Total number of pages —16

CODE : 35T CHEM

2025

| CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

(EN/AS/BN)

The figures in the margin indicate full marks

for the questions.

General Instructions :

(i)
(1)
(iii)
(iv)
(v)
(vi)

(vii)

All questions are compulsory.

Marks for each question are indicated against it.
Answers should be specific and to the point.

Questioh numbers 1 to 8 consist of eight very short
answer-type questions and carry 1 mark each......................

Question numbers 9 to 18 are short answer-type questmns
and carty 2 Maris QI il vt s st

Question numbers 19 to 27 are also short answer-type
quistions and corty 8 MUrES @ACR. .. i ssisbapinessisbisessit

Question numbers 28 to 30 are long answer-type questions

“and carry 'S marks: €aeh.. s LENERT TR
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1x8=38
%10 =20
3x9 =27
5x3 =15
Total = 70
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1. For an ideal solution at constant T and P, the correct options is/ | 4.  Which one of the following will show coordination isomerism ? 1

are — 1 1 : v i o

2, A ¥ G (FIFCOICA A=< AICANGTTS] (w<iE 2
&< T O P S, @bl S+ @ad @ AT [eeies! /R 7o —
£55 T G} P (O G0 S+ @03 &) HoT > it / g = — R (D '_f'i SRR

(@ A,,G=0 (@) [Co(NH,),CL]CL.H,O

(b) ALS=0 (b) [Pt(NH;),CL,|Br,
c) A V=0 ' (c) [Co(NHj)g] [Cr(CN)G]
(d A, H=0 ; ‘ (d) [CO(NHS)SNOQ]CI'_)

: i 5. Identify the gas that readily decolourise acidified KMnO, solution. 1
2. On electrolysis of dilute sulphuric acid using platinum electrode . Sk

the product obtained at the anode will be — 1 ' | 9f6TTE KMnO , TG FROG TR FE S (125 ool 7541 |
A5 TETET AT T oY RERFSRS dfbTR @i Rrsrem S GTS |

e oy STeEE KMnO,, TR 9208 T2 F0S A i1 e T |
eolq H[Tdleo =T

ST T IR T o7 AR SO @WWM@WW (@) CO,
Teom fiwaEs Awid— : () NO,

(@) O, gas : ' (c) S0,

S gas

(b) HyS g @ P,0.

(c) SO, gas rhel

(d) H, gas 6. Which of the following base is not present in DNA ? 1

3 What is. the order of the gas formation reaction at the surface of ) RS (@01 ] DNA Q7 2

tungsten due to adsorption ? 1
BT P (e TS (2RI (o1 1o e @ : | fezre @ =il fm.a-ce ars a2
R&CE "JT%T (iEreE e 289 ot ofoe RiTam @ e (@) adenine / QTE / ST

e e ) guanine / e / wafm

(b) 274 order / BSE T [ TSR @
(c) Pseudo 1St order / 2oC’ 923 & / SR P RCREICIA)

(d) Zero order /[ ¥« & / o] G5l

(c) thymine / QfEfae / ez

(d) uracil / 2CAIE/ Tl
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10.

a-D (+)-glucose and B-D(+)-glucose are — 1

a-D (+)-F e E B-D(+)-2F e [KETE —

oD (+)-2JCTET €K B-D(+)-ArEefi—

(a) conformers i W‘iﬁa / ﬁ‘ﬂ‘ﬂﬁa

(b) epimers / «ferig/ aferee

(c) anomers / G VA [GIRIE]

(d) enantiomers / TSR / TR

From amongst the following alcohols the one that would react fastest

with conc. HCI and anhydrous ZnCl,, is — 1
Sl ERTTHRE [F979 (IFCH! TR Siip HCl 916 SiE ZnCl, 3 t10e
wows Bl B —

iR ST (996 (R STACRIZEA(D 715 HCL IR STRZIRIRS (SH1H)
ZnCl, ~4 3¢ wows R FA0I2 :
(@) 2-Butanol / o-ResFa / 2-RCH=

(b) 2-Methylpropan-2-ol / 2-FREse o -2-9 / o-feliEsiei=-2-ol
(c) 5_Methylpropanol / o-fraEee e / Q—ﬁ[qniaﬁoma

(d) 1-Butanol / 1-FesEE / 1-RCEE

Which one is more reducing Cr2* or Fe?* and why ? 2
op2* o Fe2t 7 fooss (Rl (Al et e o 5 el (ryeni?

Cp2t ] Fe?t < foot (P i e e . (@ e (e ?

Give reason why HCl is not used to acidify Fe2* solution in volumetric
determination of Fe2* with KMnO, solution. 2

KMnO,, T<l Fe2* < SIrof® Aol Fe2* wa wiifsa S Al HCl 757
g 41 T2, FI (Y& |
KMnO,, T 3l Fe2* -4a oo s feinoftel Fe2* wael SIifHa 319 @y HCl @&
AR 1 2 Al Bl (RIS |
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1.

Aqueous solution of Ti** is colourless, but aqueous solution of Tid* is
violet' in colour. Explain. . 2

Tit = oot we <eeralel, e Tid* § oI Ba G, it 591 |
Ti%* 99 To T3l q92l, e Tid+~a9 Tend T3¢ @, i = |
Or / 7Z3 / &4t |

Why the enthalpies of atomization of the transition metals are high ?
TG GIOCARE 2 G2l e 5 =i = 2

S GroefER ARsigTEel GREEE TF @ @R e

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

T 5! @ioe L, [Ni(CN), |2 STRE [Ni(CO),], siod =nghs fon e ]z—izﬁ?:l
B G | IR <F 4l | :

e b Tz (Ge @), [Ni(CN), |2 &R [Ni(CO),], 1o SIS for g
DRI e G | I A |

Or / 7=t / &gt
[Co(NH,)¢]?" is an inner orbital complex ion whereas [Ni(NH;)¢]°" is
an outer orbital complex ion. Explain. 2

[Co(NH,) [+ <l w1 SifRthe &b Sz, SAaes [Ni(NH,) " <ot af2s SREsaT
Gi{oe SN | i <l |

[ColNH,)J?* &5 w1 Wi wfom o, Tmfics [Ni(NHg)ol* < i
fCHe ST SEH | i A |

Write the TUPAC name of the following : (any two) 1+1=2
frsfFRieEia IUPAC @i (il & (fResiea 7or)

frfRioef [UPAC 7 IRl 8 (-0 7P)

(@) [Co(en),Cl,]

(b) K4[F§(CN)6]

(¢) [Co(NH,)] [Cr(CN)gl
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14_ Draw the facial and meridional isomers of [Co(NH;)5(NO,),]. 1+1=2
[Co(NH,)5(NO,) 5] § CFIOTE I (RS 7 AT PR S |

(Co(NH,) 4(NO,) ;] <& CFHEIET 3R CHHCICH G I R STE 0 |

15. How will you synthesize the following from Phenol ? : 1+1=2
e 7iE FERRASTES (FE A8 T ¢
A (AT FRESEE FIelE 8 A7
(a) Benzene / @Wﬁ?ﬂ | e
(b) Salicylic acid / emiafee abe | FnlEizlrs ek

165 Explain why : (any one) 2
fom il 51 ¢ (Feeieal <o)
(& 1] AN 8 (A )

(a) The basicity of 3° amine is lower than that of 2° amine in aqueous
solution.

TE TEe 3° AR RSl 20 G EErE 9 |

ST BErel 3° S TSl 2° SR (0 T |

(b) 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, '

afraa af ool SEa e dfegieR ffeml o- O p-gie WA G,
frw e o5 HNO, O H,S0, 7 @Rl A1ztlzs s #ifed
rrt-ma'ﬁ’\ﬂﬁ!cc‘lﬂ TeAH 24 |

Ie 2 SRl 2ol i dfezien [al o- GR p-FA e
7, s AR 16 HNO, 63 H,SO <RIl MG 2% oA
m-AEgprenEe Terfd 2 |
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17. Write only the chemical reactions of the following : It 1=
r=Ekes A @9 IEEEE A 772
e S (e IS T e=e el ¢

(a) Hoffmann bromamide reaction
T grriee [

(b) Carbylamine reaction
FifctE [
‘ or / A%l / @2l
How will you distinguish 2° and 3° amine by using same chemical
test ? 2
GTRE5! TR R AR S 2° W 3° IS AT (TS |
B IPIRRS 2 TR < 2° SR 3° TG NG oS |

18. What is the significance of Gabriel phthalimidé synthesis ? Why this
method is not useful to synthesis aniline ? 1+1=2

o @R Ao saiea @ e 9 o0l AR SEeR A
Toge 723 2 |
SRR ARG Heraas) iafes (e v 67 AT TG GO T
TogE T (32 |
19. Answer the folléwing questions :
Sipa amialER Ted e 8
| (a) Give an éxample of maximum boiling azeotrope mixture. 1
Sy TR RHE «fererget foe O T izl
oo “goE [E Syiegel R o TR We |
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b) A solution of Urea (NH,CONH,) boils at 100:182C at the

atmospheric pressure. If Kfand K, for water are 1.86 and 0.512
Kkegmol-! respectively, calculate the freezing point of the solution.

e (NHQCONHQ)EQQWW@%BT%100.1800@@—\9‘%ﬁawu
3wt 2T K, O K, 3 T @0 1.86 o€ 0.512 Kkgmol! 2, TGR
B et 4 |

AR (NH,CONH,) 95 &3 IR Bt 100.18°C -(0 Gosiite
7 0 | I G K R K, - S 0 1.86 4R 0.512 Kkgmol! 27,

wReifod fi stel e |
(a) What is the value of Van’t Hoff factor (i) for a dilute solution of
 the strong electrolyte barium hydroxide ? 1
Sl e Ry (@R 2/2Y HIRTH bl #7Y T A (BB T SIP (1) I
ferer 2 :
S Fye Ry ERAN FLQHIRCH G 779 TR T SIS 20 Sl () -
G S TS 7 -

(b) At 100°C the vapour pressure of a solution of 6.5g otja solute in
100g water is 732mm. If K,=0.52, calculate the boiling point of
the solution. g
100°C isI@r® 100 &I #HI bl ¥R 6.5g TAg® (2 AMHE reibiay
732mm 2 | 3 K,=0.52 T, (90 TI06R TOFRE o/l 41 |
100°C Si#=I@ 100 &l & G0 T 6.5g Tag® A AIRCE o7 519
732mm =1 37 K,=0.52 T, OIZET G403 o0 sl |

Or / #IZdl / @12l ‘
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. 5
oAl a1 4 Al G200l 951 O 1 SIFE 2 T <R S+ 5 A4 b
i Bl T ST KR SIS ARSI i< 7 |

e (4 s e Tl b SR 1 GR 29 G TR To i
aiosTial Biel TR G PAIKCAR CIET AT TR TR RTeIE ~fRafes
A |
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21. For a cell reaction involving a two-electron change, the standard e.m.f.

22"

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

constant of the reaction at 25°C. 3

WOI-2(ETE 2IRSaa (A0S Sifve (17 el €6 25°C SI7Nars (FIRE e.m. 1.
I 0.295 V (oIa TF | 25°C © RIFAGR 75 &1 T 519 1 |

76 BT AR 10 Ties i (F1F [feaia 25°C SeN@ar (Rt e.m.f.
-7 S 0.295 V #1e T | 25°C -(S R0 A L[/ A 761 I |

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

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

~ reaction. : \ 3

aﬁﬁWmeﬁaﬁ‘@mawf@awa 6.93 G | s RiEEE 99%
Tl TR TS (2] TR Siefe] < | ‘

G5 2les N R Riear s GiaeE 6.93 [ [P Rigrmt 99%
mcf@mwmmmemm|

Or / 71231 / @14t

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 L1, How
much time does it take to reduce the concentration from 0.50

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

451 e Rem A - RiEErs i LG SiE 1 951, (@R R disfes
sipel 2.0 mol L1 28 1 2 9151 0.50 mol L~! <1 0.25 mol L1 w50+ i
T TG 23 e I oy @ e

s e B A - Riars Amicel sd-GiReiE =1 1 9B, T R
o153 9ilpel 2.0 mol L1 &, & 9li5®l 0.50 mol L (¥cF 0.25 mol L e
<% (R GG 2 T [ *a SR =
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3. 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 -1 s-1. When the concentration of A alone
:s doubled, the rate increased from 0.3 mel I 1s Ltol0i6 mal It s71.
What is the order of the reaction with respect tolB 7 3

oA + B — products RieaIGRAE @fsal A O B HTANE Sibel ged 23 (ofew
SFrath 29 0.3 mol L~! s71 9 5[ 2.4 mol L~ s~ T 3 7R | et e
A 7 siiprel et 71 28, RRFAIGR 29 0.3 mol L1 571 3211 0.6 mol L1 571
3% S| B 2 A RIGAIDR @ 5 292

2A + B — products fFaiha o 399 A &<k B W’fmﬁﬁ@q@w
Sfei5a 29 0.3 mol L1 s71-47 (20 2.4 mol L' s71 <4 3% 27 | 397 &=t
A~ l1pg el <1 2, Ffia 29 0.3 mol L) 711 (2% 0.6 miol L 71
- 3 A | B9 ACACF Riaiva &% T 212

24. How do you convert the following : (any two) 1Y%+1%=3

TS Tl R #ifRass 3l ¢ (Fele 7o)
TG e TSI AR T 3 (A )
(i)  1-bromopropane to 2-bromopropane
1 TN A€ 2-7 AU
1- @R (AT 2- @A
(ii) Benzene to Diphenyl
@GR 771 Tige
(iii) Aniline to Chl‘orobenzene
R a3 @
yififeR (2 GRS

23 / CHEM [10]

25. Explain why : (any two) 1Ve+1%=3

26.

e vl ¢ (fcriea 7o1)
e IR S ¢ (CT(FA 75D

(i) Haloarenes undergo electrophilic substitution reactions while

haloalkanes undergo only nucleophillic substitution reaction.

@R 3 e 2fezem [iTm wkebe FE, SNare @5 GE e
e R afogs [ wete wE |

eI R e afegieR R wikelbe e, S QicEeniEe=
et dfegiem e wabe FE |

(i) During synthesis of Grignard reagent, it is necessary to maintain
anhydrous condition. :

RIS Farae e TR0 IHY AR E vEFis |
R5TS Raes 2% 00 SHIY #IREeR e |

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

in water. ;
(T TR R GR1T T GIRGAR 2l S |
e EAs T 4R Ee Fem o e |
(a) What will happen when vapours of 3° alcohol is passed over
heated copper at 573K ? 1
573K Gaeere GE% TR €=M 3° G T A Eﬂ%ﬁ R T2
=7 BREer TeY SR ToR fiCt 3° SRR b T R
(b) How will you synthesis Phenol from Cumene ? Give only chemical
reaction. - )
e il e (S 2SS Al ? @ QAR T forall |
FrORM (U (T ST UES I (09 Al ? (R AR T (TR0 |
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27. (a) Identify A, B and C :
A BCS el < ¢

A, B, C ~(&*I& S 8

] H?_
: : 4
() CHCOY Tpygaso,
i. dil. NaOH /A
(i) 2HCHO ot
ii.H,0
NH_
g TTNH,
(lll} + : ———C
A 2 NO, O,
or / 731 / @24l

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

ﬁﬁ%ﬁwﬂjﬁ QA (TG S et foTdl 2
BTG sRE TR (@RETE S ST (eTCRA 8
(i) Etard reaction

q5rS e

qoTS e

(i) Gattermann-Koch reaction
AGRC-F b GIER
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1+1+1=8

1%+1Y%=3

28. (a) Match Table-I with Table-II — | ' e

Table-1 & Table-II § ice RCETRT —
WS- (F TS -11-98 L (Teqre —

Table-I ‘ Table-II
(Conversion) ' (Number of Faraday required/
(oG =ree) - AT (RAITER D/ S
) (IS 7R4M)
A | 1 mole of H,O to O, I 3F
1 95 H,0 358 O,
1 G Hy0 (A& O, (9
B | 1 mol of MnOj to Mn** N0
1 7% MnO; 979 Mn?* &
1 (1 MnO; < (U0 Mn?* -(9
C | 1.5 mol of Ca from molten CaCl, | Il | 1F
1.5 7% CaCl, 7 Ca (A

1.5 (1 CaCl, <4 (3% Ca (9 .
D | 1 mol of FeO to Fe,05 - ' IV | 5F
| 1% FeO %l Fe,05 7

[BEE

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

ﬁﬁﬁfﬁ@ﬁﬁa@ma@ﬁmm’@ﬁwww@mmwl

e i S elie] BT [eEd W (V ~(9) St Sl |
Fe2* g * AL (aq = FE7 ag T A80s) '

Given that (3 SCz/ (MeT WY
o = o = S Ee =7V
= Ag+/!\g % 'V; E Fe2* [Fe yV’ E Fe3+/Fe 2
23 / CHEM [13] " Contd.
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(b)

What will happen when (any two) - : | 1+1=2
& 05, b (R 7o) — |
& 90, T4 (T~ 75) —
(i) Cyclohexanol is treated with CrO,.
SIS R EE CrO, 3 (30 e it |
ARSI CrO ;-4 ez [izra =i |

(i) Cyclohexanecarbaldehyde treated with Zinc amal
dilute hydrochloric acid. St Zing|

DIREF (RS PIRTICRIRG (5T CAIFo11S O 579 212G & /i ibeq 10w

R <=1t |
AT FIEA T2 (&4 SsEsis ﬂﬁiﬁﬂﬁiﬂ,&“f@“ IEERI [P
ACT [ 900 |

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

GfbioF Aibws F Re (Fre 36! Toa=ie Tril%ios Rl & Sog sems

FE[CeT |
G s SitTers @R 7 fAe TR Geitefore [ afkm
T 1l Ao I |

An organic compound C;H,,0 cannot be reduced by Tollens’
reagent,but reacts with Brady’s reagent to give orange pi;ecipitate
On vigorous oxidation give ethanoic acid and propanoic acid.
The compound also gives iodoform test. Identify the compound
and write the chemical reactions involved. s 8

CSH, ,O s A (8 b1 (Sl b e [epiaasa i) eaed w5
@RI, T @fs emes e [iew =i a6 961 swuerms) Seom a7 |
S T e 7eTe (G 2 2R GfES U iR iy Sesty
2 | (IO AT [IAIS ORI | (Toich1 ot vl e Ffraicassy
GEIN |
CH, ,0 Wieife A<crofaf(B i (6 (eIt (Ot Fsiarans i R
T5icai @ A, e s ReEras e [l 0 91 906 wasmsl Seom
A 11 Gzl fafemain 20t (ol (A0 SRR SIPTS 98 (iviafis oy
Teoim 77 | (@Il SRS [igFEie (| (@ *Ae R @a Rimiat
Al | ' '

23 / CHEM | [14]

How do you explain. the amphoteric behavior of amino acids ?

- 30, (@)
' 2
G «fbes Semad Sbac G W T2
. S enifies Tendd wpad SISiE I TR 2.
Or / 7zl / @3l
Why polysaccharides are called non-reducing sugars ? 2
AR RIS R SRl Gl 22
(b) What is peptide bond ? Give one example of essenﬁal amino
acid. : 1-+1=2
(oI753G A 5 2 B el @ afws S Rl :
(A°5i2T 7 1 7 9T AR Sl ST TR e |
Or / 7231 / &=
State the difference between Nucleosides and Nucleotides ?
- 1+1=2
RSB o (e ged T A il |
FCRrebizs Wik FERremiares s AL el |
(¢ How do you explain the absence of aldehyde group in the
pentaacetate of D-glucose ? 1
D-g'ER (ABIABUE0S GFTERIRE (2153 TS (RIS W T2
D-Wﬂﬁ (FORTIRIET STFTEREs (LR SHATES SIS ] TE 2
Or / 7231 / @124l ‘
Write the name of two monosaccharides obtained by hydrolysis
of lactose sugar. 1
FEEE TR WOl Seri (2 T RSIRE (116 O A
STCETER SRR ol Bevi 268 (RITEPTIEHIRE (T gioa st (sl |
X
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