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CODE : 34T CHEM

2024

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.
(111) | Answers should be specific and to the point.

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

answer type questions and carry 1 mark each..................... 1x8 = 8
(w)  Question numbers 9 to 18 are short answer type questions
and carry 2 marks each. .i........ovoieiiiiienesiniinsiiisens 2x10 = 20
(vi)  Question numbers 19 to 27 are also short answer type '
questions and carry 3 AP RS Ol e E L A A 3I%xQ9 =27
(vii) Question numbers 28 to 30 are long answer type
questions and carry 5 marks each.........c.cccveiisinsuronscresines 5x3 =15
Total = 70
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What is the molarity of a solution containing 5g of NaOH in 450ml 6. In the following pairs of halogen compounds, which would undergo

Lol 5 Sy2 reaction faster ? 1
ion *

: o (T e TSRS, (G (Fae Sy2 [iw woeie =92

450/5./59 B3 «Bfs 58N NaOH e waieR N[ [ 22

' ' _ CH,Cl and (@]
! : . (a) 2
2. How much Hj in grams will be liberated if 1F electricity is passed

through acidified water ?
Cl
WWWlF%@WWWWﬂWW@@HQWEP - i

7. Write the products that are formed by heating of the following ether

3. Identify the reaction order from the following.rate constant | e :
ants
k=2.3x 10-51 mol-ls-1 | ' oo T 9 TARG HIT Gee 599 SR 5o SeAmRz Bl ¢
1

T S 1 S TS R il B v O—%_OQ
|
k=2.3%x105] mol-1ls! :

8. What is the basic structural difference between starch and cellulose ?

: ol : | 1
4. Which of the 3d transition metals exhibits the largest nump f . ' ai5e AILFO T
€r o 3 - Sre 2
oxidation states ? _ - BRI e © AR Il :
1
3 o . Di ‘ i i ble than those of
3d (T GO [E] 4OrI9e (el A9 (5 e 9. Diazonium salts of aromatic amines are more sta
) i 3 TRUT @lel oy W RIRE aliphatic amines. Why ? ' 9

T R SRR TR GETE T G Rl Q= =

5. Write the chemical formula for the following coordination e
compounds : i OR [ &1
s i S it s B el 2 Why do primary amines have higher boiling point than tertiary
‘ amines ? 2
Mercury (I) tetrathiocyanato-s-cobaltate (I1) CIEC S RCEIET] T TR SifaR @iz Renwete 7 @2
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10. Calculate the equilibrium constant of the reaction : 2

iAo SRy &< soel 341 8
Cu(s)+2Ag" (ag) »Cu’" (ag)+2Ag(s)
Given, EZ,; =0.46V ; WAl (%2, E =0.46V

OR / 241

Write the Nernst equation and emf of the following cells at 298K :
2

woTe Tl (RN (WS AT O emf 298K &4l ¢

() Mg(s)| Mg?*(0.0011) “ cu?*(0.000 lM)‘ Cu(s)

() sn(s)|sn* (0.050M) | H7(0.020M)| ) ()| Pe(s)

11. Define conductivity and molar conductivity for the solution of an

electrolyte. Discuss their variation with concentration, 5

fje oy B9 B AARAIRS! Wi T #RRIROR el Fie | siper s
@ Th1 AARAIRE! RS 27 TrAd |

34T CHEM [4]

12. Show that the half-life period of a first order reaction is independent

of the initial concentration of the reactant. 2

el (1 22N T RGN e R AR AboN eres s

eI
OR / %<1

The initial concentration of NyOs in the following first order reaction
N,0s (g) = 2NO, (g) +1/20,(g) was 1.24 x 102mol ! at 318K. The

concentration of NyOs after 60 minutes was 0.20 x 10=2 mol L7L.
Calculate the rate constant of the reaction at 318 K. 2

woTe T e @ RGO N,053 dRfES oiivel 318K'S wifes

1.24 X 102mol 71 : N,05(g) - 2NO, (g)+1/20,(g)

60 TS5 P N, 05T 5l 2f2el 0.20 x 1072 mol L1 | RiGhiH 318K
o1 &2 A et 1

13. A reaction is first order in A and second order in B.
(a) Write the differential rate equation. 1

(b) How is the rate affected on increasing the concentration of B

three times ? il

<51 BT A AACE 8249 @ W B ACTT TR @ 2|
(@) ECSW T A B
(b) B =y fefied 3 SR 21 @R o w2
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14. Calculate the magnetic moment of a divalent ion in aqueous solution

if its atomic number is 25. 2

T T A B SR R R el sl 91 [ 2N AR TR
25 = | | '

OR / S92

What are transition elements? Give the general electronic

configuration of transition elements. Il =2

e e G 5 7 e iel GTIFII irel g et i |

5. After having completely filled d orbitals (4d19) in silver atom in its
ground state, how can you say that silver is a transition element ?
2

Wmﬁgﬁwmmmw@@ﬁd@%@amdw)
oI PEgel, ReTeRe [ @i G371 gfe1 fRemt iR ?

OR [/ g4I

7n2* salts are colourless, while Cu?* salts are coloured. Give reason.
2

Zn2* FAEI IR, SINEICO Cu’t TR I8 | et e
16. What 1s Janthanoid contraction ? What are the consequences of

lanthanoid contraction ? y

TS AR 162 A FRCROT PRET (R Aol o1 wAq 2

[6]

17. Explain'why [Ti(HO)e]3" is violet in colour. 2]

[Ti (HoO)g]3* I TRCICG! @GR fFa i< <4 |

OR [ 51341

[NiCl4]*~ is paramagnetic while [Ni(CO)4] is diamagnetic though
both are tetrahedral. Explain why. 2

[NiClyJ2~ SRS @ [Ni(CO),] SPpFar Aedl qribics bodere oo
@itz | 7 iRm0

2

18. (a) Draw structures of geometrical isomers of [Fe(NH3z)s (CN)4]

[Fe(NHz)s (CN)a]~F SRS FCM 91270201 ST 3 |

OR [ &%<1

(b) Out of the following two coordination entities which is chiral

(optically active) ? Explain. 2
S5 1 IR e foeTe (PRI RS (SENFROIE ) 2 il
Tl

(a) cis-[crCl, (ox),]*” and (b) trans-[crCl, (0x), >~

19. Describe a method for the identification of primary, secondary and
tertiary amines. Also write chemical equations of the reactions

involved. 3

2B, (B0 Uik SRDAR PR DaiewseR A 9Bl afe a9 i |
RfEFaPTEe TN @RI IPRES TP e 7 |
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20. The time required for 10% completion of a first order reaction wele WAl ARTeTpesl (@Ee iale (Repizar oo
at 298K is equal to that required for 25% completion at 308K. ‘

Calculate E,. 8

ot AT TF RITAR 298K B0 10% =54 SR R 7R WS, (12 9
S 308K TS 25% A~ TR WPl T | B3 i Fefy w1

(@) AT A=) TR

(b) FTURLAT 2= 2’ s{f=ce
21. Write the products of the following reactions : (any three)

1+1+1=3 (c) QSR == JBCEIZECE
FxERe [ T 2R Serlive wy Fieer N ©Rl ¢ (Repizar fofor) |
o | (d) TARE ORI FI2GT 7 AT 1 -SFICeT
H +HBr —
o 2 : 23. Draw the structures of all isomeric alcohols of molecular formula
- CsH 5,0 and give their IUPAC names. | 3

(b) CH,-CH,-CH=CH,+HCl ——3—

ST G CsHip0F FE SRR ERST G 2611 910 ST 91 T 3509

PAC ¥ |
(c) Ilf + HBr REIOXICE o
&
OR /[ @34
CHj, : Give the structures and IUPAC names of the products expected
(d) + HCI : from the following reactions : 3

(a) Catalytic reduction of butanal

22. How will you bring about the following conversions ? (g ehrse) :

3 (b) Hydration of propene in the presence of dilute sulphuric acid

(a) Ethane to bromoethene
(b) Bromomethane to propanone

(c) Benzene to biphenyl
(d) Ethyl magnesium chloride to Propan-1-ol

(c) Reaction of propanone with methylmagnesium bromide followed

by hydrolysis

! 34T CHEM 2 Contd.
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were Tl RGP o1 S <5<l ANTEES 5iod S [UPAC <1 il ¢
@) RESEE v Fam |

(b) Y TAGRT DT THEfow aAlPRR Sermead

(c) TRREEEAIERAN aHiges Gite 2o Rl oie oF Pre 22g ik

Explain why : (any two) 1%%+1%=3
(a) Ortho nitrophenols are more acidic than phenol.

(b) Ethanol has higher boiling point than that of the

methoxymethane.
(c) Ortho nitrophenol is more acidic than ortho methoxyphenol.

(d) Cyclohexanone forms cyanohydrin in good yield but

2,2,6-trimethylcyclohexanone does not.

fomr geiiz Al ¢ (Rewiea 7oy

(a) = 7RG e Feerels o e |

(b) AT TR BT @R

() a9 @RI w12’ FIRG fre ifEe wifEes |

(d) B (I bRl AR Ifs G S, 5% 2,2,6-BiRRZe 512 e
|

[10]

34T CHEM

25. An organic compound with the molecular formula CgH;oO forms

2,4-DNP derivative, reduces Tollens’ reagent and undergoes
Cannizzaro reaction. On vigorous oxidation, it gives

1,2-benzenedicarboxylic acid. Identify the compound. 3

CoHy 0O S @9 <ol (&R (@912 2,4-DNP (CIIRCSHS 9157 S, G
RATEHT TR FE 9 @FHeE [ @ | T SRHes 2@ 2 1,2-

. @ EeRsRERERe be @ ce! bae 4|

OR [/ 9341

Give simple chemical tests to distinguish between the following

pairs of compounds : =

(@) Acetophenone and Benzophenone

(b) Phenol and Benzoic acid

(c) Ethanal and Propanal

e Tl G (RS MES AL SR A IR A9 o
(a) <55 R O (e T
(b) T T @S 2T GPC

(c) ZAGE S® A AT
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26. Complete the following reactions : (any three) : 3

wote fral RiEaiE@R 7= <1 ¢ (Rieeiear fomo!)

COOH
SOCL,
(@) Heat
COOH
NH,CONHNH
(Bl E - CHO)! 2 -
(i) NaBH,
() CH;COCH,COOC,Hs ) -
- (@) H
CrO; |
(d) O e
7. Give reasons for the following : (any two) 3

(a) pK; of aniline is more than that of methylamine.
(b) Aniline does not undergo Friedel-Crafts reaction.

(c) Gabriel phthalimide synthesis is preferred for synthesising

primary amines.

(d) Aliphatic amines are stronger bases than aromatic amines.

34T CHEM | 2

were fral SARFT T 10 =0 8 (Reen zor)
(@) <REFE pK, FRiEEsRTeE @RI
(b) «ffere Frresreroe [ 723

(c) SRR B TR A e FRAFEIRS AT wie iy @
2|

(d) <CFiEhe GIRTER 3 TS dNiEeE @R FESE

28. Complete the following reactions : (any five) 5
wTs fral R i < 8 (Repie Aiv5)

(i) CyHsNH,+CHCI; +alc. KOH —
(ii) 06H50H + HNO, (conc.) -

(i) CyHsN,Cl+CH,OH —

(iv) CsHsCONH, + Br,+4NaOH —
(v) CoHsCHO+HNO,[H,SO, +A—
(vi) c6H5ON¢ + CLHCl—>
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s ? Give two
2

29. (@) What are essential and non-essential amino acid _
| OR / @34l

examples of each type.
Explain the bonding in coordination compounds: in terms of

ﬁtﬂ‘iﬁ(ﬂ s SEeEE G s e afetiE 707 Trigse | Werner’s postulates. 2
FEA! (FPTRE IHE AT AR =l DIl |

ssified ? Name the vitamin responsible for

(b) How are vitamins cla
2+1=3

the coagulation of blood.
oI ETRSIE G 9 22 (O (56 SIS TR T4l [BIRHDR

qis forl |

What are nucleic acids ? Mention their two important functions.

30. (a)
1+2=3
55w o 2 3299 75 SCERAL] S CE 79|
OR [ &24!
x

Write the important structural and functional differences
between DNA and RNA. 3
5., ¢, S TG4 AEo 4l CrEdry shefere o i)
siieRere BTl |

(b) Write a way to determine the A}, value of water. 2

ST A, S el T @Bl T e

: CHEM [iLeH]
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