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B.Sc. Chemistry (Part-II)
Annual, Examination, 2024

~ e —

? Paper : First

fl INORGANIC CHEMISTRY

Time Allowed : Three Hours
Maximum Marks : 33

de : gl ael B S} A

Note : Attempt all questions.

gers-1/ UNIT-I
Q.. () T A &7 wop i b i e
g e ik | [2+2+2=6]
(i)  ifeRdihteT STl .
, 1 ElAE
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0J-1312/5420 SN (4 ' T I [P.T.O]

Scanned with CamScanner




i

What are Transition elements? Describe the
following propertics of transition clements :

@) Oxidation state

(ii) Colouredion t‘ommtion

(iii)  Catalytic properties

Cr @ Cu & aagie e e [1]

Write the electronic configuration of Cr and

Calculate the spin magnetic moment (in Bohr
magnetons) of following ions :

(1 Fe*
(i)  Mn*
(iii) Cu*

Zn,Cd @ Hg G aa A T & (1]

- Why Zn, Cd and Hg are not transition elements?

E"‘_@ Cu | _ | -
! E% " Sgar/OR ) ' g@rE-11 / UNIT-11
| | ' Q2. () ﬂazw%?ma%w@aaamaam

@) 3d T 4d GHT O A gen A 54 T A e R 3]

aﬁra&mmaﬁﬁaﬁiﬁmﬁaﬁ%? [3]

Why first ionisation energy ! of 5d transition

What are Chelates? IDiscuss the factors

affecting stability of Chelates.

elements are higher than those of 3dand4d @ P @ Bl @ W RN P

transition elements? o | ‘ Rif: , '@@ [2+2=4]
@) ﬁaﬁrﬂiﬁmﬁf%aﬂﬂgﬁmmﬁﬂf(ﬁr | e Gy e R B

FRm e §) A A T AN Bl 0 Gy o ou-aeddem e & iR

i) Fe* i o (iii) ST R

(i) .. Mn* ’ j Write short notes on any two of the following:

(iii) ~ Cu* (i)  Electrode potential

0J-1312/5420 )y 0J-1312/5420 (3) . [PTO]
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(i)  Postulates of Werner's coordination (iii) K][FC(CN),,]‘
| theory
‘ e e (v) [CoNH,),CI]CL,
(iii)  lonisation isomerism @ o el R
9Ear / OR
@) Rge-aeat 0w ¥ S o R @) T T
' ’ [3]' (i) 97 EEEE
) ixplai llowing :
What is Electrochemical series? Write its Explain any one fromthg fo ‘owmg
applications. (i)  Hydrate isomerism _—
@) Feioies ¥ @ B @ 3 IUPAC W (i)  Linkageisomerism E@
foafge @ 2] ga@E-111/ UNIT-111 i
N ' 3 (a1 e B TG B AR O A B
@ [CO(NH:;)JCI:; ' Q & o AR | ‘ Gl I
(i) K[P t(NHJ)Clj] ElzAE Discuss factors affecting the crystal field
: E@ : parameters.
\ &) K3[FC(CN)‘] pia] @ w99 e § dER W frpefaiad
j . @) [Cd(NHJ)SCIJClz S . A F B, E’ﬁ‘ﬂ o g T A
; L IR ) ¢ [2+2=4]
Write the [TUPAC name of any two from the : ant
following : M [Fe(CN)ﬁ] :
o " N
@ [CoNH),]cl, Gi) [Fe(H,0)]
(ii) K[PI(NHg)Cls] (iii) [Ni(CN)J‘
0J-1312/5420 (%) T, 0J-1312/5420 (5) [PT.0]
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On the basis of valence bond theory, explain
hybridization, structure and magnelic properticy

of the following compounds (any two) :

@ | Fe(CN), |~

What is CFSE? Calculate CFSE for the

following octahedral complexes :
()  d° (Strong ficld)

(i)  d* (Weak field)

@) [Fe1,0),]" i
‘ . ~IV/UNIT-IV
&gt / OR qRomit B awEEdl 31
(&) TgaHd - '
) = g o [FeCl]™ @ freew &3 What is lanthanide contraction? Explain its
;;T T NG WYY T YR SaderAr @t reason and important consequences.
S i
B3] @ AR B yE & o R
zgﬁj ::;’;F;Z!al ﬁell)d en:rgy level diagram and oI T [3]
' number of unpaired electrons i :
-{FeCI‘ I7. ion which is a tetrahedral compl:: ' 'Descﬁl?e the ion—e?cf:ﬁangc method fo.r the
son. separation of lanthanides. EAE
(@) CFSE 71 ¥ PR vty w3 inki's -
fre CFSE &1 S - :
] R AR [2+2=4] @) AR & PR T A EEE  [2+274]
i) g (T &) O a% . s
. i femfer
() g (sga i)
(i) SR T
0J-1312/5420
(6
) 0J-1312/5420 (7) [P.T.O0]
eI Y T T
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Explain the following properties of

lanthanides:

() Nature of complex formation

(i)  Oxidation states I
WY RS W@ O3 QNS & we gead
ey I [2]

Write similarities between the later actinides
and later lanthanides. | .

F@E-V/UNIT-V,
TR ST T G & A A B e e
SRIETT TH TR [3]

What are Lewis acids and Lewis bases? Explain

their classification by giving examples.

®) Pt & sgei-am R (€ i) :1%4)
@) Hs |
G) HoO*
i) HSO]
v) CH,COOH
0J-1312/5420 (8) o

TRTCTTRLFUEE 0T DD TEE VYT VDYT | RN 1111111111111 P L ALN 10110753

Write the conjugate base of the following (any

three) :
(i) HS
(i) M0
i)y HSO]
(iv) CH,COOH
@) e 3 agei-ora Rfa (@ @) (1%
M OH Pre o
(i) HCO; % }
..... 1
(i) COY :
(ivy NH,
| Write the conjugateacid of the following (amy
three):
@ OH
Gi) HCO;
Gii) COF
v) NH,
0J-1312/5420 9) [PT.0}
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What are Non-aqueous solvents‘? Classify the
solvents with example.

@) el w@ R Rafrf Rifge (i (3]
() 59 SO, # sr-ai} Stk
rﬁf% (i) Fowe 3 A T
(iii) RNH, 3 oer R,NH %rarﬂzrw '
Write short notes on the following (any two) .
(1)  Acid-Base reaction in liquid SO,
(i)  Physical properties of solvents

(iii)  Basic strength of R,NH in comparison
to RNH,

——ee X mecee

0J-1312/5420 (10)
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0J-1313
B.Sc. Chemistry (Part-II)
Annual Examination, 2024
Paper : Second
ORGANIC CHEMISTRY
Time Allowed : Three Hours
Maximum Marks : 33

fe Wl e 3 o AR

Note : Answer all questions.

| goe-1/UNIT-1
QL @ Sl eqﬁﬁw & B R 2]
z 7 Write the mechanism of S, 1 reaction.
‘ (b) FlReT H g9EmEs [242=4]
(i) =R aﬁm ‘-
(i) g e

0J-1313/5420 o v (1) [P.T.O.]
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(i)  Hunsdiecker reaction
© B S Do aheed s @ sk
.{ Prfier & w0 % R AR 1
,F.'? CH.Cl CHCH,CL CHLCL
‘ CH, =CH-CH,CI, CH, =CHCI
Arrange the following halides according to
their reactivity towards nucleophilic
substitution : . 874 u]
o
CHCL CHCHCIL CHCL . 7%
CH,=CH-CH,CI, CH, = CHCl
&Ear / OR _
(a) ArS, 2 (G HReR <R &)
SR S 3ad BRI a7 gEEEd (3]
Explain the ArS 2 (Aromatic substitution.
nucleophilic bimolecular) reaction by its
mechanism.
07J-1313/5420 (2).

Explain the following :

(i)  Sandmeyer's reaction

|
} (b)

=i

. BhgEs

0J-1313/5420

e T L LR LT T T2 SAe e

Prefufen afufmnst & qof #ke : (4]
(i)  C,H,CH,+Cl,—
|

(i) + H,50,—>

(i) CH,+Cl,——
(iv) CHN,X—CuBrHBr ,
Complete the following reactions :
(i) CH/CH,+Cl,—2

Cl

(i) + H,S0,—>

(iii) CH,+Cl,—>

(iV) C5H5N2X CuBr/HBr 3

[PT.0.]

(3)
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gHE-11/ UNIT-I o) P affemed & of #e s B

Q2. () Ry orvRrralt o Ry AR :[242=4) | () C,HOH ALO,/350°
() Remia-Rem gfear St ol
(i) o g i : ) o
Give the mechanism of the following reactions: (i) /lei
(1) Pinacol-Pinacolone rearrangement
. 'TE H IN‘

(i)  Claisen rearrangement reaction (iii) CGHSOH_z_')

() qre-RA ST B OFfe  Complete the following reactions :
Write the mechanism of Riemer-Tiemann ares O3S0
reactions. o0 | €y C,HOH ————

a5 :
aEar/ OR e .

(a) Frfvied & T9=Ed [2+2=4] | = e

() Pomls @ TEReERE o @ WY | AICI,
- ﬁ ﬁ ' |
i V H,/Ni
(i) TR T @ RS o B i) C,H,0H M
P gHE-111/ UNIT-TII
- . . l R

Explain the following : ‘ 03 @) . & < |

B3]

Explain the aldol condensation reaction with

(i)  Reaction of giycero] with'hydroiodic
acid. '

(ii) Reaction of ethylene glycol with P -
mechanism.

- periodic acid.
0J-1313/5420 (4) 01J-1313/5420 (5) [PT.O.
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@

0J-1313/5420

Pl il 2 Ry alde ergd:
[2:+2=4]
() e ot
(i) R s
Explain the following reactions giving|
mechanism :
(i)  Knoevenagel reaction %‘%
(=] P25
(ii)  Cannizzaro reaction
ogqr / OR
Frefeiiaa sfpael & O @i 0 [3]
CH OH H+
6) Sc=NT ——
GCH;
~ ~COO0C,H, iy Pyridine
(ii) CH,CHO+CH;\COOC=HS (0

NH,-NH,
CH, - COCH, (CH,),COK

(iii)
Complete the following reactions :

CH,_ ~OH 4
— —_—
C,H N

M

(if) cn,cuomr-r,(Eggg:: e
(iify CH, -cocn,—(g_:::;%;b
(b) FrelilEd f Gk w0 [242=4)
() A e
(i) T W
Explain mechanism of the following :
: ,-.;' (1)  Mannich reaction
(i)  Benzoin condensation
-1V / UNIT-IV
Q4. (1) UERX & <A 9 UGS B Fhamany e
(2]
Write the mechanism of acid hydrolysis of
ester.
(b) F=laiea & T [2+2=4]
(i) Ea-drceR-Sicren b
(i) UE RS F W TEEgES A
TReR
0J-1313/5420 (7) [PT.0]

S —

STV MR L LTIT LT3 TR TR ) 1 ermeme T i

S
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(@)

(b)

Q5. (a)
0J-1313/5420

Explain the following : Explain the following :
(i) Hell-Volhard-Zelinsky reaction (i)  Gabricl phthalimide reaction
(i) Conversion of acid chloride into acid (ii) ~ Hofmannbromamide reaction
anhydride. (b) TH # AT B ITH @i | T I
? ' 2]
STt / OR g
. What is the effect of structure of amine on its
R T oI 87 e Ry .
basic strength. ora
i@ 13] =
&gar / OR or'e
What is Claisen condensation reaction? Write
o o 720 Gog
. _ @) 1°,2°,3° OF & JEReT & et Rl
' : Ui i 31
SR ST R S B F o T Explain Hinsberg's method to separate 1°, 2°
Bl and 3° amine.
Explain the effect of temperature on the (b) e q?f TR [1%+1Y%]
dicarboxylic acids. 5
: (i) T AR
ZF5-V/ UNIT-V ‘
(i) SEUSIeER AT
Fr=iiviaa & quemey )
L2l Explain the following :
0 e AaES St (i)  Couplingreaction
(i) PAT-AmEe Sifmear - (ii)  Diazotisation reaction
——m—- x ———
(8) 0J-1313/5420 (9)
T rTE—— mervr- ol T 7 Y T
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| 0J-1314

| B.Sc. (Part-1I) Annual F.xamination, 2024
‘ Paper - Third

| ~ CHEMISTRY

I Time Allowed : Three Hours

E Maximum Marks : 34
;: s s gl o B SO R TR & o I de AR
aifed 81

margin indicate marks.

-1/ UNIT-I'

' Q1. (&) Rrg A 5 Bl omest T @l R 3 W
| AT RAT STEE T ST § S
OB B o | | 2
Prove that for ideal gas heat capacity at constant
pressure is always greater than heat capacity at
constant volume.

0J-1314/5420 (1)

[PT.0]
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OISR 1T O —————— 1YW VYT 1| VOQERYY |1 N 1Y 4444 LT AR UL UL UTTRFTURANTLLL LG0T 100 s - 13 LM A2
T s ot i & wwandt (27°C @) Sswela ot PRl R weEe # o @ 675
T ST 10§t /20 X & Riw g, W, Au o7 qRAe & o ¥ oo aRaw & 290
T AH W TE S 2] Fd BRaT ST B, & WA # A% g HARE
olt gRae A oM T 2]

Calculate q,W,Au and A for reversible
isothermal expansion of one mol ideal gas from
volume 10 litre to 20 litre at 27°C temperature.

T F W9 R § qRadd S i Rrens
W%m| [3]

Derive Kirchhoff's equation for variation of
enthalpy with temperature.

FEar / OR

ST S 4 7 as O aredl A &
TSI JER & e & weww o R Bk

[3]

What is Joule-Thomson effect? Di_scuss the
importance of effect in adiabatic expansion of
ideal and real gases.

0J-1314/5420 (2)

In any thermodynamic process 675 Joule of
heat is absorbed from surrounding and 290
Joule of work is done by the surrounding on
the system. Calculate internal energy change

for the process.

oy ¥, FET T BEgeE B G @ S
9 —3267.7 kJ,—393.5 kJ @ —285.9KJ B,
A T 3§ dwaw T A T B [2]

If the heat of combustion for Benzene, Carbon
and Hydrogen are —3267.7kJ, —393.5kJ and
—285.9k] respectively then calculate heat of

formation of Benzene.

gaE-11/ UNIT-1I

FA 96§ RrE Pl 5 R &1 $om &
T O Ao T8 e S [4]

0J-1314/5420 (3) . [P.T.O]
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| 0J-1314/5420

M_Jlf'ﬂu'.;,r ST TR T e

With the help of Carnot eyele prove thay

efMiciency of any heat engine can not be 100%,

w A T, 3 e alrler A g

m@aﬁﬁmﬁaﬁqﬁmmrﬂﬁm I8 qF

£ P ol 3R ot e ¢ W @ @ S
ﬁﬁéwmﬁﬁammﬂm@ﬁl 2]

Calculate the entropy of mixing of 1mol H,
two mol O, and two mol N, gas. Assume that
all the gases behaves ideally and no chemical

reaction takes place between them.

P Rereieet T R (1
Write Gibbs-Helmholtz equation. oy
& / OR ohis?
T SO g A &7 Rl g & o ol
% ferer § Sqaita sl [4]

What is Nemnst heat theorem? How the absolute
entropy of any substance can be determined
with the help of theorem?

T Bl W & T 25°C @ 35°C A W

(4)

0J-1314/5420

(@)

()

s 1 A ORIt 11111 T 14003 0

T il qfted sma: —85.77k) d -83.68k)

%maﬁmaﬁ@?ﬂqﬂaéﬁ AH & A
30°C & TT 3T i 2]

If the free energy change accompanying any

process at 25°C and 35°C temperature are

_85.77kJ and -83.68kJ respectively.
Calculate enthalpy change AH at 30°C for the

process.

ST ZoF % e F 87

.D a
30

[=]

What is the efficiency of heat engine?

- g@R-111/ UNIT-111

SR dive-26 g G il [3]

Derive integrated Vant-Hoff equation.

R Mg(OH)z o ¥ e 121x107
A/t B, & Rdgar TP T S
, 121

If the solubility of Mg(OH), in water is
1.21x10~* mol/litre, then calculate solubility

product.

o T R & pH 1 &, R T dex
(5) [P.T.O.
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0J-1314/5420

¥ 0.1 A NH,0H @ 0.2 & NH,CI ¥ quy
NH,OH & R K, =1.8x107 2l 12]

What will be the pH of buffer solution
containing 0.1 mol of NH 40H and 0.2 mol of'
NH,Clin one litre solution 7 K, for NH,OH is
1.8x107%,

agar / OR

I® B ol A+B=—=C+D & Rt ‘
K, & 99 600K T 800K Y W A
. \
1x10-12 @ 1x10~" & O SRR & RT AH |
|
& M S el [4]
For any reaction A+ B=—=C+D, the value

of K, at 600K andat 800K temperature

are 11072 and 1x]0~7 respectively, then

calculate A for the reaction.

108 W HCl R @ pH A o e
2]

What will be the pH of 10" M HCl solution?

(6)

(®)

(3)

(=)

0J-1314/5420

R e e aRer T (1]
Define solubility product.
-1V / UNIT-IV

Redt Sz e % R SRR BT
ST i (4]

Derive Clausius-Clapeyron equation for any

solid-liquid equilibria.

Prefeiae o1 el fafa : [1.5+1.5=3]
(i)  HAFTEH TS

. ofxa
(i) &0 @ Frm &3

Write notes on the following :
(i)  Congruent melting point
(ii)  Henery's principle
FEar / OR
TP O B TEEI-3IE & qU Bl [4]
Describe phase-diagram of S-system.

(7) [P.T.O.]
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(R) ERICRRRLIER] ¥ g At fafe 131 What is Quantum Efficiency? Give the reason
What is Distribution law? Give its limitations. for high and low quantum efficiency.
E-V/UNITV
Q5 (W) d=t-dwx W P wn ¥ 131 (=) 2000A . mqﬁ - 9 2]
What is Lambert-Beer's law? o
(8) TS SR - CalculatcthecncrgyinJoulelquamaassociated
’. CH.CICOOH + H,0—2—CH,;OHCOOH + HCl with 2000A wavelength of radiation.
2537 nm aCRE & AR AR HE W '
14360108 o oot B @R ¥ HCI & (@) s TE s 2HI——H, + 1, ®
2206x10-° AT T 8 ST obGE H | R ER EE AN T S - m
I T T A 3]
St In Photochemical reaction - ® 10° 3 ‘u'
: otiess
CH,CICOOH + H:O—LCHZOHCOOH +HCl © | (ii) 10~
when aradiation of wavelength 253.7nm was .
passed through the solution of reaction mixture | (iii) 107
2.296%107° moles of HCI were formed by
abSOl'PﬁOn of 3_436)( 108 ergenergy. Calculate (iV) 2
the quantum efficiency of the above reaction. Photochemi . -
: , &n | otochemical reaction 2HI——H, +1,
! have quantum efficiency approximately :
(&) e TE = ¥ v w R e @ 10°
; 0J-1314/ ® l B
- 5420
: (8) 03-1314/5420 (9) [ET.0)
T T e T e TR P P Iy
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0J-1314/5420

(ii)
(iii)
(iv)

10~*
1072

2

(10)
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