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(d) The general formula of alkenes will D€

R ' GER A ! %S
) n-= 3, =2 m= 0, s = —1, ; () C,Han2 .

1l = =

{) TS | [ = 2; m = _2: S =-% _ (ll) CnH2n+3

(HI) n = 3, [ = 3’,m = .._3, S = -1, b 0Y O

(v) n=3 |- 0, m=0, s = _y, (i) C,Hj,

nvenient for the () CpHans

| ~ . . . ° ° t a
$ 1 R[Rigre () Which among the following is 1o
| - AN A 7 op1fR . state function? 23
(Y methane ] e @ SRR I w232
(i) Internal energy
(1) alkanes containj '
, g even number
of carbon atoms ‘ B RO &
P8 TIE I AT @ : (ii) Free energy
(i) alkanes containing even as well gs & A& '
odd number of carbon atoms I . -’(ui) Work
T I S YT P A QT i
(iv) alkanes containing odd number of )
carbon atoms A (iv) Enthalpy
L TR T TF G o f R
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. Answer the following questions briefly : (any
five) 2x35=10

ool SRRA 53 Seq ¢ (R 2oo))
(a) Derive the de-Broglie’s relation.

ST el Sesd 34 |

(b) State and explain the Heisenberg
uncertainty principles.

QRSN Sfeel Tt TR G =)

() What do you mean by Homolytic and
Heterolytic fission ?

W E O [oiem I 3@
(d) What is Markovnikov’s rule ?

TSefiTes Fant e

() What do you mean by electromeric
effect ?

3EF RS Ao Ifere [ e e

(f/  What is zeroth law of thermodynamics ?

it Reala e F@t &
(g) Define Enthalpy.
AT g Al |

63 (FY)SEM-1/MINI/CHMMIN1014/BL 4

L _— — R S — -

. 1 Answer the following questions : (any ﬁve}

5x5=29
O eI B i ¢ (R ooy
ﬁ) Write short notes on : 21/g><2=’-5
DY (OR e 3
(@) Hund’s rule of maximum
multiplicity

gwq A efdes qife
(b) Pauli’s exclusion principle
Arefe ey IS

(i) What are y and yZ2? Write its
significances ? - 2+43=5

y % y2 R odmEeR e ol

(iii) Write down the Schrodinger equation
and define each of the terms in 1it.

 foToiad sneaet i o T afeco! e
weeal fwa | 5 B '

(v) (a) What do you mean by nucleophiles
and electrophiles ? Give examples.

3
weer Ay
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(b) Define Inductive effect ihd
Resonance energy. 5

SIS efei I TR SR syegy
|

(v) Write short notes on :
5 (oIl fovalt ¢
(a) Carbocation
FIORA

(b) Carboanion

d

PRI
(UI) Define : Wy {28

- 1x5=5
&I T4 ¢
(@) State function
STEIS Fee L
(b) Path function i
TR
() Open system
1&g
(@) Close system
& oF

6

21/2X2-_—__-5 '

' {e) [solated System

TGO ©F
(vii) (@) Write the differences between : 3

oAy ferat ¢
Reversible and irréversiple Process
Y3 R @i Boydt Rz

(b) Define .'second law  of

| thermodynamics. 2
@M‘iﬂ'l Reeig ot Faest foran |

(viii) Show that Cp—-Cy =R for one mole
- (n = 1) of an 1deal gas.
o (TR G (n= 13 AE @S @
! CP _CV — R l

. (any one)
10x1=10

oo SRS O] AT o (Rt abt)

() (a) What are quantum numbers ?
Describe the' significance of all the

4. Answer the following questions

four quantum numbers. 1+4=5
(PIRTBIN 72t 5 2 BIRSH (PIRION RIS
Ol ¢t T |
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(b) Write short notes on : 2YoxDmrs

5% G frat ¢
- (i) Saytzeff’s rule
(%25 T I

(i) Ozonolysis

() (a) What do you mean by Wyrt,
~ reaction and dehydro-halogenation
reaction of alkyl halides? Write

proper reactions. 2YaxD=5

TR ot et Rideat e Roqe o
LR SRR =

(b) ' Write short notes on : 'hQ%x2=5

B (ol forat

( l). Flame temperature
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1 1x5=5
(a) Which of the following metal hare
- smmilar properties to that of L;j* metal

10n. ' ' i
| {l) " Be2+
- W Mg*
() Cq?t

(iv) Sr?+
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) Which one is the best levelling Solvent -

for acids—
i) H,SO,
) H,O
(i) NH,

fv) (CH,),SO

) The molecular formula of Iodinetrichloride

Is—
N ILCL
i) ICL,
i) Cl,
iv) IL,Cl

d) Which straight chain polymer of
silicones are used as silicones tluid

i) 1 to S unit chain

(i) 6 to 15 unit chain
i) 15 to 19 unit chain
iv) 20 to 500 unit chain

7Y (Sem-3)/BL 2

(e) - "Which of the compouns exhibit Super'

conductivity at law temperature.

i) (SN),
i) SN,
(i) S,N,

(iv) BN, N
2. Answer any five of the following questions -
7x5=10

- (a) . Explain the clathrates f:;)mpounds with

at least one example of Xe-compounds.

.+ (b)... What do you mean by phosphazenes ?
o A Explain its structure. = 1+1=2

. I{c)-Why NH, 1s consider as Bronsted-
ol Lowry base? Arrange NH,,CH,NH,,
(CH,;),NH & (CH,),N : . . 1+1=2

44 /FY (Sem-3)/BL 3 -~ Contd.
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(d) What do you mean by pseudohalogeng o

GQive examples and I€actiong

that of halogens,

resembelance tO

(e) Explain the shape of XeOF, 1n the light
of VSEPR theory.

() Write short notes on polyhallides.

(g) Explain the anomalous behaviour of B

with the rest members: of 1ts group.

3. Answer any five of the followmg questmns
5x5=05

(a) What are Boranes : ? Give the preparative

methods for Diborane and Explain its

structure. 1+2+2=5

(b) Explain the transformation of 'Blue
colour to Bronze colour of Metal

solution in'liquid NH,.

44 /FY (Sem-3)/BL 4

|
|
|
|

(¢) What do you mean by A]lotfopy?
Explain the different allotroplc form O of

carbon.

(d} rDlESCI'ibe the USCS of thelnoble gaSSS“’
'+ . He, Ne, Ar, Kr and Xe.

()" What is Barazines ? How the Barazines
"'“‘can be prepared ? Explain its structure
and give one example of its addition

.. reaction.

« AUERE Y, )’

1424279

() Explain:the shape and acidic strength
of CIO™,CIO;,ClO; and ¢l0; and

1 '1"‘:“- :i::-.‘ 3

arrange ‘them in increasing order of

e X 1
L™

their acidic strength.

(g) Descrlbe the followmg recetions in

11qu1d NH, solvent—
(i) PfECipitatioﬁ reaction

(i) Neutralization reaction

44 /FY (Sem-3)/BL O Contd.
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() Amphoteric behaviour
(iv) Solvolysis reaction
(v)  Disproportionation reaction

(%) Draw the Frost diagram from the gjye
. - n
Latimer diagram and predict the

Stabljlity of the oxidation State of

CIO; 1.201  cio; 1.18 HCIO, 1.70
HCIO 1.63 CL,1.358 o | .

i -!liﬂ_'-”

(b) (i) Comparc the valence bond and
molecular orbita]l tregtments tO

understand the bonding in XeF,-
5

(i) What are silanes? Explain why
silanes are more reactive than
alkanes. 5

44 /FY (Sem-3)/BL 7 >00
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CHEMISTRY
Paper : CHMMAJ2024

1 % (Physical Che_mistr_:!:J-l)

" The figures in the margin indicate

full
1. Choose

Full Marks :- 50

Time : Two hours

marks for the questions.

the correct answer: - 1x5=>

(i) A well-stoppered thermos flask contains
- some ice cubes. This is an example of

(@)
(b)
(c)
(d)

45 [FY (Sem-3)

[solated system
Open system
Closed system

Non-thermodynamic system

Contd.




(t) The first law of thermodynamics is the

relation between

(@) Heat and work of the system

(b) Heat, work and internal energy of

the system

(c) Entropy, enthalpy and surface

tension of the system

L —

(d) Heat capacity and entropy of the .

system

(1) The heat change at constant pressure

q, 1S equal to

(@) AU
(b)  AG
() AH
(d) AA

(iv) What is chemical potential ?
(a) Partial molar enthalpy
(b) Partial molar volume
(c) Partial inolar free energy

(d) Partial molar internal energy

45/FY (Sem-3) 2

() The pH of a solution is 4. Its [H*] 1S

(a) 10M
(b) - 10-*M
(c) 10-10M
(d) 10114M

Answer the following questions : (any E__;fﬁie)
. \ \ )X

(@) Show that

Iev

“10 WS W >w
(b) Calculate AH; fer methane from the

following data :

CH,(g)+20,(g) - CO,(g)+2H,0(1); AH
~890.3kJ - '

1 |
Hg(g)+-2- O,(g) 5>2H20(1); aH =-285.9kJ

C(graphite)+0,(g) > CO,(8); AH =-393.5kJ

(c Define reversible and irreversible
Processes.

(d) Define entropy. What is its physical
significance ? -

45/FY (Sem-3) 3 - Contd.
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(¢ What is ionic product of water? How
does it vary with temperature ?

() 1f the molarity of an HCI solution ‘is

10-8M. Calculate the p" of the acid
solution.

(g9 Show that at 298K
pKa + pr = 14
3. Answer the following questions: (any five)
| - O%3=25

(a) Define giving at least one example of
each of the following. 1+1+1+1+1=5

1) an dpen system
(1) closed system

(i) state function

(iv) intensive property
(v)] extensive property

(b) Define and C,. Obtain relation

C
between (Ep and C_ for ideal gas.
1+14+3=5

(c) Describe Joule-Thomson exper-iment.
What does it prove? What is the
significance of Joule-Thomson

coefficient ? 3+1+1=5

45/FY (Sem-3) 4

. (d) Show that for the adiébatic process

(i

( ii) pyr= constant.

(e)_- Define Gibbs free energy__ How is 1t
‘related to work function? Derive
expression

()

(11)

9)
45/FY (Sem-3)

the
1+1+3=5

L Loge ol a'(AG)'
=AH +T | ——=
AG =AH + [ o7

—

dp
(Terms signify usual ?meaning)
State and explain the Nernst heat
theorem. What is the mOS

important application of the thi_I_‘g
law of thermodynamics ? 2+1%

Calculate g, w, AU and AH fr?r the
reversible isothermal expressioll of
one mole of an ideal gas at 27°C
from a volume 10 dm3 to a volume€
20 dm3. 2

For a weak monobasic acid, show
that the degree of ionization at a
given temperature is inversely
proportional to the square root of

the initial concentration of the
acid. 3

5 Contd.
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(ii) Calculate the degree of dissociation

and the concentration of H;O" ions (b) What
in a 0.01M solution of methanoic Spoitafeemtge i};aracteristics of a
acid at 298K. (Ka=2.1><10'4) 2 P cessiil e
(h) What is common ion effect? Explain | (c) Derive Gi
with an example. Mention one of its [ = ve Gibbs-Duhem equation. O
application in qualitative analysis of a | - (@) What is. buffer solution ? What are
GEIE | 1+2+2=5 | ;I;Zn‘-lf;lréou; typ;:s of it? Give an
. | O c
3 ) What is solubility produc\t? The | ' ach type. -
solubility - product of AgCl is | (b) What is buffer capacity ? When the
1.56x10-10 at 298K. Calculate the | buffer capacity will be maximum ?
solubility of AgCl in (i) pure water and | | 141=2
(ii) in a solution of 0.1M NaCi.+2+2=5 (c) Explain the mechanism of buffer
action with an example. 3
4. Answer either (A) or (B): 10x1=10 (d) Write | th.e expressions for
| determination of pH of a bulffer
(A) (a) State how entropy will change for solution containing
the following process :. () weak acid and its salt; and
(i) freezing of ethanol 1 (i) weak base and its salt.
( (ii) dissolving glucose in water ;f y 1 o2 1 3
(i) evaporation of bromine from 2 2
bromine solution at room |
( temperature, and |
|
(iv) cooling nitrogen gas from |
373K to 273K |
Y |
( 45 /FY (Sem-3) 6
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