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

2024
CHEMISTRY
(Honours Generic/Regular)
Paper : CHE-HG/RC-3016

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

Full Marks : 60
Time : Three hours

The SJigures 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
O ST Teq ﬁwr

() In a certain process 600J of work is
done on a 'system which gives off 290J
of heat. What will be the change in
internal energy of the system ?

Contd.



(v) Predict the product of the following

<51 RFS eiftmre Ol w5a 8o s 600J reaction
TN BERICO J 290J 3
= IS SABIE 2900 W R e o RRFIR RS smde Ract orpi
TR e R siffest e e
() Calculate K,/K, for the following |  CHy— CH,— C= N+ C,H,MgBr (i) Ether
| | T @Ho®

reaction at 27°C :

oo RRFAIGR AW 27°C TS K,/ K, TH (vi) What happens when ethanol is treated

with SOCI, in presence of pyridine ?

el =t 2 | -IRRR BAfifoe TURTE SOCLT ore
N (g) + Oz (g) = 2NO(g) ' R w2 B e
(i) A O-1M solution of CH;COOH has a H* (vij) Complete the following, "ea‘?twn ‘
jon concentration of 1:34x10-3M. Wﬁﬁrﬂmmfw 8
Calculate the degree of ionization of -
acetic acid. v ' @‘\CH3 w ?

€5t 0-1 W& CH3COOH &R H* o™

. olTeIR N 1-34 x 10-3 TAR T G0N 2. Answer the following questions : 2%4=8 |

SRRIFIAT @ el o ePTIRE Oed fal ¢
. : , () Calculate AH at 358K for the reaction :
(iv) Complete the following reaction : Fe,0, (s)+ 3 H, (g) - 2Fe(s) +3H,0 )
&eR Rt s 4 3 | Given that, AH,y, =-33-29kJ mol!
: and C, for Fe,O,(s), Fe(s), H,O(l
O + CH,COCl —#% 57 » g :0s(s), Fe(s), H.0(1) ang
H,(g) are 103:8, 25'1, 75:3 anq

28-8JK-1 mol-! respectively.
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()

(iti)

(iv)

358K Txvere wew RRFAIGR @ AHI W
S\l 3 3

Fe,0,(s)+3H,(g) — 2Fe(s) +3H,0(l)
Rl " @, AH,,, = -33-29kJ mol™
s Fe,0,(s), Fe(s), H,0(l), H,(g9)3
Cy < A FAPSSIE 1038, 25:1, 75-3 Wi
28:8 JK-1 mol-1,

State the LeChatelier’s principle.

fF-oUbfmIR Tt Sorgivm |

Why aryl halides are less reactive
towards nucleophilic substitution than
alkyl halide ? ‘

R (ERve FERTRRER aftgig

o @it ceiiRe R < RRAMEe

Write the products of the following
reaction :

wel R Ridere smdmg Bt ¢
o

(i) NaOH

2 @J\H (ii) H,0°

Write any three of the following :

o
)

@)

5x3=15
Show that : o 2V5x2=5
e @ 3

G 3A) .
94 -_5s 2| =--p
(aT)P, : and,(av T ‘

Explain the concept of .salt hydrolysis
by taking example of the salf of a strong
acid and a weak base. Define hydrolysis
constant. Calculate the percentage
hydrolysis for 0-1M solution of sodium
acetate at 25°C assuming that the salt
is completely dissociated. Given, K,
(acetic acid) at 25°C=1-75x 10" and
K, at 25°C=1-008 x 10-14,

<t @gww 4 R TR SRt ey
T TERSIEAR {RAICH! TR0 1 | TR R Rg

439 el w1 0- 1 s Rfea «ib ooy

TR 25°C TReere oM TEReEEE Ty

el T (@t Tepeiee Rt TR I R

)| R e, K, (a0t afbe) 25° 6
Gt = 1-75 x 1075 A% 25° 5fStare

Taeere K,,=1-008 x 107141

2+142=5
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(iii)

(iv)

State the law of chemical equilibrium.
Calculate K, K. and K, at 25°C and
1 bar total pressure for the reaction :

1 .
H,(g) +§O2 (9) = H,0(9)
Given, AG°= —228-57kJ 2+3=5

IR ST A BRI 3| oo
RiSFadR T 25° Gfee @i 1 I[P
OIS K, K, SIF K, I T o4 3 3

1
H,(9)+50,(g) = H;0(9)
fra wim ¢ AGe = —228-57k
Complete the following reactions :

| 1x5=5
o RiRFATRE o . 3

(@) CH,CH =CH, + HBr —Peroxide 5

CH
b) K ° +pg —2dows ,

ZnCly
(c) CH, NaNH, >
c MNH3()
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v)

CH, CH,
(d) c:rars—clz—clr—aurs‘—ﬂ';»?
'OH OH

T
(e) CHa/ , \CH3 +(CH;), CHOH
aloipr),

N\

?

Write the factors that affect Syl
reaction. In the following: SyAr reaction,
only one of the fluorine atoms is
substituted. Which one? Provide
justification. 3+2=5

Syl RIS o 31 PRPR ST < |

were fRal SyAr Rigmiore FRe Ree oo
SR SRS T | CPIATD! 2 YT B

NO,
KOCHy | ?
F
F
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Answer dny three

ﬁzwmﬁﬁm%mw?

()

Bond

Bond energy

(kJ mol-1)

RET
T e
(kJ mol-1)

Define bond energy. How does bond
energy ‘influence the stability of
molecular ? Discuss the application of
bond energies :

. Calculate AH® for the reaction :
CH, = CH, (g) +30,—» 2C0, (g)+ 2H,0(1)

at 25°C. Given the following bond
energies :

C—H 0=0 ¢=0 0=H C=C

4162 4937 7113 4644 6150

T R v i | 7 e o Fore
T ARG w12 75 *feq 2R RI@
quwﬁmﬁﬁmﬁﬁw AH*S
TR et 31 ¢

CH, = CH, (g)+302;—-> 2CO, (g)+2H2<5(l)

TS 9 e v

C~H 0=0 c=0 0=H C=¢C

4162 4937. 7113 aged 6150
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. 10x3=30

(i) (a) What is common ion effect ? How

(b)

does the common ion effect
influence the dissociation of weak

‘acids and weak bases? Provide
~examples to support your

explanation. Descnbe the role of
common ion effect in qualitative
inorganic analysis, specifically in
the precipitation of cations.
1+3+2=6

e S FOR 2 AR eer
T O WF [ wiwI Reew v
AoiRe I Y TN FRIACE Treme
T edae SERe Reiers, ReEts,
(IR JRATS TR ST AORA i
ﬁ‘ﬁTWl

Define buffer capacity. Explain

why a solution of a weak base and

its salt behaves as a buffer.
2+2=4

R o A B 3 T4 | 9Ol ] Wi
I 2 TR TR R AR et
IR iz Rew I )
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(iii) (a) State and explain zeroth law of

thermodynamics. 2
el ResinT 7y Fame! S SR
= S
(b) Show that for one mole of an ideal
gas : C,—Cy=R. 4
YS! (T §F T e (oieT A ¢

() Comment on the statement
“Entropy of the universe is always
increasing”. How does this relate
to irreversible processes? 2+2=4

TSABIF 87T T 41 ¢ “RY T7io7
TR T PR AR AR WA TS
TN AfFAR TE IR 2

(iv) HOW will you prepare ? 2x5=10

Roes ege R
(@) Phenol from diazonium salt

CIRTTRIN 5759 ot R

(b) Benzene from acetylene

GfBReR o9 @ em
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v)

(c) Ethanol from ethyl ethanoate
B2 MGG 71 QA

(d) Benzaldehyde from ethyl formate
2EET TSI A QAR

(e) Isopropyl methyl ether from

isopropanol

RG2S 1S SIRG AN FiRe 2
Write about the following reactions :

| - 2x%5=10

(a) Oppen‘aiie'r: oxidation

SCARIBEN SIRITesH
(b) Benzoin condensation

@ TN
(c) Wittig reaction

Rt R
(d) Géﬁefrhann reaction

v Rie

(e) Aldol condensation

GETGS TGO
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(vi) (a) Explain the concept of solubility
product and its significance in
predicting the solubility of
sparingly soluble salts. 2+3=5
TR Beotivas (RIS TR T S
I WA TR TN ST TR
Sles Gt 3= |

(b) Derive .the relationship between
solubility (s) and solubility product
(Ksp) for a given salt. 3
B! FRET AR TRATO! (S) T TWAITS!
BeAH (Kp) T WS 0001 Sforeat |

(c) The solubility of BaSO, in water is
2-5 x 10-3g/L at 25°C. Calculate its
solubility product Kg, (Molar mass
of BaSO, =233-4g/mol). 2
25°C'® 2IS BaSO,;¥ WIS T
25 x 10-3g/ L. 3T TWIRe! Tesivmg -
RICIOCCI ISR
(BaSO, I W&Ig ©F = 233-4g/ mol)
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