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2023
CHEMISTRY

(Honours Generic/Regular)
Paper : CHE-HG/RC-3016

( Chemical Energetics, Equilibrium
and Functional Organic Chemistry-I)

Full Marks : 60
Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Write the answers of the following questions :

1x7=7
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(i) A system absorbs 701J heat and does
394 J work. What will be the change in
internal energy of the system?

<5 ©E2 701J ©i9l (MY I Fo1© 394J
I} 51 T | SR I R ol

TEH?

Contd.



y 2] ¢ D/0od/oH FHO (S090/¢-wdg) €

(6)0°Hz +(6) %00t «— (6) %0 +(6) °HO = °HO

low 0 bgL =092
pue _jowry0 66y =797
lowryoyiy=H"23

‘Fey) U9AID)

{(6)0°He +(P) “00T «— (b) o€ +(B) *HO = °HO

‘uonjoeal sy} l10j ,H'V Sremored (v)

3 b bOAQ bukidle [t Qe
Q=pxT : suonsanb Jurmo[[o] Y} Jomsuy

¢ “someng — 4GH +%HO = HO®HO

apmolad

3 b el JONEPIB] 1th] SloGy

: uonoeal Sumojoj oy} aedwo) (1)

| lde), I2b 105 bldelble e Atk

¢ 1891 uLIojopor jo asn 9yl st jeym (1)

:b2 aqhdk ) Lbe ROA Glisle
bisbzlla RO GF)ll) Silelzladt Gloekd X €L8

€ 9/od/oH THD (8080/¢-m3g) €

é a.tmmadm:n
A€L8 I8 9qnl uolr joy pal ur

' Pareay st ausjhlooe uoym suaddey yeym  (2)

¢bZ bled| blit OV ‘B2 bobblle Ledlalt
Wlls lEQIR) Qsla UGD T liev lowka JELE

¢ amssaid

. ugo 1 pue g€ e pazuodea ST Joyem

Pmby usym HV jo anfea aq s yeyM (a3

$Mlla Bsoblle BIUNIS)
Blag bloska abls bHA bR kide lab
¢ uonnjos rennau e jo Hd ay3 309

arnjeradwa) ur a8ueyd e ss0p MmOoH (m)

b2 bledl HA blielle oloska YOTE |52

p1-0T x L°T lahlo@d Blpstilia, blislls Qloekar 3 OTE

¢MOT€E I8 J9jem

rennau jo Hd ay3 st yeym ', ;-0T x L'C
ST ¥OTI€ e Iarem jo jonpoad oot ayy, (1)




(b)
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Ec_py =414.0kJmol™!
€o-0 = 499.0’&]”101-1 W
Ec—o = 724.0kJmol™!

The pH of 0.1 M HCN solution is 5.2,
What is the value of K, for the acid ?

0.1 MHCN % pHI W 5.2| HCNT 3
K,3 W R =12

Explain why the acidity of the given
phenols are in the following order :

oS S 1 Reverrze G SR acht
AR F1 8 ‘

p-NO,CeH,OH > CcH,OH > p-MeCyH,OH

(@)

How can you distinguish betWeen 1°

2° and 3° alcohols with th
Lucas test ? © help of

WWW 1°’ 2°W30 QW
PAeTR T sRars
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Answer any three of the following :

5x3=15
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(b)

What do you understand by buffer
action ? Explain mechanism of buffer
action with the help of suitable
example. Define buffer capacity.

1+2+2=5
1l forat e 5 @ 2 Beige CrizarR A
2 2 391 PR TS WA [T 3 F]4M)

Show that : 2¥x2=5

(oA (8A
0 (37), =7 et 057, =2

Where A is work function and other
symbol have their usual meaning.
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(c) State Hess’s law and explain it with (e) () Why Swl reaction is preferred more

example. Show that Hess’s law is than Sy2 reaction in case of
another form of the first law of . tertiary alkyl halide? 2
thermodynamics. 2+3=5 PRER wiRe R sy2 R
(I 7[5! BRI Topgio ot | gl ol SRS Sl Rt 2ifS Afdret o
QA T I oeeifoReig aaw g o e
GOl &P (T 7|
(i) Discuss the factors that affect Sy2
(d) Complete the following reactions : reaction. °
1x5=5 sy2 Rfems geie w1 TR
TS TR oyl o 3 e |
(a) OH pee .
— 7 4. Answer any three : 10x3=30
(b) @ e Cone o, Ficerct OB Ged 1 ¢
Oxidation )
H (a) Derive the relation between the
(c) : KMnO, equilibrium constant Kp, K. and K,
_ Under what conditions K,=K.= K,?
(d) CH3CH,CHO RMgBr R (p, c and x, stands for partial pressure,
7
H30* molar concentration and mole
(e) RCOOH % ” fraction) Why equilibrium constant is
' E important ?
|
| |
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(b)
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Define the terms hydrolysis constant
and degree of hydrolysis. Find the
mathematical expressions of these

quantities for following : 2+3+3+2=10
o RAe &7 o o Riarem it
I & e e Sy SRRy
AR MISH 2w A Sresy g

) An aqueous solution of a salt of
strong acid and weak base.

aa@fs@wﬁwazm@ﬁymm

() An aqueous solution of a salt of
weak acid and strong base.

7, 95C W S e wRef oy we

(i) Also find the expression for pH of
the solution in each case.
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(c)

(@)

State and Explain the terms heat
capacity of a system, molar heat
capacity at constant volume and
constant pressure. Show that for one

mole an ideal gas C,—- C,=R.
6+4=10
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Write the following reactions :

(any féur) 2%x4=10

firera oo Riem o 8

(i) Sandmeyer reaction
crewRIN e

(i) Williamson’s synthesis
IR oafe

(iii) Wittig reaction

Tafost Rigea
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() State and explain Le Chatelier’s

(i) Meerwein-Ponndorf-Verley principle. Describe the effect of change

reduction of concentration, pressure and
S o 7 fertqel temperature on the equilibrium of
reaction.
(v) Benzoin condensation A eREIT & & 3t 31 R[ims Ay
(R T | IR 9T AF, B SIS TSR RS
fof It T
(e) How can you prepare ? 2x5=10
= awe shRare
(i) Benzene to Benzaldehyde |
@A T o @Rz —
(i) Chlorobenzene to Aniline
FIRAEG T *1t 9w

(iii) Phenol to Salicylaldehyde

Fe 3 ot oRmREERRRs

(iv) Cumene to Phenol

RO T st Ry

(v) diethylether tq ethanol

@Ei%?mawaw
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