- CENTRAL LIBRARY N.C.COLLEGE

Total number of pages — 16

CODE : 34T CHEM

BENGALI

2024
CHEMISTRY
(Theory)

Full Ma'rks : 70

Pass Marks : 21

Time : Three hours :

The figures in the margin indicate full marks
: for the questions.

General Iristruc’tio'ns :

@ -

(ii)
(iii)
(iv)
- ()
(vi)

(vii)

All questions' are compulsory.

Marks for each question are indicated agaznst it.

Ansuwers should be specific and to the point.

Question nurﬁbers 1 to 8 consists of eight very short

answer type questions and carry 1 mark each. ................... 1x8 = 8
'Question numbers 9 to 18 are short answer type questions -
and carry 2 marks each. ......ccueeervvvevverenereernieenreresesens 2x10 = 20
Question numbers 19.to 27 are also short answer type
* questions and carry 3 marks each. ................... rereeeneneanns - 3x9 =27
Question numbers 28 to 30 are long -answer type .
questions and carry 5 marks each. .............ccccceviueucuenne. 5x3 =15
Total = 70

Contd.



CENTRAL LIBRARY N.C.CC.)LLEGE'

~1. What is the molanty of a solution conta.lmng 5g of NaOH in 450ml

solutlon ? _ - . 1

4507’:?.7%:%1 TS 58N NaOH Ao waa (iRl 3o @2

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

through acidified water ? . ' | 1
| ifioTe (SR @R S 1F Ripe bifETe e o REW o iR H 18
Sa L | |

3. Identify the reaction order from the following rate constants :
k=2.3x10"51 mol-ls™! : | : 1
k=2.83 %1051 mol-ls7!
4. Which of the 3d transition metals exhibits the largest number of

oxidation states ? o 1'

3d (AT FRETTPT MSSCAR (i APCS FRH TRYF T GG (1A 2

5. Write the chemical formula for the following coordination

compounds: . 1
s SR sEh @sifa s @b @
Mercury (I) tetrathiocyanato-s-cobaltate (I1I)

34T CHEM (BENG) ' [2]

6.

.In the following pairs of halogen compounds, which would undergo

Sy2 reaction faster ? 1
TNEA @M cﬁ‘m cem R SN2 ﬁﬁwze—mi@v
. . . v l
®) /\/\I ma /T Nc
7. Write the products that are formed by heatmg of the followmg ether
Wlth HI 1
%WWW HI 0% o1 IR if5® Besiate Tl 8
8. What is the basic structural difference Bet\Neen starch and cellulose ?
. 1
B G2 GRIEITER WY AR 15 sty (e
9. Diazonium salts of aromatic amines are more stable.than those of
aliphatic amines. Why ? 2
| Waﬁmmﬁmﬁaﬁmaﬁmﬁmq e @R AR
(4?2
OR / 9
Why do primary amines have hlgher boiling pomt than tertiary
amines? 2
AR quizAeE Tes SRbmi quitneE (3 @ @ﬁ?
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CENTRAL LIBRARY N.C.COLLEGE

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

Riftrafta SIFRT &7 SloR! T 3
Cu(s)+2Ag* (ag) > Cu®" (ag)+24g(s)
| Given, Eg =0.46V; Creal m ESy = 0.46V

OR [/ &Y

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

2

TN® WEA (FRYEW @S TN G2 emf 298K (S el ¢

() Mg(s)| Mg* (0.001M) | Cu?* (0.000 1M)| Cu(s)

(i) Sn (s) | sn** (0.050M) | H* (0.020m) | H,(g) (tbar)| ft(s) _,

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

electrolyte. -Discuss their variation with concentration. 2

'@ﬁmﬁmﬂxmﬁﬁwﬁ@fmxmﬁﬁaﬁwwwmﬂnww
e 1 ~iRafze siffeds 2 Sme 3@t

34T CHEM (BENG) 4]

12.

13.

?

Show that the half-life penod of a first order reaction is mdependent
of the initial concentration of the reactant. ~ .2

I8 ﬂﬁ@WﬁWW@Wﬂﬁ@WWW@WﬁWW
At '

OR /] &34}
The initial concentration of N2Os in the following first order reaction

N,05(g)— 2NO0, (g)+1/20,(g) was 1.24 x 102mol L-! at 318K. The

concentration of NyOs after 60 minutes was 0.20 x 102 mol L1
Calculate the rate constant of the reaction at 318K, 2
. { .

TG SEfRe AU FER ﬁﬁrmﬁz@ N,O53 AT siivet 318KC3?¥[

1.24 x 102mol L' : N,05(g)— 2NO, (g)+ 1/20,(g).

60 TG #N,053 stipet =@M 0.20 x 10-2 mol -1 | Rzt 318K (S

5ifS &= TN [ @ |

A reaction is first order in' A and second order in B.
(a) Write the differential rate eq'Uation. ‘ 1

(b) How is the rate affected on 1ncreasmg the concentratlon of B
three times ? , 1

<ol Rt A AT e @ R B ACE R o = |
() TowiEafmRE (krER) TE TRl @l
(b) B@Wﬁm#qﬁwmmmﬁ@@?

34T CHEM (BENG) | [5] ‘ ~ Contd.
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14.

" 15.

'16.

Calculate the magnetic moment of a divalent ion in aqueous solution

if its atomic number is 25. - _ - : 2

WWWWWWWﬁWWW«Wﬁ@wm
25 | .

OR [/ &%

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

HeueTe BAMIRGR (elements) & &2 mﬂa @smm Aot ‘w@%
ﬁ:msr T

After having completely filled d orbitals (4d') in silver atom in its

~ ground state, how can you say that silver is a transition element ?

2

ﬁwmﬁgﬁmwmwm@@ﬁdwﬂ%mmdw)
Wm@»ﬁwwmﬁﬁ@mwﬁ@w«m

OR / @94t

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

Zn2* FRIGEEN I9RW, SfFe Cu?* sReeE I8 | IR (e |
What is lanthanoid contraction? What are the consequences of

lanthanoid contraction ? 2

FRIAEG A 52 @RS FKEPOER IR (PR wow e e
AT 2

34T CHEM (BENG) (6]

17. Explain why [’.l‘i(HQO)E,]:"+ is violet in colour. | | )

18.

[Tl(H;zO)6]3+a acfr% R @ 7 |
OR/ w'«’far

[NiCl4)% is paramagneﬁc while [Ni(CO)4] is d1amagnet1c though :
both are tetrahedral. Explain why: 2

[NiCla]?- wa@?ﬁn 5% [Ni(CO)4] TARTST et ofda Wﬁn N SCZ |

& IR I .

(a) DraW structures of geometrical isomers of [Fe(NH3), (CN)4]—.
- ‘ . : 2 .

[Fe(NH), (CN)a)- <R, Soifife® Tl someta s el |

OR/W

(b) Out of the following two coordination entities Wthh is ch1ra1
(optically active) ? Explain. . 2

Wﬁﬁwwf@:—@ mﬁaﬁ@ﬁ(wrﬁﬂmwﬁw)?w’
Tl |

(8) cis-[crct, (ox),]*~ and (b) trans-[Crct, (ox) [

19. Describe a method for the identification of primary, secondary and

tertiary amines. Also write chemical equations of the reactions
involved. ) , ‘ L 3

A, mﬁmam@(ﬁ)mmﬂwaﬁmaﬁ
S| ﬁm@mmwmﬁamq@mm Al

34T CHEM (BENG) [71 ' Contd.
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20.

21.

ERe
. H

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

B! e TR RiFR 298K©wm 10% 31~ 08 (T IR VIR, (33

| RR I 308K BT 25% T TS VR | E,F T e el |

v Write the products of the following reactions : (any three)
B 1+1+1—3

ﬁﬁﬁﬂ@ ﬁﬁmm%ﬁ qR Beol Tgef@ TN A 8 (@mm fea5) .

+ HBr —»
4 H B

(b) CHj, CH2 CH = CH2+HCZ L

CH, - C =CH,

(c) Ej 111  yppy Roroxde o

22.

CH,
(d) +HCl T

How will .you bring about the following conversions ? {any threej

3

(a) Ethane to bromoethene

(p) Bromomethane to propanone
(c) Benzene to biphenyl '

(d) Ethyl magnesium chloride to Propan-1-ol

34T CHEM (BENG) [8]

23,

N> et ARSI FOIR T (- o)

(@) A (AT AR

(b) SR A oA

() @R e aEReE

(d) T IR (FRRT (AT W19

Draw the structures of all isomeric alcohols of molecular formula :

CsH)20 and give their ‘IUPAC names. S 3

WT‘Tﬁ?Fqu csHmoawwﬁcmﬁaswmmwmm\m
IUPAcammn '

OR/ oqr

Give the structures and IUPAC names of the products expected

from the followmg reactions : . 3

(@) 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

| 34T CHEM (BENG) [9] . |  Contd.



CENTRAL LIBRARY N.C.COLLEGE

. 24.

e eat RiTatete (A St I3 ANTISETR 134 G2 [UPAC =i 018

(a) ﬁ@ﬁmm BRI e

(b) azlﬂraﬁ?@ﬁas mﬁm @ﬂﬁf%cw I SRR
() ﬁﬁ!ﬁawrmfﬁm IROSR % (RNt Fiferat ok @ —ﬁﬂamﬂ@ﬁﬂ

Explain why : (any two) o | 1%+1%=3
(a) Ortho »nitropheno'l's are more acidic than phenol.

(v) Ethanol has higher boiling point than that of the
‘methoxymethane.

(c) Ortho nitrophenol is more acidic than ortho methoxyphénol.

(d) Cyclohexanene forms cyanohydrin in good yield. but

2,2,6-trimethylcyé:lohexanone does not.
R G R 7%)
(@) A AT ot (AT ST S
(b) T @%ﬁt‘@ Rafafie @ @™
(c) wdl cHeRTEE (e e g R

(d) ﬂmmmﬁmmmiﬁwwﬁa@awm % 2,2, 6-
BRI <@ |

34T CHEM (BENG) [10]

25. An organic compound with the molecular formula CgHioO forms

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

1,‘2—benzenedicétfboxylic acid. Identify the compound. - 3

chloo‘WMﬁas m G (SR om 2,4-DﬁP cwi‘wﬁ@ ﬁéﬂmm

farartes Rafe g e [RiEFn @) softs st o=y 1,2-
cHfEmeRPRER Wi fier | (el =mie @t

“OR/ 7T
Give simplg chemical .tests to‘ distinguish betwe;en the following
pairs pf compounds : 1+1+1=3
(a) Acetophenone and Berizophenone
(b) Phenol and Benzoic acid
() Ethanal a1:1d Propanal :
Rl ST AT TG AT TS T IR ATl w1
(@) OB R G
(b) (T R IS WG

(©) TANE =R céi19nﬂ1‘c"l

34T CHEM (BENG) (1] Contd.
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26. Complete the following reactions : (any three)'

s orenl RPN =i ¥ ¢ (G-I fo1E)

27.

COOH
_ socL,
(@) Heat
COOH
| NH,CONHNH,
(b)  C4HsCHO 22
-~ () NaBH
(c) CHy;COCH,COOC,H, J L
@) H* |
. . Cro
(d) —OH —— 3=

L

Give reasons for the following : (any two)

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

() Gabriel phthalimide synthesis is preferred for synthesising

primary amines.

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

34T CHEM (BENG) [12]

NG A FASTHAR FRA [P IR ¢ (FFTA Fi5)
(@) ‘ﬂﬁﬁmlprﬁW A QR -
(b) <Ff Brreer-ers R =8 A

(o) NS e IR e (T ARG o 5% ey cren

| (d) ’ﬂﬁﬁﬁ?ﬁ? GRS GRS I cQIzEﬁ QM =R
28. Complete the followjng, reactions : (apég ﬂve) | , ‘ | »5
s et Riteme rsgef m (G )
() C¢HsNH, + ‘chi3 +alc. KOH —»
(@) c;HSOH + HNO, (concv.) -
| r(iii) CéH5N2Cl +CH,0H —
(iv) CqH5CONH, + Br, + 4NaOH —>
(v) CsHsCHO + HNO; /H3S0, +4A -
- (vi) CeHsONa + C,H.Cl -

' 34T CHEM (BENG) . [13] . Contd.



29. (a) What are essential and non-essential amino acids ? Give two
' examples of each type. . 2
SRAIGT GRS SR wpifre e areef 76 Snigrd s |
(b). How are vitamins classified ? Name the vitamin responsible for
the coagulation of blood. , . 2+lé3
iR ETiRerm el w1 702 e T 4 TRITe! 31 fooifima
| AN T | |
30. (@) What arenucleic acids ? Mention their tfwo important functions.
1+2=3
SR IbS Re qwm 75 By FiceE S I |
OR /] 9231
Write the important structural and functional differences
between DNA and RNA. ‘ 3
6.9, TR WA TG AT Samacaisy MAfre @ Fih N
TEEd IR
(b) Write a way to determine the A, value of water. 2
GER Ay, TR i 7R G e @l |
34T CHEM (BENG) [14]
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OR / @33}
Explain’ the bonding in coordination compo_unds in terms of
Werner’s postulates. ‘ ‘ 2

Al CEISTEIN THAE Werner T BRI I 1 |

34T CHEM (BENG) [15]



