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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.
(iii) Amnswers 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..................... X8 = =8

(v)  Question numbers 9 to 18 are short answer type questions
and carn). 2. marks each) . izear s s icae s sa e 2x10 = 20

(vi)  Question numbers 19 to 27 are also short answer type
questions and (CErT 3 Tl CaC L e s s s 3x9 =27

(vii) Question numbers 28 to 30 are long answer type
questions and carry 5 HATKS BACH it vviveaikaiiis IR 5x3 =15
Total = 70
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What is the molarity of a solution coﬁtaining Sg of NaOH in 450m

solution ? )

450/L/F7 1 B 58 NaOH AR 06 iR R =

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

through acidified water ? 1

SIfES AR Fead 1F [y vifere SR & 2o ©3m fmm /2, 3o w0

Identify the reaction order from the following rate constants :
k=2.8% 10721 mol-ls-1 1
weTe B 91 9If0 &< e [IEIKR @ [ 41 ¢

k=2.3x%x105 mol-ls!

Which of the 3d transition metals exhibits the largest number of

oxidation states? i

3d (R ARG AN (00! 49t 0 AR il Sz (TR 2

Write the chemical formula for the fo]lowing cobrdination

compounds : 1
woTe SrERe FEl GG IS Face! f g

Mercury (I) tetrathiocyanato-s-cobaltate (IT1)
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What is the molarity of a solution containing Sg of NaOH in 450ml

solution ? 1

450/3.69 T ore 5 NaOH 2URFE w1 SaifEi [Fmm =1

How much H, in grams will be liberated if 1F electricity is passed

through acidified water ? 1

wfEe AR Ao 1F Ry vifere e e il fFm AR=w B, 3 2

Identify the reaction order from the following rate constants :
k=2.8 % 105 limolits= 1
woTo SrEd <1 i g e R @ e <1 8

k=2.3% 1091 mol-ls!

Which of the 3d transition metals exhibits the largest number of

oxidation states ? ;

3 (i T AR (PIABI 4190 AT FA @il =gy orra s

Write the chemical formula for the following cobrdination

compounds : ]

weTe Srafs Al IR PR @ B

Mercury (I) tetrathiocyanato-s-cobaltate (I11)
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In the following pairs of halogen compounds, which would undergo
Sy2 reaction faster ? 1

©d (T @AERS, BRGE (FaS Sy2 i woeid 292

(@) <:>—— CH,Cl and Q cl

(b) /\/\ | and /\/\ e

Write the products that are formed by heating of the following ether
with HI : : 1

Wﬁ@ﬁ@WH}ﬁW@Waﬁﬁﬁ%@Wﬁmg

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

B I (boFTER TS AgEe 157 AL 52
Diazonium salts of aromatic amines are more stable than those of

aliphatic amines. Why ? 2

T R TR TR e e TS (R R
&ae

OR / @194

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

mmﬁﬁwmwmawwm@
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- 10. Calculate the equilibrium constant of the reaction : 2

RiTaoR SRE &< oo 541 2
Cu(s)+2Ag" (ag) »Ccu* (aq) +2Ag (s)
Given, EZ, =0.46V ; fal 2=, Ef,; = 0.46V

OR / 9241

Write the Nernst equation and emf of the following cells at 298k -
2

e 3l (FIEEES EE Teae S emf 298 K© &) 3

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

(i) sn(s)|Sn* (0.050M) || H*(0.020M) ] H,(g) (tbar) | Pt(s)

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

electrolyte. Discuss their variation with concentration. 2

e Ry wa WO SARAIRS o e AR e Firll MveR e
s 9ol 23RSl “IRaeT 2 Sre 4|
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12. Show that the half-life period of a first order reaction is independent

of the initial concentration of the reactant. 2

TR @ 22 e Rieme SameE Ridses AR SR erws e
|

OR / <2<

The initial concentration of N,Os in the following first order reaction
N,05 (g) > 2N0, (g) + 1/20,(g) was 1.24 x 10-2mol L+ at 318K. The

concentration of N,Os after 60 minutes was 0.20 x 1072 mol I

Calculate the rate constant of the reaction at 318K. D

e SRS 22 T RIS NyOs 3 AR alvel 318K Wi

1.24 x 102mol I : N,0s(g)— 2NO, (g)+1/20,(9)

60 ffGa foime N, 07 siizel (2fest 0.20 x 10~2 mol L1 | RiEHIER 318K
oIS g WA Fef = |

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 ? 1

. 51 R A AT 244N @ ST B ACACE [o @ 2|
(@) SRS 299 ANEIC! FTl
(b) B Ty fofed 3 SRE 29 (EmE el 21?
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14. Calculate the magnetic moment of a divalent ion in aqueous solution
if its atomic number is 25. _ 2

TR v A BT SR pA el sl < 7 2 AR e
25 29| '

OR [ 9241

What are transition elements? Give the general electronic

configuration of transition elements. ! 1+1=2

FEFeE Grercas 6 &5 W\’Wﬁﬁ' GTETCAINS AR 2Eg Repy i

15. After having completely filled d orbitals (4d1) in silver atom in its
ground state, how can you say that silver is a transition element ?

2

feTol ~(I g €T S EAFTH TGS FATIE o4f d wfSey (4410)
ol forzeel, fReTeies 6 FR@e el Tt i+ Reawat a2

OR [ 241

Zn2* salts are colourless, while Cu?* salts are coloured. Giver

2
Zn2* SRR TR, SIS Cu2+ FRAER T8 | e el |

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

(ECEEG T 12 IS FACH5Ae DR (ieaerd 2ol LS GE
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L7/

18.

1152),

Explain why [Ti(H0)g]3" is violet in colour. 2
[Ti(Hy0)6]3* 3 I91001 g1l <631 il <5 |
OR [ 1941

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

[NiCLy ]2~ SHpsaR % [Ni(CO)s] SrpFaR Imed] YIS SOl oo
wiicz | {3 R0 <1 |

(a) Draw structures of geometrical isomers of [Fe(NHz)a (CN)4]™.
2

[Fe(NHz), (CN)4]~ 3 SHIffes AT 21570500 Sk 41 |

OR | g4l

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

(optically active) ? Explain. 2
O G5! T e [OeT (] e (SRSl FAGH) 2 il
341 |

(@) cis-[cre, (ox),|*” and (b) trans-[crcl, (0x), "

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

involved. 3

RS, rEeed) Uiw SRbAR AfFrTRs Al 9@ @Bt Aats I 9 |
Ritrapnze TR @RI IPRES TR Fors Bl
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20. The time required for 10% completion of a first order reaction

2118

22.

at 298K is equal to that required for 25% completion at 308K.
Calculate E,. 3

<ol g2 @ [T 298K Tore 10% A~ SR & 7oz vwvle, Gl i@
T 308K THO® 25% =) Ffdta1 vid T | E, T Wi fefa 51 | :

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

FafERe [ 7" o[l Sediiits wy s=wem S &34l ¢ (Repizan foron)

(a)
H +HBr —»

H H

(b)) CHy;—-CH,—CH =CH,+HCl | 2=

o Il{ © HBr peroxide

CH,

(d) s 5 (G >

How will you bring about the following 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 ﬂl?iqéﬂm?im @ A2 (Fepie o6
(@) LT #[ T2

(b) T 21 & AT

(c) AR R JABEEREE

(d) 2BNZE GHEERAN FH2CT A= ATH-1-SE0e

23. Draw the structures of all isomeric alcohols of molecular formula

CsH;5,0 and give their IUPAC names. 3

SIiRF T CyHy,0F TG SRR GRS o 26/ 910 SR 5l Wl 2309

IUPAC A il |

OR / G211
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

(c) Reaction of propanone with methylmagnesium bromide followed

by hydrolysis
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weTe il RPN =1 STt <51 SR o5 Wi [UPAC i fat 8
(a) TG SRS e
(b) Y FERPORT Gbe Soififow afsima @ﬁﬁq‘

() RATCEIEEAN qizes Gis @i Rzl i o g gt

24. Explain why : (any two) : e
(a) Ortho nitrophenols are more acidic than phenol.

() 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.
o o2l ¢ (e 790
(@) < 2GR et wiEs SifEe |
(b) TR TeiE M EheTee @Rl
c) = mﬁl’ﬁﬂw wie* FBG e SifEs Sifass |

(d) e I bz 2R S Sl 0, 5 2,2,6- GRS R
T |
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25. An organic compound with the molecular formula CoH;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; 00 o 59 <5l (&R (92 2,4-DNP (SARCS0e 5197 (I, GLETIN
REDS AGIRS B N EhRcE B 6 | S9iRe SIEes 20 2 1,2-
iRl e W@ @elc! e <=t

OR /[ G941

Give simple chemical tests to distinguish between the following

pairs of compounds :- I+ 1+1=8

(@) Acetophenone and Benzophenone

(b) Phenol and Benzoic acid

(c) Ethanal and Propanal

o Il T IR St A1 SRECE e < s e
(@) b s S e e

@ o O Qe 3 «fbe

(c) AT TE A AT
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26. Complete the following reactions : (any three) 3

Wﬁmﬁf@ﬂmwwefwz(ﬁsz@%r)

COOH
SOCL,
(@) Heat
COOH
' NH,CONHNH.
(b)  C,HCHO 2 -
. i) NaBH.
(c) CH,COCH,COOC,Hy 9 i
(@) 5
cr03
(d) OH —3»
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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were il SRR el i1 <=4 8 (R 7o)
() < EFR pK;, FEamRTew @Rl

Fan

(b) «ffme ety [iea 983

(c) eNART GNB FLERR AR (e FRACET FeEee ok e .

2|

(d) GFTEDS GNEER G E D IR @R ISR |

28. Complete the following reactions : (any five) 5
were Al RfEAPeR 7= <=1 ¢ (fepiear 2wb))
(i) CeHsNH,+CHCI, +alc. KOH —
(i) CeHsOH + HNOj, (conc.) —
(iii) CeHsN,Cl+CH,OH —
(iv) CyHsCONH, + Br, + 4NaOH —>
(v) CgHsCHO+HNO;/H,SO4 +A —
(vi) CsHsONa + C,HsCl -
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29. (a) What are essential and non-essential amino acids ? Give two

(b)

30. (a)

(b)

examples of each type. 2

TS S SR R 9w e efemi 7h Srizad fa|

How are vitamins classified ? Name the vitamin responsible for
the coagulation of blood. 2+1=3

i (TR (T 1 27 (0% (A6 SIS 572 <1 OB
st ol |

What are nucleic acids ? Mention their two important functions.

1+2=3

o «fS 7 BEOT 707 STENGARD PR SE 1
OR / 9241

Write the important structural and functlona1 dlfferences
between DNA and RNA.

3
fo.qma. A% SGTAT SETS 2l SN felfore e wrfest
sfefiee Bl
Write a way to determine the Aw value of water 2

s A, WA R S @Bt Seiy fovall |
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OR / @341

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

STEA] (TIOPTRE IFHAR A9 ABRAR T <07 |

15
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