Total number of printed pages-11

3 (Sem-3/CBCS) CHE HG/RC

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 °
Jull marks for the questions.

Answer either in English or in Assamese.

1. Write the answers of the following questions :

1x7=7
Ooq o%iq T o g

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

@5l 3R 701J B (MY I TS 394J
PG 1 T | SHBIR S R #ifRee

&2
Contd.



873 K Txwers oS (FiRS O¥ WZawq

(ii) The ionic product of water at 310K is

2.7 x 10-14. What is the pH of neutral TS T8y e [ iube &9?

2 . .
water at 310K (vi) What is the use of iodoform test?
310K TRE0r® NI SN ez 2.7 x 10714 SRS T AT B! R

z7 | 310K Tl AN pH e 232

(vii) Complete the following reaction :

(i) How does a change in temperature : I oo fral Rt T =i ¢
affect the pH of a neutral solution ? CH,CH — CH , + HBr Peroxide _, -
@51 2% %99 pHI 87© BSOSl
(RS ARSI 2 2. Answer the following questions : 2x4=8
wore Al ePTRe Ued 4 2

What will be value of AG when liquid

(iv)
water is vaporized at 373K and 1 atm (a) Calculate AH® for the reaction,
th. CH, = CH, (g)+ 30, (9) —> 200, (g)+ 2,0 (g);
373K TFel € 1 atm BI99 @feTl oAt Given that,
el RSN T, AGT T e T2
A 7 ecpy =414.0kJmol™

3 £
What happens when acetylene is heated £0-0 =499.0kJmol™ and

v ] %
., red hot iron tube at 873K £c-0 = 724.0kJ mol

temperature ? CH, = CH, (g)+302 (g)—) 2C0, (9)+2H20(9);
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(b)

(c)

3 RIFAGR @ AH T T siq T |
fra =i @,

co_p =414.0kJmol™!
£o.0 =499.0kdmol™! Wi
tc_0 = 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 %@ pH3 99 5.2 HCNF i@
K, 9 i foae 2392

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

weTe GraEe T ReerTed oS e<e bl
Bl

p-NO,CyH,OH > C4HsOH > p-MeCqH,OH

(d)

How can you distinguish between 1°,
2° and 3° alcohols with the help of
Lucas test?

IR ATFR FZTS 1°, 2° TIF 3° GETFLE
AT (FECT BRA12
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Answer any three of the following :

S5x3=13

ol facpican fofasr eriw Ted el

(@)

(b)

3 (Sem-3/CBCS) CHEHG/RC/G 5

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

AR 1 T & o 2 Toige SuIRaeiE A
&l 3¢ 31| R el W & 36 F1460 )

Show that : 2ox2=5

dA 2A
(i) ('a_VJT =-V and (ii) (gf]v =-S

Where A is work function and other
symbol have their usual meaning.

@edl @ 3

0A 0A
(i) (W)T =-V =i (ii) (Ef}v =-S5
TS A BT T T S A HZRIE 56
wief ApIA |
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(c) State Hess’s law and explain it with
example. Show that Hess’s law is
another form of the first law of

thermodynamics. 2+3=5

(TR FTAC6! CRIZSePTR Bogio | Il ot
@ (TR A0 SFPifsReng g J99 o=
<G oM (2 T |

(d) Complete the following reactions :

1x5=5

woTe MAIER =l = 8

NH2  Conc. HNO3
(b) ©/ Oxidation

Chiy KMnO
(c) — 7

- RMgBr o

CH3CH = !
(d) Rty H,;0*
LiAIH,

v

(€) RCOOH
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4, Answer any three :

(e) (i) Why Sw~l reaction is preferred more

than Sp2 reaction in case of
tertiary alkyl halide ? 2

St wEmies (@eEre Sy2 [fean
ARCS Sn1 fRiferme @S Feret e
SEE:

(i) Discuss the factors that affect Sp2
reaction. 3

Sy2 Rieas ereiffe w1 TveTg
SCETD |

10x3=30
Rz fofate el 34 ¢

(a) Derive the relation between the
equilibrium constant K, K. and K,.
Under what conditions K,=K.=K,?
(p, cand x, stands for partial pressure,
molar concentration and mole

fraction) Why equilibrium constant is

important ?
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(b)

AR &7 Kp, Ke O K, 3 AEq T[]
Torglom 341 | 6 56 AT K, = K, = K, 397
(p, ¢TI x, TFCN SRFIE Bivl, a7 siipet S
A oL 1)

A 47T T AT 2

Define the terms hydrolysis constant
and degree of hydrolysis. Find the
mathematical expressions of these
quantities for following : 2+3+3+2=10

et & gale were SrEd 71 AR
A Sifrera e i Slrear ¢

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

Sl 4o &I Y7 I TR o e |

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

T AfoT ©IF Ol i sReT Ty w@e |

(iij) Also find the expression for pH of
the solution in each case,

T (FIO pH I e 31 Sopgeie g |
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(c)

(@)
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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

©oTe Ty ]I AR A 4 ¢

©F GOR Ol aifzel, FE wreTe T Ol
aifzel, 9% %9 viofe YT ole Azl |

(TS (T &= W' S+ (3= A Cp— C, = R

Write the following reactions :

(any four) 2%x4=10
etz oifebre fafen v o
(i) Sandmeyer reaction
(i) Williamson’s synthesis
CREHIEE IS
(iii) Wittig reaction
CEERRSITRY
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(iv) Meerwein—Ponndorf—Verley
reduction

G3~-9' Vo3 @I Rene

(v) Benzoin condensation

RAGARA TSI

(e) How can you prepare ? 2x5=10

v owe I

(i) Benzene to Benzaldehyde

@AeH T 2R/ (FTERRS

(i) Chlorobenzene to Aniline

PR I o G fem

(iii) Phenol to Salicylaldehyde
el 3 91 GpiREmy e

(iv) Cumene to Phenol

ORI I [ B

(v) diethylether to ethanol
©I22ART 3] T vt 3
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() State and explain Le Chatelier’s
principle. Describe the effect of change
of concentration, pressure and
temperature on the equilibrium of
reaction. ' '

@l (SORRR g TR 39 11 RisFar Ay
TRZIA S9IFS Slipel, Hiot Wi THOR ARISTT
ST I 1A
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