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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
Sfull marks for the questions.

Answer either in English or in Assamese.

1. Write the answers of the following questions :
1x7=7

©o1] o e ferdl 8
(i) A system absorbs 701J heat and does

394 J work. What will be the change in
internal energy of the system ?

9%l ©F2 701J O (i I Tere 394J
PRE o0 T | SHOR e [ o e
EYGH

Contd.



(ii) The ionic product of water at 310K is
2.7 x 10-14, What is the pH of neutral
water at 310K?

310K Teeoi® 2l TIT @ 2.7 x 10714
27| 310K T3eere AR pH o9 232

(iii) How does a change in temperature

affect the pH of a neutral solution ?

q5! Y ¥R pHI €4FC TFOR ol
@I ARIOT A2

(iv) What will be value of AG when liquid
water is vaporized at 373K and 1 atm

pressure ?

373K Tl TiF 1 atm Hioe oW AR
i AAfRTET T, AGI I i1 232

(v) What happens when acetylene is heated .
in red hot iron tube at 873K

temperature ?
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873 K Txgore uibtiRfeme (eifze o Sizsws
Te ved IR T Ao e

(vi) What is the use of iodoform test?
WIS AP @5l IR for

(vii) Complete the following reaction :

wore fim RIRFAICSH T 1 3

CH,CH = CH,+ HBr —Ferexide , o

2. Answer the following questions : 2x4=8
weTe Al epPTRY el 391 ¢
(a) Calculate AH° for the reaction,

CH, = CH, (g)+ 30, (9) — 2C0,(g)+2H,0(9);

Given that,

cc_py =414.0kJmol™
£0-0 = 499.0kJmol™ and
Ec-0 = 724.0’&]"101_1

CH, = CH, (g)+ 30, (g) —> 2C0, (g)+ QHQO(Q);
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3 RIFANTR AR AH T I - T |
Wl SR @,

cc_py =414.0kdJmol™
0-0 = 499.0kJmol™ W%
fc.0 =724.0kJmol™

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

0.1 MHCN @39 pH MW 5.21 HCNI AR®
K,3 9N W =12

(c) Explain why the acidity of the ‘given
phenols are in the following order :

woe T T FRerTred G RIee SOl
RIINIICS I
p-NO,CcH,OH > CgHsOH > p-MeCyH,OH
(d) How can you distinguish between 1°,

2° and 3° alcohols with the help of
Lucas test ?

TR ARTR QTS 1°, 2° F 3° GETPTH
. e @FEE FRAL
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3. Answer any three of the following :
5x3=15

oo eIz fof+br m@m%m

(a) 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

IR o e 7 o 2 S Snine iR AT
36 3111 AT WAl WA [T 36 74

(b) Show that : 2Y2x2=5

(8A 0A
(80 3]

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

orgedl @ ¢

0A 0A
(3 ),
O A L5 IR T I A DRI 76T
o JH |
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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 06! BARETE SN a1 | Il T+
A @R TG0 ohifeRemy 44 a9 o)
o7 M (X |

(d) Complete the following reactions :
1x5=5
oot AR 5 3 ¢

(a) OA OH  pcc ”
NH2  Conc. HNO;

(b) = 7
Oxidation

CH
(©) P _Kunos o,
RMgBr
(d) CHsCH,CHO = 7
Ha0*
LiAH
(€) RCOOH e ?
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(e) (i) Why S~ reaction is preferred more

than Spy2 reaction in case of

tertiary alkyl halide ? 2
DRt geizE @@ Sy2 [iFms
TS Sv1 RfFar 2fs Afemer ryarm
0
(i) Discuss the factors that affect Sy2

reaction. 3
Sy2 e aeifie w1 s
NIGIPRIRSSIN

4. Answer any three : 10x3=30

fRicwtear fofiog el T4 ¢

(@) 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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A §RF Ky, K, IF K, I e 9Kl
Borgiein 791 | 7 56 AT Kp = Ko = K, 2
(p, ¢ T x, T SEHT BIs}, TR Aot A
W SR 1)

A 4% 7T AT ?

(b) Define the terms hydrolysis constant
and degree of hydrolysis. Find the
mathematical expressions of these
quantities for following : 2+3+3+2=10
e & o wore B 1 ARMFPTES
AR MaSH e I Sfereat ¢

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

Sl 5T o 7 TN FRET T TR |

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

T 5T wis S FITT TS G G99 |

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

Toq CFa® pH T & i Torgio 31 |
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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

©eTe G B9 IR T 4 ¢

o3 GO ©iF aifel, T SmeTe AR i
sz, =i T vivfe TAR Ot aifRet |

Qe (A ¢ T'a | (I A Cp— C,= R

(d) Write the following reactions :
(any four) 2%x4=10

et sifdbra Rieean for 8

(i) Sandmeyer reaction
(ReTAR R

(ii) Williamson’s synthesis
CEGH LSS

(iii) Wittig reaction
©fber e
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(iv) Meerwein-Ponndorf{-Verley

reduction
FrEE-o T wicef Rene
(v) Benzoin condensation
(RAGTHEA WA (ST
() How can you prepare ? 2x5=10
e ege FlRar?

(i) Benzene to Benzaldehyde
@A I 2/ [FEECRIRT

(ii) Chlorobenzene to Aniline

FIRARH T o e

(iij) Phenol to Salicylaldehyde
e 3 s GRmREEvRRe

(iv) Cumene to Phenol

SR T siat e

(v) diethylether to ethanol
GRRATE AR T 771 BANE
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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. '

Ml ORI @ &R 3 w111 Ridra sy
TR 8O AT, Bivt WiF THOR SRS
2SI7 I 9 |

3 (Sem-3/CBCS) CHE HG/RC/G 11 4500





