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SECTION-A
(FULL MARKS-22)

PHYSICAL CHEMISTRY

1. Answer any two questions from the following:

frsfeiReefem W @-Fim 76 aeia Ted nies
fFTeTRa i 52 THEod! IR IETEN |

(a) State the first law of thermodynamics.

wsifefmie s @ft [ge T4

SHTSRIATHED! Ufgall oM orege iy |
(b) Give an example of a chemical reaction where K, = K.
{5 et e Trrzge we @A K, = K, |
TS NI Tfcrfehaen! SeTexvl fSge R o8l K, = K, §9 |
(c) Find the pH of a 0.01 M NaOH solution.

0.01 M NaOH %3t pH e 541
0.01 M NaOH solution @ pH f70f7 &R |

2. Answer any two questions from the following:
fafeiReelem g @-F 1 15 @ltsw Teg nies
feferRae i g2 THEod! ST oEgEN :

(a) (i) Define isothermal and adiabatic process.

iREILIE @3k SpiftaEhs efeE s & @R
Isothermal 37 adiabatic HfehaTeRs TR TR |
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(1)) What is common ion effect? Explain with example. 2

=

AT O] FIF (T 2 ORIRIHAZ AN F4 |
ATHI TR ST HTebl < 81 ? ISTERVT AfeeT TR T8I |

(b) (i) State Le Chatelier’s principle. 2
&1l *coferE-99 3@l 9o T4

Le Chatelier &1 RIg8T oeda ] |

(i1)) Consider the following reaction 3
2S0;(g) + O2(g) = 2S0s(g) + 42 kcal.
Discuss the effect of temperature and pressure on the reaction equilibrium.

efeiie RiTaba cr somal ¢ vitvlr ereir S I pRER o & 23
B

2S04(g) + 05(g) = 2S05(g) + 42 keal
frTfeTReeT Tifeifsham SrerTaT dTdshe 37 SeTde! THTaER =i T |
2504(g) + Oa(g) = 250;5(g) + 42 keal.

(c) (1) What is ionic product of water? Explain. 2
T SN eI I 0T I 4|
IiTepT SATAf-ep IeUTe HFilet b S ? AT TEH |
(i1) Derive the relation between solubility and solubility product of a sparingly 3

soluble salt 4,B,.
@b FHIG T 4, B, a7 TS @ TS SRR T 21 Zo4e 791

AR gorieliel TT A,B, B goraiierar 3 gerrefieiar Scure el Ty
T B |

3. Answer any one question from the following: 10x1 =10
ffeiReelm W @@ 96 2087 Teq nies
frToTRET T278Re e T USCT T3(ehT ST olea Ny :

(a) (i) Prove that for an ideal gas undergoing adiabatic change PV7 = constant. 3

2% 4 G I SR SHCANEDS SRS Ema o PV = &351

THTOT ‘Tﬂ%ﬁ?{ f% adiabatic URacHee afeRed! W@ ey TRIdT PV =fRer
TO|
(i1) Derive Henderson equation for a buffer solution. 3
PR TR S (RO Te<eaelfG 2w 41
TIT IR STaUTeh! Henderson FHIERUT TG T |
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(iii)

(b) (1)

(2)

(b)

2017

(i)

(iii)

At 500°C and 200 atm pressure, the extent of NH; formation is 12% at
equilibrium. Calculate K, of the reaction.

500°C T=©! 8 200 atm Bit?l NH; -9 Teofiwe AN T 12% 2T, O & @3
e K, -a i e 1

500°C & 200 atm SHTHT, NH; o 167 SeferH1 12% 9V, Hfcfpama! K,
U e |

1 3 N

Derive the equation for pH due to hydrolysis of salt of strong acid and
strong base.

O <TG ¢ SIF FF =1 91 w0 SERCRCeE pH-«3 7ieaeif efedl 71
SforaT 3T 37 T &TRePT TP BISSIITSNIAD! PRUT JFTDT pH BT FHIHRIT
fFrpTear |

Calculate the efficiency of a Carnot engine working between 27°C and 227°C.

27°C &K 227°C Tewl ey ezt it Zfecs riiare! faef 41
27°C 317 227°C SteMT 1 T Carnot engine T S&IT TUFT T8 |
State and explain Hess’s law of constant heat summation.

e af k3o @ i 741

R AT ANTHeTe! Hess BT 717 IS8T 3T e T8 1 |

SECTION-B
(FuLL MARKS-18)

ORGANIC CHEMISTRY

GROUP-A

Answer any three questions:

Q- foafB 2ria Teg nes

fre=TfeTRad e i TeEHed! STR oE]e N :

The electrophile that takes part in the reaction of benzene and sulphuric acid to

yield benzene sulphonic acid is —

&ier T AereRe Snibites [Rieaw cfeq At e Sems o @

BEERPISE R Sesieze 561, Gl 2&
&9 electrophile STel benzene 31 sulphuric 37T TSI benzene sulphonic

acid IUTEHT 9 fore—

(i) SO% (i1) H2SO4 (ii1) SO; (iv) HSO;3
The order of the reactivity of the alkyl halides for the Sy2 reaction is —
S\2 RfeaR oo S Feitee s FieTor @ 2 —

SN2 Tifcifspament STRTY alkyl halides @ SiftifshaTenT o7 &1 —

(i) RF > RCl > RBr > RI
(iii) RF > RBr > RCl > RI

(i1)) RI> RBr > RCl > RF
(iv) RC1 > RBr > RF > RI

I1x3=3
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(c) The best reagent to convert RCH,OH — RCHO is —
RCH,0H — RCHO FeII&cs &) 06 SN Rt 2o1 —

RCH,OH — RCHO ®UFcRUT T+ |& HwaT T 37D g —

(1) KMnOy (i1) CrOs (ii1) KoCr 0y (iv) PCC
(d) Which of the following is Wittig reagent?

Teva I ©2fbat [t 9

fFrfeTRadee 7er o7 Wittig TTep+a &1 2

(i) PhsP (i1) PhsP = CH,

(iii) [PhsPCH; ]I (iv) red P

(e) The electrophile used in Friedel Craft’s acylation is —

RFCwe I SAZEIT I SN (6 261 —
Friedel Craft @7 acylation AT SRINT gﬁr electrophile & -

(1) acyl cation (1) alkyl cation
SRS B SISTRIZET BT
(ii1) both (i) and (i1) (iv) none of these
w2 (i) @ (i) IR
GROUP-B
5. Answer any one question:

@ G0 20 Teq mies
freTfeTRaT T TSCT T%iehT STR ey |

(a) (1) Electrophilic substitution reaction is more feasible than nucleophilic
substitution reaction for benzene. Explain.

efrefeler aforsq Rivam or @ik afegem K e cre
S[CAE HELS WO | I |

Benzene &1 i Selagiithiore it wfifiar =fareriftfers afoeemaT
TfIfehaT et 93T TFIE B, IR T8I |

(i1)) Convert: Benzene ———  Isopropyl benzene.
FAI o182 RiGT —————> NEENIAZET &g
UTIxUT 7 ﬂé ¥ : Benzene ————— Isopropyl benzene |

(i11)) Give an example of Sandmeyer reaction.

TeaE [Riee ot Twigged wie |
Sandmeyer HIfshATeT TICT ISTERYT B |
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(b) (i) Mention two limitations of Friedel Craft’s reaction. 3
firces @ RiRe o el S 1
Friedel Craft @1 nfcrfspament géaa HHTES Jeeig ﬂﬂ%ﬁ?{ I
(i) (CHj3);CCl does not take part in SN2 reaction. Why? 2

(CH3);CCl, Sy2 fRfeae sik=iarze 3 7t & 9
(CH3);CCl & T Sn2 Ufcifeham™T 9T o ara 2

GROUP-C
6. Answer any one question: 10x1 =10

- G0 2l0s e mies
freTfTRaT T TSCT T%iehT STR oiedeIey |

(a) (1) What happens when — 2x2 =4
90 T4 —
b & o
(I) Phenol reacts with Br, water.
Rt Br, TR ofifar 575

(IT) Acetone reacts in presence of I,/NaOH.

SFGI L/NaOH-@3 oifgfers i s
I,/NaOH T IURRIMAT acetone of UfcrfohaT %5 |
(i1)) Prepare CH3—CHj3 from CH3CHO by Wolff Kishner reduction. 2
Tep-Ietia fR@risel sfmfote CH3CHO ((F CH;—CH; &8 541
CH3CHO 3¢ CH;—~CH; Wolff Kishner reduction T ATEIHIE TR T8I

CH;
(ii1) Prepare H3C—CH2—(:Z—OH by using appropriate Grignard reagent. 2
CH;
G
Toige fRoE Reae 9929 @ H;C-CH-C-OH (% FIOIR O FAE 9
CHs;
GH:
Jugh Grignard 3N+ TINT TRR H3C—CH2—§—OH JIR ﬂﬂ%ﬁ?{ I
CH;
(iv) What is Lucas reagent? Mention any use of this reagent. 2
TP e 9 99 9 To G2 Seae 4|

Lucas &1 3f¥epHes H-1ep! &b & ? I AfepHebep! Pt YANT Ieelkd 181 |
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(b) (1) What happens when Pinacol is heated with conc. H,SO4? Discuss with
reaction mechanism.

JI 96 I PRI A6 H,S0, F2EIe! Teg T4l 27 ¢ [fear feaicremg
o

Pinacol @1 conc. H,SO, Ria TrSaT & 878 2 UfifshaT Ha=ep! saear T |

CH;
I

(i) What happens when H3;C—C—-O—-CHj; is heated with HI? Explain with
I

reaction mechanism. CH,
-
F1 A T H;C-C-0-CH; & HI 2 Ted 39l 73| [ feaichmesTz
F4N CH;
GH:
H3C—(|2—O—CH3FI'I'§HI R FARSeT & &8 2 TfIfEhaT Ha=ep! e TEI |
CH;

(iii) Why acetaldehyde takes part in Aldol condensation but benzaldehyde does
not?

SIPGTIETRIZC SIETee TG SiR*eRd P (58 (FETORIRE FC Il (T ?

foT acetaldehyde e Aldol F&YUHT 9T folv® TR benzaldehyde o fo= Taa ?
(iv) What is meant by Tollen’s reagent? Write a reaction where it is used.

BeeTo1 Rl o100 B (@R 2 @< fo et o719 ey «ff ez =

Tollen @ 31f¥hHEH F=ehT &b &l ? Zﬁmﬂmﬁma@ﬁ?{l
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