Term End Examination, Marc

MJ-1312

B.Sc. (Part-1I) |
h-April, 2022

CHEMISTRY
Paper -

Inorganic Chemistry

Time : Three Hours] [Maximum Marks : 33

[Minimum Pass Marks : 11

T - @l g F IR R T F SR IR
et R siferd 2

Note : Answer all questions. The figures in the right-

hand margin indicate marks

gaTe / Unit-I

1. (2) 3d 390 & Tl B T=EE TN H 44

qen 5d 4O & T W ge wifwwy 3

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

series elements.
L — e ————————
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(2)
o ® A et gy \ (3)
CLERS y TS/ Unit-11
(i) o 2. (a) TAA F fragpdm § oA GE@E
(if) S5 o 1 FHTIE 37 oo FIAC 3
~ fllowing in case of iti
Explain _I?e 0 transition Elaborate  the  thermodynamics  of
elements o reduction process in extraction .of metals.
(i) Variable oxidation state .
. b [ JPAC M fafau .
(if) Catalytic nature “ (b) Fr=fafaa w3 % U Cog
: (i) [FeFgP-
(a) Mo 9 & THU TR Yl (iii) [Ni (dmg),]
’ - 1
T F 22 (i) [Co(en),]Cl,
Calculate the spin magnetic moment of Write the [TUPAC name of the following
Mn%" ion. complexes :
e - < (1) [FeF.*
(b) TS wEE et e N
fofan 43 (1) [Co (NHy) "
() NiG=2g) (iif) [Ni (dmg),]
(i) Pd (2:46) (1v) [Co(en);]Cl
(i) Pt (2= 78) 379@r / OR
Write the tlectronic configuration of the (a) Taga-wmafis GRS €7 TEE
(i) Ni (2:28)
(i) Pq (2:46) What is electro-chemical serjes ? Explain
(iii) py (2:78) its application.
\ /'
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Explain the following by the help of
valence bond theory :

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

(if) [Co(NH,)J** is diamagnetic and
octahedral.

() TR Hg w6 ¥ B

¥ R 3o 59 TOA FI

Calculate the crystal field stabilization
energy for 45 of tetrahedral complex ion.

34T / OR

e —

371 DB‘*‘(g) (Continued)

(a)

137_JDB % (8)

(4)
o , \ (s
() FF T R L 4 . (a) Fretfefas 4 |
. wemer's co-ordinati ‘ HFLor gHARY 4
Explain W<t ration theory. () [Mnc,
3-5,13‘/Unit-lll (if) [Fe FeP?
ggrehd! CIck ﬁ:lm s ﬁtffﬂf@a Explain the hybridization in  the
3. (@ ' 4 following
A . (i) [MnCl2-
() Ni(CO), TTTTH T ~pwpersig (ii) [FeF -
i (b) RS 9 e e W feive @
i) [CoNH)" e YT F I8 ¥ sygE SR
IRFTEE € |

™R Hifg|

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

FTE / Unit-IV
frafafes w dfa femfoml fafe .
(i) AT HHE
(i) TEE @ SR s
Write short notes on the following :

(/) Lanthanide contraction

(i) Oxidation state of lanthanide

(Turn Over)



(6) \

(7)
. i
(b) ZN\:TW ANp, PV T8 Am ) FREETC] FHR / Unit-V
2 faere® TP Y 9wy 5. Mol W o frogfordt ferfET : 6

Explain the solvent extraction method for (a) TIH et oy Tt &R
the separation of Np, Pv and Am from

- (b) T foopmy # @pa
ural . afﬁ <

(©) 9 T gy fammas
(o) FefafEd ® T foufort fafgu . 4 Write short notes on the following :

) ¥ # il (a) Conjugate acid and conjugate base
i) > (b) The complex formation reactions in non-
(i) AREE F TR forg

aqueous solvents

394l / OR

Write short notes on the following : (¢) Polar and non-polar solvent

() Tonic radii of lanthanide

379aT / OR
(if) Electronic configuration of lanthanide frefafgs | dfya fewforar fafac : 6
(b) ¥R TEARE qU THREE 9@ B Q (o) 7@ b § sEa Sfufwa

ﬁ?wmwamw

(b)aﬂﬁﬁwﬁm—w IR
el 4 qaea @1 sen R 2

What are the heavier lanthanides and sifufspan

heavier actiniqes 9 Explain the similarities

in their oxjdat: :
idation states and chemical jon in liqui i
) seaeon reaction in liquid ammonia
reactivity, (a) Precipitation f i

Write short notes on the following :

137 JDB (Turn Over)
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(8)

(h) Acid-basc concept of Arrheniyg

(¢) Acid-bas¢ reaction in

dioxide

liquid Sulphur

Q 260



MJ-1313

B.Sc. (Part—ll)
Term End Examination, March-A

Wit

pril, 2022

CHEMISTRY
Paper - 11

Organic Chemistry

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

AT @t TE F I AT T F sTE IR
afedt iR sifewd B

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

g3 / Unit-I
1. (a)ﬁﬂfﬂf@ﬂaﬁiﬁm&ﬁﬁWW: 1
() CgHCHy +Cl, —V_,
\_\—
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(2)

. H .
il (€ 3)ch CH Br-CH,CH;
alcKOH
-

CuBr/HBr
(i N

(iv It T

Complete the following reactions :
hv

() CHsCH; +Cl ——

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

alccKOH
—_—

i) e x —CUBIHBT

) Ciigl+ cy ——

Wri ,
1 te mechanism of Syl reaction.

166 o o od)

- R —

(3)
© fm toms w1 TP ?lf‘iﬁﬁﬁ'
et % s gpaied & #
Zafegd Hif
CeHCL,  CHsCHCl,
CH, = CH - CH,Cl, CH, =CHCl

C,HsCl,

Arrange the following halides according

to their reactivity towards nucleophilic
substitution :

CH, = CH - CH,Cl, CH, =CHCI
37erar / OR

@ FreAfefan sl & T

AICl;
() CgHg +80,Cly —

) 9 NH;
(if) CgHsCl+KNHy ———rr o

166_JDB_%_(16) (Turn Over)



(4)

-

) ,C’CHZ + HBI‘ —_—
il ( Hily

<COOAg +Br, —

(i\') Ce'™

et the following reactions :
Co

AlCl4
0 C6H6+SOZC12 —
1 lig.NH;4

) Ny ————

(i) Ghs High Temp.
Peroxide

(i (CHs ), C = KNH,

(iv) CH;CO0Ag +Bry ——
(b) E, v &1 fepanfafy HISLE 2

Give the mechanism of E, reaction.

(C)ffq%mszam‘fa’r@mﬁamm
T AR efusds F w9 A
e % wn § oafen #@fAC:

F-: Cl—, Br-, 1~

e

66-.]])3 %
-106) (Continued)

(5)

lide ions S

Arrange the following D3 as

reaCtiVity

according to their
tic solvent:

nucleophilic reagent in apT®

F-,Cl-, Br—, I~
FT3 / Unit-11
2. (a) FrefafEn  afufpmell fpafaty
aﬁm: 2+2
() Formere-frme A
Afufsan

(i) T A St
Give the mechanism of the following:

(/) Pinacol-Pinacolone rearrangement

reaction

(i) Claisen rearrangement reaction

() Trefafen sfafeast 1 i sifew: 3

AlL,03/350°

(i) C,HsOH

166_JDB_X _(16) (Turn Over)



(6)
' 7
(i) C,H;OH+I; +NaOH — , (7)
) Pt sty w1 o A3

HCN + .
(iif) CgHsOH + HCl — (0 s
Complete the following reactions :

@) e, 0 CHME

Al,04/350° ’
() CHOH —— (i) HO
(i) C,H{OH+I, + NaOH — (i) frereiat + T ameent (enferm) —

. Complete the following reactions :
(iif) C¢HsOH + HCN + HCl ——

(1)  Phenol + Phthalic anhydride ——

37erar / OR
(@ () 1° 2° WS 3° Uekhllad # faug (i) Acetonc+ (1) CstMgBTA’
FA & faex A fafy &1 oo (i7) H2O0
FHITTT | 2

(iii) Glycerol + Nitric acid (excess) ——
Describe Victor Meyer’s process to

differentiate 1°, 2° and 3° alcohol. m / Unit-III
i) for-feim afufea +1 frafafy .

ferfw | 2 3. (o) e o i ) 4
Write the mechanism of Reimer- :
Tiemann reaction. () et af

) Fremy St

166_JDB_* (16) (Continued)
(Turn Over)




(8)

pxplain 1€ following - reactions vy, )
echanis™ (@) Freferferg C (N O ¢ RUCIE
) Knoe\'enagel reaction : 4
(i) Cannizzar® Teaction () Hifrer A
) FeAfean & ot i ; 3 (i) ATEHA-py Sfufwar
(CZHSO) Al Give  mechanism of the following
() CHp =CH - CHO \3—) reactions :
_ () Mannich reaction

(ii) CH; - COCHj 2~ NH, o

(CH3)3 COK (if) Michael addition reaction
(ii) RCOR + CgHsCOOOH — (b) FrAfefea sfifpnel #1 of #fC: 3
Complete the following reactions : CH, OH +

H
®  Sc=Nn" ——
(C,H;50), Al cn”
. _ 3 2ts
() CH,=CH - CHO >
d/BaSO

§ NH, - NH, y P 4
(ii) CHy - COCH, N (i) RCOCI+H; ————

(CH;), COK

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

(ii) RCOR + C¢H,COOOH — (CH,C00), b
3 4

N
?

3Yqr / OR
e —

166_IDB * (¢ (Continued) 166_JDB X (16) (Turn Over)




(10)

Complete the following reactions :

CH, OH y'

Pd/BaSO4
(i) RCOCl+H, ————

(iii) CH; - CHOH - C(CHs),OH

Pb
(CH3C00),Pb

Ta&1g / Unit-IV
4. (o) FrefefEa ofEdd F8 w417

(i)mmaﬁqfaaﬁrﬁﬂﬁ

(i) tfafed NS H ufafes

TTeReEe 4
(iii)?rhzmmﬁmmmﬁ

166_JDB_* (16) (Continued)

(11)
How wil| YOu conyert the following ?
(®) Propanoic 44 to ethylamine
(ii) Acety] chloride to aceticanhydride
(iii) Lactic aciq to piruvic acid

(6) () TR F oefy e s H
fparfafy fafen )

Write the mechanism of acid
hydrolysis of ester.

(i) Frfafen snaf =1 39 Srfad

+ w9 ° fafge . 1
COOH CH; COOH
J: COOH i NO,
COOH COOH

sz

NO,

(Turn Over)
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(12)

Amrange  the following  acids
according to their acidity :
COOH COOH
f i COOH f
COOH COOH @)
( ]\ NO, ’ © (if)
NO,
3¥qar / OR
@ 1 F o, v ; ® @

% BO@EY 99 IMHF I F

S 39geq fohgr war g2 W
1l
(ii) a-TEgIF 3 F1 Y fHar S
g2

166 JDB %
_JDB X _(16) (Continued)

(#ii) o-haloester

(13)

(iii) a-%?‘hm( B0 S{ffﬁm fareht

mmﬁln@gmﬁ
A A g ot & W A
I H gy gy goreafa A I
A o 22

What happens when -

RMgX react with CO, followed by
hydrolysis of addition product ?

o-hydroxy acid is heated ?
react with carbonyl
compound in presence of Zn metal
and ether followed by hydrolysis of

addition product in presence of acid.
R-TR A AAfwRAT B
frarfafy fafaa 2

Write the mechanism of Claisen-ester

condensation reaction.

RCOCI, RCONH,, RCOOR @
(RCO),0 IT* AR
qfiperad fraiedl & %A A

fafau! 1

(Turn Over)
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(14)

Amange RCOCI, RCONHz, RCOOR
and (RCO),0 as according to their
reacfi""ty towards nucleophilic
substimtion.

35,1‘5‘ / Unit-y
s @ 2 T T gum

fgatt fafd F TR Fife

Explain Hinsberg’s method to separate 1°,

2° and 3° amine.

(b) FRU FART:

(i) TEds frea-wiwe sifufipan 7
il

(i) WHfeE THA ufethfer G #
T oA &R gd ¢

Give the reason

(i) Nitrobenzene does not give Friedal-
Crafts reaction.

i' N .
(i) Aromatic amines are weaker base

than aliphatic amines.

166_IDB x (¢,

(Continued)

(15)
O F R g A
ek ‘""*‘Hﬁa}%?

What happeng when nitrobenzene is
reduced in acidic media ?

93T s OR

(o) TEH-Foe  afufpm @ R7?
HHART |

Describe Hofmann-elimination reaction.
(b) FRU TET ;
() TEIETA T ARAH A B
@ § #fe § T €
(i) sfE o A F ge |
gda &R R

Give the reason:
(i) Nitration of nitrobenzene is harder
than benzene.

(if) Ammonia is weaker base than ethyl

amine.

166_JDB % _(16)
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(16)

© ¥ g ? W A zmusifom
Femree @t At fipafar @ @t #0

What happens when benzene diazonium
chloride react with phenol ?

166_JDB
_JDB_X_(16) 9,360
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B.Sc. (Part-11)
Term End Examination, March-April, 2022

L

CHEMISTRY
Paper - 111

Physical Chemistry

Iime : Three Hours] [Maximum Marks - 34
[Minimum Pass Marks - 11

Note : Answer all questions. The figures in th

¢ right-
hand margin indicate markg

\
TH1E / Unit-I

1. (a)ﬁmﬁﬁaaﬁwwwz
() FEEd e T 9y oy
(if) FHATE TEH T ®gwy gy
(i) SEAUE T T STy oy

191 JDB *_(8) (Turn Over)



(2) ,

Differenuate between the following :

() State function and Path function
() Isothermal  process and Adiabatic
process

(iif) Reversible process and  Irreversible

pmcc‘ss
) @ W ard TE F fau fag Hifse
5 2
Cp-Cv=R

For one mol ideal gas, prove that
Cp-Cv=R

() TRISH, FET qU1 3 VHU HI <A
FEC F9: 684, -94.4 3R 1350 keal
B, @Y W F gwEd S g
Fife | 2
The heat of combustion of hydrogen,

carbon and sucrose are respectively —68.4,

}—‘94.4 and -1350 kcal, then determine the
eat of formation of sucrose.

ST¥ar / OR

(@) -4 i @ ¢ 2 ww smeyl
%mmmﬁ?ﬂﬁm 3

191_JDB % ()
) (Continued)

(3)

‘o l, b
What is Joule-Thomson coefficient - Find

its value for an ideal s

(b) FfufEm wded @ AT P g
REEIELY
Explain the effect of temperatur
enthalpy of reaction.

(¢) THS W 1°C amg @ fer T W
g9 T 652 keal ¥ 1 71 ER SAPIAI
W TEd Fw H A HifAC
(R=2 %m0 Ffem =@ )
At 18°C glucose has heat of combustion
652 kcal at constant pressure. Calculate
its heat of combustion at constant
volume. (R =2calK 'mol 1

F&T3 / Unit-11

¢ on

2 ((z»ﬁm—m@m?ﬁﬂm@

A HIT :
Q| “;ﬂ _-AH

Derive the following form  of Gibbs-

Helmholtz equation .

J \x_;u AH
arL rll, 1

3]

191 JDB X (&)
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(4)

ﬁq * ﬁ‘"{ AG &1 e W )
{ mol H:o (liquid, 100°C) 3 1 mol H,0
ur, 100°C)
Calculate AG for the following process
 mol Hy0 (liquid, 100°C) — 1 mol H,0
(vapou. 100°C)-

mm@aﬁﬁmﬁ'ﬂﬂm|

Write the third law of thermodynamics.

3l / OR

@ fog HT fe aed i & wmany
fygu | TWAA TG S P 3
Prove that the entropy of isothermal
mixture of ideal gases increases.

(b) 3 % TH WU T TOMT § FEMfThR!

5 7 f W oSEdE mEeRw) 3
Explain the application of third law of

thermodynamics in the calculation of
absolute entropy of molecule.

(c) FH ¥ fofn | !

Write Camot theorem.

3 / Unit-111

3.
(@) TR F: AGe~ - RTINK, 4

Show that: AGe - _ RTInK
P
191_IDB_x 3,

(Continued)

(c)

(a)

®)

(©)

(5)

M AT frry  fern dvewE
HAET ey Ffsm :
Derive Hendersq
buffer solution.

Define Dilution.

N equation for basic

3TY4T / OR

298K W 9o e % fow @i
& 2

pH+pOH= 14

For an aquaeous solution show that at
298 K

pH +pOH =14
0.0IN Tfafed =, Ka=18x10° %
pH WH & T FIfT 25°C W 2

Calculate the pH of 0.0IN acetic acid,
Ka=18x 107 at 25°C.

foorad Td foogd THEES F 8? AB,
gR ¥ @ & foe foorad wd facmm
oA § Wad Fe i 3
What is solubility and solubility product ?

Derive the relation between solubility and
solubility product for AB, type salt.

191 JDB * (8) (Turn Over)



4.

191_JDB_* (3)

(6)

@3 / Unit-1V
@ fred ‘gﬁ@n ERE Egm'_':' ?ﬁﬁml

Derive Gibbs phase rule.

(b) ﬁﬂfﬁf@ﬂ aﬁ SR EIEL

Explain the following :
(i) Nemst's distribution law
(if) Henry’s law
(o) v R s R fafaul

Write the difference between phase and
state.

394l / OR

(a) FATGIE-FARA THH & HAGIAA
Y | G HIC
Derive Clausius-Clapeyron equation in
integrated form.

(b) S o o % 7 7 frH A AR
T WSy querel |

Wha.t .iS phase rule? Explain its
application on sulphur system.

—_—

(Continued)

5. (a)

(b)

(7)
BT/ Unit.y
freafafaa = ez 3
(i) TEMAAE T
(if) et
Explain the following;

(1) Chemiluminescence

(if) Fluorescence

mqﬂﬁaﬁm—3MW%’§’&rﬁﬁ
v foor fem w3, @ 1 &
T F W A v & 10% fEfE
fyem g ey @ w1 F
FafiT #1 90% WM FENITNG HH
e foerem @1 T fet g1 el 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 length.

arear / OR

(Turn Over)
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(8)

) ﬁﬂmﬁaﬂ Hﬁ uqs’ﬂgu:
(i) FM0CH e
Explain the following -

(/) Phosphorescence

(if) Quantum yield

(b) 3000A T FH fafdm ¥ o

wmmfamaﬂs‘ﬂzﬁmfaﬁm
Ffem | 2

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

() W foei oiw #F s fafEw o

Write  the ynit of molar extinction
coefficient.

191_JDB x

(8) 9,360
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