b) (i) Reduction half reaction of the given cell

Hg,Cl, () + 2¢ —— 2Hg(l) + 2CI (aq)
(ii) oxidation half reaction
Ag(s) + Cl-(aq) —— AgCl(s) *+ ¢
(iii) Cell reaction )
He,CL (s) +2Ag(s) —— 2ACl(s) + 2Hg(l)
= E e F‘"A.-'a 1"
“ 02770922 = 008V
Hence, e.m.f of the cell = 0.05 V ‘
(v) Ag(s) AgCl(s) CI (ag, I.0moldm™) Hg?(.il (s) Hg(l
(vi) Chloride ion concentration is not present in the cell reaction,
Hence, The cell potential does not depend on the chloride
concentration. _
(vii) A current of 0.10A was drawn for 60 min.
The amount of charge passed through the cell
= 0.1A « (60 x 60),
4 " " = 360C
Electrode reaction in the left electrode

Ag(s) + CI (ag—— AgClI(s)

(iv) E

For every electron passed through the cell , one Ag atom combine.

with CI' to form AgCl (s). .

Now, weight gain of Ag + AgCl = mass of CI" combined with Ag
= 35.5 gmol” x 360C / 96500Cmol"' = 0.132 g

(viii) Chloride ion concentration does not change.




