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CHEMISTRY
Q.1. Sol.

@ CH; 0 o] /‘3

ozonolysis +

Hch)\/f?“z SRS zH/LH Hj <H
A

(b) HcC H H;C H

CH, CH, >:/\/

C[{ >:< \CH2
H;C H

“all cis” form of polymer of A

Q.2. Sol.
(a) 235ng + onl - A, +7 By +2 n'

(b) *Se,, — 2 ,€° + PKry,

Q.3. Sol.

a) 6Ca0+P,0,, — 2Ca, (PO,),

Moles of P,O,, = 852 _ 3

284
Moles of CaO=3x6=18

Wi. of CaO =18x56 =1008 gm.
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Q.4. Sol.

In FCC, interstitial sites will be octahedral voids & tetrahedral voids.

For octahedral voids For tetrahedral voids

I I

L -0.414 1-0.225
IF2 r2

Where r, = radius of atom in interstitial sites
r, = radius of atom arranged in FCC.
ie.4r, = J2a,

For maximum diameter of atom in interstitial site, octahedral voids will be considered.

Diameter = 2r, = 2(0.414r,) =2x0.414x 400 =117.1pm
22

Q.5. Sol.
R,,=0.001atm, T =298 K,V =2.46 cm’
By ideal gas, PV =nRT

-3
n, =V _0001x246x107 _, ) 14+
* RT  0.0821x298
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Now molecules of N, =6.023x10% x1x10~" =6.023x10'°

Now total surface sites available =6.023x10™ x1000 = 6.023x10"’

. Surface site used to adsorb N, = %xG.OZBxlO17 =12.04x10"

16
.. Sites occupied per molecule of N, = 12.04x10° =2

6.02x10"

Q.6. Sol.

N(Me), & N(SiMe, ), are not is isostructural. N(Me), is trigonal pyramidal while
N(SiMe,), is trigonal planar due to back bonding.

Q i Ti{hﬂejg

N N H“x
ME/ \"‘e {Mengsf/ \

Me Si(Me)q

(x)
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Q.8. Sol.

In structure (P) both the rings are present in acetyl form therefore it will not hydrolyse
in Sol. that why Fehling Sol. cannot react with this.

In structure (Q) one ring present in the form of hemiacetal. This will hydrolyse in Sol.
and it can reduce Fehling Sol..

Q.9. Sol.

a) Reactions used in developing the photographic film

2AgBr+C¢H,(OH), > 2Ag +2HBr+C,H,0,
black silver) quinone

Hydroquinone (particles

(developer)

AgBr +2Na,$,0, — Na,[ Ag(S,0;), |+ NaBr

sensitive, Hypo solution
unexposed
emulsion

b) Na,S,0,+H' —2Na’+H,S0, +

colloidal sulphur

Q.10. Sol.

2+
Fe*" SCN‘%[Fe(SCN)(HZO)S}

(excess) (A)(blood red)

2+
[Fe(SCN)(HZO)S} +8F - [FeF,]” +SCN™+5H,0

(A)(blood red) (excess (B)(colourless)

a) Pentaaquathiocyanato iron (111) ion

hexafluro ferrate (I11)

b) Magnetic moment = «/n(n+ 2) =/35=5.92B.M. , where n = number of unpaired
electrons
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Q.11. Sol.

2X(g) —)3Y(g) +ZZ(g)

a) By the given data, we can observed that t,, of the X is constanti.e.100 min.
therefore order of reaction is one.

0.693

b) Rate constant =
2

.~ 0.693
100

=6.93x10° min™*

¢) Time taken for 75% completion of reaction =2t,,

d) 2X > 3+ 2Z
Initial pressureAt any time 800 0 0
At any time 800—x 3/2x x
Given800—x =700mm
Xx=100mm

Total pressure =700+150+100 =950 mm

Q.12. Sol.

a) mvr = LU a, =0.529A
2

v=-"218x10° mysec(n=1)
2zmr
-34
b) A= 6.63x10 ~0.33x10°m=3.3A

v 9.1x10 % 2.15x10°
c) For 2 valve of (=1

. h
Orbital angular momentum = /¢(£+1) —

27
_z N
27
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Q.13. Sol.
B
*l CoHg
Xis H3C—C—NH- |
| or )CH\_‘
CH HsC CH4
Hie” “CHa |
NH,
(X) y
H H
| | @ g M HaC OH
HyC—C——NH H3C—C—N; H,C—C—H
’ | T | | e, 03 | s CHyC—ocH
A PN H C/CH“CH AL
HsC CH, HsC CHs : ? HyC” @ TCH, CH
(Y) (optically hacticy
(X)
Q.14. Sol.
(@ @ CHs CH,
HsCq—C—Br =28 5y C,—C—O0C,H5 + HBr (acid)
CHs CH,
(i) c|=Ha
CH
“CH,4
— =4, No reaction
Br
; F
(b) () OH
HalHiag)

+ F~ is liberated
CHa

CHa

This is a bimolecular reaction. Rate of this reaction is being enhanced by presence of
electron withdrawing groups at ortho and para positions.

F
(Il) Q/ wowsy | p= 1S NOt liberated.

CHANO,

Bimolecular mechanism is not possible is this case.
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(c) (i) Due to presence of lone pair on nitrogen atom NO group is electron donating
and ortho, para directing.

(it) NO, group is electron withdrawing and meta directing.

(d) Due to reduction of central ring, three four membered antiaromatic rings become
stable while on reduction of terminal ring only one antiaromatic ring can be stabilized.

Q.15. Sol.
(A) H,SO,
(B) Br,
(C) NOY
CHs
(D) oN NO,
NO,

Reactions involved are:

2H,S0,+2NaBr+MnO, - Br, +Na,SO,+MnSO, +2H,0
(A) (B)(Brown fumes)

2H,S0,+HNO, — HSO; + NOJ +H,0
(A) (©

CHsz CHs
05N NO,
+ 3n0P * 3H
NO,
(D) (Explosive)
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Q.16. Sol.

M =Ti

. 3+
A=[T|(HZO)6]
B=TiO,

Ti(+IV) ion contains no d-electrons, while d —d transition of single electron of
Ti(+111) will cause colour change.

Q.17. Sol.17.

(Anti) (Gauche)
Mole fraction of anti form =0.82

Mole fraction of Gauche form = 0.18

Hop, = 1
1= Hanty * 0.82+ HGayce) X 0.18

lu(anti) =0
sl= HGauche) X 0.18

1
/u(Gauche) =——=5.95D

0.18
b) 1) CH, i) o—H
H OH
H D D H
CHs H
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Q.18. Sol. Cell reactions are
1 .
Ag+§CI2—>AgCI -..(i)
1, . _ .
Ag—>EAg —e  ..(ii)

%Clz+e—>CI‘ ..(iii)

Ag® +CI~ — AgCI...(i—ii—iii)
hence cell representation is |Ag|Ag* |AgCI||CI"|Cl,, Pt
Ag*(aq)+Cl (aq) > AgCl(s); D AG,—> AG}

i) AG°=-109— (—129 + 77)
=-109+129-77
=20-77=-57=-1xFxE®°

—57 =-1x96500x% E°
57000

= E°=———=0.59Volts
96500

ij) —57 =-2.303RT log K,

57 %1000
2.303x8.314x 298
log K, =9.98 ~10
K, =10"

Ksp :]/Ko
~ Ky =107°
s logKg, =-10

logK, =

iii) 10AgCI((s) = Ag”(aq)+Cl™(aq)

10—10 — SZ
-.$=10"m/L
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b) When £5.39x10° =10 moles of Zn has been added,

65.39

2Ag" +2e > 2Ag; E°=0.80V
Zn—>7Zn*+2e; E°=0.77V

2Ag, 2N, —> Zni, +2Ag, E° =157V

107° mole10moles
log,,K (eq) =52.8

Therefore, this reaction will move in forward direction completely. Hence moles of Ag
formed will be 10°°

At equilibrium, (E, =0)

(20 ]
(A0’ ]

Zn+2
Jusexa | [Z0%]
0.0591

+0.0591
EOCeII = 2 IOglO
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