Total number of pages —16

30T CHEM

2020

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)
(i1)
(i)
(iv)
()

(vi)

(vii)

All questions are compulsory.
Marks for each question are indicated against it.
Answers should be specific and to the point.

Question numbers 1 to 8 consist of eight very short
answer type questions and carry 1 mark each.

Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each.

Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each.

Question riumbers 28 to 30 consist of three long answer
type questions and carry 5 marks each.

1x8 = 8
2x10 = 20
3x9 =27
5x3 =15
Total = 70
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ﬁhoose the correct answer : -1

When temperature of a solution increases then —
v{ﬁ)/ Molarity decreases and molality increases

(h) Molality decreases and molarity increases

(¢ No change occur for both molarity and molality

(d) Molarity increases and no change in molality.

w7 ©eas! Afg Sferedt 8

cafoat @t e Gaeet e = cofom—
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(1) a’aﬁ%w:ﬂm%ﬁwmﬂﬁa@m

@) WARD I 7 I WA Al AR T

\Zﬁ;ict the galvanic cell in which the reaction takes place. Further show,
' which of the electrode is negatively charged. rt+1o=1

wos i BEFE e (@RI (ETSTE (PR B | T (e AT
. YOl LG (TS | |
Zn(s)+2Ag" (ag) > Zn** (ag)+2Ag(s)

3, t is observed when a beam of light is passed fhrough a colloidal

solution ? 1

<5 TEACT TR WS (ol 3y sAfaie [ ARetve e

Mhich form of the iron is the purest form of commercial iron ? j BN
Rom IR @izae @5l SRR (@M IRET (PRI 22

Arrange the following in. the order of increasing bond dissociation
enthalpy : 1
woTe WAAR AHE R GHREHR B wre AERl ¢

FQ, Ciz, Brzr IZ

o p——

sorcHEm - 2 |




ut

A . =y
of CH,— CH —CH,—Cl and CH3;— CH,—-CH —Cl which is
CH, CH,
more reactive towards SN; reaction and why ? 1

CHy— CH —CH,—Cl % CH,— CH,— CH —Cl (TBI{0R (PRGN

CH, CH,

SN, Ritemie 2 el -@ﬁwﬁsﬁ?

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

fite the Reimer-Tiemann reaction. : 1

e Pem R B

1

WWQW%WWTW

i}

CH,CH,CH (Br) COOH, CHyCH (Br) CH,COOH, '(CH3),CHCOOH,

9. (@)

Give the significance of a ‘lattice point’. Which point defect increases

the density of a crystal ? | 1+1=2
‘TR R T MR @Wﬁ 7 @b wive @R Ty I FE?
B Or | &%l |

'_W\ semiconductor. Classify each of the following as being either
T “a p-type or an n-type semiconductor : 1+(Yo+12)=2

30T CHEM

(a) Ge dopéd with In-

(b) B doped with Si.

AR el il | oo G 4 ARSI p-ceTt o n- Tt o w1
&F) GeT In C8 ol TR

(}) BT Si (7 TRR IR
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malleable and ductile ?
7, Explain.-
1o+1Yo=2

at type of solids are electrical conductors,

“Tonic solids conduct electricity in molten state but not in solid state

-@%ﬂ«ﬁﬁﬁﬂ&fﬁﬁﬁﬁwﬂﬁmﬁaﬁﬂwmw?
wargly #7 o171l (lonic solids) e a1 eRge Rged TARIZ] 8 T
wzre w2 R0 A1

efine the following terms : (any four) Vax4=2

() Krafft temperature

(i) Mole fracﬁon

(iiij Isotonic solutions

(iv) van’'t Hoff féctpr

(v) Ideal solution. |
eSS SRIRR0R e Bt ¢ (R sy

() TrgEe Taeel |

() WF e
(i) TR (Isotonic) =

(iv) % T PF '
() o 7@l

4

12, (@) A solution is obtained by mixing 300g of 25%

40% solution by mass. Calculate the mass
in solution.

solution and 400g of
Percentage (w/w) of water

‘ 2
25% B 300 & % 40% TR 400 2 Rafe -

_ R @by :
GRS A AN S *fojeny (w/w) Ref =1 m i
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®) A 1.00 molal aqueous solution of trichloroacetic acid (CCl3COOH) 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
B2 Tahbbe GvT 1.00 T TH R T GBS ©IF TEHIHECS S <l
25| TIOOIN T 0202 100.18° (Z@mbaz) 3 T b fbw ufbea (%6 2%
iRt e T | (AR K, = 0.512K kg mol 1)

‘W‘molar conductivity of a solut_ion.DE%plain how ‘molar conductivity
changes with change in concentration of solution for a weak and a strong
electrolyte. | 1+1=2

wmﬁmﬁ@mﬁ\wﬁms@mqﬁmﬁﬁwmﬂﬁaﬂiﬂw
oS (@ oA ZWe

14Wg reactions occur at cathode during the electrolysu; of aqueous
~ sﬂver chloride. _ :

Ag (agq)+e” — Ag(s) E° =+0.80V
H* (aq)+ e — 1/2 H,(g) E° =0.00V

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

éﬁiﬁ%awas’aﬁwﬁwﬁmq@mﬁﬁﬁmﬁmﬁ@m

Ag” (ag)+e” — Ag(s) E° =+0.80V
H" (aq)+e” — 1/2 H,(g) E° =0.00V

o R Re (E°) W fofge (it Ridmt @ave T8 27 <
G .
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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. - Yotlfo=]

SIFE FIT e TR IR IOCs! TRl | F A O S SN oY
e Gfbolos «foes e AfRaZen ewm R |

15. (a) 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

a5t R A ATHTF 2w TN = B AATE TGOl T = |
(@) RiTA0R AR ke 27 7@ &=A |
(%) B alvel fefad 3 1 RN 29w R 2o ARa?

Or / g4

T a certain chemical reaction variation in the concentration in [R]
vs time (s) plot is given below. 1hx4=2

(®)

 In[R]

tis)

For this reaction
(i)  What is the order of the reactipn?
(i) What is the unit of rate constant k ?
(iii). Write the relationship between k and ¢ 5.

» " (iv) What does the slope of the above line indicate ?
e Caoaoty

30T CHEM m P s 7\(, M,S,‘g [6]




mﬂﬁﬂmﬁﬁﬁ%ﬁvﬁmﬁaﬂﬁaﬂmﬂwm]wm(m)a
@1 foq were faie weg =31

In [R]

t(s)

«% RiFae

(F) Rieasr w RFwme

(@) RiFaoe 29 & k3 o 2

(o) kO ty,F TSI FFC! BT _

(}) @2RE (71X Biet (slope) (BT & oI 2
16. (a) hat are “minerals’” and “ores” ? Differentiate between them.
, | 1+1=2
e ol O SR {2 i T Ak B |

Or / 524t

» (b) Whatis roastmg and calcinations ? Explam with a chemical equation
of each. 1+1=2

SR S OleRIE T @I 2 GBIt IS [Rideae STe @2 ol |

17. Explain the bleaching action of chlorine. _ 2

- pfRe BEegw of a0
\18. Why is Cr?* reducing and Mn3* oxidizing when both have d*
~ configuration ? ' 2

Cr2+ % Mn® TSR 44 TEgTR Reoet e Cr2t (1 Ree oiF Mn>* ™
iR 4 (e e

- 30T CHEM [7] | Contd.




99% completion is
or a first order reaction, show that time requlred for ) ,

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

ol @, <t el e RS 99% sosfef FRACT e 90% il
aﬁaﬁaﬁmwzeqwm| |

19.

20. (s) What are emulsions ? What are then' different types ? Give example

of each type. 1+1+1=3
SRGd (emuls1ons) IF QT2 ﬁﬂ ffen W @ﬁ'ﬁ? & e AP
G Srrgse |

Or/ <!

at is shape selective catalysis ? Describe some features of catalysis

by zeolites. s o ' 1+2=3
Wﬁaﬁwwmﬁwmaﬁﬁamﬁwwﬁwﬁ%ﬁw
frgain Caf® 3t < | |

21. (a)- 'Answe_r the following :
o

at is lanthanide contraction ? Why achrude contracnon is
greater from element to element that Iantharude contraction ?

1+1=2

mwwqﬁﬁﬁﬁsﬁ?mﬂmw
SR B GNet Rt S S @Eﬁmmm.

Wts are colourless while Cu2+ salts are coloured Why ? .
y -

1

an"' W@ﬁﬂ SNETS Cy 2t Wa@ﬁ 'ﬁ?{l?

_30TCH;$M i S
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Or / 9q!
(b) Answer the following :
O 2RTFR0R TEq WAl 2
() Use Hund’s rule to derive the electronic configuration of Ce3*
ion and calculate its magnetic moment. 1+1=2
T TR R Cedt iR EEN [UPet i S Zae
PR A T e

(ii) Cu (I) has d'0 configuration, while Cu (II) had d° configuration.
Still Cu (II) is more stable in aqueous solution than Cu (I). Why ?
- 1

. Cu (1) 3 A0 RYPT SI% Cu (1) I d° Ryt @itz 98 ety e
Cu (I) O Cu (I) ¢ Wi HfFa| [Fae

' 22.‘ Answer eithé}' (a) and (b) or (c) and (d)

- (a) O (b) MBI (c) WE (d) T BT 79 3

(@) A solution of [Ni (H 20)6]2+ is green but a solution of [Ni(CN),]* is

colourless. Explain. 2

[Ni(£,0), | 7 Bt oS e e [Ni (CN),]* 3% o1 321
Tt =4

| Mﬁne the termx “coordination sphere” with one exaxhple. 1
o1 THIZAR TS ] 7o’ 3 KR fova

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

THRIerTS PR e gHRerTe Feite @B Bogw Swizad |
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ble in the following

(9 How many geometrical isomers are possI ;
coordination entity ?

oo SERS ANE AR SIeIy AN Ol K0! T2

: 3
[Cr (CZO4 )3]
23. (@) Give reasons : 1+1+1=3
IR e ¢
(i) C— CI bond length in chlorobenzene is shorter than C — CI

- (i)

o

(iii)

(i)

30T CHEM

bond length in chloromethane.

FIETHT C — Cl AT ™0 @’a’ﬁmﬂ% C — Cl AN e

3% =1

Haloalkanes easily dissolve in organic solvents.

(TG (&R qe IR wge 24|

The presence of nitro group (-NO,) at o/p positions increases
the reactivity of haloarenes towards ‘nucleophilic substitution
reactions.

o/ p TGS ARY’ St (-NO) TIARTE coor e BSRer o

efogeiT Ride 3w |

Or / &3y

wer the folIoWing : . : e 1¥%2+114=3

WWW%&M

Write the mechanism of the following reaction :

©e RIFAOR iR B e
CHsCH,OH M, oy oy gy 4+ 1,0

[10]



\y{ve:he structures of A, B and C in the following reactions :

| ﬁﬁmrc%jaA,Bwif. wimaNm\ NOL
CH,Br —XCN_, 5 _ LialH, | Hvo; o~ C HﬁU"l
3 7 re B 7 c
. 3K ;-
4. (a rite the main product(s) in each of the following reactions :
1+1+1=3

wﬁmﬁm@mmawﬁmm@wm(m)%m

CH,
(i) CH;—C— O—CH, +HIl —>
. ' | BoH
' CHy— CH—CH, — 2%,
’ [ii]3H,0,/0H ~
o [i]ag. NaOH
o [u] Cdz, HY ’
- O/
(v) How do you convert the following ? | 1+1+1=3
woTe AT (@EWE 2ARTeT a1

(a) Phenol to anisole
e ol @f=T

S (b) Propan;z-ol to 2:'ihethylpropan-2-ol
siofiq-2-5 q #dl 2-fIARFALAN-2-51=

(c) Aniline to phenol.
af¥fFwa o[ e |

30T CHEM [11] | ki
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i ia and

25.. (1) Anaromatic compound ‘A’ on treatment Wll:h. aqueous amngl e

| heating forms compound ‘B’ which on heating with Brz \?V A the'
forms a compound ‘C’ of molecular formula CgH7N. Write

structures and IUPAC names of compounds A, B and C. | 3
a5t G E0F Gl A 7 TR O RER ore R 39 s FfEca ‘B’
TG o197 27| B’ Br, W% KOH I LS il e ‘C Gl S1o 2
4 R I CaR CoHoN | A, B S C (il ffBi a1oe Wik ITUPAC A

foral |
Or / 9241
() How do you convert the followfng ? | 1+1+1=3
woTe A (W RS SRal? ‘ﬁ | | "
O
(iL~"Benzene to phenol d)’y\[ ' W/‘ _
V) (i) Nitromethane to dimethylamine | "M’[“& N/
ARE e o1 SRR Sdg A

i‘n, CA Wnﬂine to phenylisocyaﬁide. V- 0V

o R s Rt R |
—‘( KD}\ ) S .

d/;f; (@)  Arrange the following in decreasing order of the pKj, values : 1

Q-/ NGV W@Kﬁ mﬁ GYETS JERT 3 Q
' C,Hx :
; 2+15 H2f. CG CH3, (Cis)zNH and Cﬁ 5 H2

M. How are vitaming Aamdifs 17
- : assified ? o _
coagulation of blood. ed ? Name the vitamin responsible for the
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erte the important structural and functional d1fferences between
DNA and RNA. 2

DNA SIi% RNA 3 o107 9% iR e "f_TQﬁW cﬁﬁﬁﬁm

27. W is the difference between a nucleomde and a nucleotlde i il

O 52 W% FEkmrsizes e w1k fe
Mpe of bonding helps in stabilising the -helix structure of
proteins ? 1

(RPT 4R AR Ao -zl 107 GBI IfFT IR corE?

) |
(c) Classify the following as addition polymer or condensation polymer.
1

Wﬁmmﬁﬁ@m mmwwwﬁwﬁmﬁ m&tﬁ—i@mw:

“{i) v Teflon
- (GFE
(i) Bakelite.
. @S

28. Answer either (a) and (b) or (c) and (d) :
(@) SF (b) M (c) WNF (d) I T T 3

(a) Ve reasons :
et weefia ¢
@) ugh nitrogen exhibits +5 oxidation states but it does not
form pentahalide. 1

| e ARE TG +5 TR TR (TYAZ G F (PIBIRERG o1 w6 |

(11) alogens are coloured. | 1

(2T TEITE. I8 |
- 30TCHEM [13] . Contd.
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29.

IR

(b)

(c)

(d)

(@)

(iii) A(Hs form hydrogen bond but PH3 does not.

NH; (@ 229°e G 517 IR #Aitd (8 PH3 @ (RIS |

Comf;lete the following reactions : 131=2

were fral fferapTE e 4 8
(i) CoB{+ 0y > ?
4NaCl+MnO, + 4H3504 — ?

When HCI reacts with finely powdered iron, it forms ferrous chloride
and not ferric chloride. Why ? 2

m%mﬁﬁ@%wﬁama%mmﬁﬁmmrﬁmmﬁ@mm@
=, Wﬁﬁﬁ?ﬁ@mlﬁm?

(i) What is the oxidation state of phosphorus in H3PO;4 ? _ 1
H3PO; © ¥954IR Sise o3l 5 292 |

(n) How can you prepare Cl, from HCl and HCI from Cl, ? Write
reactions only. 1+1=2

P AF HCL T 5t Cl, Si% Cly 3 #ial HCl oiers /e (&
ﬁ&mrm%w

How will you convert the following ? Give equations only.
1+1=2
oo fra AT AR TR @ INaEl ﬁvm

(1) Benzene to acetophenone

| G5 B

Benzoic acid to Benzaldehyde.

e f @b of ez

[14]
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(b)

Or / 941

Although phenoxide ion has more number of resonating structures
than carboxylate ion, carboxylic acid is a stronger acid than phenol.
Why ? 2
3t Reraizs S e itk s SR SHels @, wefte wfEE
9T RrrreE @R« oE | e

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
hYdl‘OgenSulphite 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

Bt tERE e 69.77% T, 11.63% 22GTEA WIS IRMREA SfEEH
AT | GO ST ©1 86| 3 BrPE ReRed [eiRe Ao %
AN 23T (GTRATIEST Bl W A Mo T TE SR GTH A
ORI | SR TS FReE 3 2AHES O o afbe fre | i
e i wie [ @2oE I T BT

30. Whe term copolymerisation and give one example.  1+1=2 .

(c

" S-gEEIed (copolymerisation) & @bl SrizaepR JER
(M Why should not medicines be taken without consulting doctors ?
L _

1
oIz o] ofiee w1 T e She wzae

ich forces are involved in holding the drugs to the active site of
enzymes ?- 2
GG e g 8afd (el (drug) T 4R AR @R e wive
2q? ;

Or [ 921

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

‘ﬁwﬁﬁﬂauﬂ%ﬁm’ﬁ?ﬁ’mﬁﬁ?wmmml

X
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