Subject Code : QDB-45

AR (You ulan)
(Gujarati Medium)
AMA : 3 SIS $4 981 : 200
YA : (1) usua A, B 2 C [acioiil 9, ucdls [Asididl avial-l el dal d-l 2Lel
UL VA €.

(2) uds [QctoMl warldl ool is e — AR sHAR wAddlHl quial-l
239l dM% s [AAPEIAL UsiAL walel A ol [@euoll el g
aual A€l % i Fd s QAL welAL aaer 112 oo Qe el

Bl AVl ¢ dl d dwAAUHL 2Aal el
(3) Aol A, B 21 C Hi L wadiql et [RullRd oeldl avial.

N

(4) % i cUMML dUAHL Udd UsAL A del 9eRUdl aleMl dslad
AU dll, 1AW HIMIAL Ut d MLl HIed dLRldll R84l

(5) GuR e wadl deRldl o Usl U [ased 2de s % ML Quidl-l
29l ol el alell s e duill asil €l
(acua-A
JaAL : (1) U s¥is ¢ 19l 20.
(2) olHL % 20 Uil el dvial-l .
(3) &35 UL 2 dBL .
(4)  walel 202 20 4l 30 wselMi @val.
1. els3eRiHl A ABAAdAL Rigid avil 2 a4l
2. oAl WSl sl enoll (dle) Glod ay el 2 al Hie ?
(i)  LiF 1 MgO (ii) BeO i+ BaO
3. dedl Ni (QAIR 58.693) i Co(ARMIR 58.933)L lad sivesHi -l 51281
Yl 22l s3.
4. les gnale gsHi aslal.
5. weo &l (strong field producing) @3l CN-, 2l Ml 2esadly [Ni(CNO)J+ 2
oirlag, A2l ? AxAndl.

6. FeAds ALl deledl iala Bloml sHal: gLl i 9. i 29 9 58 © 2
el uctia gl Asila el dedlql 2081 U2 59 Jd ud o ?

7. AB, Fal 2v{ld [B-umigy 248y Mie seal vl stielddl vt Auq Aiela-dl asd ¢ ?
1, 1, 2-2146l4i5e A uad sy 'H NMR aglug izl
AUl Yeldld sl 2], 1S A BRI sHL [ s

R\

N
H

B
H
(A) (B)

QDB-45 1 P.T.O.



10.
11.

12.

13.

14.
15.

16.
17.

18.

19.
20.

al W walHs viesidd seuds S vtaal Bl Buulal suudl el 2

s WBAWHL 2-lsglBuuiUe 2 ol wBUHL ASALSI A el
HIOA v 225 2iAS1O03 A 2RH, Sl U 9. 2L WEBAAL HHlse
i AH UYL

Ul ulEal Al avll, A ulza stavi

CH,CH,CHO + CH,CH(ZnBr)COOCH, — A

giadl [Hayd yaor uld Ridles ueld ved 9 7 AdsAlU=LLSAUSA YAl A
ALASAURLLIUE 2181 i Usl sy Ul RS © ?

G aufaguratetl Sl [HumAl Gualolldl @vil 24 AHendl.

AUHA ABABAG 8 2ARAMS U Adl 040 lANRL YR AYAL ollRldl AAR
1Al

asidlu-He (Michaelis-Menten) 231520 avil. > adlsemi K, 4 cald € 2
uay MU [Qued uBul A - P il dl.

BURASd 3512 M2 dlsM- (Lindemann) Builals @vil.

Rl ldldl audglay agpd wRadetdl ustia (0 = 253.7 nm) gl el
URHIGLML 3UidREL 2Ald 9. GURASA FSIRHUL 541 UsLaL AAAMBLS vl we Ay 9 2

oIy eoRIME Adl dalstAl [FaM avil i d-l culdifas 2A[HEd 24l
% E°(Ni2*, Ni) 2+ E°(Cu?t, Cu)-ll Y&l 24548 — 0.25 2+ + 0.34 V eld, dl 9§ 1 M
SIUR UGS 2L glaRlAl [Msa-l WMl das 4S ok 2

[Qeu-B

Jadl : (1) U suis : 21 9l 32,

21.

22.

23.
24.

25.

(2) Gl % 12 Wei-l Falell Avidl-l 9.
(3) &5 UsHrL 5 2Lel €.
(4) et 2R 50 Ul 60 woelMl duial.

(@) s uRHUB WAL 581 M2 Gl A5l Avil. d Ul 58 e 59 Td deiltd

9 ?
(b)  GuURAsd AHLSReIAL G3enl siduel »1el oIyl agldl.

CO Hle »edly sasale (Mldsyar velled 242 daa)dl 2vusla el «ig
stoll[Haml O -l 1l CuMIgL 54 eldl dly dd ¢ d Ax2Andl.

[Co(en),Cl,]" il 2sH oleL % UM 5L 6lIRBL 24 291 %Rudl i AxACl.
A2 20Ul 0alBs wBa vuual Biedld alast v yel s

NH
3()
(a) Hg,Cl, +2NH, ) —> (b) K,[PCN),] +2K———

(c) AsCl +80,(l)—> (d) CH,+ CHCOCI
CyHO Yot arladl o AHu2sl (A i B)il '"H NMR aglug-l dariicds s 2uul.
ueld A, Cu(OH), el ulBuL 531 stetllzude suat »ud ¢ w2 B ulbdl sl el

QDB-45 2



26.

27.

28.
29.
30.
31.

32.

AloHiglus @aid ved g 2 (1, 3) 2 (2, 3) AlHI2UUS @MNIdR] is-215 Gelewl

Ll

Ul 201ulRs 351 Alusl dal Aw-ulEdl (Name Reaction) 2AL0vAL.

(a)

(b)

CH,CH,CH,CHO + CH;COOH — ?

ut
OH— ?

Isoborneol

Ale (sol) »led g ? drl usizl Gelgel Aled AHAdl.

ustlal

a0l [edla My quil 244 Mo,

AAUEBLS uBUIAL Ads10 vied g 2 aMsHAlL 25 uBAHL ueldHl vdsa 15 BilHe
¢9. doL »AMisHL a1l s

wulaadl wEal sid sean i dedl usiRdl tuldadl uBal =1Rdaxl © 2 o
GeldRell Ul

A [HUlRld 4o 2ed 9 2 d-l s1del i ol $1el weldl.

[Qeua-C

yadl : (1) U s4is ;33 ol 39.
(2) AL 7 U8 2 d 5 UL Bl Al 9.

33.

34.

(3)

€25 Ussiel 20 9Bl 9.

(4) %ol A 200 AGLIHL AVl

(a)

(b)
(a)

(b)

(©)
(d)

QDB-45

[Beitelld, 5o utadl 2dam 2UesalSs (A), S5 AL 1 e ei-ld

9. (A), CHyl -l s >3 e bl 52 o, d FeCl, sulél Ui ¢ i

NaOH(Zl)HL sl 4 i HUARAH &z 20l ¢, ALRAU &R w CO,-l

A AT A Yt eSS HOL 9. Sl R UesdlSiA HiAld A

Aailaul uRaldd s2 . KOH(dl)l ewddl wur CHI wd wlsa

sracuml d AR dq Hlauddat 4 CH, NO, (B) ot-ild 6, ¥ lesdlul

sl 9. (B)d CrO; glzl 2UBA3at 4g i sleid 14 6. (A) 211 (B) Pd

GElusl elwHl (A) 2t (B)HL 2ls-218 IO AL GHAL ALY 9. eSO

BURASA wRUAA IRIAHIAL LR A12AAL Ul FAled AUl

() (A) 2 (B) 2Aavl.

(i) 2ua RS oIl uRdl (A) 2 (B)ll 595 olruzelld Mifsdl w9 2
galet-dl UYL ASIAL. (15)

A-Lsionarlanl eienella aRiaHl 24l (5)

Cr 24 sieliHa [Cr(CO),] et-itd ©. EAN [Hud a3 Hed sielllRadl xd yeu
el Al e ALy dAdlum sietilHa, 20l Hed sietilHe ol Mie

s 4 2 AU stellde weuu 20 9 2 (5)
de, Aslde, ol A Sdldul C-C ol dond 2qsd 154 pm, 142 pm,
139 pm i1 134 pm 2idl HOl €. Aol (5)
ey sersalefl needl ANl 5 B, vigetsla w Hie © ? (5)
0, -l ¢l dosS 0, sl ll ©, 2R N, Al 61 dousS N, s2dl il ©. wnmdl.  (5)
3 P.T.O.



35. (a)

(b)

(c)

36. (a)

(b)

(©)
37. (a)
(b)
(©)

38. (a)
(b)

(c)

(d)

39. (a)

(b)

(c)

QDB-45

are els Adls2eel a3 5304 sauldl 3
Ink=—E/RT + InA @)
g sH, UAM s e [gdla sH-l wBail Hie dslad dor »aaisd wlsel

avil RUBLA 520l Al8) dal dol AANLS kel sl wRUAL ss [BRAL W
w10 Yo dRal. 3B [eur Hie > WS sy w50l @Ry a9l 2 (7)

ustal R0AlLs WAl Balalk auil o eldgly-salFld e SLgglayt-oliHl

uBaiill sairen dlual uz Y- s3l. (6)
o|os-deeleen Yol diRdl : (5)
(O(AG/T)) _ —AH
oT -T2

P
sAqaRi uHlsaedl Heeddl, 2R ueld uR GllEl £olRl AHRAML VA QUR
ueld-l [Uoran [Brgii adl 32512 3Adl, 2U8d 9 5 ad uglel d-l dadl a3y

U d . (8)
dzed sslun Addl a9 u5ld el 2 [Alag euell salal. (7)
ole AL ¢ AHIOL 2 [Quniol GEluA. (5)
BRIASIY ABAALAL 2011 el gsul 2wl s (5)
Aot ARANMRL AHAYL A1BLd 520 24 d-l Haulelztl duil. (10)
M Q52081 Rigia aslal. (6)
SUHIMIUAAL MY s2HL AH dladil oL Yls m/z 122 214 124 U2 4oL 9. 6l

Uls m/z 43 U2 MO ©. wAdls 2 d-ll eAdlae ameal. (6)

ASlel 2UUr [Co(en),NO,LCITF -1l o cfifudla unsesl (A) 1 (B) 8. (A) 44
ol 2Badls s we uBar s34 [Co(en),ox]™ ot-ld ©, @R (B)
[Co(en),(0x),]~ ct-lld 9. (A) 2+ (B)dl 2Uowt 52U s4l cllBilds ux8es usia
AU e A W e ? (6)
{12 TUPAC -UM$28L S :

(i)  [Pt(NH,),] [Pt(0x),]

(i) [Fe(CN);NO], (SO,), (2)

2Lt AR ved g ? [Pt(NH;),]2" 24 [PtCl, 1> 4iell cis— 24 trans-[PtCl,(NH,),]
AeduelAl 1ol salal. (10)
A8l [Cr(H,0), 7" we 3oulszal Gl Her 23500 em ! 21 25(es éa [dous-
(Ag)d 3 13900 em! &9, dl Gl 2 2l 2l wRiaal A5kl w2 2wles
[aciogt God (CFSE)-L 2121dl 530 i Bruui 59 il Rala ay a0l eo 2 (5)
ArAALDS ASIAA YR Al Quil. (5)




Time : 3 Hours

Instructions : (1)

(2)

€)

(4)
()

Instructions : (1)

Subject Code : QDB-45

CHEMISTRY (Main Examination)
(English Medium)

Total Marks : 200

The question paper has been divided into three parts, A, B and C. The
number of questions to be attempted and their marks are indicated in each
part.

Answers of all the questions of each part should be written continuously in
the answer sheet and should not be mixed with other parts’ Answer. In the
event of answer found, which are belongs to other part, such answers will
not be assessed by examiner.

The candidate should write the answer within the limit of words prescribed
in the parts A, B and C.

If there is any difference in English language question and its Gujarati
Translation, then English language question will be considered as valid.
Answer should be written in one of the two languages. Write in the
language (English or Gujarati) preference given by you. Answer should not
be written in both the languages in the same paper.

Part-A
Question No. 1 to 20.

(2) Attempt all 20 questions.
(3) Each question carries 2 marks.
(4) Answer should be given approximately in 20 to 30 words.
1. State and explain Heisenberg’s uncertainty principle.
2. Which of the following will have higher lattice energy and why ?
(1) LiF and MgO (i1)) BeO and BaO
3. Discuss the positions of the elements Ni (atomic mass 58.693) and Co (atomic mass

58.933) in the periodic table with justification.
Briefly explain the crystal field theory.

5. Explain why the strong field producing ligand CN~ ion does not form octahedral
[Ni(CN‘)6]4‘ ions.

6.  The size of actinide ions decreases regularly along the series. What is the effect known
as ? How it is expected to influence the chemistry of the third transition series ?

7.  How many stretching and bending modes are possible for a linear triatomic molecule

like AB, ?

8.  Draw the first order 'H NMR spectrum of 1, 1, 2-tribromoethane.
9.  Classify the following compounds as aromatic or non-aromatic and give reasons.
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19.
20.

(A) (B)
Why primary alkyl halides do not undergo Sy1 or El reactions ?
In one reaction 2-hydroxypropanal and in another cyclohexanone are heated with
hydroxylamine and acetic anhydride. Give equations and name the reactions.
Write the product in the following reaction and identify the name reaction :
CH,CH,CHO + CH;CH(ZnBr)COOCH, — A
What are antiaromatic compounds in terms of Huckel rule ? Which is antiaromatic:
cyclopentadienyl cation or cyclopentadienyl anion ?
State and explain the importance of the third law of thermodynamics.

Show graphically, the effect of pressure on chemical adsorption of a gas on a solid
surface.

Write Michaelis-Menten equation. What does K, stand for ?

Consider a first order decomposition reaction : A — P
Write the Lindemann mechanism for the above change.

Hydrogen molecule breaks into atoms by UV light (A = 253.7 nm) in the presence of
mercury. Which photochemical pathway is adopted in the above change ?

State and give mathematical expression for lowering of vapour pressure.

Can one store 1 M copper sulphate solution in a nickel vessel ? Given E°(Ni?*, Ni) and
E° (Cu?*, Cu) are — 0.25 and + 0.34 V respectively.

Part-B

Instructions : (1)  Question No. 21 to 32.

21.

22.

23.
24.

(2) Attempt all 12 questions.
(3) Each question carries 5 marks.
(4) Answer should be given approximately in 50 to 60 words.

(a) Write the energy equation for particle in one dimensional box. How it is related to
the size of the box ?

(b) State any three features of the solution to the above equation.

Draw neat Molecular Orbital Energy level diagram for CO. Explain why C atom is the
donor even in presence of O in metal carbonyls.

Give structures and colours of all the possible isomers of [Co(en),Cl,]*. Explain.

Complete the following chemical reaction for a given non-aqueous solvent :

NH
30)
(a) Hg,Cl,+2NH, ) —> (b) K,[P{CN),]+2K —— >
AICly, SO,
(©) AsCl +S0,()—> (d) C.H,+ CH,COCI >
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25.

26.

27.

28.
29.
30.
31.

32.

Give a comparative account of the 'H NMR spectra of two isomers (A and B) of
formula C;H,O. Compound A reacts with Cu(OH), to give a carboxylate ion while B

does not react.
What is sigmatropic rearrangement ? Give one example each for (1, 3) and (2, 3)
sigmatropic rearrangements.

Identify the name reactions and the product for the following chemical changes :
(a) CH,CH,CH,CHO + CH,COOH — ?

H+
(b) OH— ?

Isoborneol
What are sols ? Explain the types of sols with examples.
State and explain the second law of photochemistry.
What is half-life of a chemical reaction ? The half-life of a substance in a first order
reaction is 15 minutes. Calculate the rate constant.
What is an irreversible process and how many types of irreversible process exists ? Give
two examples.
What are lon Selective Electrodes ? Mention their advantages and disadvantages.

Part-C

Instructions : (1)  Question No. 33 to 39.

33.

34.

(2) Attempt any 5 out of 7 questions.
(3) Each question carries 20 marks.
(4) Answer should be given approximately in 200 words.

(a) An opium alkaloid (A) containing phenanthrene nucleus forms diacetate called
heroin. (A) reacts with one mole of CH,I. It also gives FeCl, test and dissolves in

NaOH(aq),
CO,. Halogen acid converts alkaloid into monohalogeno derivative. When treated
with CH,l in the presence of KOH(aq), the methylation of alkaloid takes place to form
C,¢H,,NO; (B), which is soluble in alkali. (B) on oxidation with CrOj is oxidized to a
ketone. Both (A) and (B) can add one H, molecule each using Pd as a catalyst. Based

to form monosodium salt. The sodium salt gives alkaloid back by action of

on the above stated properties of the alkaloid answer the following :
(1) Identify (A) and (B)
(i) What structural information is obtained about (A) and (B) from the given

chemical properties ? Give justification. (15 marks)
(b)  Write the structural features of cyanocobalamin. (5 marks)

(@  Cr forms [Cr(CO),] metal carbonyl. Using EAN rule find the value of x in this

metal carbonyl. Why a similar vanadium analogue reduces to vanadium

carbonylate anion to form stable metal carbonyl ? (5 marks)

(b) The C-C bond length in ethane, graphite, benzene and ethane are found to be 154

pm, 142 pm, 139 pm and 134 pm respectively. Explain. (5 marks)
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(c)
(d)

35. (a)

(b)

(©)

36. (a)

(b)

(c)

37. (a)
(b)
(c)

38. (a)
(b)

(c)

(d)

39. (a)

(b)
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Using MOT, explain why B, is paramagnetic. (5 marks)
Bond length of O," is smaller than that of O,, whereas that of N," is larger than
that of N,. Explain. (5 marks)

Starting from van’t Hoff equation show that
Ink=—-E/RT + InA (7 marks)

Write the integral rate equations (do not derive) for zeroth, first and second order
reactions along with units of k. From these derive expressions for half-life in each

case. Which of these is applicable to radioactive disintegration ? (7 marks)
Write the mechanism of photochemical reactions: Hydrogen-Chlorine and
Hydrogen-Bromine. Comment on their quantum yields. (6 marks)

Derive Gibbs Helmholtz equation :

(ﬂ@)_ AH

oT B (5 marks)

Using Clapeyron equation predict the change in melting point of a substance,
when the external pressure on the substance is raised, given that the solid

substance floats on the liquid phase of the substance. (8 marks)
Neatly draw Weston Cadmium cell and label the parts. (7 marks)
Distinguish homogeneous and heterogeneous catalysis. (5 marks)
Briefly discuss the important features of enzyme activity. (5 marks)
Derive Langmuir adsorption isotherm and give its limitations. (10 marks)
Explain the principle of Raman spectroscopy. (6 marks)

The mass spectrum of bromopropane exhibits two peaks of almost equal
abundance at m/z 122 and 124. Base peak is observed at m/z 43. Explain the
observation and their formation. (6 marks)

A complex [Co(en)zNOZCI]+ has two geometrical isomers (A) and (B). (A) reacts with
excess of oxalic acid to form [Co(en),0x]" whereas (B) forms [Co(en), (0x),] .
Identify (A) and (B). Which of the geometrical isomers will be optically active and
why ? (6 marks)
Write [IUPAC names of the following :

(i)  [Pt(NH,),] [Pt(0x),]

(i) [Fe(CN)sNOIJ, (SO,), (2 marks)

What is trans effect ? Suggest a way to synthesize cis-and trans-[PtCl,(NH,),]

from [Pt(NH,),]** and [PtCI,]*. (10 marks)

For the complex [Cr(H20)6]2+, the mean pairing energy is 23500 cm™! and the

magnitude of A is 13900 cm!. Calculate the CFSE for the complex in low and

high spin state. Which spin state is more stable in this case ? (5 marks)
8



(c)  Write short note on lanthanide contraction. (5 marks)
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