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CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

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

General Instructions :

(i) All questions are compulsory.

(i) Marks for each question are indicated against it.
(i) 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
B QMY B MBIKE BODIN. ociiiveooismossratiprossass o A L 2x10 = 20

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

(vii)) Question numbers 28 to 30 are long answer-type questions
SRl Sarry B MBIKR BOL...........coossvnansnsavsasi ve Bx3 =18
Total = 70
'U)l' A . Contd.
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For an ideal solution at constant T and P, the correct options is{
are —

&S T 9% P s, o i @9 QiR A [l / ez 2e —
T T @R P (@ g3 v ui3a & wide [ea /Remsemg 2 —
(q.) AmixG:O

-

(b) "A,;S=0
(C) AmixV =0
(@) A, H=0

2. On electrolysis of dilute sulphuric acid using platinum electrode
the product obtained at the anode will be — 1

Ao BEET R IR Y Yo by [@ypfes Retmer e ¢'ve
Teoln RfGarers smief 23—

2B SRS IR Y FAARFORS SIFTe WW@WW
oo RiTarere smid—

(a) O, gas

(b) H,S gas

/(9)/ SO, gas

(d) H, gas

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

mm%—o‘nﬂ%w—mcwmﬁﬁmwﬁw
BIKCBER 708 CIRITR e geal g a1on R @ §
(a) 1Storder / YT EFN / AT &

(b) 274 order / TSR @ / ORI @

(c) Pseudo 15t order / TR &2 @ / @423 @y Hige!

}U/Zero order / ¥« &= [ %) &
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Which one of the following will show coordination isomerism ?

O (FIANCHICA IR AACAITS! (LR 2

(a) [Co(NH,),Cl,JCLH,0

(/b/ [Pt(NH,),CL,]Br,

(c) [Co(NHjy)g] [Cr(CN)g]
(d) [Co(NH,4)5NO,|Cl,

Identify the gas that readily decolourise acidified KMnO, solution. 1

@foegE KMnO, TS HR(E 79219 1< %71 (7201 e 1 |

WIFEYE KMnO,, T4 72(E I FaCe ARl i *Hie S |

Ja. €0,

(b) NO,
(c) SO,
(d) P,0

Which of the following base is not present in DNA ?
RIS (FIRCH! T DNA © FIIS?

fesre @ =R f$.an.9-co At 2

(@) adenine / GTTRA / SHTSA

(b) guanine / &3l " / wERg

(c) thymine / 9=FE / A3

(d) uracil / 3T/ TEATE

23 / CHEM (3]

Contd.



L

@-D (t)-glucose and p-D(+)-glucose are — 1
Q-D (+)-8G i (-D(+)-as; [edis —

a-D (+)-GCIE GR B-D(+)-grierafei—

(@) conformers / s / W‘ﬁﬁ

(b) epimers / @@/ s

{(p)’ anomers / G4 / SHEANIE

(d) enantiomers / 2NHESNE / 2R

From amongst the following alcohols the one that would react fastest,
with conc. HCl and anhydrous ZnCl,, is — 1

FefiRe wrresrTEe fSewe @l TR 9ll HC oIl Y ZnCl, T CTCS
ooy [l Ra —

=l ST o (@R ST Sb HCl 9= SiNgiRgies (SHIH)
ZnCl, ~3 A% oy [ =@ ?

(@) 2-Butanol / 2-RUbea / 2-REe

(b) 2-Methylpropan-2-ol / 2-fi=iz#eltsl-2-5@1 / 2-faliEesiN-2-0l
(c) 2-Methylpropanol / 2-feizsa’#iqa / 2-[HiZesfee]

(d) 1-Butanol / 1-[%oa / 1-KToia

Which one is more reducing Cr2 *or F€2+ and why ? 2

Cr2* 9w Fe2t g fooao W@ﬁﬁﬁ@ﬁmwﬁmaﬂw M8l 2
Cr2* @} Fe2* -3 fowrm mﬁ@ﬁnﬁwﬁﬁ@waaa (5 DR (TS ?

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

KMnO, 335l Fe2* 7 Glaef fawis Fe2t wa OfFs 3R A HCl /B
AT B4 7L, FA (FYE! |

KMnO,, B9 914l Fe2* g7 SiRref e Feeite Fe2* B39 S5 a1 &my HCl @
A T, TR (1S |
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11. Aqueous solution of Ti" is colourless, but aqueous solution of Ti** is
* violet in colour. Explain. 2

Tid q G 1 §a 999291, [ Tid* 4 Gelly Ga (@G, i<yl 94 |
Tit+ <98 Gy Had q93N, g Tis*-a Gefla wae @ell, 12l w0 |
or / 7zat / @At

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

FEERIG HISCART ATGFIe G+ Wi fFa wifa 202
RGP (TSR AT GREisfa M @1 @ 27 2

12. The two complexes of nickel, [Ni(CN) 4]2' and [Ni(CO),4], have different
structures but possess same magnetic be}lavmr "Explain. 2

etk e g e S A e}

fireTs WOt &foeT G, [N (CN) ),]2~ S [Ni(CO),], om wIgfs for g paam
S5 GG | 17 T4 |
et afo e (e @9), [Ni(CN), ]2~ «=% [Ni(CO),,], 51 il fem e
DESIT SbFe G | IR A |

Or / 79! / @24t

[Co(NH,)¢]3* is an inner orbital complex ion whereas [Ni(NH;) ]3> is
/a’n outer orbital complex ion. Explain.

[ColNH)g]** o1 ST ST S i, RIS [Ni (NH )+ 1 e St
e S | I 3 | |

[Co(NH,)¢3* 9= o2 wifithet i Wi, Sfic [Ni(NH,)o]3* @i afzs
S5 Tiva S | I |

13. Write the IUPAC name of the following : (any two) 1+1=2 M‘w
P A ffafreta [UPAC @ o ¢ (Ricpiea 751) AL (Qm
RefafReefam IUPAC am Gl & (- i) Q/W Vn
Ta) [Colen),Cl,] \s i
(b) K,[Fe(CN)y] - @Jﬂ
(c) - [Co(NHz)g] [Cr(CN)g]
23 / CHEM [5] Contd. .
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14. _Draw the facial and meridional isomers of [Co(NH,)4(NO,)5]. 1+1=2
[Co(NH ) 4(NO,)4] 3 (PIDTHeT S (iRORI e oz i |
[Co(NH,),(NO,),] <& (FFRIE «a (RGICHGEeT Al e Tl |

‘Qoﬂr % :
Q0 /15/ How will you synthesize the following from Phenol ? 141=2

e ol MEfEiRenRe (T ewe SR
TR (A RrEeal@ee FeiE o |=E?

ﬂD‘(\ LM) Benzene / @ e / (RS
6 (b) Salicylic acid / EFHRER s / TFEHERFT wifw

16. Explain why : (any one) \ (b unl 2
&7 e =1 ¢ (e aby) /(’
V) (= RN S ¢ (AT GF05) - 4 \
P)/ The basicity of 3° amine is lower than that of 2° amine in aqueous
7N\ . solution. :
- {{ : G w1 3° AN FRS ] 2° G e 9 |

v TS T 3° ST TSl 2° SRR (20 |

Although amino group is o- and p- directing in aromatic
electrophilic substitution reactions, aniline on nitration with
conc. HNO,; and H,SO, gives a substantial amount of
m-nitroaniline.

Aedl G aet BEiglele afegiem Rl o- oI p—?&iﬂé F2q6® BF,
foe affeme M HNO, &% H,S0, I 2l Agciere W@ AR
m-7125 Ao Sesim 21 |

e 1 S @tﬁ?ﬁﬁi@%ﬁaﬁ afegiel RfEFa o- @2 p-TE Fikafbw
<@, o WIRFEER M6 HNO; 9 H,SO,~a il ARG @ ifsme
m-IRG iR Tesf 2 |
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17. Write only the chemical reactions of the following : 1+1=2 .

RefiRies A &= IR T o) ¢
Areresi™ o (&< I e @l e

%Hoffmann bromamide reaction
TECN IR [
T QIR [

(b) _Carbylamine reaction
e e
Or / A&l / w44l

How will you distinguish 2° and 3° amine by using same chemical
test ? 2
D] PN ST IJRRE TR 2° BT 3° 3T o1y (red |
TR APTIANS ATV I A 2° R 3° SRR 21 (7S |

@ What is the significance of Gabriel phthalimide synthesis ? Why this
method is not useful to synthesis aniline ? 1+1=2

GiEEE (AFT™ET FEd Jwfes @Fe e uﬂ??fﬁaﬁ%ﬂmﬁw

© Seige T e
ﬂﬁmwﬁ@ﬁ\mqwﬁma?rw?%%ﬁwﬁﬁﬂmww
TG T (T ?

19. Answer the following questions :
CETe ePITAIRE Oed i ¢
evd el Ted i 3

/fcﬂ ' @Give an example of maximum boiling azeotrope mixture.

Twved Cwdlcs [T aferer§el e o Swrgae i |
oo “FoE [E syiferegel e 9o Twizae we | Wo,}
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(b) ~A solution of Urea (NH,CONH,) boils at 100.18°C at the
< atmospheric pressure. If Krand K for water are 1.86 and 0.512
Kkgmol! respectively, ealculate the freezing point of the solution.

2

TERAE (NH,CONH,,) & B AR 5177@ 100.18°C © Tfei(a 4071 -
T AR K, i K, @ W @0 1.86 96 0.512 Kkgmol-! 23, Ga0H
T@Taﬁwwn

TTRAA (NH,CONH,) @Fb &9 IREH b1eel 100.18°C -(T Teelte
uF 3 | 3 SEr K &R K, - SR TG 1.86 @38 0.512 Kkgmol ! =,
TR TR 1o Al |

20. What is the value of Van'’t Hoff factor (i) for a dilute solution of
the strong electrolyte barium hydroxide ? 1

g Rme R @ﬁﬂméﬁgwuﬂmwmﬂw (% TF @O (i) T 9
e 2

S Rge s @ﬁmﬁlﬂm&wxﬂﬁﬂﬁmmﬁ &l IS T ST (i) -
G T S ? .

At 100°C the vapour pressure of a solution of 6.5g of a solute in

100g water is 732mm. If K;=0.52, calculate the boiling point of
the solution. 2

100°C Si#f@rs 100 mﬂvﬁ—mmm6 Sgﬁ—tiqrﬁ%mwlvr
732mm 2 | IW K,=0.52 2, ((T TA(H TOe1I< 5ioi] 5 |

100°C Si7=i@ 100 2 St G0 AEHR 6.5g B Iow 23 AR o9 biol
732mm T 1 IW K, =0.52 T, O Telbe "o slelell e |

or / 7Zt /@

how 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
Oy Al (1 < e Gaere 761 9 1 Wi 2 3 7 GBIA G2 0 AP Biey
TACHIE <51 Toflenia 316 SHIHR TS FaeARPela #ifiad 21 |

Wle @ &l e Tees it oae 1 @A 2-9a G=ib TAEE BUE (s

AP b7 Baciha a5 TAITHd GliF S9lieia 7o Taearaeld AFafe
= | |
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@ For a cell reaction involving a two-electron change, the standard e.m.f.
of the cell is found to be 0.295 V at 25°C. Calculate the equilibrium

constant of the reaction at 25°C. iy 3

H-3(eTEA ~fRaea (o1ce Give (@ Rifdal «bia, 25°C OFHIars (@EGE e.m. f.
T 0.295 V 9l 919 | 25°C © RITAIEIR 7y &4 T 96 T4 |

it BETRE ARISER A Tivs (b (1 [fem 25°C siemay @@ e.m.f.
99 T 0:295 V #i8T 7 | 25°C - Riwnifoa 71 g=rea s s St |

. The half-life period of a first-order chemical reaction is 6.93 minutes.
Calculate the time required for the completion of 99% of the chemical

reaction. g

B! 212w W IRET Rizra oS 6.93 RS | IR RizisE 99%
F9)ef ZACeT TG (211 T Sief 1 |

G0 22N T ARG [igum wd-G e 6.93 R |amaRs Riemnta 99%
=)ol 20 2ACAGH Zew) 7w sieH| |

Or / 7z / @124

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 L-! to 0.25 mol L1 if it is a zero-order reaction ? 3
O e R A o RiTaers «mids o -Gem e 1 9%, @font Rifeaes anfes
siie@l 2.0 mol L1 27 1339 Tl 0.50 mol L1 9 %@l 0.25 mol L~ i’?ﬁﬂﬁiﬂﬁ
TR AEH 29 vz JKieans! ) Gl 2 2

gfs ffve R A > Rivarers smds o Siae 2 1 9961, 33 [

2/af@s Slivel 2.0 mol L1 28, &7 5zl 0.50 mol L1 (A& 0.25 mol L S
e A ACAEH 73 A [ *y @weswa 2 2
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@ For the reaction, 2A + B — products, when the concentrations of A
and B both were doubled the rate of the reaction increased from
0.3 mol L! s7! to 2.4 mol ! s71. When the concentration of A alone
is doubled, the rate increased from 0.3 mol L1 s71 to 0.6 mol L™} s71.

What is the or du of the reaction with respect to B ? 3

© 2A + B —» products @i aa @feu A wie B W{F{ﬁ‘ﬂb_iﬁ@ci’{‘d cofem
faf&ichis @2 0.3 mol L~! s~ 32/ 2.4 mol L1 s-! (71 3@ #ia | cafeat (&<
A 7 Sipel ved 31 2%, RIGFAER 79 0.3 mol L1 s~ @1 0.6 mol L1 s~ (1
3 AR | B 1A [Emoe @ femm 29
2A + B - products Rf&aifoa & 749 A @k B gfta2 9oy fawe =7 oA
ffeafoa 29 0.3 mol L1 s71-67 (ACF 2.4 mol L1 s~! -4 i@ =7 | 947 &<
A~G7 0y e 721 77, [fEaia 29 0.3 mol L1 s71<49 (ACF 0.6 mol L1 571
-4 3G 7@ | B-a7 Aol Rieaibs @ v 21 e

%How do you convert the following : {dny two) 1%+1%=3
TS WAIER (@S HAfaeq sl ¢ (R 7o)) |
e awefe Sreir sfiads w20 3 (@@ 5o)

(1)  1-bromopropane to 2-bromopropane

1 -2 o1 2- T
. 1-EGNEPNIES (A0S 2- QI

}Benzene to Diphenyl
(@fEea #f71 TiRRree
@G (AT BRI
é@l\niline to Chlorobenzene
«fifewa #a &4 EEH
Ricicoiciclercliagin
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/25./Explain why : (any two) 1%+1%=3
Fl=el vt ¢ (e gor)

e W R 3 (T G)

Maloarenes undergo electrophilic substitution reactions while
haloalkanes undergo only nucleophillic substitution reaction.

(TR e TR Afegon R wiciioe o0, SIFRts (2o @H i
eisn e afsgem Rieml it w1

WECE l?@li«l’[gi@ﬁi\ail‘?ﬁ [ai@ﬂ Iﬁiﬂﬁs_\gm, \‘;Hjﬁcq; ENGINGIES
ﬁ‘-@mﬁm ﬁi\t)’.ﬁi‘?{?{ i%i-_tpm ‘ﬁ"{ﬂﬁ'}@ TG |

(i) During synthesis of Grignard reagent, it is necessary to rnamtam

anhydrous condition.
Q911E TIss 2T FEITS TNy AREER W& R |
D916 PIET 2Ee e TAIY AR H IR |

(iii) Although haloalkanes are polar in nature, they are immiscible

<~ in water.

(T G e 4910 TEE GERIR ARTe Swaq i |

PG &< e Fel T SwdE |

26. (a) What will happen when vapours of 3° alcohol is passed over
heated copper at 573K ? ; ' 1
573K RO TEL TARE GoARH 3° AWWWBT%‘W%?Z?? |
573K Taeer Ted ONE BoR M 3° SURRIZER Ie7bler] F0 S TR 2

' How will you synthesis Phenol from Cumene ? Give only chemical

reaction. b 1

e i R (e erge iRa Sl 7 (e AT el |
RO (AR (T SO 2 1 (A0 AL 2 (4 AP FT el (e |

23 / CHEM . [11] Ce Contd.
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27. (a) Identify A, B and C : i 1+1+1=3
A, B, C 3 ol 74 ¢

A, B, C -(& *9l& ¥l ¢

H;
] Cl -
) GHCOM oy Baso,
i. dil. NaOH /A
(i) 2HCHO - B
ii.H,0
: NH I
o TNH,
(iit) + -
_ 7
NO, 0,
Or / 72 / &2l

(b) Write only the chemical reactions for the following :
1%+1%=3

Faliiienre A @i apmEie Tiieee e e
FeRreeln g @ema aeRRES TTeRE GT 2

}/Etard reaction : N
<Oré fRferat @—m3+ Ceoy o, —Les e
«orS ffema Ove,

(i) Gattermann-Koch reaction

/ NORCT-F5 e @ ,_Q_Q"L‘i-kﬂ% @M‘Q

.. AETTA- 16 Fifz e (ud
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, ‘
(@) Match Table-I with Table-I11 — 2

Table-1 & Table-II g (3@ fSrERl —
WE-1 (T TS -11-99 AN e —

Table-I Table-II
(Conversion) (Number of Faraday required/
(Pl /i) AT (I TR S
' (TS 74
A | 1 mole of H,0 to O, I | 3F |
1 76 H,0 9771 0, &
1 (15 H,0 (0% O, (©
B | 1 mol of MnO; to Mn?* 1| 2F

1 75 MnO; 3 7/ Mn?* (7

1 (Id MnO, & (ACF Mn?* -(8
C | 1.5 mol of Ca from molten CaCl, | III | 1F
1.5 ¥4 CaCl, 3 #4l Ca @

1.5 (I CaCl, 9 (¥(F Ca (€
D | 1 mol of FeO to Fe,0, - IV | SF
1 75 FeO @ *4l Fe, 0,

1 (3 FeO & (3 Fe0, (9

Calculate the standard cell potential (in V) of the cell in which
the following reaction takes place. 3
fffe RiZI0R @ 2 TEE© [ear N (Vo) s 34 |
fcare ffeta oo esid Zergie e T (V -(9) 9191 Sl |

2+
Fe (aq)

Given that (2l ©il(g/ (7 eal ©ICE)

3+
+ Ag" (aq = F€77 (ag + AB)

o . =xV.E° 5, =YyV.E° 5., =2V
EAg‘/Ag kY; El*cz"/l*v Yy ’Eres*/_P‘c
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29. (a) What will happen when (any two) - 141=2

e s, cfoan (et wor) -

s 9B, TN (- 7o) -

() Cyclohexanol is treated with CrO,.
BIRS RIS CrO, 3 (ice R sae |
SRS CrO,~a ezt [l w1 |

(ii) /Cyclohexanecarbaldehyde treated with Zinc amalgam and
" dilute hydrochloric acid.
BI2E (A T iRes Res Quisois ok o1 212G 3 e 4fbes e
Rl <=t |

AR P 20 s Sy GRR 77 QIR SIS

1 e e |
) Acetic acid treated with Chlorine in the presence of red
Phosphorus and followed by hydrolysis.

55T Wibws F 0T (ire 6 Thraes o Ricr wfR ooym worgss
N |

T 19 2G5 I | -

An organic compound CSHIQO cannot be_ reduced by Tollens’
reagent,but reacts with Brady’s reagent to give wite.
On vigorous oxidation give ethanoic acid and propanoic acid.
The compound also gives iodoform test. Identify the compound
and write the chemical réactions involved. 3

CgH | ,0 SR e RifHE @bt terraiers 5 eie ([P el Riewiset <01
@i, e @t R e R sl Fwe 363 0Tt Teom = |
i Tiel [RfTme w7 (J90R 27 2T afes oI 2Rl  fgs Sesiy
2 | (ICHIE SIS F [irare (3@ | (@sics! o a1 s Rfgiceest
fevay |

C5H,, ,O TIfRRs RO R b (e (9N (BICETCR PRI il et
oAl T A, e FifSa Jemead A R a5 96 F06 STt Teolg
R 161 Tiael Rz w0 (il (T IR Sniffe @2k (@ieiRiERs sifie
Testa 7 | (916 wicaieres Ridaie =i | @l e e @k RiFnef
CeTCRl |
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30. (a) How do you explain the amphoteric behavior of amino acids ?
AR @fows SeRgd| Bibael (S AT el ¢ \l;:P

SO SnifiTes Tens wivael Frei i w0 ? W
\\

Or / wiZal / &adl

Why polysaccharides are called non-reducing sugars ? 2
AFPIRIZCERT 50 o> (@i 202
ABPTFRIRES T (@ Tl To 2 2

//

(b) What is peptide bond ? Give one example of essential amino
acid. 1+1=2

(#/°013C IFH F 2 GOt weifRge i’ afees Srigad 3l |
(A°512T T 1 2 G0 SR Sifiet shifices Sz e |
Or / 72 / w24t

State the difference between Nucleosides and Nucleotides ?
1+1=2

7
/ﬁ@&@ﬁ%w%@mzﬁwmwﬂv%mt
Rofrebize «re Fefperizrea T 214w @1l |

() How do you explain the absence of aldehyde group in the
pentaacetate of D-glucose ? 1

D-3F% (ADIBIOTS LEeRRE (AT welfEfe (RS IR Al 2
D-2JEIS-aA (DI SHeRRT (4T e FIeIa i =i 2

Or / 7z / &l
Wrife the name of two monosaccharides obtained by hydrolysis
 of lactose sugar. _— 1

TR GEfEEad SO oo (2dl TSNS (906 o AN fera
BN TERae ToI Gesi 26T GIEAPTITEaizs (4T gioa s (e |

X
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