Total number of pages— 16

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.

(1))  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 eacl......................

(v)  Question numbers 9 to 18 are short answer type questions
And Car 2T kS each e e f RSl S

(vi)  Question numbers 19 to 27 are also short answer type
questions and carry 3 marks each

(vii) Question numbers 28 to 30 are long answer type
questions and carry 5 marks each

I1x8 = 8
2x10 = 20
3x9" =27
5x3 =15
Total = 70



1. What is the molarity of a solution containing Sg of NaOH in 450m]

solution ?
1

450719 T «br© 52l NaOH RISt &b anfifs R 2

2. How much Hj, in grams will be liberated if 1F Clectricity is passed
sse

through acidified water ?

1
Sl AT e LF 17 BifeTe 31 el Roteot R stfmery % w0
2 :

3. Identify the reaction order from the foilowing rate const
ants :

k=2.3x10-51 mol-'s-1

1
k=2.3x 1051 mol-ls-1
4. Which of the 3d transition metals exhibits the 1argest nu
oxidation states ? I B '
3d (R KGR 4IOERE G 490 o6 TRUTF G RE 1
ESIER
. Write the chemical formula for the following coordj
compounds : | b
TS G A (I5ICHIE AT A el ¢ s
Mercury (I) tetrathiocyanato-s-cobaltate (111)
34T CHEM [2]

6. In the following pairs of halogen compounds, which would underg?

Sy2 reaction faster ?

O (2 e SRS, (ER (Fao Sy2 el @osie 212

(@) D- CH,Cl and O—cx

e ) ©

7. Write the products that are formed by heating of the following ether
with HI : 1
OeTS Gl 91 DGR HI TS o< e o9e Serimmsg Fisl ¢

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

TS O (HEFTSA S ARE 1o AL /2

: ; : ! f
9. Diazonium salts of aromatic amines are more stable than those O

aliphatic amines. Why ?

R ARER TRACERN R Rt e TR @ |

G
OR [ G271
Why do primary amines have higher boiling point than tertlal‘jgf
amines ?
AR T R BeRics SRbAR qwize Rareers @8 (R?
Contd.
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10. Calculate the equilibrium constant of the reaction -

UL

34T CHEM

REI0R S & it 41 ¢
Cu(s) 249" (aa) > Cu* (aq) + 28 )
Given, E., =0.46V ; i T2, Eien = 0.46V
OR / @(’NT
Write the Nernst equation and emf of the folloWing cells at 298K

2

OTS TRl (SRR (8 A9 ST emf 298K R ¢

() Mg(s)| Mg** (0.001M) | Cu®* 0.0001M) | cuy (s)

W Sn(s)[sn*"(0.050m) | H* (0.020M) | 1, (o) (Ubar) | py ()

Define conductivity and molar conductivity fq- the
solution of an

electrolyte. Discuss their variation with concentryt;
ation, 2

Rgs Roey w3 O +ReIRSl @ TR ARaiRen

& Fyap 51®
e [ o s ‘3]
Wﬁ@%ﬁf@?fﬁawiﬂ@@ﬁw 1 e 7

[4]

112,

133

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

of the initial concentration of the reactant. 2

(RGAl (T 22 T RirR SR R AR Siver ¢re Mo
T |

OR / 92«

The initial concentration of NyOs in the following first order reaction
N,O< (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 1072 mol L.

Calculate the rate constant of the reaction at 318K. 2

e Srale 9N TR RGeS NyOs T ARfEs 9ivel 318K S

1.24 x 102mol 7! : N,05(g) = 2NO, (g)+1/20,(g)

60 Fif5< Fims N, 053 Siivet (2f2s1 0.20 x 102 mol L-1 | Rifgm=ioR 318K
SIS e Wi e 5 |

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

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

three times ? :

a6} JRfEa A Aroics 2gs @ W€ B Aees Tow g 27|
(@) SECSW T FAeeiCel Bl

(b) BF ==y fofed g RET 29 (SEm aelfie 232

34T CHEM (5] Contd.



14. Calculate the magnetic moment of a divalent ion in aqueous solution

16.

if its atomic number is 25. 2

G WWWWWWﬂWWEﬁWW%HQW
25 | |

OR / 9§24/

What are transition elements ? Give the'

general electron;j
: o : , ronic
configuration of transition elements.

1+1=2
KT (T 5 B e Sicamwere cﬁammmm‘fﬁﬁﬁﬂﬁwﬁw
: |

After having co - i
mpletely filled d orbitals (4d19) in sj]
VEr atom in its

sround state, how can you say that silver is a transition g
Clement ?

2

eTelq T B %1 SRER BEIANE e Tfeis % SIRiGe (4d19)

AR PP, e R ke U1 31 Reaomt <ofay o

OR / 925]

2+ 3
Zn“* salts are colourless, while Cu?* salts are Coloureq
Ied. Giy
g € reason.

2
24
27" TRAR IR, SIS Cu2t FReEa SEH | ey feit

|

What is lanthanoid contraction ?

What are
: t
lanthanoid contraction ? e Onsequences of

2)

187

18.

19.

34T CHEM

Explain why [Ti(H;0)g]®* is violet in colour. 2

[Ti(Hy0)g]3" T IR (el 62 il <l |

OR [ G241

[NiCl4]2~ is paramagnetic while [Ni(CO)s] is diamagnetic though
both are tetrahedral. Explain why. 2
[NiCL,J?~ SFpaR @ [Ni(CO).] Selpaas Tedl MRIbIE boseri o
Wiz | 7 g <4

(@) Draw structures of geometrical isomers of [Fe(NHg)z (CN)al™
g

[Fe(NHz)s (CN)a]~ ¥ SHiffos Sucaist somres! s |

OR [/ 25

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

(optically active) ? Explain. 2
o WOl N TN [oqs (s PR (SiEeEed Aww)? T
|

(@) cis-[crct, (ox),]*~ and (b) trans-[crcl (%))

Describe a method for the identification of primary, secondary and

tertiary amines. Also write chemical equations of the reactions
involved. 3

ARGR], GRS wiw GRbAR fFprEs Harewes e @bl 7S T |
RiTaPrRe G @l aRRe TRz seies @l

[7] Contd.



20. The time required for 10% com

2L

22.

pletion of a first order reaction
at 298K is equal to that required for 25% completion at 308K.
Calculate E,.

3
<51 829 TE Rz 298 K Swewr 10% W‘faﬁﬂ?ﬁﬁwm,m%aw

R 308K ©RFeie 25% i SRete T 27| EqS 59 e 1

Write the products of the following reactions : (any three)
1+1+1=3
ﬁﬁ%ﬁ@ww@aﬁmwm%m ; (ﬁm@ﬁm

(@)

—_—

H .+ HBr —

H I
SN Sl @I @lay s e
GH, - C—CH,
( O/ L wppy - -REERde
CH,
(d PHEL

How will you bring about the following conversiong » (any th
- ree)
(@) Ethane to bromoethene i

(b) Bromomethane to propanone

(¢) Benzene to bipheny]
(d)

Ethy] magnesium chloride to Propan-1-g]

34T CHEM

[8]

23.

wee WAl sffSaen @@ St e (R s

(@) T(AE 2[ TR REE

(b) FTCL 291 &A=

(c) @m’@m'w ARCFIRECET

(d) BB AR FA2CH # &ol- 1 -

Draw the structures of all isomeric alcohols of molecular formula
CiHi50 and give their [UPAC names. 3

RIS 7@ CsHjpOF ARGl 2% IRT G5 251 Sioe e 91 S 2299

IUPAC 915 fral |
OR / 91
ted
Give the structures and IUPAC names of the products expecte
3
from the following reactions :
(a) Catalytic reduction of butanal

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

) : llowed
(c) Reaction of propanone with methylmagnesium bromide o

by hydrolysis

Contd.
34T CHEM 911



oo el fRferarzg s o 5 Wﬁbﬁi‘{?@ 5107 S TUPAC 1% faart ¢ _ 25. An organic compound with the molecular formula CgH,oO forms

(@) REoiEER SEear Ra " 2.4-DNP derivative, reduces Tollens’ reagent and undergoes
Cannizzaro reaction. On vigorous oxidation, it gives

(b) =T BESRT b TARC® @i T e

1,2—benzenedicarboxy1ic acid. Identify the compound. 3

o
(¢)  WeRFTeIR FiRes G eeiivre fera i ot Pres aizg ey CoHyoO SRR 7 < TR (1R 2,4-DNP (Gairsfbe oM <0, B

RS AR FE OAE FheE & o@ | soEe SR 2@ 2 1,2-
e R abe W | (Teid! bie =i |

24. Explain why: (any two) 1'2+1%=3

(@) Ortho nitrophenols are more acidic than phenol.

OR | G
(b) Ethanol has higher boiling point than that of the
metho : ¢
e Give simple chemical tests to distinguish between the following
(¢)  Ortho nitrophenol is more acidic than ortho methoxyphenol pairs of compounds : 1+1+1=3
ol :
(d) Cyclohexanone forms cyanohydrin in good yield but (@) Acetophenone and Benzophenone

2,2,6-trimethylcyclohexanone does not.
(b) Phenol and Benzoic acid

2 @i il ¢ (R 751)
(c) Ethanal and Propanal
(@) < FRE e feerets st AET |

) e Al Gl (AR TS #Hie SR e i A @
(b) 2T TesicE fe FifdTe @RI

55 e SIS @S e
(0 W et s 1Ry R SR i, i

, 5 | T @G 2 GhY
(d) RS A biz 22 wfEw Ber o, g 2,2,6;%%% (b) T 5
(CEne]

| (c) 2 S & AICTE

34T CHEM



26. Complete the following reactions : (any three)

vere il RERIER =51 <=1 ¢ (Rearza forin)

COOH

SOCL,

@) Heat

COOH

N
®)  c.cro — NHCONHNH,

y

(i) NaBH,

() CH3COCH,co0C, H.
i) 1

(d) OH CrO,

27. Give reasons for the following : (any two)

3
(@) pK, of aniline is more than that of methylamine.
(b) Aniline does not undergo Friedel-Crafts reaction.
(6) Gabriel phthalimid thesis i
) . riel p ' imide synthesis is preferred for Synthesising
primary amines.

(d) Aliphatic amines are stronger bases than aromatic 4m;
| amines,

34T CHEM [12]

wore fral SARET w6 0 =0 ¢ (R w61

(@) <RfewR pK, FRaNRTeT @R

(b) GRS Frea-aoe Fiw 923 |

(c) elefiRs awiEa FCHEEE A (IR DARHRS AEee Wik iy @l
2|

(d)  GFiEhT GIRAER GRS qTiETeE @R wEE |

28. Complete the following reactions : (any five) 5
e fal Riearmz =209 91 ¢ (Rt 5o

() CyHsNH, +CHCL +alc. KOH —
(i) CxHsOH +HNOj; (conc.) -

(iii) CeHsN,Cl+CH,OH —

(iv) CeHsCONH, + Br + 4NaOH —»
(v) CeHsCHO+HNO;/H,SO,+A —
(vi) CeHsONa + C,HsCl >

34T CHEM (131 Contd.



29. (a)

(b)

30. (a)

What are essential and non-essential amino acids ? Give two
examples of each type. 2

ARG S SRS GfSe e %93}%@‘@ 707 Sneact fira |

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

%ﬁmcﬁﬁ@mmﬁa@iﬂ?mcﬁwmw@%ﬁmﬁ
CIRREET

What are nucleic acids ? Mention their two Important functio
. ns.

1+2=3
ﬁﬁ@waﬁﬁw?@gﬁ;%mﬂxm@m 41 | '
OR / &34
Write the important structural and functiona] differ
e
between DNA and RNA. e

3

S, S w4747 e 26 SEAEY Mefiors w PRGN
AlRER e

(b) Write a way to determine the A, value of Water
: 2
AT A%, S Ry 2 B Solie Bt
3¢FCHEM

[14]

Explain the bonding in coordination compounds in terms

Werner’s postulates.

FER COPTRE TEE e AR TR it

OR/ ©I<1

34T CHEM

[15]
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