Total number of pagés -16

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:

(i)  All questions are conpulsory.

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

(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 shqrt answer
type questions and carry 3 marks each. 3xQ =97
(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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1 State whether true or talse - 1

In Schottky defect, in order to maintain electroneutrality, the number of

missing cations and anions are equal.
Al 7 R T =4 ¢
T SIS FEFTR DT A R 2 B S e Heg

2. Give the definition of solﬁbility of a substance. 1

smiel GBiI7 TRTeR e |

3. Why is N, less reactive at room temperature ? 1

HglEe] Teere N3 Afewe! o &g 0

4. Give the structural formula of Z'Meth}’lpmpan-z-ol -

2-FIZE 27oA-2-6F4 515 ATHG el

o1

Arrange the following compounds in arens
>INg order of thej s
points : S of their boﬂmf
3,

MEIG (@ITARE PEea Tearad Teaaws A -

CH;CHO, CH3CIH ,0H, CHy -O-CHj, (.‘H;CHQ(‘H
\ “Hj,

e - » fotlowing con oo A
ctrength in aqueous solution - er ot their basic
1

NH 3. ClIsNH» (CoH ), NHL(Co ) 1

_ F Gl 13s Pideq gy <.
(i@ (TP ST TS MRS ISR Sarom S

NH

: S 3
" C,HsNH, (C,H1,),NH, (("2‘["’5)31‘1'
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1 State whether true or false : 1

In Schottky defect, in order to maintain electroneutrality, the number of

missing cations and anions are equal.
W1 ¢ o Trme = |
T 60 AN I AR FITRRN (R (PO I AT TR T |

2. Give the definition of solﬁbi]ity of a substance. 1
M R TRTeR Ak fa |
3. Why is N, less reactive at room temperature ? 1
MR THeere N3 Hfwel I [ o
|

Give the structural formula of 2-Methylpropan-2-ol.
2R ACA-2-9T A3 FCES T

e

5. Arrange the following Cvompounds;in increasing order of their boiling
1

points : _
CH3CHO, CH3CH,OH, CH3--O-CH3, CH3CH,CHj.

e (saes igea Tenrag Taae A@RI
CH3CHO, CH3CH OH, CHy -O-CH3, CH3CH,CHj;.
Arrange the following compounds in the increasing order of their basijc

otrength in aqueous solution 1

NI{”g, (.ﬁzl'{lewiz, ((.‘2#15 )2 N}'I, (C'ZIMIS):; H
(G IR ity uAS PiEed WEP SlgeR TEEws TSR 2

N, CHsNHz, (L NH. (Cabls)
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" 7. What are essential amino acids ?

iRy afiee afss P

8. What is Chemotherapy ? . 1
bR & 2

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

at a particular temperature varies linearly with the mole fraction of a

component. 2

oreal @ @ o RS THwrs 7ol T 1 9% 23 T GOR €9 B AT
Biol TEOR Bl TellenR W TR AT TS oIt wAfeEa |

10. 1:8g of glucose (CeH1206) is dissolved in 100g of water in a beaker. At
what temperature will water in the solution boil at 1-013 bur ? Given

boiling point of pure water at 1-013 bar is 373°15K and K,, for water is

0-052 K kgmol-!. | 2

@51 RRAITS 100g NS 1-8g g (CeH1200) G I ZA1 1-013 bar G191

wa® 4l ARG R Gawere Tefe 2 Fl Wiz 1013 har o fAsE AR
| TeS 373 15K S AARTR A K, T 0-052 K hgmol!

11. Starting from the integrated rate law of a zeroth order reaction, R =P,

show that half life time of the reaction is directly proportional to the initial
molar concentration of the reactant. 2

B WaE R, R-P, 3 Sq3eTe TR OTR A Y a4 (g6 @
Riranse edSmer Riewes s SR sipeE R |

12, Answer any two of the following : 1x2=2

(i)  Why does physisorption decrease with increase of temperature ?
(i) Why are powdered substances more effective adsorbents than their

crystalline forms ?

28T CHEM ' [3] Contd



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

Na’, Ba = TALT
e e iR Tes Fl g
(i) TusE 7""9‘4 =Gl FE Ceifee SiHmeEe oy A A ¢
(i) R DASE RIS ST THE T afis aemer o
(i) AT 2 GO WSS TR SR sisee werel gmao! il
Na™, Ba*' AL |

13.  Mention fwo industrial applications of colloids. a
TG 70 Sl 2@l Trad 1|
14. (i) Give the structural formula of H 3PO,. 1]

H3PO, ¥ %7 A6 7l |
(i)  How do you account for the reducing behaviour of H,PO, on the
basis for its structure ?

H3 PO, 3 st Tefes Zam Reme o g MR T ¢

15, ldentify the major product in the following reactions -

(i) CHyCH=CH,+HI—CH, CHJCHQHCH sCHICH,
8 |

(ii @ e L S @Cf @

e R[iFanaks 13 Rivarers "‘f%frfﬁ

Toeie 9 s
oC 21+CH’4C“1CH
3
Cl . I -
- " A 3] a. FeC ™
(i1) @ +Cl, ___I_III_{‘_(_[S“ 5 @/ Cl @
+
Cl
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(iii) Give the decreasms; order of flocculatmg power of the following i ions
in the coagulation of a negative sol.

. Na*, B(12+ AP
fRre@RR Rirerar go19 Tesk @
(i) w3 A e oS wficiRe R g A o
(i) “FOF FASE ARHITES ST TFzl [y Siie deRTE 2
(i) AN B GO LTS [NIRIE SIHIARA e FIo ZHacs!

. Na*, Ba>, AP

13. Mention fwo industrial applications of colloids. | 2
FREI 75 ST el T 4|
14. (i) Give the structural formula of H,PO,. 1
H3PO, T 9157 ACIH &l | .
(i) . How do you account for thé reducing behaviour of H3PO, on the
basis for its structure ? | 1
H3PO, T s fefee 2ar Rerd «Ff s g aRal 2
15. ldentify the major product in:the following reactions : 1x2=2

() CH3CH=CH,+HI->CH,CH,CH,I +CH3CHICH,
cl

| e Cl
(i) @ vl Anlzyd.FeClS_; @,C;l @

ficsre RiTaRRe 33 [idmErs b Bae o o
(i) CH3CH=CH,+ HI—CH3;CH,CH,I +CH3CHICH3

Cl Cl Cl
' ' Anliyd. FeCl Cl
cl

[4]
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(i) Give the decreasmg order of rocculatmg power of the following ions
in the coagulation of a negative sol.

. Na*, Ba®*, AP

FRISRIE R 5517 Tel ol ¢

() Turel 3w mel e (5o wifdiRe B g A e

(ii) T TIS(T AR E of gzl ey wlzs dode 2

(iii) HNTF Z5 GO BACHTS NIRIG TR SISLA FToH ZHAee! fal|
 Na*, B>, AP

13.  Mention fwo industrial applications of colloids. 2
TIC 707 e e S 34|
14. (i) Give the structural formula of H;PO,. 1

H3PO, ¥ 5157 AS Frai |

(i) . How do you account for the reducing behaviour of H3PO, on the

basis for its structure ? 1
H3PO, 3 o= fefes 2am Rere «F caeee g 3fdl 2
15.  ldentify the major pfoduct in the following reactions : 1x2=2

() CH3CH=CHy+HI~>CH3CH,CH,l +CH,CHICH,

Cl | | cl
(i @ ., Anhyd.FeCl3ﬁ\ @El @
Cl

e RivaREs 331 [iFaers 4nh Bare =
()  CHaCH=CHy+HI—CH3CH,CH,l +CH,CHICH,

Cl | | Cl a Cl

' ' Anlyd. FeCl

(i) @sz ks B ©’+
| a

[4]
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16. Write mechanism of the following reaction : (any one)
() CH3CI+OH™ —> CH3;OH+CI”

"l
- |
(i) CHy-CHy—CH—CHy+0H™ — CH;—CH =CH ~CH3 +Cl”

ol Rfar ki & o (R b
() CHsCl+OH™ — CH3OH+CI”

. Cl -
() CHay-CHy-CH-CHz+OH™ — CH3—CH =CH -CH5+Cl~

17. Identify the products A and B in the following reactions : 1+1=2

(i) ©/CH3 Cl,/hv H,0
: 2 sy, A—=—>B8B
, . 373K

* " Conc.KOH
i — A+B
(u) HCHO A +
e Rimrre /Ridcrs mﬂAmBm@,Wz

G H,0

CHs ci,/mv
y A———B
@/ | - 373K

(ii) HCHO Conc.KOH > A + B

A4
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18. - Answer any one of the following : : 2

4

(i) What are antagonist and agonist drugs ?

(i) Give one example each of bactericidal and bacteriostatic

antibiotics.
frsretame [T 959 T=a Bl s
(i) e Gk U5HS SIYER & ¢

(i) EEwREA Al @Tﬁﬁu’ﬁ;ﬁ% aﬁtam%d G e Tt |

19. 4 Answer either (1) or. (b) :

(1) Q% (h)3 T A ¢

(@ What are semiconductors ? How electrical conductivity of
semiconductors vary with temperature ? Give one example of

intrinsic semiconductor. 1+1+1=3

SRR e 2 SRR R RSl Samom e (e R
T 2 erfize wdeifRE b TaeRd

OR) e

(h) = What are paramagnetism and ferromagnetism ? What type o

substances would make better permanent magnets — ferromagneti

or terrimagnetic ? 241=

LS WA (PILTRRE B 2GR e sy Tl BN g
A AR - (FHHIR @ (TRFED ey o
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20. (i) The rate constant for a chemical reaction at a given temperature is

23x10°Lmol 's'!. What is the order of the reaction ? 1

23x107 5 Lol s~} | RiTFor 7w & ¢

(i) Show. that in a 1st order reaction, time required for completion of

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

(rRS3l (T & N R @B 99-9% A~ 2'3e FaN wa e
SRR P 10 @ 2|

21. (@) Name one important ore of aluminium. Give .its chemical

composition. B 1
SRR G5 ere SR A | T A Al
() Give the Mond Process for refining of nickel. 2
AR (IO IR TS 2RI F |
OR/ @41

How copper is extracted from low grade ore ?

ﬁﬁﬂmwﬁwwzﬁ’vﬂé @S e wfq A v

22. (1) What is the basic difference between o double salt and a

co-ordination complex ? 1

o7 w e ) g R G Side) fa v
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(b)) Give chemical tests to show that [Co(NHg)5 Cl ]SO4 and

[Co(NH3)5 504 lc1 are ionisation isomers. L 1

[Co(NH,); C1]50, ®R [Co(NH,);S0, ]l oiaT el 3
WWWW'«’I@I |

(0 Mention one analytical application of co-ordination compound. ]

SRt e (T by WO e Tt 4|

23. Answer either (d) or (b)
(o) @A (b) T T foA|
(@) () Give a method of preparation of 39 alcohol.

3° GAFER Bl AES Tl |

(i) State the mechanism of the reaction.
) OH
H* |
CH3;CH=CH,+H,0 = CH;-CH —CHj,

e Riaidr feaii

OH
H” l
CH3CH=CH2 +H20 ".—_\. CH3 "CH —CH3

28T CHEM (8]



OR/ &4t

() (@) Complete the following reaction — ‘ 1
@_O_CHs Balh___, 7 | '
‘ ' ethanoic acid

. firse Rigmd! T =4 -

@_ O—CHa - Bpin .,
3 ethanoic acid o

(ii) Explain why alkoxy group (-OR) is ortho, para directing and
' activates the aromatic ring towards electrophilic substitution.
5

@& B (-OR) =g, cﬂﬁﬁﬁcﬁtm ST & LA T
faior I R o T TR0 A

24. Write chemical reactions to éffeét the following ransformations : (any

three) 1x3=3

(i) Butan-1-ol to butanoic acid.
(ii) Cyclohexene to hexané—l, 6 -dioic acid.
(iii) Butanal to butanoic acid |

fiv) Bhanoic acid to ethanoic anhydride.

fiewie ARREIER ﬂw‘ﬁﬁﬁﬁ'mﬁmmﬁm s (RrizTt fof)
@ [EEA-1-9 AeomiEe afbels |

(i) aiasm%m @FR-1, 6- DRAR® <f5eA |

(i), REOITTE Rebmie 4fowE |

(v) TR P R RIRIRE |
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25. (n)
®)
(c)
26. (@)

Give a chemical test for primary amines. | 1

AR IS <Ot IR ST T

What happehs when aniline reacts with bromine water at room
temperature ? : 1

g Txeore G e TR AR e R sk & e 2

Write the diazotisation reactioﬁ of aniline. : . 1

G femT Cimrase Ricst B

A carbohydrate ‘(C12H22011) is boiled with dil. H,SO, in alcoholic

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

chemical equatmns 2

@Bt WW (Ci2H2,0;;) FRE TS 7Y H,S0,T 7S Somes

T IS TS T IS 1 T | TG W S 7o

()

27. ()

28T CHEM

@Ffﬂﬂmﬁ % G FRILANR Srfze 3

foare 111 e IR AT 71t

‘What is denaturation of protein ? 1

oo Rgfoswa & 2

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

1

[10]
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(b)

(c)
8. (1)

(b)

28T CHEM

Mention the structural difference between thermoplastic polymer

and thermosetting polymer. 1.
SioteiS TN S Sl XN 15~ Tt =1
Give one use of high density polythene (HDP). 1
WG SRR (HDP) 3 @57 IR T 1

1

Define standard electrode potential.

oA (I o] sice W

-

The measured  emf of the.ceil -
Pt(s)| Hy(g, 1bar )|H' (aq, 1M)||Cu?* (ag, 1M) |Cu(s) is 0:34V.

What is the standard electrode potential of the half cell

corresponding to the reaction ?
Cu %*(ag,1M)+2e” — Cu(s)

Pt(s)| Hy(g, 1bar )| H" (ag, 1M JICu?* (aq,1M)|Cu(s) 1

DA SR Ry SEE TR TR 034V foare R Sl
SHPRIBA el Yege Red fF 29 ’

Cu %" (ag, 1M )+2¢ > Cu (s)
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Represent the cell in' which the following reaction takes place.

(©
Mg(s)+2 Ag* (001M)— Mg?*(0130M )+ 2Ag(s)
Write the Nernst equation and calculate the emf of the cell at 298K,
Given E., =317V.  1414+1=3
esre [fER Tm @ @R Togem =
Mg (s)+2 Ag*(001M)~> Mg (0130M)+2Ag(s)
(RICBI I T2 TN Bl e 298K (B emf 5191 31 1

SR EL, =317V |
OR/ 24t
What is battery ? Give one example each of primary battery and
secondary battery. - 1+1+1=3
GOIR & 2 2R GBI o (e @OIR eiveRT Bize T fa |
29. Answer any five of the following : | 1x5=5
() Explain why NO, dimerises.

(@) Why is H;0 a liquid and H,S a $as at normal temperature ?

(iti) M./ha.t happens when potassium chlorate is heated with manganese
dioxide ?

(iv) What is Oleum ?

») Fluorine exhibits only -1 oxidation « s |

() nly -1 oxidation state, whereag other halogens

28T CHEM

also exhibit +1, +3, +5 and +7 oxidation states, Explain

[12]



(vi) What are intérhalogen -compounds ?

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

(i) &bzamﬁwmﬁmwwr

(i) AR TFEOr© H,0 Wﬁtﬂ# H,S (1 R 2

(iii) iR FEHT m\ﬂTﬁ@EﬁWﬁ%@'@ﬁa@Wﬁ@9
() wRwE |

() FRE @€ -1 GRG a7 (YR, 58 S (T +1, +3, +5 SIS +7
GIRA SRZE (YR | g 34 -

(vi) G o ({erar & ’

(vii) FEIT CIFARA Tk &9 [ 2

30. Answer either (a) or (b) :
(a) G (b) 4 TS %4 8

(@ () Give the general electronic configuration of d-block elements
oo T SR TG R

28T CHEM [153] . " Con



(ii). Silver atom has completely filled d-orbitals (44') in its ground
state. Yet, it is considered as transition element. Why ? 1

| gmwf@w AT d-SRC awﬁcf (4410) Tz AT | S2Ufe
B PP GNIeT (R ? [ 2

(iii) Cy* ion is not stable in aqueous solution. Explain. 2 i
. , ]
ST T Cu' ion FfEE W | A T4 |

(iv) Actinoid contraction is greater from element to element than
lanthanoid contraction. Why ? ‘ 1

IO (ARG FRCPTEE GRS TP otk 2| feg 2

OR/ @4t

() (i) Which of the first row transition metal exhibit +7 oxidation
state ? | : L

aw*u%a\mﬁa 4194 (PIOIR +7 G Syl (R 2

(i) How would you account for irregular variation of 1st and
2nd ionisation enthalpies in the 1st serjeg of transition

‘elements ? , 1

g =f ﬂ\zwrfﬁa CTETRIA 4 O, iy R mm
wRTReIR sRae @ [ e
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(iii) What are interstitial compounds ?

RS IR & 2

(iv) Gie two uses of potassium permanganate.

sioifRas m«w 7h! AR TE 4|
[15]
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