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CHEMISTRY
(Honours Generic/Regula
Paper : CHE-HG/RC-3016 XX Fanac®h:

( 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

T o Taq fordl 8

() A system absorbs 701J heat and does
394J work. What will be the change in
internal energy of the system?
a5l ©Fz 701J O (I TN Fero 394 J

[ ol | SO SEiEs e ~ifRaee
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(i) The ionic product of water at 310K is

T T8 FRE ¢qio® 292
=< 2.7 x 10714 What is the pH of neutral b & Rioe =
' Water at 310K? (vi) What is the use of iodoform test?
310K Taeere sl SIRIE womms 2.7 x 10714 TS AT GO R &Ll |

= 1'310K Tweere 7N pH [ 237

(vi)) Complete the following reaction :

(i) How does a change in temperature were frat R s = ¢
affect the pH of a neutral solution ? CH,CH — CH, + HBr —Peroside_, 5

a5l s w99 pH I @oge THOF I

&@EWME RIS SN ? _ 2. Answer the following questions : 2x4=8
; weTe Al erpPires Tew w4 ¢

(iv) What will be value of AG when liquid

water is vaporized at 373K and 1 aim () Calculate A H° for the reaction,

pressure ?
b
373K Twel @I 1 atm SIS R At C 7

P B AL
qreoita #ifReSA 7, AGE T \"\+ o =414.0kJ mol™

- T)"e o i =499.0kJ mol™
(v) What happens when acetylene is heated \]\\_ 2 Eo_0 = . mo it
' Ec_o = 724.0kJmol™

d hot iron tube at 873K

TH/ e
temperature ? CH, = CH,(g)+30,(g) — 2C0,(g)+2H,0(g);



(b)

(c)

p-NO,C H,OH > CH5OH > p-MeCH,OH

3 RGN AE AH T T A= 41 |
o =itz @,

éc_pp =414.0kJmol™"
£o0_0 =499.0kJmol™ Wi
Ec-0 = 724.0.’0}77101_1

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

0.1MHCN %< pHI oW 5.21 HCNT Al
K, 9 Wi 9 279

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

(d) How can you distinguish between 1°, -

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

R AT AT 1°, 2° WIF 3° IR
oesw (I FEdl?
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3.

Answer any three of the following :

5%x3=15

ool fceica folabl 2 B fodl ¢
(a)
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What do you understand by buffer
action ? Explain mechanism of bulffer
action with the help of suitable
example. Define buffer capacity.
1+2+2=5

e ferat e [ gl 2 Boge SigserTR e
a1 3of <511 | TR el W & 309 790 |

Show that : 2Yax2=5

0A
0[5 ma (3]

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

myedl @@ 8

a BA
(i) [E%L =-V =% (i) (EL =-S5
TS A D I To O 5! DZEIE 753157
i FpIT |
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(c)

(d)

State Hess’s law and explain it with
example. Show that Hess’s law is

e first law of
243=5

another form of th

thermodynamics.

coe SECH] SRR BRI | I
@ (Zes ars! OrlifeRer A g wm)

a5t &I (2 24 |

Complete the following reactions :
1x5=5

wee TR o ol 8

(a) O/\OH PCC ?

NHz  Conc. HNO;
() @]’ ——2
CH
NG LT

Oxidation
RMgBr

d) CH,CH,CHO - 7
(d) 3CHa HaO"

LiAIH,
() RCOOH - 7
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(e)

(i) Why Sw1 reaction is preferred more

than Sy2 reaction in case of

tertiary alkyl halide ? 2
IS geeiza cemae Sy2 RfEFms
sifacs syl Rfgae afe TR WRIGIE
a0

(i) Discuss the factors that affect Sy2
reaction. 3
Sy2 Rfears geoike 3 IRFTR

SCeTe <41 |

10x3=30

‘(@) Derive the relation between the

equilibrium constant K, K. and K,.
Under what conditions Ky,=K:.=K,?
(p, cand x, stands for partial pressure,
molar concentration and mole
fraction) Why equilibrium constant is

important ?
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A &7 Kp, K. O K, TGS H=FCo! () State and Explain the terms heat
CoFIo 41 | 5 56 AT Ko Ko = K TA? capacity of a system, molar heat
(p, ¢S x, T SKEF G171, TS ATl I capacity at constant volume and
e SARA 1) constant pressure. Show that for one
AR G 1 AT % mole an ideal gas C,—-Cy=R.

(b) Define the terms hydrolysis constant G¥d=10o
and degree of hydrolysis. Find the oot OrEmd 9 IFEETEE T TR 8
mathematical expressions of these 2
quantities for following : 2+3+3+2=10 =g (O W% ’ @’:ﬁ' @\;\9 e

gifzel, =i BIee § izt |
Ifite & e were SrEd 9 AR AT vog_an e redl (@ g T S IR AW Cp - €= R
A ST e it Sfere ¢ B N2\ _
i A [uti . ol /@3 Write the following reactions :
i n aqueous solution of a salt offS{ - " - ™ 7|,
el . \2{ |% 2Y%x4=10
strong acid and weak base. Vo 2T /5] ey Joun :

Sl GfbT BN I FINS TRER el 71 | %;; w&
e (i) Sandmeyer reaction

(i) An aqueous solution of a salt of =
remER e

weak acid and strong base.

7 5T O ST FINE TRE Gl w19 | (i) Williamson’s synthesis
TR AR
(iii) Also find the expression for pH of
the solution in each case. (iii) Wittig reaction
Tod CFa® pH I 23 [ ToZs 5 | T3fe Rieem
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(iv) Meerwein-Ponndori-Verley () State and explain Le Chatelier’s
principle. Describe the effect of change

reduction
. 5 izt R of concentration, pressure and
e+ “ 7 temperature on the equilibrium of
(s) Benzoin con dehsstion reaction.
¥ Bas = ErofraR g R 3 €| [igas A
(@R ) SREE ST Apol, Bl TF TIeelT SRT6T
2o ¢l 4l |
(e) How can you preparc F 2x5=10
M oge P12
(i) Benzene to Benzaldehyde
@ T o[ @EEeRIe

(i) Chlorobenzene to Aniline

I EAE 1 A9 G e

(iii) Phenol to Salicylaldehyde

el 9 o[ (SBIRGETEGR 3w

(iv) Cumene to Phenol

fFefse 9« e

(v) diethylether to ethanol

3323 3LUE 9 o7 B
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