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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:

(AT questi;ﬁns are compulsory.

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

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

answer type questions and carry 1 mark each. 1x8 = 8

(v)  Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each. 2x10 = 20

(vi)  Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each. 3x9 =27

(vii) Question numbers 28 to 30 consist of three long answer
type questions and carry 5 marks each. 5x3 =15
Total = 70
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Choose the correct answer : 1

When temperature of a solution increases then —

(1) Molarity decreases and molality increases

(b) Molality decreases and molarity increases

() No change occur for both molarity and molality

(d) Molarity increases and no change in molality.
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Depict the galvanic cell in which the reaction takes place. Further show,
which of the electrode is negatively charged. 1o 4+1/5=1

qi oredi f[ienoe Aabe 26w AT @b @Rl @ @ 2Egeb
e SIS — e |

Zn(s)+2Ag" (aq) —> Zn** (ag)+2Ag(s)

What is observed when a beam of light is passed through a colloidal
solution ? il

O o e A K e 5 5 | oL P o B R e oo e

Which form of the iron is the purest form of commercial iron ? 1

e I SREIE T [em IR SR 6 232

Arrange the following in the order of increasing bond dissociation
enthalpy : : 1

et a5 [ W diEttE S Aes ¢
E, Cly, Bry, I,
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Out 'of CH,— CH — CH,— ¢l and CH,— CH,— CH —CI ‘which is

@F% : CH,
more reactive towards SN; reaction and why ? 1
CH3 — CH —CH,—Cl &R CH,— CH,— CH — (I G163 GRiSioa SNy
CH, CiEls,

faferam ofe Afer @ @2 @2

Write the Reimer-Tiemann reaction. 1

ANF-Tr [t @il

Arrange the following compounds in increasing order of their acid strength :
' 1

FeareseE snFer «ife SpiE Sdam e ¢
CH4CH,CH (Br) COOH, CH5CH (Br) CH,COOH, (CH;),CHCOOH,
CH,CH,CH,COOH

(a) Give the significance of a ‘lattice point’. Which point defect increases
the density of a crystal ? 1+1=2

‘oA J'a @R @Rl iR [T @t @3l e 99y g S e
or / %t i

(b) Define semiconductor. Classify each of the following as being either
a p-type or an n-type semiconductor : 1+(atY2)=2

(@) Ge doped with In

(b) B doped Witﬁ Si.

SRR e v | FRFReutER el p-@f 9 - *He i |
(F) Ge @ [n-9 TfoR FICT

() B & Si-9 ©fF2 T |
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10.

11.  Define the following terms : (any four) Yox4=2
(1) Krafft temperature
(ii)) Mole fraction
(iif) Isotonic solutions
(iv) van’'t Hoff factor
(v) Ideal solution.
FEReskE )l @l ¢ (@epe biEfb)
(1) @IECEe Tl
(1) T SRIH
(iii) ATSSATE G
(iv) S 2T IS
(v) o TS|
12. (@) A solution is obtained by mixing 300g of 25% solution and 400g of
40% solution by mass. Calculate the mass percentage (w/ w) of water
in solution. 2
25% Ut 300 I Gk 40% wrag 400 ﬁfﬂﬁ&—w&ﬁmvﬂ@m ol
AT IO ST S *foizs| (w/ w) et =)
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What type of solids are electrical conductors, malleable and ductile ?

“lonic solids conduct electricity in molten state but not in solid state”. Explain.
12+115=9

(P SR oA =it Rge AARRE), TR R TR 27
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13,

14.

Or [/ 51

(b) A 1.00 molal aqueous solution of trichloroacetic acid (CCLL,COOH) is

heated to its boiling point. The solution has the boiling point of
100.18°C. Determine the van’t Hoff factor for trichloroacetic acid.
(Kp for water = 0.512K kg mol~1). , 2

SR IESLS =ikes 1.00 Wﬂ@%@ﬁﬂmw@wwm

517 51 25 | TRI04 wetisss 291 100.18° GRAPTRIN | GREREHFGS SyifFices
(O3 2T IEIH W B! (SR Ky, = 0.512K kg mol-1)

Define molar conductivity of a solution. Explain how molar conductivity
changes with change in concentration of solution for a weak and a strong
electrolyte. 1+1=2
eI SRR FRE 7S | G S =R Y7 ©fes Koy (=g ARIRS! woes
AT PO ARTOT 22

(1)  Following reactions occur at cathode during the electrolysis of aqueous

silver chloride.

— Ag(s) E° = +0.80V
12 Hy(g) b B =000V

Ag"(ag)te”
H' (ag)+e

On the basis of their standard reduction electrode potential (E°)
values, which reaction is feasible at the cathode and why ? 1

Ty Prerer @iReed ofee Reae mraite e [ wabe
23|

> Ag(s) E° =+0.80V
> 1/2 H,(g) E =000V

Ag (ag)+e”
H' (aq)+e”

e Reel Rerm (B7) MW fefere @ R i T o=
AR (P 2
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(b)

(@)

(b)

State Kohlrausch law of independent migration of ions. Write an
expression for the molar conductivity of acetic acid at infinite dilution
according to Kohlrausch law. Yat1o=1

SR HA Ao AR CHEAR o6 G0l | GIFAITE IS SHRIS!
SR oY SRR St ST @ieg ARRiReR e b @

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

(b) How is the rate affected on increasing the concentration of B
three times ? : 1+1=2

G A A~ ACACT 22 @ R B-9F AT st For 2|
@) Rieats seees 24 @b @il |
(@) B-9F 9 foqed g (ofe RiTaw @ FeiE e[ +or?

Or / 24
For a certain chemical reaction variation in the concentration in [R]
vs time (s) plot is given below. 1ox4=D
In [R]

t(s)

For this reaction

(i) What is the order of the reaction ?

(ii) What is the unit of rate constant k ?

(iii) Write the relationship between k and ¢, ,.

(iv) What does the slope of the above line indicate ?

30T CHEM (BENG) [6]

(I (G I (AR [R]-G9 FAICATT =a0g sifHase) <= 5o (Gire)
8 (e7fog e el 2|

In [R]

t(s)
92 Rfgaides
(=) Fieavs @ F92
(@) R 2 &< k9T @ 2
() k GRR /- GF T RO A |
(q) T @A Ble (slope) i Abd® T2

16. (@) What are “minerals” and “ores” ? Differentiate between them.

1+1=2
e sl Gk iR Fe gfow M A @l
Or [/ 9241

(b)) What is roasting and calcinations ? Explain with a chemical equation
of each. 1+1=2
OIS IR Bl#TIRA B T 2 2l GHib qPTie R M= IR
CSTCAT | '
17. Explain the bleaching action of chlorine. )

iffeR [ag of IR S|

18. Why is Cr2* reducing and Mn3* oxidizing when both have d4
configuration ? 2

Cr2t G2 Mn3 TSREe 44 T Rep AR seee Cr2 ReRs @9e Mys+
T 5] SIS T (5 2
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19. For a first order reaction, show that time required for 99% completion is

20.

213

twice the time required for the completion of 90% of reaction. 3

(RIS @, G316 s e Ridraiee 99% 7=l S Ty [igiba at @ A,
ol 90% = T T AR S 7wd 2eAl SIS |

(@)

(b)

(a)

What are emulsion ? What are their different types ? Give example of
each type. f 1r 1l =)

BT (emulsions) FICF FCT 2 wigrd [afes Eﬁl’ﬁ@ﬁ?ﬁ 312 ATTHI0T G0
T Trizdd wie |

Or [/ &€

What is shape selective catalysis ? Describe some features of catalysis

by zeolites. ‘ 142=3

s ) o Rl A7 Feaacsa At Ao SeEh K

TSt @RE I FE

Answer the following :
Toa 2SR Ted WS ¢
(i) What is lanthanide contraction ? Why actinide contraction is

greater from element to element that lanthanide contraction ?
1+1=2

SEAIRG ALHIOA FE00 Sl @RI ? RS FRFOER TR G
TR (AP S0 G (TIeeT W0® SHIfEAIRS FCHIGERE A (1 @i 2
(ii) Zn2* salts are colourless while Cu?* salts are coloured. Why ?

1
Zn2 FREPTE TR S Cu 2 TROPEE A8 | (<12

30T CHEM (BENG) [8]

Or [/ &2/
(b)) Answer the following :
T eHSETE ©Sd 7S 8

(i) Use Hund’s rule to derive the electronic configuration of Ce3*

ion and calculate its magnetic moment. 1+1=2
20 FFIRIGTR AR CeB* AT 2T [P (TR <R 7 IR
Qe W e |

(i)  Cu (I) has d'° configuration, while Cu (II) had d° configuration.
Still Cu (II) is more stable in aqueous solution than Cu (I). Why ?
1

Cu (1)~ d10 /T G=R Cu (I1)-<R d° R iiem | w2 St wacet
Cu (1) (U Cu (I1) SIEF JZI | &2

22.  Answer either (a) and (b) of (c) and (d) :
(1) R (b) S (c) SR (d)-99 ©&F WS 8

(@) A solution of [Ni (H,0) 6]2+ is green but a solution of [Ni (CN )4]2_ is

colourless. Explain. : 2

[Ni(H,0), |*" -7 w3t 7w Tl % [Ni (), > - &9 Z= <62
T[0! T |

(b) Define the term ‘coordination sphere” with one example. 1

G0 SHIBAGTZ FFH] e - R (el |

(0 What are the ambidentate ligands ? Give one suitable example of
ambidentate ligand. 1-+1=2

kﬂw fFolesk F12 TISCHs FHites G0 TS Brigad s |
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How many geometrical isomers are possible in the following
coordination entity ? 1

3,
[Cr (C,04 )3]
23. (@) Give reasons : 1+1+1=3
I NS 8
(i) C — CI bond length in chlorobenzene is shorter than C — CI
bond length in chloromethane. :
FRCEEGEE C — Cl AT 0= GIRNAEE C — CLIF (e
(AT (=D 27 | |
(i1) Haloalkanes easily dissolve in organic solvents.
TS (ST UG R(G U9 23 |
(iii) The presence of nitro group (-NO,) at o/p positions increases
the reactivity of haloarenes towards nucleophilic substitution
reactions.
o/ p SR TG &3 (-NO,) TS Fitaiar@e-«a= Feipeieis
dfozi7e [l wwifie @ |
Or [/ 9231
() Answer the following : 1Y5+114=3
frareufer Bed (=il ¢
(i)  Write the mechanism of the following reaction :
Tev Riea R e s
CH,CH,0OH — 58, cH,CH,Br + H,0O
30T CHEM (BENG) [10]

24. (a)

(b)

(ii) Give the structures of A, B and C in the following reactions :

xpa Jieaita A, B «=2 C {46a 5@ ¢

: LiAIH HNO
GCHYBr ——ZCNCE 4+ 5 B 3 ,C
3 273K

Write the main product(s) in each of the following reactions :

; Tl =6
e Rferaette &< 33 [ieaeme smidh (9w Gt @
CH,
(i) CH;—C— O—CHjz+HI—
CH,
5 li182Hs
() CH,— CH=CH, N
[ii]3H,0,/0H
[i]aq. NaOH
(i) C,Hs;— OH —
lii]co,, HT
Or/ &1
How do you convert the following ? 1+1+1=3

Raeals Sreng ~Ffaes @2

(a) Phenol to anisole
(e (A0 ST

(b) Propan-2-ol to 2-methylpropan-2-ol
gofi-2-0l (AT 2-FARFAT-2-01

(c) Aniline to phenol.
Sy s e
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25. (a) Anaromatic compound ‘A’ on treatment with aqueous ammonia and
heating forms compound ‘B” which on heating with Br, and KOH
forms a compound ‘C’ of molecular formula C¢H,N. Write the
structures and IUPAC names of compounds A, B and C. 3

G SHERGDS (9l ‘A’ e SHicnaE e [ 9w o Seg
FCe1 ‘B’ (9l 5ifd® 2T | ‘B’ F Br, 9<% KOH 2 ©&& I<ee ‘C/ (3l
o0 ZW T SR @ T CH NI A, B &R C 5] foeiioa aioe @32
[UPAC =¥ (=Te21l |

Or [ &<

(b) How do you convert the following ? 1+1+1=3

AesE SR ey a2

(i) Benzene to phenol

@S (A e

(ii) Nitromethane to dimethylamine

ECBIRCA (AT SRRz

(iii) Aniline to phenylisocyanide.

TR (A TR ErRG |

26. (n) Arrange the following in decreasing order of the pK, values : 1
fCRee pK, 98 I SEFIE SHEEE Aele 3 -

CoHsNH,, CeHsNHCH,, (C,Hs),NH and C,H NH,

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

coagulation of blood. 1+1=2
fobifmE F8 ©itl S5l 1 232 Frea SECIRER ooy dica s oot
<3 EeAl |
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Or / J=<1

Write the important structural and functional differences between
- DNA and RNA. 2

DNA 3% RNA-GF S0 «{R PR 1 LTS @l |

27. (1) What is the difference between a nucleoside and a nucleotide ? i

HoPeART iR e SsiEres Ty < A1 ?

(b)) What type of bonding helps in stabilising the -helix structure of
proteins ? 1

F 4T 9] (EOER - SRR AP FE COlE 2

(c) Classify the following as addition polymer or condensation polymer.

: i
FESe TRRAMEIE A T[] TN B @R e |
(1) Teflon
(i1) Bakelite.
LD |
28, Answer either (a) and (b) or (c) and (d) :
() SR (b) G (c) G (d)-<F B Tl 3
(a) Give reasons :
JEA S 8
(i) Though nitrogen exhibits +5 oxidation states but it does not
form pentahalide. 1
e ARHIEE +5 TEI SR ol AW [T @S (ADITEIRT oo
B 4l
(i) Halogens are coloured. 1
ISR 6 |
30T CHEM (BENG) [13] G



29.

(b)

(c)

@)

(a)

(i1i)) NH; form hydrogen bond but PH3 does not. i
NH; Q3G a9l 9107 F00 2@ 58 PH; Al =i

Complete the following reactions : ; 1+1=2
e [P =5l s ¢

G CoHy+0, > ?

(ii) 4NaCl+MnO, + 4H,50, — ?

When HCI reacts with finely powdered iron, it forms ferrous chloride
and not ferric chloride. Why ? D
e fife dcel SIREER e HCL {iea 6@ 939 @ @0 @[z &ifs 23,
RS ERRS 2 Gl &2

(i) What is the oxidation state of phosphorus in H3PO; ? 1
H,PO;-(S FREICH SR O=7| el 2032

(i) How can you prepare Cl, from HCI and HCI from Cl,? Write
reactions only. 1+1=2
ofil Feim HCl (A Ch @R Cly (AE HCl 28s FE?2 96
el el

How will you convert the folfowing? Give equations only.
1+1=2
Srarea SreiE ARAEe FE? @6 T 7S |

(i) Benzene to acetophenone

e (AT SHICBICRw

(i) Benzoic acid to Benzaldehyde.

ST SR (4 @eEaRs |
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30.

(b)

(@)

(b)

(c)

Or / 92491

Although phenoxide ion has more number of resonating structures
than carboxylate ion, carboxylic acid is a stronger acid than phenol.
Why ? 2
e REIHES SIAER @RI 5107 FRISE0 SIRE (e @, ©f 309s
TR SIFe EFEaE (AT @ == S 271 =2

An organic compound contains 69.77% carbon, 11.63% hydrogen and
rest oxygen. The molecular mass of the compound is 86. It does not
reduce Tollens’ reagent but forms an addition compound with sodium
hydrogensulphite and give positive iodoform test. On vigorous
oxidation it gives ethanoic and propanoic acid. Identify the compound
and write equations for chemical reactions involved. 3

G55 (SR @l 69.77% T, 11.63% [2C@ice =R A0 S

it | eI SART =1 86 | W Sremiad Rlasee Reifie 9 A e

AN 2RCEITE ARG G A Gl SN U GRR SNCAITSIE
WWWI@@WWW@%W@\&WW
O | G wie @ 32 Rieetg IR TN @l |

Explain the term copolymerisation and give one example. ~ 1+1=2

TR & GFh Srizgeie IR |

Why should not medicines be taken without consulting doctors ?
1

TSR 2R 26l (& ¢34 A THe 72

Which forces are involved in holding the drugs to the active site of
enzymes ? 2

GGBEE Hew B 83 (@5l (drugs) (& 4@ IE G @ *feaiF
TGS A2

Or /[ &1

What is meant by the term ‘broad spectrum antibiotics’ ? Explain
with an example. - 2

‘R +ifFvm SOBAIHe S 2. Sriggeriz R @ |

e
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