63(FY) SEM-1/MIN1/CHMMIN1014

2023
( Held in 2024 )

CHEMISTRY
Paper : CHMMIN1014

( Chemistry—I )

Full Marks : 50
Pass Marks : 20

Time : 2 hours
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1. Choose the correct answer : 1x5=5
wa Seatst AR Sferet -

(@) In which of the following species, Bohr’s
theory is not applicable?

©E CICB! PR IR '3 SHH! AT 7= ?
(i) Be3*
(ii) Li%*
. (iii) He?*

(ivy H
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(2)

(b) Which of the following principles states

(c)

24KB/182

that an orbital can have maximum two
electrons with opposite spin?

o G S IR @Bt SRGee oS
Poore Tl 7ot 2EENE AR o9

(i) Aufbau principle
TSFAS S

(i) Heisenberg uncertainty principle
el afrsre i

(iij) Pauli exclusion principle

“iea ey A

(iv) Hund’s rule
Ty S

For an adiabatic process to occur, the
correct condition is

FHOIN 2P <! RIS @RI 9T T 2'e
) AT=0
i) AP=0
@) q=0

(ivy w=0

( Continued )

( 3)

(d) The entropy of all the elements in their

(e)

free states are

I& SES  (EERT @5 F 2|
) 1

(i) 0

i) <1 .

(iv) >1"

Which of the following metals is used
in Wurtz reaction?

Tud Rt oo @It 4fs 9 741 =2
i) K
(i) Na

. (i) Ca

(iv) Mg

2. Answer the following questions briefly

(any five) :

O PRI oY $ed fml (R i <Hisb)

(a)
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State and explain the Heisenberg

~ uncertainty principle.

QYT wfporer M AR TRt 391 ¢

2x5=10
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(4) (S)

(b) Draw the plots of radial distribution 3. Answer the following questions (any five) :
curves for 3s and 3p orbitals. 1+1=2 5x5=25
3s UIF 3p RGN @RwE iR o] PIRRA Bt (R ceicr <o)

T TP M1

(a) Write the time independent Schrédinger
equation and write the meaning of

te the Hund’s i N -
() State rule of maximum each term in it. Give the significance

multiplicity and apply it to the

2 -
electronic configuration of nitrogen of y and y*. 3+2=5
atom. 1+1=2 3 WISt FHRaRT AR gm-
774 T Bfres R I w91 Wi 2T IR B e Wt AP Rew fwn
ARG T TEE AT s ¥ v 9% y23 eleod fl

(bp) What do you mean by dual behaviour

(d) What are carbocations? Mention the of matter? Derive the de Broglie’s

state of hybridization of the C-atom in

. relation, A = h / mv. 2+3=5
carbocations. 1+1=2 L R SN,
f)
IR 57 FREORAR I AR (7= ;,"%‘mc@,ox_h/ %ﬂ?ﬂg{ﬁﬁ% )
w7 S | P AERImY !
_ (c) What are quantum numbers? Describe
(e) Describe the method of preparation of the significance of all the four quantum
acetylene from CaC,. numbers. 1+4=5
CaCyd Rl ARGRFH oFs Wt “mfost 36 @RS WA 2 ok @RISE YR
| : oieei 3 70
(f) State and explain the first law of (d) Write short notes on : 2%x2=5
thermodynamics. 5y Gt ot
orefoRema 29w St Bl g <t (i) Inductive effect
: i griEcdcd
(9) V.Vha_t Is entropy? Give the physical =
significance of entropy. 1+1=2 (ii) Hyperconjugation
aF'P B2 PR Sfs sl F | wfegfret
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( 6)

(e) Give the products of the following
reactions : 1x5=5

ok RIFIERT Beom et Gt Bt

. Na
CH3CH,Br 5?
() CHa B — e her /o R

o KOH (41
(i) CHsCH(OH)CH,CH; —— 05?7

HBr 52
Peroxide/(°R3RZT

. Br
(iv) CH,=CH, T:ZL._)?

(iii) CH;—CH=CH,

— }ig
= ——)
(v) CH3;—C=CH H.S0 ?

() State and explain the law of
equipartition of energy. Using this law,
calculate the values of molar heat
capacifies at constant volume and
constant pressure for a monoatomic
molecule. 1+4=5

Req FRfesd ARSH! Bk gt 7t 1| 9% AR
TS GF AR IR IR 7 aeTe uiw
1 tiore TAR SIEIReR TN S 40

(g) Derive Kirchhoff’s equation : 5
g AMRAB Sooi A

AH, = AH, + jTTf ACpdT
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(7))

(h) Calculate the value A H of the following
reaction : 5

Given that the bond energies of C—C,
C=C, C—H and H—H are 347-3, 6151,
4142 and 435'1 kJ mol™! respectively.
wore fmt RiEmdR A HI 99 Rfy 31
H,C=CH,(g) + Hy(g)—>CH3—CHj,(g), A, H="?

fmt =R, C—C, C=C, C—H &i$ H—H
IR e INEFW 347-3, 6151, 4142
¥ 4351 kJ mol L.

4. Answer the following questions (any one) : 10

o 2RI Tes fm (R i «bi)

(a) (i) What is Aufbau principle? How is it
used to calculate the energy of
various subshells? 2+4=6

IS NS 7 93 AT ywe sy
TP e R Pidr =t =2

(ii) Mention the reasons for the extra
stability of half-filled and fully filled

orbitals. 4
i Wi R ARG TPRer
FRPIZ SER ]|
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( 8)

(b) (i) What are free radicals? How are free
radicals generated? 2+2=4

o 7 R e R 2

(ii) Describe the structure and shape
of alkyl free radicals. 3

G TE TR N T WIS
3 A

(iij) Discuss the stability of free
radicals. 3

YT RSl SEn T4 |

* %k
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