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Term-End Examination
December, 2021

BCHCT-133 : CHEMICAL ENERGETICS, EQUILIBRIA
AND FUNCTIONAL GROUP ORGANIC CHEMISTRY-I

Time : 2 hours Maximum Marks : 50

Note :
(i)  This questions paper contains two parts.

(it) Students have to answer both the two parts in two
separate answer books. Write your Enrolment
number, course code and part title clearly on each of
the two answer books.

(iii) Marks are indicated against each question.

PART A (Maximum marks : 25)

Chemical Energetics and Equilibria

Attempt any five questions from question nos. 1to 7.

1. (a) Differentiate between a closed and an
isolated thermodynamic system with the
help of examples. 2
(b) Derive mathematical expression for the work
of expansion for an ideal gas from volume V;
to V, in an isothermal reversible process

occuring at temperature T. 3
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2. (a) State Zeroth law of thermodynamics and
give the requirement for establishment of

thermal equilibrium.

(b) The standard enthalpies of formation for
CoH;OH (1), CO, (g) and H,O (1) are — 277-0,
— 3935 and — 285'5 kJ mol™l, respectively.
Calculate the standard enthalpy change for

the following reaction :

C,H;OH () + 3 0, () — 2 CO, (g) + 3 H,0O ()
OR

Differentiate between thermodynamically

reversible and irreversible processes.

3. (a) Calculate the amount of heat required to
increase the temperature of 1:00 mole of
neon from 300 K to 500 K under isobaric

conditions.
(Given: Cp  =20-79 J K1 mol™))

OR
State Le-Chatelier’s principle.

(b) Derive an expression for entropy change for
isothermal mixing of ideal gases.

4. (a) Define enthalpy of atomisation. The
enthalpy of atomisation of methane is
found to be 16634 kJ moll. Write the
thermochemical equation for the process.
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(b) An equilibrium mixture of three ideal gases
A, B and C is obtained by the dissociation of
gas A to the extent of 20% at a total pressure
of 1-0 bar. The equilibrium between the
gases is given as

A(@=B(g+C(g
Calculate the value of Kp for the equilibrium. 3

5. (a) What is the significance of reaction

quotient ? 2
(b)) @ How are Kp and K, related for an
equilibrium reaction involving

gaseous reactants and/or products ?
(i) The value of Kp for the following

equilibrium reaction at 303 K is
found to be 1-4 x 10* Pa :

Calculate the value of KC at this

temperature. 3

OR

In an industrially important reaction, carbon
monoxide reacts with water to produce
carbon dioxide and hydrogen as per the
following thermochemical reaction :

CO (g) + HyO (g) = CO, (g) + H, (g)
AH = — 41 kJ mol~L.

What will be the effect of the following on
the equilibrium ? 3
@) Increase in pressure

(i1) Increase in temperature

(iii)  Decrease in volume
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6.

(a)

(b)

(a)

(b)

Calculate the degree of ionisation of formic
acid in its 0-01 M aqueous solution.

(Given : K, (HCOOH) = 1-8 x 10~%)

What are buffer solutions ? Calculate the pH
of a buffer solution containing 0-1 M acetic
acid and 1 M sodium acetate.
(Given pK, (acetic acid) = 4:76)

OR
Arrange  ammonia, bromamine and

methylamine in increasing order of their

basicities giving reasons.

What is common ion effect ? Explain with

the help of an example.

Calculate the pH of 0-05 M aqueous solution
of sodium benzoate at 298 K.
(Given : K, (CgH;COOH) = 65 x 10~)
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PART B (Maximum marks : 25)

Functional Group Organic Chemistry-I

Attempt any five questions from question nos. 8 to 14.
8. (a) What is hydroforming ? How will you
prepare toluene using this process ? 2

(b) Complete any three of the following
reactions : 3

AlCI
(i)  CgHg+ CHyCOCI —2—»

(i)  CgHg+HOCI —>

(i)  CgHCH,+ Cl, -
CoHSCHO 18

; —

v Cetls 25% HCI

9. Explain why halogen groups are ortho/para
directing deactivators in electrophilic
substitution reactions. Explain by drawing
resonance structures of carbocation formed by
the attack of the electrophile on chlorobenzene. 5

10. (a) Complete the following reaction and write
its mechanism : 3

Y

(b) How will you prepare

+H,0 ——

2-methoxy-2-methylpropane ? 2

BCHCT-133 5 P.T.O.



11. (a)

(b)

12. (a)

(b)

Describe pinacol-pinacolone rearrangement.

Complete any three of the following

reactions :

()  CgHg—I+CHyBr N2,

Br

o ©/OCH3 NaNH,, liq. NHy
11

(i) Ar-N, X _KI |

0]
. é (1) HC =C Na
(iv)
(i) H5O*

Write chemical equation for the following

reactions :
(1) Schotten-Baumann reaction

(i1) Gattermann Synthesis

Taking a suitable example, write the

mechanism of haloform reaction.
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13. Write short notes on any two of the following :

14.

(1) Rosenmund reduction
(1)) Houben-Hoesch reaction

(1i1) Benzoin condensation

Complete any five of the following reactions :

(i) HyNNH, / HyO*
(ii) KOH, 423 K

@ RyC=0

(i) o (1) CH3MgBr
W/ N G HgO*

OH

@ (i) Base, CH5COCI
(i11)
(i) Bry / H,0

OH H,S0,
w (L 5
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(v) CH,CH,CH,Br 28N,

(1) NaCN

i) ACH (i) H0

OH

(vii) @ Brs |
Cs,
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e :

(i) SGIH-TTHFYITE/

(i) B g YT F I G SFTT-37AT ITR-YIaB1371
37 8 | g Iy W T 3HII,
TIGIHH FIS IR 4T &7 9% Gre-ar% o7& |

(iii) e Fo7 @ 3 G QT 7T & |
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AT ATRThT AR a0
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e a1 & fade Hifm | 2
(@) AU T W gH dreft A7eef 7 o fole, a1mrae
V, ¥ V, T @HATH IchAvTE kA H TER <
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2. (%) FeATIGR * e Fom +1 3g@ Fifsm
qT ST A % A9 o foIU maveresdr
§dise |

(@) C,HLOH (1), CO, (g) a1 H,0 () % T fa=m
I aHe AT U — 27740, — 393-5 AT
— 2855 kJ mol! & | Ffefga sifufsean &
fore o et gftads aftefora A
C,H.OH (1) + 3 0, (g) — 2 CO, (g) + 3 H,0 (1)

Irera

SR ISHATE Qo STIHATTE ThHi
st fave i |

3. (%) U9 uifeafai ¥ 1-00 Wier F=1fT & qomm
%l 300 K ¥ 500 K A% @ o foIw A1a9eh
AT ! AT T Iiehe I |
(feam 7 2 - Cp ) = 2079 J K~ mol 1)

HAYAT

AT-IMATAC o T 1 Ieer@ T |
(@) ofest i o wHadt Moo & weerd
TR o foft s scqd i |

4. (%) HUH I Tt B giTiyg Hifw | 7899 5
fore oM 6 Tt 1 7F 16634 kJ mol!
T T R | 39 WhH o Tt SemEmEe
gt forfay |
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(@) 10 bar % A TF W T A & 20% b
T @ 9 etrest fE A, B aun C &1 fugon
" BT 3 | T % o w Aefafegd &

A(@=B(g+C(
W%Wprmmzﬁﬁm 3
5. (%) sk Tureh &1 U 1 8 ? 2

(@) () Us N ANRRRl qUy/AYAT IcATel
arefl g Ffifshan % forw K @9 K,

T 91 TeY BT 8 ?
i) T=fRaa ama sttt & fw 303 K
‘II'{KPEI'Trﬂﬂl-4><104PatI'I'€ITTI'€IT:

N,0, (g) = 2 NO, (g)

39 9 W K, 1 A gielerd hifve | 3
JrqaT
T AN § 8 Hgw@qul AR H Hred
orEEe 9 @ oAfufsean e e
FIEEEMS AR FHER HEA
SEATFATSS AT BRI AT 8
CO (g) + Hy0 (g) = CO, (g) + H, (g)
AH = — 41 kJ mol L.
3g e W =feRaa 1 = gvme g 2 3
(1) QI <l §eEHT
(i)  dT9 T ST
(iii) AT BT HH BT
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HifHes 3T & 0-01 M T Toreed | 3T
<1 AT 1 Ufehard hifsT |

(fzm 7 2 : K, (HCOOH) = 1-8 x 10~4)

3w Qe forer = 814 € 2 01 M TR

Tt AT 1 M wifeam Whee ara 3w wfodedt

faerm % foTT pH w1 7 aftesford shifs |

(fea T @ : pK, (Ui 3Feed) = 4-76)
tera

HAU  FA@ gC IR,  SHEEE den
HIYAUHA 1 ITeh! GRHAT o S&d §¢ A H
Safeud T |

HH I YN R BT & 2 3I2@W <hl
TEAT ¥ AT shifoY |

298 K W Hifeqd &g & 0-05 M S
e & pH 9 &1 Uiiehe $IfT |

(fezn mn 2 : K, (C4H,COOH) = 65 x 1075)
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UG (3Tferpas 37 : 25)
arfrererhia Tg wTe e WEA-I
97 qEIT8 @ 14 7 @ 387 gier 51 & I i /

8. (%) TISSIBIHT F1 7 239 fafer & ama <feEa Ha

T 2 2
(@) fr=afafea 4 @ feel 77 stfufshansti =1 qof
HINT 3
AlClg

(i)  CgHg+ CH4COCI

(i)  CgHg+HOCI —>

(i) CgHLCH, + Cl,
CeHsCHO 208,

.

) Cetls 25% HCI

9. WIS FLEl ThreeTae sifafsrarel § deieH
qqg AT ﬁé‘éll(‘qaﬁ ffssharen a1 % | Er"FiliIa‘Flf I
W IARTAE & AT H o HEIEAEA I

TG TR g 379 I 1 gfE HIfT | 5
10. (%) F=faRaa sifufsen w1 gof AT i o=kt
fopanfafy fafa 3
Cl

N +HyO ——
(@) 2-ATeR-2-UfITIIUT Sl AT Hd T ? 2
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11. (%) TRwa-Heen afufrn & qEfdem &
U I |

(@) Freffed & & el a7 sifufeansit @1 qof
Hiftre

()  CgHy—I+CH,Br N2,
Br

) ©/OCH3 NaNH,, lig. NH
11

(i)  Ar-— N; x KL

0]
) é (i) HC =C Na
(iv)
(i) HyO*

12. () Fafafga sifufseeneti & fou wamfe
anﬁwfaﬁan:

G)  Wied-amH AfufsRan
(i) T HIAT0
(@) 3I9IH 3I¢EWT & g gaiwE  afufsean &
fopafafer ferfam |
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13.

14.

frafafega @ @ fedl @@ W dfeeq feofot
e 5

(1) S-S AU=IA
(i) BoA-gIgR AR
(iii) =g HE

fffga o @ feeel grwr sfufsenet ot qof
HIfT : 5

(i) HoNNH, / H3O*
(ii) KOH, 423 K

@ RyC=0

i O ©CHsMgBr
W/ N G HgO*

OH

(1) &R, CH3COCl
(111)
(ii) Bry / HyO

OH H,80,
w (I 5
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(v) CH,CH,CH,Br 28N,

(1) NaCN

i) ACH (i) H0

OH

(vii) @ Brs |
Cs,
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