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CHEMISTRY
(Theory)

Full Marks : 70 Z

Pass Marks : 21

Time : Three hours

The figures in the margin indicate full marks
SJor the questions.

General Instructions :

(i)  All questions are compulsory.

(i) Marks for each question are indicated against it.

(iii) Answers should be specific and to the point. "

(iv) Question numbers 1 to 8 consist of eight very short

answer-type questions and carry 1 mark each...................... 1x8 = 8

(v) Question numbers 9 to 18 are short answer-type questions
and carry 2 marks €ach............ccccevvvveiiiiiiiiiiiiii 2x10 = 20

(vi) Question numbers 19 to 27 are also short answer-type
questions and carry 3 marks each............ccoocoviiiin 3x9 =27

(vii) Question numbers 28 to 30 are long answer-type questions
and carry § marks each..............c..ccccoviiieiiiinn 5x3 =15
Tota] = 70
Contd.
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/Y. For an ideal solution at constant T and P, the correct options 1s{
are —

§7F T 9% P s, <51 S T1 a5 Rl /feserg T —
43F T @R P (o Gl vl W@ T Ao (et ) ez T —

(@ A,,G=0

"N

@ A, S=0
(c) Ami.xV =0
d) A, H=0

}. On' electrolysis of‘dilute sulphuric acid using platinum electrode
the product obtained at the anode will be — S 1

m?ﬁ?@w?ﬁﬁﬂﬂmﬁmmﬁmﬂ%ﬂw&ﬂ\?
Teoly RiFarere smef 29—

WWWWWWWWWMMWW
Teom RiGarers smief— | % 3
(a) O, gas |

(b) H,S gas

(c) SO, gas

(d) H, gas

3 What is the order of the gas formation reaction at the surface of
tungsten due to adsorption ? ‘ 1

BICETR oS (R TS (2R (T 1A R @ e
z@mmmqawwmmmﬁﬁwam%?
(@) 1storder / 2T & / AT TN

(b) 2nd order / TS @ / faoia @

(c) Pseudo 15t order / R0 22N &% / o2l T Birel
(d) Zero order / T & | X &

o
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_47  Which one of the following will show coordination isomerism ?
SR (FIHICA AT ANASHES (ard 7
ANea @D FTFT TS (i ¢

(a) [Co(NH,),CL,JCI.H,0

W

(b) [PUNH,),Cl,]Br,
(c)  [Co(NH3)e] [Cr(CN),]
(d) [Co(NH;)sNO,]CI,
\é Identify the gas that readily decolourise acidified KMnO, solution. 1
ABEYE KMnO,, &4 5a0% Faeigle & #4di (1o foare 1 |

IfFCIE KMnO ,, W3 &G IR F40 #AR A6 e el |

(@) CO;
(b) NO, .
(c) SO;
@ P,0s |
Wal Which of the following base is not present in DNA ? \1
fTRIG (TH! i DNA © 14T 7 ' S

frare @ =7 fG.un.g-re anEar ¢ 0/
(a) adenine / ATEfA / ST

(b) guanine / eaffa / safam

(c) thymine / 2fzfa@ / 2z

(d) uracil / Zeafz ) TTalfE
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/'_/ 4-D (+)-glucose and p-D(+)-glucose are —
G-D (+)-ET U (3-D(+)-2F S e —
1-D (+)-E7E 93 (- D(+)-graresfE—
() conformers / ?Fi?r“iﬁ?{ / FEFA1E
(b) epimers / aferm@, e
e} anomers / GNIR [/ ST
Menantiomers /WW /WGW

8. From amongst the following alcohols the one that would react fastest

with conc. HCl and anhydrous ZnCl,, is — :
frefairs wresereee fooge (@0 GFFEA 516 HC| T ¥ ZnCl, 3 (109
weey fAfewl Ff| —

frrsfafre SHFEETE foet (@R ST 56 HCI R SIEEG R (TTH)
ZnCl, ~48 7% woed [iew IR ?

(a) 2-Butanol / 0-RTome | 2-REoiE
ﬂ/ 2-Methylpropan-2-ol / 2-REselToF- 29 / Q-ﬁQﬁﬂﬁm—Q—ol
(c) 2-Methylpropanol / o-flEEe Na | 2-fARAee
(d) 1-Butanol / 1-R¥owe / 1-/E0r& |
f Which one is more reducing Cr2* or Fe?* and why ? | 2
Cr2* W% Fe2* q foods (FA! @ﬁﬁmﬁﬁ@mm%ﬂmq (T 2
Cr2* 7 Fe2* a7 foer@ @R @M el e i @ Siel oeie 2

10, Give reason why HClis not used to acidify Fe2* solution in volumetric
determination of Fe?* with KMnO, solution. 2

KMnO, waa 3l Fe2' 3 Tiwefe feios Fe2* W wf§s Sfeaw a@ HCL &1
4T &4 92, e (MYedl| :

KM nO,, s AR Fe2* a0 Siaefid Wahirlll Fe2" 134 SN i@ Ta) HC) (=
ar@Zia 71 & A, TR (e |
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1. Aqueous solution of Ti** is colourless, but agueous solution ol Ti " (s
violet in colour. Explain. 9

Ti%* I T8 B 9214, fog Tid* 1 e—éﬁn T (G, I F4 |
Ti%* 93 SeT 1T w19 A5, e Tid+~q Te 1 wael (@ese, i<l Fl |

Or / %1 / 924l

/Why the enthalpies of atomization of the transition metals are high ?
: 2

@G ORI AR GAAEAR W fow wifgs 237
AP droafe sRmIgEad e TR @ @R 2

% The two complexes of nickel, [Ni(CN),]?~ and [Ni(CO),], have different
-structures but possess same magnetic behavior. Explain. 2

AT 701 @oeT (T, [Ni(CN),J2- o1 [Ni(CO),), 1m wigfs fea frg posm
B G | IR T |

fcareT ufo s (@fber co1), [Ni(CN), |2~ @38 [Ni(CO),], 51 wigife fen frz
PEARIT 6 &< | AT A |

Or / 731 / §2ar
/V(Z/(NH3)6]3* 1S an mner orbital complex i ion whereas [Ni (NH,), |3 is
an outer orbital complex ion. Explain. 2

[Co(NH,),J?* B T SR e SR, G [N](NHg)( 13+ b1t wefams
e SIEe | 1] 341 | :

[Co(NH,), |3* @b @@ Sfdthel &ifos o, Swifics [Ni(NH.) |3* 9afl «fe:
SCbe Sfbet S (T A |

13. Write the [UPAC name of the following : (any two) [+1=2

frefafie@ma IUPAC w9 &= & (g 7br)
fFrefEfresf@ IUPAC a1 @ ¢ (@ wf3)
(@) [Cofen),Cl,]

(b) K,[Fe(CN),]

(c) [Co(NH,),) [Cr(CN),]
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)ﬂ. Draw the facial and meridional isomers of [Co(NH;3)5(NO,),).  1+1=2
[CO(NH,),(NO,) ] @ Grlbram w7 caferer s Fecariomz S |
|Co(NH,)5(NO,),] 94 e QA cifFsTRas AT SrF Sl |

15. How will you synthesize the following from Phenol ? 1+1=2
Rrazia »@ sfEfemezs @ aee i@y

R (A FrRre s Freng awe s

(a) Benzene / @ fEm /| @fGa

(b) Salicylic acid / (=fFBREE abe | wifFHERE e

/lb./Explain why : (any one) 2

fesa =t == ¢ (faremzar @br)
(R R FCA ¢ (T 9F5)

/(gk The basicity of 3° amine is lower than that of 2° amine in aqueous
solution. EyEE

T B9 3° GfimR wRd el 2° @ w ) R
TR B 3° SR FES el 2° Snifar’ (ArE 9 |

(b) Although amino group is o- and p- directing in aromatic
electrophilic substitution reactions, aniline on nitration with
conc. HNO, and H,SO, glve% a substantial amount of
m- mtroamlme

afneal i’ e g 2fogrm BiEw o @ p-giTs wafbe e,

fow wfafdma o6 HNO, @I H,S0, @ 2@l AZTT%Te e e

m-125 affe Teofm 21 |

e 1 WpfaTal oo Wi diezirm e o- wat pzim weafie

272, foe wnfaf@EeEa & HNOssﬂ?I\ H, SO 9= 2411 AT T2 #Afme
m-AIRGrEE Cerd 2 |
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1\Z<~ Write only the chemical reactions of the following : [+ ]=

o

el AR @ amafas Ffaed & e
fArareeE o @k aEafEs AR @ ¢

{a) Hoffmann bromamide reaction

TH qeawiee fE

(b) Carbylamine reaction
RIS GIPCRSITEY
LIS IPCRSITRY
Or / M2 / T

How will you distinguish 2° and 3° amine by using same chemical
test ? ’ 2
AT I ST AR R 2° W 3° GNIRA A1 (138 |
GE ASTAAD T T L 2° 938 3° SYMIRER A1 (TS |

yWhat is the significance of Gabriel phthalimide synthesis ? Why this
m

19.

ethod is not useful to synthesis aniline ? ' 1+1=2

(oiREE (AEET AR mied @R e G @2 afere! e ergeseeR Al
Torge w=d fea e

RS TETIES FACaae Awied [@e Fi 7 @2 el Sl axaeser &

Toge 7d (I ? ‘

Answer the following questions :

©oTd eHITARE TS il ¢

Teva emafer Ter e

(a) Give an exémple of maximum boiling azeotrope mixture. 1
oo Tl B «feerGel faee «bra Sl fra
T wgoarE G Srifenelel ftem aF e Tnree wie |
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(b) A solution of Urea (NH,CONH,) boils at 100.18°C at the
~ atmospheric pressure. lfoand K, for water are 1.86 and 0.512

Kkgmol-! respectively, calculate the freezing point of the solution.
2

ZEfea (NH,CONH,,) ¥4 @514 qrgeieaTia biefe 100.18°C © Coferce &S |
W AR K, @i K, 3 T @@ 1.86 @i 0.512 Kkgmol™! W, TR
fi‘”@‘ﬂ‘ﬁ@l

ZBREE (NH,CONH,) aasf%‘ el AR b7 100.18°C (S BOrlCe
o 0 | 3 e K @K K}, -3 57 731 1.86 49 0.512 Kkgrol | 2,
BReBR R stermt |

20. (aﬁ/hat 1s the value of Van’t Héff factor (i) for a dilute solution of
the strong electrolyte barium hydroxide ? 1

gﬂﬁ@ﬁm @R 2BG TR Bl 77 TR AME (95 TF 94F (i) T

S@ﬁiﬁﬁmmﬂﬁwﬁmmﬁaﬂmmwﬂw@q@ (i) -
T T Fe ?

EyEE

(b) At 100°C the vapour pressure of a solution of 6.5g of a solute %
100g water is 732mm. If K;=0.52, calculate the boiling point of
the solution. 2

100°C SI#¥Iars 100 &AW #fte bl RS 6.5g Taes (7 ARFCE o519
732mm 1 TM K,=0.52 T, (S8 TAHIR SO 5i¢fell 51 |
100°C SPF@R 100 2N (e I BIEH 6.5g FNes 203 AR AroH 5ist
732mm & | I K,=0.52 @,W@Wwﬁmﬂwm|

Or / /231 / 2t

Show that total vapour pressure over the solution of two liquids
1 and 2 at a particular temperature varies linearly with the mole
fraction of a component. 2

MYedl (T 93 [T Taeeio 15! Oe 1 i 2 7 79 B umgﬁ;wmq
TR 51 TAIAR e SRR TS Fei(aIFeica 4 23|

orire (@ 6 A Treelw b e 1 @ag 2-9a3 @ffs R TR I
T B191 weifo GHfb TAITR (e SRR 05 SRSiafREeIE «{fFfes

= |
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/K For a cell reaction involving a two-electron change, the standard e.m.f.

22.

23 / CHEM

of the cell is found to be 0.295 V at 25°C. Calculate the equilibrium

constant of the reaction at 25°C. 3

TO1-R0FIEH AR PIee ©fs (o1 Rifal Gbre 25°C SIRIare (FE0R e.m. .
IIM 0.295 V ([ T | 25°C © R[fFA0R 75 &8 S siei1 1 |

716 TG AR 0w s S (@ia RzFa 25°C Slosay (@E’d e.m. .
LN 0.295 V AW IR | 25°C -(© RfFa1oa A 41033 T sieet I |

The half-life period of a first-order chemical réaction 1s 6.93 minutes.

Calculate the time required for the completion of 99% of the chemical

reaction. 3

DI 22N TR TP RferR s S 6.93 G | apimfie RiEabe 99%
75}l 2T SNSRI T A 37 |
G AT TR AP R S-S Rmaeret 6.93 s | g JiFaba 99%
o) TS TG 2SN S 510 T |

| Or / A1z / @2
The half-life period of a certain reaction A — Products is'1 hour,
when the initial concentration of the reactant ‘A’is 2.0 mol L-!. How

much time does it take to reduce the concentration from 0.50

mol L1 to 0.25 mol L-! if it is a zero-order reaction ? 3

o AR RfT A o RiFaers smiet 9 S aie 1 9%, @fon [Ritme= 2rfes
siivel 2.0 mol L1 2¥ 1Z27R 9109 0.50 mol L-19 211 0.25 mol L-! T3 i

NS YA 7] ez RIGACH! 7 T 2 2

i e Rt A - RfTFaere «mied Sd-Sikae & 1 9%, 13- [fTaes
ARTS SMvel 2.0 mol L1 T, &7 9i15%1 0.50 mol L-! (7F 0.25 mol L-! @

TS HACA e ZR M R = o =1 2

[9] Contd.



ions of A
23. For the reaction, 2A + B — products, when the concentration

: : from
and B both were doubled the rate of the reaction increased

0.3 mol L-! s-! to 2.4 mol L-! s-!. When the concentration of A alone
| &1 to 0.6 mol L7} s7h.

is doubled, the rate increased from 0.3 mol L~
3

What is the order of the reaction with respect to B ?
2A + B —» products RIIER AT @feal A Wi B FrAICE obo! 7849 28 cofea
RfFsR 29 0.3 mol L-! s 9 5[ 2.4 mol L-! 7! (& 3@ AR el (@<=
A 3 1591 s 91 77, RRFACHM 29 0.3 mol L1 s~ 3711 0.6 mol L7 s7! &7
3@ A B 3 ACE [Tt o feam 297 .

2A + B — products [f&iiba &y 797 A @R B wfoa2 sivg facd & oI
Rfifa 2 0.3 mol L1 5147 (303 2.4 mol L1 57! ~a 3 21 | I (<=
A~ o11bg faee <1 77, REFiBa 79 0.3 mol L1 s~1<a (3 0.6 mol L1 57!
a3 #AfF| B3 Ao [feaie o= v 2@

2)/ﬁow do you convert the following : (any two) 1Y2+1%2=3
- ' =
TS MAERR @ Afs =t 8 (R 7o1) E

fwre eriefs e fRéa w03 ¢ (@ 715)
Yy 1-bromopropane to 2—bromopropane
1 - of71 2 TAAN |
1 - @I (AT 2- @I
(i) Benzene to Diphenyl
e 71l wRfeiEe
o (I TR
l(iii) Aniline to Chlorobenzene
@fRferms 7 FL @G
SRR (T RIS

23 / CHEM [10]
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25. Explain why : (any two) . 1'%+1%=3
& vl ¢ (fagsren wor)
29 AN Al ¢ (CT-(F 7o)

_{i)— Haloarenes undergo electrophilic substitution reactions while

(iii)

26. (a)

—b)

haloalkanes undergo only nucleophillic substitution reaction.

(ze AR 2rers foetn afsgsm e wafee F@, wmgre @@ 9= @
R TTn afogiem e wwbe 5@ |

QAR Rl afegem i wicafbe w0, S Qe

ezl afosien R wHafte = |

During synthesis of Grignard reagent, it is necessary to maintain

anhydrous condition.
{2911E [TITs 2Te FERITS TY AR 79w |

Although haloalkanes are polar in nature, they are immiscible

in water.

(5 G [T G919 2e1S (IRGAR ST SIERd |

DA 4918 2Ee Eiafer el SuaT |

What will happen when vapours of 3° alcohol is passed over
heated copper at 573K ? | ‘ 1
573K Tarers TGY SIS GHEN 3° GFeZETR A BifeTS e 5 29 2
573K Tl TEa OINR Toid Ml 3° SHERIRIER Areobiam! IR0 B - ?

How will you synthesis Phenbl from Cumene ? Give only chemical

reaction. ' ‘ 2

frefieg o[ e (TS g8 aﬁaﬂfﬁvmaammﬁaﬂﬁmqﬁzm
Tfm (A (TE SISl AET I (A0S /TR ? (I APTAE AN (@00 |

23 /| CHEM [11] ' Contd.



% (a) ldentify A, B and C:
A, B, C < foare &4 ¢

A, B, C -(& %G Al ¢

Ha

' C.H,CcOC
M s Pd-BaSO,

\

i. dil. NaOH /",

/aa/ 2 HCHO . - B
- ii.H,0
. NH
° TTNH,
(1it) + —FC
' NO, 'NO,

Or/WI"é?f/WQIZT

(b) Write only the chemical reactions for the following :

FRRROER A @R SRR T s
fesreefrR o @ apas WW.@WT :
/(i/ Etard reaction
oG e
o1 i
(i) Gattermann-Koch reaction
ABIRC-<55 R |

23 / CHEM | 12]
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&La)- Match Table-1 with Table-11 — 2
Table-1 & Table-II 3 (3re farzm@al —

TI-] (F WE-[1-99 AN (F&18 —

Table-I | Table-II
(Conversion) (Number of Faraday required/
(Afa offzaen) ATATGHT (AT F/ AT
' RIS,
A | 1 mole of H,0 to O, I 3F

1 59 H,0 394 0, T

1 (@5 H,0 (2t 0, -(©
B | 1 mol of MnO; to Mn?* | 2F
1 94 MnO; ¥ %@ Mn?* &

1 (W& MnO; & (7% Mn2* (% |
C | 1.5 mol of Ca from molten CaCl, | Il | IF
1.5 74 CaCl, 3 *R! Ca (7 |
1.5 (919 CaCl, & (A5 Ca (& |
D | 1 mol of FeO to Fe,0, IV | SF
| % FeO & * Fe,0, A

| (3 FeO ~& (U5 Fe,0, -(S

(b) Calculate the standard cell potential (in V) of the cell in which
the following reaction takes place. 3

fa=fefe RfTarsR AR 296 ZEF T et T (V ©) 260 3 |

farsre fafeafba T emid Zeiige [erad T4 (V -(9) 510l el |
2+ ’

Fes” (1q)

" Given that (i ©irg/ el €

+ nPcE
+ Ag (aq) Fe (2q) + Ag(sl

E° =xV.E° ,. =yV, E° =zV

Ag'Ag Fed' /Fe

23 / CHEM [13] - Contd.



;9./

(@) What will happen when (any two) - 1+1=2

(b)

f& s, cafoal (Rieear wor) -
f& 9B, T4a (TN 7iY) -
/(1‘)/ Cyclohexanol is treated‘ with CrO,.
BI2E @I E CrO, 4 ice fafaal I |
AR CrO a7 7z [l w4 |

})/ Cyclohexanecarbaldehyde treated with Zinc amalgam and
dilute hydrochloric acid.

TR T TR R e aisol i o 212G T o CTre
fafeml <ite |

Wm%awmm\mimﬁ%w
ez e = |

(i) Acetic acid treated with Chlorine in the presence of red
Phosphorus and followed by hydrolysis.

BT abos g Rem e ae wraans SHlFfos Rt <[ er S

I |
QWWWWWW%WWW
G A SAYGH A |

An organic compound C.H,,0 cannot be reduqed by Tollens’
reagent,but reacts with Brady’s reagent to give orange precipitate.
On vigorous oxidation give ethanoic acid and propanoic acid.

The compound also gives 1odoform test. ldentlfy the compound
and write the chemical reactions involved. - 3

C.H, 0 Seifa 7iras fafxie b Taardiel 5'teme i aii fsriae 9o
@i, e @fer e e [ s w5 ag3 wusrsel Sesg @ |
O T ffem were @i A 2T e wi asinfie o Seom
= | (5o e [RiFae @@ | @WWWWW
fevait |

CoH | ,O S ALFOA(B A0 (51 (TN (Bl evrarara i et
o1 T A1, o anfen R 1z [iewa w0 39 e wHsrse) Seom
A 1S3 Tl fifaraia 260 (TSI (27 TS ST G2 cotiofmfze it
Teom =@ | (9ifS wirarere ffeae @ | @i e w99 Ffrme s
(@A |

23 / CHEM ’[14]
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30. (a) How do you explain the amphoteric behavior of amino acids ?
2

afi’ aftea Teaad wpae (&AL i) wf@?
SIS et Tendl wibac Sl I T 2
Or / 2at / @24t
)V‘ﬁy polysaccharides are called non-reducing sugars ? 2
ARTRPIRIRGRIE e om-=dal @ 2
AfEeRET S @ w7 2

‘(Q/What is peptide bond ? Give one example of essential amino
~acid. 1+1=2

cw%wﬁ%mﬁwﬁm{aﬁa’aﬁw@mﬁqﬁml
(751G T Sl 7 G {6 SR Sifial Snifred Twizgd v |

Or / 731 / @Y
ate the difference between Nucleosides and Nucleotides ?
1+1=2
FeiratiRe wie Fefmerazes sem e |
RElPebiRe e HEpeazres St A1y (e |
(¢) How do you explain the absence of aldehyde group in the
pentaacetate of D-glucose ? 1

D-g&'TR (ADI4BITS GFTRT (oI5 SeifEfe @t A T2
D-3(FE-93 (AFOrNIAGs SRR (e S-S FTer 1= 4 2
Or / 71331 / &<t

Write the name of two monosaccharides obtained by hydrolysis
_—of lactose sugar. : 1

(3G TR TOICs TeAR (Rl T IRFARE (NG o= A = |
SCBEA TARCER TOICE AT 28 (MAPHIEAIRG (=T} vfoa A @ |

X

23 / CHEM [15]
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