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28T CHEM

2018

CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

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

General Instructions :

(t)
(i1)
(ifi)
(iv)
(v)
(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 numbers 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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State whether true or talse :

In Schottky

1

defect, in order to maintain electroneutrality, the number of
l

missing cations and anions are equal.

W @ R T g

S @foe ezt R A R (A (O S G 7] A |

2. Give the definition of solubility of a substance. 1
M1 GBR wRreR weE

3. Why is N, less reactive at room temperature ? 1
LR TS N,3 Aol w9 & 2

4. Give the structural formula of 2-Methylpropan-2-ol. 1
2-fR1% AToAT-2-ST oo HH |

5.

Arrange the following compounds in increasing order of their boiling

points : 1

CH3CHO, CHyCH,0H, CHy~0~CH,, CHyCH,CH, .

Fse (@RS Pides Tenias Taase Mo -
CH3CHO, CH3CH,0H, CHy ~0~CH,, CH3CH,CH,.

6.  Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : 1

NHj, CoHsNH,, (C,Hs),NH, (C;Hs), H

EE (@6RET TN 500 PReY FRIN ©loR SEETS e ¢
NHj, C,HsNH,, (C,Hs),NH, (C,Hs ), H
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4 What are essential amino acids 2

St afar afps @ v

8. What is Chemotherapy ? ]
bfres fa o

r

8. Show that total vapour pressure over the solution of two liquids 1 and 2

at a particular temperature varies lincarly with the mole traction of a

component, y 4

Yedl (@ (sl oo s Tueers whl g4 | WA 24 <5 @odq T3 AP
b1 HAHA G5 Bl WA S FE FRAies Sre A4adR @

10.  1:8g of glucose (CgH 1p0) is dissolved i 100¢ of water in a beaker. At
what temperature will water in the solution boil at 1013 bar ? Given

boiling, point of pure water at 1-:013 bar 1s 373 15K and K, for water 1s
0-052 K kgnmol!. 2

A5 A4S 100g ARTE 18g 85 (CoH 50,) FAET @A 251 1013 bar 5197
vare 4 AR feam Tuiere TEfaa v fan wine 1013 bar ¢ fanw ot
TGEAIE 373 15K W Al ard K, 4 T4 0-052 K kgmol!

11. Starting from the integrated rate law of a zeroth order reaction, R - P,
show that half life time ot the reaction is directly proportional to the initial
molar concentration of the reactant. 2

Gin| QIR fafe I, R>P, 14 Eﬁa‘-ic'fé 4 o4 o4 was =t WHEq ([
fafFaicom wGRmeE e wifr T aveR Fumgsifee

12.  Answer any two of the following : 1x2=2
(1))  Why does physisorption decrease with increase of temperature ?
()  Why are powdered substances more effective adsorbents than their

crystalline forms ?

28T CHEM |31 Conid



15

14.

19:

() Give the decreasing order of flocculating power of the following ions
i the coagulation of a negative sol.

Na*, Ba**, AP?

fesreaRa Rzear wore vee o g

() Sl e wfet et (S sfdrire Rz s 2

(i) “wF wwrers wiReieed oft wwg Ry wfie deefs ¢

(111)  ANIF Be] GBI SSXHAS NG SRR a0l e 7 |
Na*, Ba®*, AP+

Mention fwo industrial applications of colloids. 2
TG 70 S 2Arale B 34 |
(1) Give the structural formula of H;3PO,. 1

H3PO, 3 %7 =6 il |

(i)  How do you account for the reducing behaviour of H 3PO, on the
basis for its structure ? d

H3PO, 3 o1 fofes T Reme «f @its anayt ) 2
Identity the major product in the following reactions 1x2

()  CH3CH=CHy+HI->CH3CH,CH,I +CHCHICH,
Cl

Cl Cl

B Anlyd. FeCl Cl

0 @, Gy Q)
Cl

e RiTarre 1 i «mdh fae o) ¢
(i)  CH3CH=CH,+HI—CH3CH,CH,l +CH3CHICH,

Cl Cl Cl
: )
Anhyd. FeCl
(i) @ I e S @/ ¥ @
Cl
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16.

7.

N

Write mechanism of the following reaction : (any one)
() CH,Cl+OH — CH;0H+CI
Cl
(i) CH,-CH, _CH —~CH,+0OH™ — CH3;—-CH=CH -CH; +Cl~
e fefeam feafafa &0 e (Frerr 96r)
(1) CH;Cl+OH™ — CH;0H+Cl™

Cl
| -
(i) CHa—-CH,—CH-CH3+OH™ — CH3~-CH =CH -CH;3+Cl

Identify the products A and B in the following reactions : 1+1=2
] H
. @/ e iaffrr) . B0
373K

(i) HCHO C""C;OH > A+B

et RiEurre Eaee «wd A <= B bale &4 ¢

873K

- HO Conc. KOH s A+B
(”) HC p et

(1)
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18.  Answer any one of the following - 2
(1)  What are antagonist and agonist drugs ?

(i) Give one example each of bactericidal and bacteriostatic
antibiotics.

Fiesietama frarar b Tea f s

(i) efeebiEs s wblem SuaaEmE @ v

(i) IR wR @rEfrehe aofsan e grebre Tirdd @

19.  Answer either (a) or (b) :
(a) &2l (b)a Taq &4 ¢
(@) What are semiconductors ? How electrical conductivity of

semiconductors vary with temperature ? Give one example of

intrinsic semiconductor. 1+1+1=3

woifaarsl & » sideifamizivama fage «faadte Taeem s @ «fada
=3 ¢ SEfkifze Sdef@E] Wb TwrzAd e

OR/ ¥4t

(b)) What are paramagnetism and ferromagnetism 2> What type of
substances would make better permanent magnets — ferromagnetic

or ferrimagnetic ? 2+1=3

SEpESRTel U FApEEESl [ 7 (B R Mg Tegh 2E pEe AR
+74 Al — (FApEIE ([ FEpERE AwidE ¢
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20. ()
(11)
21, {(a)
(b)
2. @
28T CHEM

her eaC A PIve mperature s
[he rate constant tor a chenucal reaction at a piven temper.

23x10 "Lmol 's ' What 1s the order of the reaction ? l

G B Twere apiimiis fafaa abia oM mae gare

23x10 % Lmol Ys7! | fafaanhm aw fa v

Show that in a 1st order reaction, time required tor completion ol

99-9% is 10 times of halt life time of the reaction. 2

—

Cr3sal @ 2= Fwe fafema «bra 99-9% s waA sinif S [aunbi
G W 10 @ 7|

Name one important ore of aluminium Give 1its  chemical
composition.

|
eyl 9By sy e amw R | 2R e sigfe
Give the Mond Process for refining of nickel. 2

e ciieer ama s efammn B

OR/ @y

How copper is extracted from low grade ore ?

R T wreftes 9 e T wrEd afiq 17 ¢

What is the basic difference between

a double salt and a
co-ordination complex ?

1
(7S S W= A e @1 CONA sfiday & o
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(b) Give chemical tests to show that [CO(N[-I,»;)SCI ]504 ang

[CO(NH3)S SO, ]Cl are ionisation isomers. 1

[ColNH;);Ct]s0, = [Co(NH, ) 50, Jc1 - =imeita s o

(YA AFERE 7 SEd 341 |

(c) Mention one analytical application of co-ordination compound. 1

T AFA (R by tacafEE Fama Trad w4 |

23.  Answer either (a) or (b)
(a) T (b) T T fra |
(@) (i) Give a method of preparation of 3° alcohol. 1

3° g Bl AES el

(i) State the mechanism of the reaction. 2

OH
H* I

fesre Rigarsr i B

OH
H* I
CH3CH=CH2+H20 — CH3 —CH_CH3
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OR/ &3

() (1) Complete the tollowing reaction —

{Oy-0-cH,

farere R e sa —

- Br, in
@—o—u;;, _ Bat o
ethanowc aad

)  Explain why alkoxy group (-OR) is ortho, para directing and

activates the aromatic ring towards electrophilic substitution
b

@R REER (-OR) O, (i ffapaf) e @ Tba ba EF AR
sfegioma A wFy Ry wa IR 34|

Br,in_ >

>

cthanore acid

24,  Write chemical reactions to affect the following transtformations  (any
three) 1x3=3
(1)  Butan-1-ol to butanoic acid.
()  Cyclohexene to hexane-1, 6 -dioic acid.
@(i11) Butanal to butanoic acid

(iv) Ethanoic acid to ethanoic anhydride.

farste AAfRTETAR WiE s P R & e (R 385
() fARma-1-ves b abete

(1) DRI (IR, 0 widafya afvets |

(iii)  faBIEET OB abvtE |

(iv) AR Gfbee RNRD IRRGIRS |
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2D Uo‘)

(b

()
20. ()
(b)
27. (@)

28T CHEM

Give a chenmucal test for primary amines. 1

SILCIE| RURESE RO I P AR ey e

What happens when aniline reacts with bromine water at room

temperature ? )

R Tusore afifeii 3w Al wsts [l o @ 1B 2

Write the diazotisation reaction of aniline. 1

R S R G

A carbohydrate (Cy,H,,0,,) is boiled with dil. H,S80, in alcoholic

solution to form two hexoses with the same chemical formula.
Identify the carbohydrate and the two hexoses. Give necessary
chemical equations. 2

B! FLIGT (C,2Hy,0,,) R 73 71 H,S0, 7 7978 ST
T I LS P (G N | G Wi &S 7ol
foare a1 erametn R TRk fa)

What is denaturation of protein ? 1

ofo fipfer % 2

Give one example of homopolymer and one example of co-polymer.

1
5T AN S% 5 RN Tigael fomy |
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(h)

(c)

28. (a)

(b)

28T CHEM

Mention the structural difference between thermoplastic

and thermosetting polymer.

SivieliBR Terl @i eIt AT o ‘:nafem Tl 3 |

Give one use of high density polythene (HDP).

TRy AR (HDP) I by a2 SEd 1|

Define standard electrode potential.

A (Y Teaq A @ |

The measured emf of the cell —

polymer
1

Pt(s)| H,(g, 1bar )|H" (aq, 1M)||Cu?* (ag,1M)|Cu(s) is 0-34V.

What is the standard electrode potential of the

corresponding to the reaction ?

Cu 2" (ag,1M )+ 2e” — Cu(s)

Pt(s)| H,(g, 1bar )| H" (aq, IM)||Cu?* (ag, 1LM)|Cufs)

half cell

1

@RGE GReRl Rge oEe o[ AW 034V st R wm

SR 2 FEg [Few w29

Cu 2*(ag, 1M )+2e — Cu(s)

[11]
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(c)

Represent the cell in which the following reaction takes place.

Mg (s)+2Ag' (001M)—> Mg (0130M)+2Ag(s)

Write the N?rnst equation and calculate the emf of the cell at 298K.
Given E:{,u =817V 1+1+1=3
e /e st D! Torgiom |

Mg(s)+2 Ag* (00 IM)— Mg* (0130M)+2Ag(s)

(PROR A =84 AT el S 298K'S (RTB e a1e1 1 |
WIR E,, =317V |

OR/ &Y

What is battery ? Give one example each of primary battery and
secondary battery. 1+1+1=3

RO & ?ﬁﬁmﬁ@ﬁﬁmm@@@ﬁﬁwmﬁﬁs‘m@ﬁw

29.  Answer any five of the following : 1x5=5

(i)

(i)

(ii1)

(iv)
(@)

28T CHEM

Explain why NO, dimerises.
Why is H,0 a liquid and H,S a gas at normal temperature ?

What happens when potassium chlorate is heated with manganese
dioxide ?

What is Oleum ?

Fluorine exhibits only -1 oxidation state, whereas other halogens
also exhibit +1, +3, +5 and +7 oxidation states. Explain.

[12]



(vi) What are interhalogen compounds ?

(vii) Why the noble gases have very low boiling points ?

oK e e Tek 4l g

(i) NO, 9 Frarifteww G g i <11

(if) R THOIS H,0O S Wi H,S (o 7 2

(i) IR FEHs GraNFT TR wHET e TEfHe R T W6 2
(iv) < i 2

0) FRE @ -1 TR SRZ @R, [ S @@ +1, +3, +5 S +7
Gied SR (TR | AR 4 |

(Vi) TS @R & 2

(vii) FIB (SIFARI ToalkS I F7 2

30. Answer either (a) or (b) :

(a) G (b) T TGS T4 3

(@) (1) Give the general electronic configuration of d-block elements.
1

d-(S 1R GTETERIRT MARe SEgag [y o |
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g ——— s

(1)

(111)

(1v)

b @

(i1)

28T CHEM

Silver atom has completely filled d-orbitals (4419 in its ground

state. Yet, it is considered as transition element. Why ? 1

TE wEEre fETeR AR d-SRRGE Fov (4d10) (2 A | TR e

TAF FAFApE GTE @nE e [ e

(]

Cu* 1on is not stable in aqueous solution. Explain.

A ¥a6 Cy* jon FfZd wZ | A=y 74 |

.

Actinoid contraction is greater from element to element than
lanthanoid contraction. Why ? 1
CTETST (FZART FAbTord AfFigs ACaba wise 27| & ¢
OR / T2af

Which of the first row transition metal exhibit +7 oxidation
state ? 1
A W] FAFAPAN 4P G +7 TR T2 (W 2

How would you account for irregular variation of 1st and
2nd ionisation enthalpies in the 1st series of transition
elements ? 1

LAY (T FLFIPTE CIARR 24T O S wEieee Graia
wfmEeE ARed w e

[14]
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(m)  What are interstitial compounds ?

s [@erEm @ oy

(1v)  Gie fwo uses of potassium permanganate.

DI A5 45 aa2a L 441 |

— e
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