Total number of pages —16

CODE : 35T CHEM

(EN/AS/BN)

2025

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.

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

(itv) Question numbers 1 to 8 consist of eight very short
answer-type questions and carry 1 mark each......................

(v) Question numbers 9 to 18 are short answer-type questions
and carry 2 marks €AcCH..........c.cceveviiiiiiiiiiiiiiiiiieiee

(vi) Question numbers 19 to 27 are also short answer-type
questions and carry 3 marks €ach.........c.ccccccveveiivieinnannnn..

(vit) Question numbers 28 to 30 are long answer-type questions
and carry § marks €each.........ccccccccevevvvieunnaennn..
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1. For an ideal solution at constant T and P, the correct options is/
are — 1

&% T 9% P S, @bl S+l w9 A AdS Resioot/ Respmg 26 —
47F T @R P (O 430 ol ud oy Ao Reaifs / Rmamrgg =1 —

(@ A,;;G=0
(b) A, S=0
() A, V=0
(d) A, H=0

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

AN ZAFT I TR 7Y WAFeRT afves @pfes [Rumer e «vve
Teoy RiTaere smidf T9—

AN FETFC IR R 7Y ARSI SHPICTa (@i Reseer FE Sheics
e Rfgrere smig—

(@) 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

BI(E oP® (<R T (FRI (o1 ion KRG @ 2
BREBER 700 (IR T 2631 5 a1 [fgaa o e
(@) 1storder / AN GV / YN G

(b) 27d order / O @ / B @

(c) Pseudo 15t order / R0 29T @ / &2 & PIce!
(d) Zero order / ¥ @S [ ¥l &
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4. Which one of the following will show coordination isomerism ? 1
oI (PICHIC S FARITT] (LRI 2
5 S TR STl G ?
(a) [Co(NHj4),ClL,]CL.H,O
(b) [Pt(NHj,),Cl,|Br,
(c) [Co(NHj)g] [Cr(CN)g]
(d) [Co(NHj3)sNO,]CI,
5. Identify the gas that readily decolourise acidified KMnO, solution. 1
4fbege KMnO,, T3 720 I94IRI Fi 791 (o12ebia el < |
SIPTCIE KMnO,, T3€F 7RIS I TR0 A1 PG *Ie e |
(a) CO,
(b) NO,
(c) SO,
(d) P,Og
6. Which of the following base is not present in DNA ? 1
RIS (! 19 DNA © AACH?
A (P FHD [0.97.9-(S AT 2
(@) adenine / GCSFS / ST
(b) guanine / @I / ST
(c) thymine / 22 / Ai2HE
(d) uracil / 2&AIET/ 2EAIHE
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7. a-D (+)-glucose and B-D(+)-glucose are — 1
a-D (+)-21F"S 9% B-D(+)-215"5 [ —
oD (+)-4CFIE R B-D(+)-grprerefi—
(a) conformers / ZT\RW/R / T
(b) epimers / G/ afFNE
(c) anomers / G / IR
(d) enantiomers / 3WRITR / SAEHETART

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

RIS erreePREs fPoTe (! GeTeee 21 HCL @ik SHig ZnCl, 3 (0o
weowy R fRa —

RS IR foo@ @I SRR 56 HC1 €= ShiNziRgiRs (SHIY)
ZnCl, 4= 7% wows [ e

(@) 2-Butanol / 2-REoe / 2-REGHe

(b) 2-Methylpropan-2-ol / 2-[N2iEse(s9-2-%11 / 2-Flzsel=-2-0l
(c) 2-Methylpropanol / 2-FiE#e’#Fe1 / 2-fN2lEsresime

(d) 1-Butanol / 1-KToRe / 1-KEoMs

9. Which one is more reducing Cr?* or Fe2* and why ? 2

Cr2* % Fe2* 3 fooqe (@G @R *IfexTl e =i 57 SR (1€l 2
Cr2+ @R Fe2t -7 fowora (iRt @M *ifexiiet Kok «ag (@ e (rile 2

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

KMnO,, 43939 Fe2* § SXef ffaoide Fe2* ud wifse S99 qitq HCL 7
R N 9=, [ (S|

KMnO,, G311 Qi Fe2* 4= SRIefi<s frizhoitel Fe2* @ael OIf# 1 &) HCL (3
A A Z A, PR (7S |
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11. Aqueous solution of Ti** is colourless, but aqueous solution of Ti3* is
violet in colour. Explain. 2

Ti%* T ST B 1R, € Tid+ T Tt ¥ @GR, A < |
Ti%* -9 Tl B¢l I3, 5@ Tid+-ag Toiid Bael (@esell, 9 e |
Or / 72 / 52t

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

TGS LIGCARA AT Gl T = =ifes 2272
RG] AMYST ATANGF GIANAT S (& (@] 22 2

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

G 51 @ios1 @, [Ni(CN), |2~ ®I [Ni(CO),], 5197 wiigfs fom &g paar
6! T | 1T A |

fitew fb e (SfHa @), [Ni(CN) ]2~ €=% [Ni(CO) ], 15 =Ifs fom fog
DES I S6A¢ G | AL A |

Or / 72 / 5241

[Co(NH,)¢]®* is an inner orbital complex ion whereas [Ni(NH,)|3" is
an outer orbital complex ion. Explain.

[Co(NH,)]3* I o1 SRfhat Sibel Sz, Sigice [Ni(NH,) |3+ 4 af2e S=idcset
GrfGeT SN | 1 < |

[Co(NH,)]3* <3 orw: wii&(he1 @it @ik, SRifncs [Ni(NH,) )3 @ afze
SIfCGe Trfbet SIwe | 1< A |

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

fsfERe@a IUPAC w72 ¢ (Rizeian 751)

xfowlr IUPAC a9 514l ¢ (=0T 7f5)
(a) [Col(en) 2012]

(b) K,[Fe(CN)]

(c) [Co(NHg)g] [Cr(CN)g]
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14. Draw the facial and meridional isomers of [Co(NH;);(NO,)5]. 1+1=2
[Co(NH,)4(NO,),] I (DT Sk (@I e IR i |
[Co(NH;);5(NO,) 4] &< (= TE G (RGN I IR I A

15. How will you synthesize the following from Phenol ? 1+1=2
fpefe1s =1l FRGROTZS (@S dee S 2
FAER (A NRSWRTS Frel@ dwe T2
(a) Benzene / @AfEH / ([e(GH
(b) Salicylic acid / (&fBiElER AftT / iferizlke st

16. Explain why : (any one) 2
2 1 811 ¢ (Repiea 96y
(1 AR SR ¢ (T~ GF5)

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

ot T 3° GfSieg RISl 2° AfSTeE F9 |
ot T0e 3° S S el 2° SfER (A |

(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.

fredt @i aeel g afegion [fem o- wiF p-gie k1w 3,
&% @ fera 9% HNO, o= H,SO, I a[l TECheTe e I
m-=135 e Sesim =3 |

Tfre A SHIfG aest SEG el efegien [RfF o- W p-2it koo
0, g opifferes oilp HNO; @@k H,SO,~a @il FIRGIe A2 el
m-Ti2GreuieT Tes = |
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17. Write only the chemical reactions of the following : 1+1=2

fawfefes @ @ IS AT 7720 8
el oo @< aPEE TR @l

(a) Hoffmann bromamide reaction

T JeiRe [
THE @RS &

(b) Carbylamine reaction

i ffe
et fafes
Or / 723 / &l
How will you distinguish 2° and 3° amine by using same chemical
test ? 2
TG IAE AT QT FIF 2° WF 3° G121 A1 (1Y |
GE AP 217l T2 I 2° 3R 3° SRR #1127 (7S |

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

oI (AfFizT AwEd saies @ e @3 oot aNien dgeseR A
Tolye w2 5w

S WIANMIZT AR Aamfod @RE F1e @2 ool spiRfem agesaca &=
ToRE T (2

19. Answer the following questions :

O 2HIEIR] Tes Rl ¢
TIoa exlfem Teq s ¢

(a) Give an example of maximum boiling azeotrope mixture. 1

Ty Twaics [JE afererGot Nwie abig Swizae |
THos “EoF KIS Shiferals fN=teg @i Trige nie |
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(b) A solution of Urea (NH,CONH,) boils at 100.18°C at the
atmospheric pressure. If Kfand K, for water are 1.86 and 0.512
Kkgmol-! respectively, calculate the freezing point of the solution.

2

3R (NH,CONH,y) 73 51 AR 5191% 100. 18°C © Toferiead 4 |
fit #IITI K, W< K, < S @0 1.86 W<k 0.512 Kkgmol-! 27, T<ioi
festica afeil <5l |

2T (NH,CONH,) <6 &9 AFeata 51c?l 100.18°C - TOeIIce
% B | AW G K G=R K, -G 5 @0l 1.86 @<k 0.512 Kkgmol ! 2,

welfx TR oletetl Al |

20. (a) What is the value of Van’t Hoff factor (i) for a dilute solution of
the strong electrolyte barium hydroxide ? 1
Tl e ey @R 238 A3u b 719 e[ A (S5 2 @6l (§) I AW
e 2
SF e Rea @R 22 eed @ 779 TR G OFFG TF @0:F (i) -
I e FO ?

(b) 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 ©I#RIgi® 100 &N 9T &bl BRIS 6.5g TIe® (2 AR qo=ibio]
732mm R 137 K,=0.52 2, (ST TGRSO 5o 1 |

100°C SI#SIER 100 21 SiteT GF6 T 6.5g TGS 2R A0 A7 bi9f
732mm ¥ | A7 K,=0.52 2, OIF(eT G0 "FoAR 5lelell Sl |
Or / 7241 / @3l

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

RS (@ O 7S T2eore 15! ©6 1 O 2 T U< GBI €< 3 AR b1
TG G5! TAIRR e BRNHF 7518 A (RPN 71 27 |

wate @ ¢ W Teeom vfb e 1 ¢k 2-97 @3 waeeR TAE =il
A Bivl TRaBa @D TARPIE (WieT ST FE A @RS A
|
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21. 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. 3

UOI-3CEg ST (e Tifve (FIF RfE @BiR 25°C Si#iiars o e.m. f.
I 0.295 V (il T | 25°C © RIFIEIR A 4851 S 919 1 |

% 2R ARSER A0 Tive @6 (I [KfEaR 25°C wisg @Ea e.m. 1.
~GF T 0.295 V #Ahest TR | 25°C - Riawia oAy 4= e leiet et |

22. 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. 3

<51 22N T IS [T -G eiet 6.93 G | IFRe [RiEGR 99%
75}l TR ATAISH (21 T Sledl ¥4 |

G5 2N T AR [ S-S iesiet 6.93 KNG | g [famba 99%
7)< 2 BTG 2€T IR SI9f] T |

Or / 72 / &2t

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

<51 [9fns [T A  Rieaere smds S-S e 1 961, @fen e 2efes
av@l 2.0 mol L1 37 1379 4litwl 0.50 mol L1 92111 0.25 mol L-! ¥<¢e i
RIS TS =9 Afeg RGN %oy < 2312

gt 7e e A » [Riaere smicda oS e =1 1 9561, 79 [faaa
2178 9t 2.0 mol L1 37, €3 969! 0.50 mol L1 (2F 0.25 mol L1 3(®
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23. 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 L1 s7! to 2.4 mol L-! s1. When the concentration of A alone
is doubled, the rate increased from 0.3 mol L1 s71 to 0.6 mol L1 s71.

What is the order of the reaction with respect to B ? 3

2A + B — products RfGabR @ @WAWBWWE@@@@W
@151 219 0.3 mol L~ s~1 321 2.4 mol L1 s~ (=1 I 2117 | (oA (<
A F 95l w341 27, RIFHIGR 29 0.3 mol L1 s1 2/ 0.6 mol L1 s~ (&
I 5iI7 1 B T AT RIGNGR @ e 297

2A + B — products RiGx0a & q49 A @3 B 7632 209 e 27 o2
@15 219 0.3 mol L1 s71<47 (S 2.4 mol L1 s~ -4 i #{17 | 72 (<
A-g9 9b fawsel 11 21, @G5 291 0.3 mol L s71-47 (1 0.6 mol L s71
- 3 A1 B-ag AlIes [T @ v 232

24. How do you convert the following : (any two) 1%+1%=3
w5Te MRIER (FECE oAffqs SRl 2 (Rewiea 75y
R exief FreiE sy T ¢ (- 415)
(i) 1-bromopropane to 2-bromopropane
1T 21F1 2-I AN
1 - QTS CACE 2- IENA
(ii) Benzene to Diphenyl
@G 211 BiRfmiEe
@A (A Tz

(i) Aniline to Chlorobenzene

G fewT #]_l F9EE
S (AT GFERIE
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25. Explain why : (any two) 1%+1%=3
FlRet wesiat ¢ (FRewrea w5y
DR AN RN 2 (TN G5)

(i) Haloarenes undergo electrophilic substitution reactions while
haloalkanes undergo only nucleophillic substitution reaction.

T ORE s dfegien (e et 3@, Igee @19 H e
feiga el dfegsm [T wkafbe @1

ISR ST Afogien Ria 1eaibe w6, Sy YTy
efgmitrlers afegiem [T wabe s@|

(ii) During synthesis of Grignard reagent, it is necessary to maintain

anhydrous condition.
A5G RFRS AEO FERICS TY AR =PI |
9IS P UE® A0 Y ARER = |

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

in water.

(TG AT G LAE GIRET Ao Swaa T |
TSR 418 ZeTe FTafe Sie SwmadT |

26. (a) What will happen when vapours of 3° alcohol is passed over
heated copper at 573K ? 1

573K THeI® TEY TR CoARM 3° e 2e1] o9l bifere Ff{ee fF 292
573K ey Ted SN TH W 3° SIETRIEEEd AbIE! T i DA 2

(b) How will you synthesis Phenol from Cumene ? Give only chemical

reaction. 2

TR 7] et (@ 2o FRE AR 2 (a1 RS A< 72t |
T (ATF (61 FOIE LS F1 (TS AN ? (9 A A9 el |
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27. (a) Identify A, Band C: 1+1+1=3
A, B, C < foie 41 ¢

A, B, C (3 *dl& 31 ¢

) C.H.COCI Ha > A
VN Pd-BaSO,
i. dil. NaOH //\
(i) 2HCHO - B
ii.H,0
NH__
© TNH,
(iii) + - -
NO, 0,
Or / 7323 / 5241

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

RleTReT2a AE (TG I e 12l ¢
RS G (eTg RS AN T 8
(i) Etard reaction
qoTS e
qoTS e
(ii) Gattermann-Koch reaction
SIGIC-5 Kifer
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28. (a) Match Table-I with Table-II —
Table-1 § Table-II F ¢ce NER_ —
WE-1 (F FE -11-49 ALY {618 —

Table-1

(Conversion)

(A / siferreT)

Table-II

(Number of Faraday required/

AW (TG R/ UG
(AT L)

A | 1 mole of HQO to O2 [
1 51 H,0 9711 0, (<1
1 WHQO R 0, -9

3F

B | 1 mol of MnOj to Mn?* I
1 5 MnOj 9 <l Mn2* (&
1 G MnO; & (9@ Mn2* (9

2F

C | 1.5 mol of Ca from molten CaCl2 I
1.5 ¥4 CaCl, 9 741 Ca (4
1.5 @17 CaCl, & (X(F Ca -(9

IF

D | 1 mol of FeO to Fe203 IV
1 76 FeO 9 7l Fe,0, (41

1 (& FeO 49 (A Fe,0, -(©

SF

(b) Calculate the standard cell potential (in V) of the cell in which

the following reaction takes place.

3

fxfeie RIGE @ 2wl 3Eg T [ea T (V ©) oo 341 |
fewre Rieala oo amiel 2erge [er@ 9 (V -(9) si6el ! |

2+
Fe*" (ag

Given that (3 SN(z/ e 9(R)

tAg" (g > Fe¥T g

o

ag*/ag * v E
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29. (a) What will happen when (any two) — 1+1=2
s <G, G (Riepreen 7o1) -

<5, T4 (I~ 7o) -

(i) Cyclohexanol is treated with CrO;.
SIS EIIERF CrO, I (Tee R e |
AR CrO 4~ st Rl FcE |

(ii) Cyclohexanecarbaldehyde treated with Zinc amalgam and
dilute hydrochloric acid.

BER & R (6 G RS BRSO G I PG S KA PR St s R (40
e et |

AT FIEACZ BT [ SN =R 57g QIR Sife
ez i as=iiceT |

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

@55 Givws F R0 (ite 36! TrraR Toifgfos [ $R T Swies

FHC |
T 1% SIS BN |

(b) An organic compound C;H,,0 cannot be reduced 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 iodoform test. Identify the compound
and write the chemical reactions involved. 3

CH, O TS 71Kce [ bl (G190 5 e Riee< a1el [eri<el <619
@RI, e @ Reess tre [Riaa 3R T3 363 Sl T T |
R GFe [KiGie ot (@I90R #[ 2T AfRT o A2FRE qies Sl
=T | (TGRS T [igare @@ | @i Bre w1 sk [iemiezs
fo12ll |

C<H, ,O SRS Ao «5fb Cera (TSI (BT Rpleeasst gl frenisel
oI T 1, e @it e w1 [Riea F@ 96 906 90w Teom
I | O TFe RfEg w0 @il (A RS TS W=k (@isiEs snife
Teom 7@ | (@I Scicees [iae orim | @6 = e @ gk [Riaaief
el |
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30. (a) How do you explain the amphoteric behavior of amino acids ?
2

G @b Toryst wvee (T IR 12
SN ST Tengs Sbae FreiE I [ 2
Or / 723 / &2t

Why polysaccharides are called non-reducing sugars ? 2

AT IINTCERT T S (@letl 27 2
A ePTRIBCSRTE (o SRt TeT 2 2

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

(AA7BITT AT 15 2 G5 SR @i afges Swigae = |
(A7BIZT ] 1 2 G0 DA SHifSie! Sifres Twiae wie |

Or / %! / &2l
State the difference between Nucleosides and Nucleotides ?
1+1=2
FeebiRe wiw Fekrergges wew #/i< 614 |
FoPebize Wk Feikperizres S 19y (|
(c) How do you explain the absence of aldehyde group in the
pentaacetate of D-glucose ? 1

D-3F&q (21GIafbhoe IefbRiRe (li5a SeifEf® (T 1l FRA1 2
D-3[(HIE-a7 (BIEIRIECE SEbRRs (=T S=iEie Sl i F0 2
Or / 7241 / @3l

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

(F13G9 SETIRCARe] WBICs O (I e (R(FIRE (3G oI s o7 |
SICBICER TRRCAT TOICE Geofw 26T NEPTIERIRT (X1 qiba 15 (1l |

X
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