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B.Sc. Programme 2nd Semester Examination, 2022

DSC1/2/3-P2-CHEMISTRY

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

Use separate Answer Script for each Section

SECTION-A Marks: 22
PHYSICAL CHEMISTRY

I. Answer any two questions from the following: Ix2=2

fafeiie @-ei 716 elvas Tee wies

(a) What do you mean by Law of Mass Action?
‘Law of Mass Action’ &7Ce & @Rl 9
‘Law of Mass Action” ¥=TTel & 376 ?

(b) State the third law of thermodynamics.
“Thermodynamics’-9% PRI 3 (=741
Thermodynamics &I THT 77 olega ] |

(c) Write the relation between K, and K, for reaction involving ideal gases.
st iR REE K, @R K, -3 75 @12
AT T AR GIAfhamT K, 31 K, dreed] e ol |

2. Answer any two questions from the following: 5%x2=10
fasfeie @-ce 75 et Tea mies

(a) What do you mean by Gibbs energy and Helmholtz energy for a chemical
reaction?

«Ts Al [RIEAT Gibbs energy €k Helmholtz energy J#10® & (IR 9

T3l A fafshamr Gibbs il 319 Helmholtz 3ol w=TTel & gfsro ?
(b) Explain Hess’s law of constant heat summation.

R Ol 712 orel g P 41

ReR MU ANTHDR! Hess’s M ARAT TBI |
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(c) Derive the equation for pH due to hydrolysis of salt of strong acid and weak base.

S SIS € T a7t 21fde e MuResees pH-«3 7=t ey 34
TN 3T I HHGR ARBI BT BISSIASIE gaT Ul pHBH! FHIGHROT o7y
‘lﬂg q |

Answer any one question from the following: 10x1 =10
=i @-FIF G5 207 Ted nies

(a) (i) What is a buffer solution? Discuss the mechanism of buffer action. (2+3)+

(i) Define and explain solubility and solubility product. (2+3)

(i) TR TR F 9 AR (e S e F9)
(i) TRTS! QR TIRro (@GI$-aF @] w8 @R P F9|

(i) TWR G FDI B B ? IO BHRIB] FIH AT T2l |

(i) GeITeadT I gaTeiieldr Ursda! URANT fauR RAT T |

(b) (i) What are the characteristics of a reaction to be in equilibrium? 2+2+3+3

(i) Discuss the effect of temperature on the reaction.
N2 + 3H2 = 2NH3 + heat

(ii1)) What is Gibbs-Helmholtz equation? Write down its different mathematical
forms.

(iv) Derive Kirchhoff’s equation.
(i) AR AR @E ToEd 1)

(i) TkTRe RiE eivmiaR goR S 1
N, + 3H, = 2NH; + 9%

(iii) “Gibbs-Helmholtz equation” 351Ce f& @RI ¢ 3217 [ifen anfafes wotafe @2
(iv) ‘Kirchhoff’-a3 FAFIT Toime 41
(i) |geTAT gDl MR ufafhare! faRdaEs & & g9 ?

(ii) Fr=foRaa afifham T arahHe! g9EaaR =4l T84 |
N2 + 3H2 = 2NH3 + heat
(ili) Gibbs-Helmholtz FHIGRY 9=l & & ? JAG! AT TP wuesw
é@jé q |
(iv) Kirchhoff’s &I FHIHRT Fd~ T |

SECTION-B Marks: 18
ORGANIC CHEMISTRY

Answer any three questions from the following: I1x3=3

effRe @-e foais dre Tes niss

(a) What is the function of anhydrous AICl; in Friedel Crafts reaction?
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(b) What will be the product of the following reaction?
femfeie R Seom smiefG i ¢
CH;—-CH=CH, +HBr ——» ?
fr=feRad gfafshare! ST & g0 ?
CH;—-CH=CH; +HBr —» ?

(c) Which is a better nucleophile, a bromide ion or an iodide ion?
a3 @INTT T @ @FH AFCIRT 7w, @FIAl TeFeed NofFewiza
IS A 3 AAEIRS AT 419 H7d 3l G(FAADBISH B ?
(d) Write one use of KMnQO,.
KMnO,-a3 ¢ FwIe! Srard 741

KMnO4 ! TICT IUANT olREJai |

HsC
(¢) Convert: N to H3C\

C=0
CH,
H;C HC

ol 42 N Rlied ™~

H3C H3C
N N
coo oy, W IR 4B |

HiC HyC”
5. Answer any one question from the following:
fafeiie @ G ie avia Tex nies
(a) (i) What happens when O-Bromoanisole reacts with NaNH; / lig. NH3?
(i) Complete the following reaction:
OH

A 9 CH,COCI 9
' anhydrous AICL,, A =~

+ Zn

(ii1)) What is the function of Lucas reagent?
(1) F! 906 T4 O-Bromoanisole-@3 Ald NaNH, / lig. NH; e 6 9
(i) Tl R s e

OH

A CH,COCI 9

+ Zn —
Tqy  AICL, A

(i) Lucas reagent-a3 S § 9
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(1)
(ii)

(iii)

(b) (1)

2017

(ii)

(ii)
(i)

(ii)

O-Bromoanisole f7d NaNH, / lig. NH; ufafsar gal ® g ?
fr=ifeRad gfaforares wvget 1989 |
OH

A o CH,COCl 9
" anhydrous AlCL, A ‘

+ Zn

Lucas 31fqdHd I BT & 8l 2

Write the products with suitable mechanism. 3+2
OH
i) NaOH, A
ii) H;0"

+ CHCl,

Prepare acetophenone from acetonitrile.
ToRE fEieiemiz Sesiifins #miefG @res
OH
i) NaOH, A
i) H,0"
SIHCGIRGIZET (R SIFICBICre (od 341
SUGdRT AT A1 IATGT I]s I |
OH

@ + CHCI, i)gagHo’f
3

Acetophenone T8 Acetonitrile TIR T4 |

+ CHCl,

Answer any one question from the following: 10x1 =10

SlRe @-@w 36 aria Tea nies
(@ (i)

(ii)
(iii)
(iv)
(v)
(M)

(ii)
(iii)
(iv)
(v)

What happens when 2,3-Dimethyl-2,3-butanediol reacts with dil HySO4 / A? 3+2+2
Explain with reaction mechanism. +2+1

What is intramolecular Cannizzaro reaction?
Why cyanide ion is a specific catalyst for Benzoin Condensation reaction?
Formaldehyde fails to be part in Aldol Condensation. — Explain.

Prepare benzene from acetylene.

J TG T2 2,3-G% FRiEe -2,3-[ei wigew &g H,S0, / A-97 A [
303 Rigm fEeEmepe 36q +41

EHaNETRRGs FrfReic [ife e

RETIA ISP R 2T R «3f6 e Foifers — & ¢
TAMAGRITT SETGS FGAA Sik* fee ¢l 1 1an 541
bR @ @i tod 391
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(i) 2,3-Dimethyl-2,3-butanediol o dil. H,SO4 / A T Ufdfhar =i & B °?

HI=HT AT AT TN |
(i) SgMRIER Cannizzaro UfIfshar & &1 ?

(il) =T TSRS M S=ilg— Heryor yfdafshardl T e fafdre SaR®

8l ?

(iv) BRACIISEIgS UeTsial HelyuTHT 1 §9 3RIhel 578, ARAT T8l |

(v) Acetylene 9I€ benzene TIR T4 |

(b) (i) Write short notes on:

2017

() Clemmensen reduction

(IT) Nitration of Benzene

(IIT) Diazonium salts.
(i1) Prepare phenol by Cumene hydroperoxide method.
(ii1)) What is lodoform Test?
(i) RFEFY T =743

(1) fore=i fo=a

(1) i izeE==

(I11) SRS 375
(i) PO QR@IIRHIRG “mfoiba N @Fael (od) F4 |
(iii) SCNCTRFS (536 i 9
() Bl feuf ereger —

() fremraa Rede=

(IT) (Benzene) df~s9d! T8¢ IM

(I1T) SESAT==H I
(i) Cumene hydroperoxide UfSHATERT phenol TIR TN |
(iii) Todoform Test Y=l & &I ?

(2%3=6)
+2+2



