MJ-1312

B.Sc. (Part-1D)

Term End Examination, March-April, 2022

CHEMISTRY
Paper -

Inorganic Chemistry

Time : Three Hours] [Maximum Marks : 33
[Minimum Pass Marks : 11

A . Wl T F IW AU TE F SR Ik
Tfet iR sifera B

Note : Answer all questions. The figures in the right-
hand margin indicate marks

3RS / Unit-1
1. (a) 3déﬂﬁ%aﬁ’fﬁw1\rﬂﬁaﬁ4d
qen 5d 9ot & T W qEH wfww 3

Compare the magnetic properties of 3d
series elements with those of 4d and 54

series elements.

—
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(2)
g 7@ § O Pty o
gaFEL 3 4
(i) T
Explain (¢ following in case of transition

elements:
(i) Variable oxidation state

(b

(if) Catalytic nature

39ar / OR

(a) Mn™* 1 F FHU TEEHE Iyl w5 1
TR F | 22
Calculate the spin magnetic moment of
Mn?" jon.

(b) FefdiEs wweR =1 e e
fﬁf@'q: 4
(i) Ni(z=28)

(ii) Pd (z=4p)
(iif) Pt (7= 78)

=

Write the electronic configuration of the
fnlluwing aloms -

(i) Ni (z= 28)

(i) pq (2= 45)

(iii) py (z= 78)

137 )
-J0B x ) (Continued)

2. (a)

(b)

(a)

(3)
FHE / Unit-1
S F frepdm 3 so=ad WhE@E
F T 5 gea@ AU 3

Elaborate the thermodynamics of
reduction process in extraction .of metals.

Frfefas i % weac 7@ fafay:
(i) [FeF]-

(if) [Co (NH) P

(éif) [Ni (dmg),]

(iv) [Cofen),]Cly

Write the TUPAC name of the following
complexes :

(i) [FeFg*

(i) [Co (NHy)gJ**

(i) [Ni (dmg),]

(iv) [Co(en);]Cl;
[T/ OR

fage-wmfs &9 ¥ 22w
ST e | 3

What is electro-chemical series ? Explain
its application.
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(4)
(b) o & T e 9 ey

Explain wemer’s €0-ordination theory,

zaT [ Unit-111
3. (o s T SR g Fraffg

F THIRL:

(i) Ni(CO) W= wE T
i

(i) o) Wigesm
FEFEHT ¢ |

Explain the following by the help of
valence bond theory :

() Ni(CO), is diamagnetic and
tetrahedral,

(i) [Co(NH,),** is diamagnetic and
oclahedral.

(b) TqFEHE g e ¥ 4 ¥ fEE
8 R et @ T
Calculate (he crystal field stabilization
energy for d5 of tetrahedral complex ion.

3ET / OR

137 ], DB__‘A'_(S) (Continued)

(5)

(a) Tr=fafay ¥ 3 :
(@) [MnClq]l-
(i) [Fe Fel>

Explain e
following -

() [MnCy,p-
(i) (Fe Fgp-
() 7R &5 fve s w e W

TEN F UE ¥ ugE seRw ¥
TR Fif 3

Explain the effect of nature of ligands
over the crystal field splitting energy with
suitable examples.

TR/ Unit-TV
4. (o) TefofEs w dfa fowfml fafgu: 4
(i) T9ARe g
(if) S F IEFIOT Sy

Write short notes on the following :

hybridization in  the

(/) Lanthanide contraction

(if) Oxidation stat¢ of lanthanide

-~
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(6)

) zﬂﬁq‘qﬁﬁp. Pv T8 Am Tﬂﬁl‘iqﬂ;q,—ﬁ
2 foemw (0 o ) g, )

Explain the solvent extraction method for
the separation of Np, Pv and Am from
uranium.

eI T~ OR

(o) FrofefEd W GRS feufed fofgy, 4
() SRS W AEE e
(if) TR F IR faw
Write short notes on the following :
(i) lonic radii of lanthanide
(if) Electronic configuration of lanthanide

(b) W T T TR T W Q
€2 SRR ST o Tt
feamiiem 4 worm =1 omen @t 2
What are the heavier lanthanides and

heawer actinides ? Explain the similarities
| i : . .

0 their oxidation states and chemical
reactivity,

137_JDB
DB % (3) (Continued)

(7)
THE / Unit-V

5. FefefEd m sty frugforat fEfET : 6

(a) BT = oy g W

(b) I e #  dg@ T
e

() Wid T s famr

Write short notes on the following :

(a) Conjugate acid and conjugate base

(b) The complex formation reactions in non-
aqueous solvents

(¢) Polar and non-polar solvent
37/ / OR
s ™ diyw feaforal fafa : 6
(a) %a fm ¥ sEem s
(b) SR F - STTERM
(€) 7a WeH SRATES T IT-&R
rfufsea

Write short notes on the following :

(@) Precipitation reaction in liquid ammonia

-
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(8)

(b) Acid-basc concept of Arrheniyg

(¢) Acid-basc
dioxide

reaction

in

liquid Sulphuyr

0 340
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MJ-1313

B.Sc. (Part-1])
Term End Examination, March-

MilanmIy

- -

April, 2022

CHEMISTRY
Paper - II

Organic Chemistry

Time : Three Hours] [Maximum Marks : 33
[Minimum Pass Marks : 11

FT oWl T F SW G TR F i S
Tfet 3R 3ifea €1

Note : Answer all questions. The figures in the right-
hand margin indicate marks.

_ _

g&Tg / Unit-I

1. (o) Frefafaa sfufdaet =1 qof w4

() C.HCH;+Cl, —V

—
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(2)

H-CH Br-CH,C
(i (cHa)zC 2CH;
alcKOH
-

CuBr/HBr
(i) CﬁHSNEX -

(i) C5H5[+C“ —

Complete the following reactions :

hv
] C5H5CH3 +CI;_ 2

(i) (CH;),CH-CH Br-CH,CHj

alc:KOH
_

() gy BB

) CeHgl+Cu ——

O) Syi iy gy foparferfr ferfa !
Nkt te mechanism of SNi reaction.

166 Inp - C taued)

(3)

(@ P tomd @ I mfmm;
yfamd ¥ wfy feareicdl F B
aferd Fifer ;

CHCl,  CH,CH,CL,
CH, =CH - CH,Cl, CH2 = CHCI

C,HCl,

Arrange the following halides according

to their reactivity towards nucleophilic
substitution :

CH2 = CH - CH2C1, CH:Z = CHCI
arerar / OR

(a)ﬁm’mﬁaﬂaﬁqma’faﬁt;ufaﬁm;

AlCl;
() CgHg +50,Cly —

%9 NH;
(i) CgHsCl+KNHy ————

e —
166_JDB_* _(16)

Scanned with CamScanner

(Turn Over)

1



(4)

o CHy + Hpy
i lclli):

COoAg + Br2 _—

) et
he following reactions :
complet®
AICl
() el S0 T
lquH3
(i) CeHsCl 2 —th?———-:»
emp.
Peroxide

(i) (CHy),C = KNH;

(W) C6H5CO0Ag + Br 5 —

(b) E, s & foranfafy <) 2

Give the mechanism of E, reaction.

() T toRe st = wifew e
¥ e sfywds ¥ w9 W
e % #n o oafem #fE: |

F -) Cl _' Br 5 1-
— -
156_11)5_*_(!6) (Continued)

(3)
. ions as

Arrange the following h‘*‘“d", ° as
according to their ,—ga'ctl\’lt]):mnt.
nucleophilic reagent in aprotic 4

F~, Cl-, Br, 1~

FHTE / Unit-11
2 () Frefefea affemsl # TR i

. 242

() fomia- o g
FHfufsran

(if) T e st
Give the mechanism of the following :

(/) Pinacol-Pinacolone rearrangement

reaction

(i) Claisen rearrangement reaction

(b)ﬁmﬁ{faaafmaﬁﬁwm; 3

AL,0,/350°
(i) C,HsOH
R
166_JDB_X_(16) (Turn Over)
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(6)
(ii) CZHSOH +1I +NaOH —

(iif) CgHsOH+HCN+HCl —
Complete the following reactions :

Al,04/350°
() C,HOH ————

(i) C,H;OH+1, + NaOH —»

(iff) C4H;OH +HCN +HCl ——>

A4Sl / OR

(@ () 1° 2° WE 3 Tehiga A favg
A # faex TR fafy w1 9uf

it | 2

Describe Victor Meyer’s process to
differentiate 1°, 2° and 3° alcohol.

(i) fTor-fam sfufem =1 frafafy

fafaw 2

Write the mechanism of Reimer-

Tiemann reaction.

166_JDB % (16) (Coniinued)

(7)
(b)ﬁ%wwﬁ?iqﬂm: 3

(l') mﬁ+ﬂmmﬁ——-—)

@) ey () CHMERT
(ii) H,0

(i) freretet + Tmfom ot (snfir) —
Complete the following reactions :
() Phenol + Phthalic anhydride ——

(i) CoHsMgBr

(if) Acetone +
(ii) H20

(ifi) Glycerol + Nitric acid (excess) ——

33 / Unit-111
3. (a) FefE afufwaet =i frafafy |few
S 4
() A I
(i) e SR ERL
_——— (Turn Over)

IGGFJDB—*—UB)
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(8)

Explaif the following  reactiong with

mechﬂﬂism -
) ]{nnﬂ"cnagc' reaction

(i) o reaction

(b)ﬁﬂﬁf@“maﬁaﬁ‘i"fﬁﬁﬁq: 3

CyH;0) Al
() CHy=CH = CHO Gato),
NH, - NH

(i) CH; - COCH3 -——_i___i_)
(CH;), cok

(iii) RCOR + CgHsCOOOH ——

Complete the following reactions :

(C,H50),A1
() CH,=CH - CHO -
, NH, - NH
(if) CH, - COCH,4 2 2,
(CH;), COK

(il) RCOR + C4H,COO0OH ——

379aT / OR

_-__-‘_—-—\-‘__
166_JDBq*__( 16) (Continued)

(9)

@ Frofefan e o w e
frfi -

() R sy
(if) - s

Give  mechanigm of the following
reactions :

() Mannich reaction

(i) Michael addition reaction

(b) Frefefaa sfifemsi =1 of Fifag:

CH OH +

3\ _ H

0] /C——N
C,H;

Pd/BaSO,
(i) RCOCI+H; —————

(iif) CH, - CHOH - C(CH;), OH

(CH5;C00), Pb

4

166_JDB_X _(16)

Scanned with CamScanner

(Turn Over)



(10)

Complete the following reactions :

@) > C=N -
C,H;
Pd/BaSO,

(i) RCOCI+H; ———

(iii) CH; - CHOH — C(CH;),OH

(CH;C00), Pb

Z&TE / Unit-IvV
4. (a) Troifafad ofEdd &9 S 2 3
() TirEE s W e T A

(i) Wafew  wREs  H RS
TREgRE d
(ffaéﬁzmmﬂqﬁmmﬁ

166_JDB_*% (16) (Continued)

(11)
How will You Convert the follDWiﬂg?
(i) Propanojc cid to ethylamine

(i) Acety) chloride 1o aceticanhydride
(iid) Lactic acid 1, piruvic acid

) () TR F oy ww ww=A Al
fariafy fafiay, 2

Write the mechanism of acid
hydrolysis of ester.

(if) Prefafen s =1 3% =i
%Wﬁm 1

COOH  CHy COOH

5 B

COOH COOH

A, §

NO,

S
(Turn Qver)
166 JDB_%_(16)
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(12)

. (13)
Amange  the  following  acids
i) o~
according 10 their acidity : (i) e¥Ner 53 g TR
T s 4 zo @ R R
TR A g et & @ A
cooH CH; COOH IR F oy i Iufeafa H
0.0 el
, , What happens when -
C00H COOH () RMgX react with CO, followed by
hydrolysis of addition product ?
’ (if) o-hydroxy acid is heated ?
NO,
NO (i) a-haloester react with carbonyl
i compound in presence of Zn r?letal
and ether followed by hydrolysis of
344t / OR addition product in presence of acid.
. ) () TeR-TR der e &l
(a) 1 Bl %, vd 3 I ,
@ R =i ah €0, g Write the mechanism of Claisen-ester
F GEEE I A 3cqle =l condensation reaction.
S S fRa s g2 (i) RCOCI, RCONH,, RCOOR T
(i) a-—TRZEE 3 w1 WA fagr @ 3 s wq &
€2 s # BRI |
I J—
— (Turn Over)
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(14)

amange RCOCL, RCONH,, RCOOR
4d (RCO)0 as according to their
eactivity  1oWards  nucleophilic
cubstitution.

@8 / Unit-y

g (a)ﬂzoqai?ﬁ:r#qarmaﬁ
fegat T FT TUT Fifer

3
Explain Hinsberg’s method to separate 1°,
2° and 3° amine.
(b) FRW FAET: 2
(i) TEas Frea-wive afifrar =&
Gl
(i) Wifed WA ufetfed W w1
T ¥ god 9W B
Give the reason :
() Nitrobenzene does not give Friedal-
Crafts reaction.
(i) Aromatic amines are weaker base
than aliphatic amines.
16
6_IDB x ( i6) (Continued)

What happens when nitrobenzene is
reduced in acidic media ?

I s OR

(a) TEHI-facis  aufpmn @ ®7
HIHRY |

Describe Hofmann-elimination reaction.
(b) U @R :
() TR F AGEH@ A B
o 1 Ffem & g §
(i) s ww T @ gen
gda &’ Rl

Give the reason:

(i) Nitration of nitrobenzene is harder
than benzene.

(if) Ammonia is weaker base than ethyl

aminge.

R
166_JDB_x_(16)
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(16)

(0 ¥ @ T V@ AR eEmSitEm
soee @ RN fede @ Bt 22

What happens when benzene diazonium
chloride react with phenol ?

166_JDB_* (16) 9,360
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= MJ-1314
= |
B.Sc. (Part - IT)
Term End Examinatiom, March-April, 2022
CHEMISTRY
Paper - I
Physical Chemistry
Time : Three Hours] [Maximum Marks - 34
[Minimum Pass Marks - 11
T ol T H SR A WS ¥ s ITh
et AR 3ifha |
Note

Answer all questions. The figures in th

¢ right-
hand margin indicate marks

1. (o) TafafEg 4 TR Ww EF'WF[Q;

—_—

gh1E / Unit-I

(i) el Hed T 99 gy
(i) FHATHE A T Fgey gy
(iii) ISHANA THFH T Ssrmvfyy yary

191 _JDB_*_(8)
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(2)
Differenuiate between the following :
(i) State function and Path function
(i Jsothermal  process and  Adiabatic
process
(iif) Reversible pmcéss and Irreversible

process
) @ e o T ¥ o fag @i
f&
Cp-Cv=R
For one mol ideal gas, prove that
Cp-Cv=R

(c) WIS, FW4 T 3 WHU H @A
T A —68.4, -94.4 3R ~1350 keal
®, @ g U W e Se g
Hife |

The heat of combustion of hydrogen,
carbon and sucrose are respectively —68.4,
-94.4 and - 1350 keal, then determine the
heat of formation of sucrose.

ar / OR

(a) %—me%?wmﬁu

~a

F 0w mm e :
191_JDB *
_X_(8) (Continued)

(3)

. o Find
What is Joule-Thomson coefficient - Fin

its value for an ideal o~

() shfET T @ A FOTT

2
LIEEIELY
Explain the effect of temperature  on
cnthalpy of reaction.
(¢) TIEE |g°C ag @wn fer FE W
ZE T 652 keal 1 FERI AR I
W ggd I H A Eaiidl .
(R =2Fad Heas '@ ") -
Al 18°C glucose has heat of combustion
652 kcal at constant pressure. Calculate
its heat of combustion at constant
volume. (R= 2calK'mol D
T8/ Unit-11
2. (a) frrsg- e W ¥ T w9 A }
e
J \"c;ﬂ _-AH
ark Tl T°
Derive the following  form of Gibbs-
Helmholtz equation :
J \‘u” _-AH
arL rl, 1
-
(Turn Over)
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(4)

o ¥ T AG ) Mo #if .

(5)
A .
] ol 10 (iquid. 100°C) —5 1 mol 1,0 (h) *T qe o fem 3
(vapour 100°C) 2 T IS Fifwm | 2
Calculate AG for the following process - Derive  Hendersgp, equation for basic
| mol HO0 (liquid, 100°C) — 1 mol H,0 buffer solution,
(vapaur. 100°C) () T F ot s |
@ st ® T FEw fafa | Define Dilution,
- ird law of t i
Write the third law of thermodynamics, 39T/ OR
7oR (@) 298K W ea fepr % e =wisw
() fag wfeT & STE T F wvmi T 2
g W TR WG S T 3 pH + pOH = 14
Prove that'the entrop?; of isothermal For an aquaeous solution show that at
mixwre of ideal gases increases. 208 K
(b) 3 % T T H A H St pH + pOH = 14
& o9 fm F I SEEE | 3 (b) 0.0IN THleHF 4, Ka=18x105 %
Explain the application of third law of pH "H F T Ffew 25°C W) 2
thermodynamics in the calculation of Calculate the pH of 0.0IN acetic acid,
absolute entropy of molecule. Ka=18x 10~ at 25°C.
(c) F7H v ! (c) Tocma T forim TG T2 AB,
Write Camot theorem. Y ¥ o ¥ foe o e
. ToRe § HEY A EnELd 3
Unit-111 What is solubility and solubility product?
3. (a) TuifEy ¥ AGe = _ RTanp 4 Derive the relation between solubility and
Show tha ; solubility product for AB, type salt.
+AG°= - RTInK, -
lgl_JDB_*‘(E} (Continued) 191_JDB_* (8) (Turn Over)
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4,

(6)

a3 / Unit-pv
R el Fm g i

perive Gibbs phase rule.

" ffetaa @ WHERT
() e fomor fram
i) fam
Explain the following :
) Nemst's distribution law
(ii) Henry's law
(c) T R ST ¥ am fafau)

Write the difference between phase and
state.

3l / OR

() FATEAG-FIGA FHH & GHERAT
) & @A FIWCI
Derive Clausius-Clapeyron equation in
integrated form,

(b) W fram &=y £ 7 3@ fg9 &1 WORC
T W e wHaE |

What s phase rule ? Explain its
application on sulphur system.

-

191_JDB_% (3)

h—

(Continued)

5 (a)

(b)

S

(7)
T Unity
e p— 3
() T W
(if) Wfaeia
Explain the following -

(i) Chemiluminescence

(i) Fluorescence

forelt e #1109 M T &Y S A
& foey w8, @ 1w
T F W A T 10%
foerd gN R @ ¥
fafrTT 1 90% W G FA F
mﬁwaﬁwmﬁiﬁmﬁql 3

A solution is prepared by dissolving
10-3 Moles of a coloured substance in
| litre. A light radiation is reduced to
10% when its pass through 1cm of
solution.  What should be the

concentration of solution to absorb 90%

in the same [ength.

arerar 7 OR

(Turn Over)
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(8)

(@) FrAffEn TR . 3
() T
(i7) FgTucH KIES|
Explain the following -

(/) Phosphorescence

(if) Quantum yield

(b) 3000A W F fafrm ¥ fi
F0H Sl AU ST Foell ) Topy
HIfsT | 2

Calculate the energy of per quanta and
per Einstein for the radiation of wave
length 3000A.

() TR frai oiw W osEE fefew |

Write the unit of molar extinction
cocfficient. .

———

191 _JDB

-(8) 9,360

Scanned with CamScanner




