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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.

(ii)  Marks for each question are indicated agninst it.
(iif) Anszhers 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......oevvenns 1x8 = 8

(v)  Question numbers 9 to 18 are short answer type questions
and carry 2 marks €ACH. .....ovevniccniniciiiniiiinnes 2%10 = 20

(vi) Question numbers 19 to 27 are also short answer type
guestions and carry 3 marks €ACH.........ccocvvmeeirinnnnnnens 3x9 =27

(vii) Question numbers 28 to 30 are long answer type
questions and carry 5 ks Sailsmsseonrammumnreursamroes 5x3 =15
Total = 70
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1. What is the molarity of a solution containing 5g of NaOH in 450ml

solution ? 1

450fif73 @@ @S 52N NaOH R waere waEh am =0

2. How much Hj in grams will be liberated if 1F electricity is passed

through acidified water ? 1

SIS AR Tea 1F Rege sifers i@ am fZpee o sifew Hy, 19 @2

3. Ildentify the reaction order from the following rate constants :
k=2.3 x 1051 mol-ls-1 1
e S 9 SIS g gEe [iFAoR wu R w4t g
k=2.3x 1051 mol-ls!
4. Which of the 3d transition metals exhibits the largest number of
oxidation states ? _ 1

3d (AN RTINS (PR (T AP FARD MAT TRA 977 (Y@ 2

5. Write the chemical formula for the following coordination -

compounds : ' 1
e TrEfde ANEH! (J910R IAERS Aol = ¢

Mercury (I) tetrathiocyanato-s-cobaltate (III)
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In the following pairs of halogen compounds, which would undergo
Sy2 reaction faster ? _ 1

SR (S (@RS, (TR (Fae Sy2 [ weeig e

/\/\I and /\/\cz

Write the products that are formed by heating of the following ether
with HI : ' i

eTs Trmd 91 2ARIT Hfammaﬁmﬂ@%@amﬁwg

What is the basic structural difference between starch and cellulose ?
1

B O (GeETOR WSS AR slon Aot [F2

Diazonium salts of aromatic amines are more stable than those of
aliphatic amines. Why ? 2

G TGS AR SIRACEAT TRITIR G e i sRerRets @R JR3A|
e

OR [ @2t

Why do prlmary amines have higher boiling point than tertiary
amines ? 2

Wﬁﬂﬁ‘ﬂﬁ%@ﬁ%ﬁﬁfﬁmﬁmﬁﬂﬁm%ﬂ @fZ? -
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10. Calculate the equilibrium constant of the reaction : 2

T abr e g s 7= 3
Cu(s)+2Ag* (ag) »Cu?* (ag)+2Ag(s)
- Given, Ely =0.46V; Wal (2=, EZ, = 0.46V

OR / 47

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

TS 7Rl (PR (W3 TN W emf 208K B4l

() Mg(s)| Mg** (0.001M) | cu?* (0.0001M) | Cu(s)

(i) sn(s)|sn? (O:OSOM) | 5*(0.020Mm) | H, (g) (1bar)| Pe(s)

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

electrolyte. Discuss their variation with concentration. 2

ﬁgaﬁ@mmaﬁaﬁﬁa@wwmvﬁwﬁﬂ\wﬁwmm—
(BT 701 2] +iffad 70 T =40
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12.

13.

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

of the initial concentration of the reactant. 2

med @ 2w TR Rfrar afdrae [RiTres dREs siver eoge [
TR 3

OR [/ &¥4!

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

concentration of N>Os after 60 minutes was 0.20 x 10-2 mol L~1.
Calculate the rate constant of the reaction at 318K. 2

TS SRS YL TR e ANgosa ARTF Moot 318KT wifesd

1.24 x 102mol L1 : N,0s(g) > 2NO, (g)+1/20,(g)

60 fiIfoa foims N,OsT il t2f%e 0.20 x 10-2 mol L1 | RIFAIGR 318K
5 gt W Afa =

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 ? : 1

<5t RIFT A ANATE AT T AT B AACF o T 27|

() Wwﬁaﬁm ISR

© (b) B3I ¥g foRad I sRE 21 @rwE deiits 232
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14. Calculate the magnetic moment of a divalent ion in aqueous solution
if its atomic number is 25. 2

Tl US AT GHTRG TR FEARI A S T4 IM TR AReRS 7L
25 |

OR / G141

What are transition elements? Give the general electronic
configuration of transition elements. 1+1=2

SR CTeER & 2 Scaweifie CTeTa|e AKRe Brevgay Rays &

15. 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

feeTor IR gl ¥ g AN e Awjefend aordwﬁ’z%amam)
TR e, feerors [ e G 35 R i@

OR [/ 941

Zn2?* salts are colourless, while Cu?* salts are coloured. Give reason.
2

Zn2* TRYER I, WIS Cu2t SRR I8 | IR Wt |

16. What is lanthanoid contraction ? What are the consequences of

lanthanoid contraction ? : 2
GEATEG AL 2 GFATTC ALIOAE TR (@xEe] affofda 29 A ?
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17.

18.

", 15,

Explain why [Ti(H,0)s]3* is violet in colour. 2

" [Ti(H20)g)3* 3 TR @g a0 gt <41 |

OR [ 52!

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

[NiCl4)? SpaSR € [Ni(CO)4) Gr'»rg'aa% el YAGIE TOFT 519
itz | Fg i F=4 |

(a) Draw structures of geometrical isomers of [Fe(NH3z)o (CN)4]~.
2

[Fe(NHz)s (CN)4)~ 3 SoifSifSs AT S1o20! S5 41 |

OR [ 91

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

(optically active) ? Explain.: 2
SoR 5l AN e [Toqe (0] SR (WEHHe FAFa) 2 il
4

(a) cis-[CrCl,(ox),]*” and (b) trans-[CrCl, (ox),[*

Describe a method for the identification of primary, secondary and
tertiary amines. Also write chemical equations of the reactions
involved. 3

AR, GrEFeed) Oi% SRR  fSmemza aresim @ ol &S 3 =1
fRifFFarTyze IR @RI IFTRE ATFZ. T o1 |
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20. The time required for 10% completion of a first order reaction
at 298K is equal to that required for 25% completion at 308K.
Calculate E,. 3

<51 2129 TR R 208K TR00TS 10% 4 fRatat R 750 7, Gig a0
I 308K TREOIS 25% 77 IR0 WaPR | E,I WA [l 7411

21. Write the products of the following reactions : (any three)
1+1+1=3

fAxfefe i soam o/ Seonfrs w3y swFa] AW & 3 (R oAb
(@)
H +HBr —=

H H

(b) CH,;-CH,-CH=CH,+HCl ——— 3

CH, - C = CH,
I - .
(c) H + ppy PETOxde

CH,

(d) +HCl — @

22. How will you bring about the folléwing conversions ? (any three)
3

(a) Ethane to bromoethene

(b) Bromomethane to propanone

(c) Benzene to biphenyl

(d) Ethyl magnesium chloride to Propan-1-ol
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weTe fdl ARTSTELD! (s SRR (R o)
(@) FATE A TR
(b)' AT #=_A & AT
(¢) TR AR TR
(d) 3%%-@511?@11‘:[ AT ol SRt 19
23. Draw the structures of all isomeric alcohols of molecular formula
CsH;50 and give their IUPAC names. ' 3

T T C5H1o,03F T TR RS 956 o1 5107 BT I W% 3391
IUPAC =II% f&ai | '

OR [/ 93t
Give the structures and IUPAC names of the products expected
from the following reactions : ‘ 3
(a) Catalytic reduction of butanal

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

(¢) Reaction of propanone with metllyimagnesium bromide followed

by hydrolysis
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wete fral RfEarTgza »[ S 3| ANIPTER 519 i [UPAC w7l ¢

(a) RToIGEa wpaoEE [eRe

(b) Y QefFoRs aftey ToifRfos afoma Tenasad

(c) FAEEaERaT FuEes e eimaa [ifEa o o Pree Ry sty
24. Explain why: (any two) 1%+1%=3

(a) Ortho nitrophenols are more acidic than phenol.

(b)

(c)

(d)

Ethanol has higher boiling point than that of the

methoxymethane.
Ortho nitrophenol is more acidic than ortho methoxyphenol.

Cyclohexanone forms cyanohydrin in good yield but

2,2,6-trimethylcyclohexanone does not.

&0 gz ¢ (R 7o1)

(@)
(b)
(c)

(d)

5’ q325 e oo wiss wifEs |
3R Teslcr R Rfemes @R
QY WY Fferocs Y’ AEG e wiiEe onfEs |

B3 (TN b1z 23T WiES Seave I3, € 2,2,6-5iEe0as (e
qE
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25. An organic compound with the molecular formula CyH;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

CoH, O ®Ii4is 2R <61 (&fie (q913 2,4-DNP mﬁt@ﬁ@ sto I, BT
e s s @ o @ReE R @ | sk SRoess 2E 3 1,2-
AEeRIRIEE  be W | (@it bare F41 |

OR | @2l

Give simple chemical tests to distinguish between the following

pairs of compoundé : ' 1+1+1=3
(a) Acetophenone and Benzophenone

(b) Phenol and Benzoic acid

(c) Ethanal and Propanal

wore At ({5 (IR Were #{196) PR e AR A< o g

(a) <G FH o1 Gmﬁ’w

(b) (= F (@G LD s

(c) BRI SI% AT
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26. Complete the following reactions : (any three) 3

e fral RiGmmmm Tl @t ¢ (R o)

COOH
SOCl,
(@) Heat
COOH
NH,CONHNH
(b)  CyHsCHO 2 .
() NaBH,
(¢) CH;COCH,COOC,Hjg T
(i) H*
CrO
(d) OH S
27. Give reasons for the following : (any two) ’ 3

(@) pKp 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.
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Wﬁmaw@ﬁawwmﬂwz‘(ﬁmmﬁ/)
(a) RfEwR pK, BEemRTeE @R
(b) «ffere frree-wior Rida Tz

(c) AT QB FAEEER AR s FAREIRS Heaaere i gy T
|

[d) «fFEls aIHER @ ThT auaETeE @R RS |

28.- Complete the following reactions : (any five) S
were Al RiFarmz il 321 2 (Repiear «ivor)

(i) CgHsNH,+ CHCI; +alc. KOH —
(i) | CeH SOH + ﬁNO3 (conc.) —»

(iii) CxHsN,Cl+CH,OH —>

(i) CyH<CONH,+ Br,+4NaOH —»
() CsHLCHO+ HNO, /-sto4 +A >
(vi) CgHsONa +C,HCl —
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29. (a) What are essential and non-essential amino acids ? Give two

examples of each type. P,

YT SF SRS @fFm s (52 afeldie 7o Swizad frat |

(b) How are vitamins classified ? Name the vitamin responsible for

the coagulation of blood. _ 2+1=3

fobifimR (afiReem (@@ 39 282 (ou (9ilb 4 7RY T4 fSoifmoR
a1 oy

30. (a) What are nucleic acids ? Mention their two important functions.
1+2=3

AR afbs fre 23w 75 Sy TN SEd 39|

OR |/ G931

Write the important structural and functional differences
between DNA and RNA. ' : a

9. o HR.GF.9T Tre L SEey shiafse S TR
e T

(b) Write a way to determine the A7, value of water. 2

AR A, TW [y TR @61 Tofrm foran
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OR / @44l

Explain the bonding in coordination compounds in terms of
Werner’s postulates. 2

T (I9TEA IFAF AR AT @€ G [
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