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

(i)  Question nunbers 1 1o 8 consist of eight very short

answer type questions and carry 1 mark eaclt. Ix8 = 8

(v) Question nmbers 9 to 18 consist of ten short answer
type questions and carry 2 marks cach. %10 = 20

(vi)  Question wionbers 19 to 27 consisl of nine short answer
type questions and carry 3 marks each. 3xQ =27

(vii) Question numbers 28 1o 30 consist of three long unswer
type q,,psuous and carry 5 marks cach. 5x3 =15
Total = 70
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L. State whether true or false - EXEh 7
In Schottky defect, in order to maintain electroneutrali,t}’r the number Of)
missing cations and anions are eqﬁél.
Bl 7 e S = o
LR epe——— A G

A | ¢

2. Give the definition of solubility of a substance. !
M GBIF TieR e |
3.  Why is N, less reactive at room temperature ? !
A TGOS N3 Afirarst o 57 2
1

4. Give the structural formula of Z-Methylpropan-Z-Ol-

2B SACoF-2-91 515 HaT Bl |

Arrange the following compounds in increasing order of their boiling
| 1

points :
CH3;CHO, CH3CH,OH, CHj, ~O'-—'CH3, CH5;CH,CH3.

frEre CeEeRT FEee Toaesa Tress Al
CH;CHO, CHZCH,OH, CHy =0 ~CHs, CH3CH,CHg .

Arrange the following compounds in the increasing order of their basic
: 1

stréngth in aqueous solution :
NHs, Co,HsNH,, (CoHs ), NH, (CyHs )y H

ﬁcﬁr@- 6IEIES TH GaS PEed IR @S@W TEETS HGET ¢

NHa, CoHsNH,, (CoHs),NH, (CyHs) H

28T CHEM [2]
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A

. What are essentjy amin

SRR R @

0 acids ? : Skl

. What is Chernotherapy 2 Pl N . . ; |
TR & o : H

at a particular ¢ Pour pressure over the solution of two liquids 1 and 2
component. emperaturg varies linearly with the mole fraction of a

. - | 2

gjﬁ% e 'iﬁ@%‘ﬂ@%@wrmzammaewaéwﬂ
TR Dl Telicnm e e wors FPiifes oie AfRaes = “

10.

1'E;g.t0f glucose (CoH 120¢) is dissolved in 100g of water in a beaker. At
what temperature will water in the solution boil at 1-013 bar ? Given

boiling point of pure water at 1-013 bar is 37315K and K, for water is
0-052 K kgmiol-1. 2 |

B! [P 100g AIM® 1-8¢ 55 (CoH20p) TASS <1 Te1 1 1-013 bar BIS
e 2 ANRN T Twers Tefw ¢ T wieg 1013 har s FuEm AR

GOEIF 373 15K Wi AMK A@ K, d T 07052 K kgnol! | o

11. Starting from the integrated rate law of a zeroth orcer reaction, R - P,

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

|
Bl T B, R P, 3 SHIETe TR O Sl wieE IR mged (3 |
Bferalcsa SdE R Ridmes Sifi WaAR Siver SRiaies | |

12.  Answer any fwo of the following : 1x2=2
()  Why does physisorption decrease with increase ot temperature ?

(if)  Why are powdered substances more etfective adsorbents than . their

?
S‘
!
!
{
1‘
f
it
25

crystalline forms ?

28T CHEM [3] Contd.




13.

14.

15.

28T CHEM [4]
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of the following fong|

(iii) Give the decreasing order of flocculating powe:
in the coagulation of a negative sol. > g

NatyBat AP+ » .
Feste@ Remer gore et Bl s |
(i) TSl g wal wsl (Sifews el R 2
(i) ~FHF el wReim ofe gl oa i
(i) iR 51 B SfeserTS RRG SIEAEIRE SIo%

Na™, Baz'*, AR |

mﬁ‘?f”

W@ﬂmﬁml

Mention two industrial applications of colloids. 2:
TG 75 SOOI eicael Soe 01 |
(i) Give the structural formula of H3POx. :
H3PO, 7 9157 6 forall | |
(i) How do you account for the reducing behaviour of HaPOp onthe
basis for ifs structure ? 1
H,PO, 55w fofes Zam Rure 45 @ 0l 31l 2
1x2=2

ldentify the major product in the following reactions :

(i) CH,;CH= CHZTH[%CHJCHQLH I+CHq(H1CH3
Cl

Anhyd. FeCl Ci
JoRESS & @

frmie Rifraarrs s Rfaears «meo bare s @
(i) CHaCH=CHy+HI—CHyCH,ClH L1+ CH3CHICH,

Cl Cl Cl |

, Anlyd. FeC 13 (""[ ,
(11) O | +Cly e + |
!

Cl
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6 ertc. mechan;j ‘
S of the followmg reactlon (any one)

, (ii) CH,4 ~QH

()  CH4Cliop- S CH,OH:ar
3

.Cl

Y Rl m‘ﬁﬁ o (ﬁmmaﬁ*r)
@ CHiCL+OH" - oy opy -

. Cl
(i) .CH, -

Identify the products A and B in the following reactions :

) % CH
(OF " Gapv | 4 _HO
_ T 373K

(i) HCHO KO , 4. p

frsie Ritames R «md A wie B Be ot

’ CHjy Cly/hv 4 ___[‘_IQO__)
7 373K

Conc. KOH ]
- > A+B
(i) HCHO y

(i)

28T CHEM [5]

2*CH CH3+OH —>CI-13 CH.—.C.H~-»CI-13+CI'

N o | | R
“H3~CH-CH,+0H" - CH,~CH =CH —CH3 +Cl

1+1=2

Contd.
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18.  Answer any one of the

o)

(ii)

ﬁm@@m Ricereart abra es fova s

(1)
(it)

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

(a) &1 (b) Teq {8

(a)

~ intrinsic semiconductor.

()

28T CHEM

T T e B
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s Loty

following :

What are ahtagonist and agonist drugs ?

| | . ...1 and bacteriostati,
Give one example cach of bactericidal an
antibiotics, |

AeeieT O i S f 7
ca"@mﬁw O @EReES aﬁam’%w ‘-"WW‘T Tl

What are semiconductors ? How - electrical - conductivity of

ample
semiconductors vary with temperature ?-Give one examp of
1+1+1=3

wARAIE 5 2 weeRARER Ry ARTIETS Tae 7S (SIS SIRae
23 ¢ SEHEe SRS by e |

OR/ &9<1

What “are paramagnetism and ferromagnetism ? What type of
substances would make better permanent magnets — ferromagnetic
or ferrimagnetic ? 2+1=3
SGAFIS] BT (TP ] f@ ? (PR 4O SIS TeFE B 7S g@
HR 2N’ - cw’wﬁﬂ = aﬂ%&*ﬁm smiefs 2

N

[6]




0. (@)
(i1)

1. (a)
(b)

22. (a)

28T CHEM

http;//www.elearninginfo.in =

Th ' - ure
© fate constant for a chemical reaction atia givenstemperatureds
R -5 . ‘
2:3x107° L ol Lol What is the order of the reaction ? . 1

- iiiii%%"‘ﬁmﬁaﬁw 5T BT &7F (R -
23%107° Lmol Them ﬁﬁm

Show that in 4 1st order reaction, time rcqu1rcd for completion of
o,
99-9% is 10 times of half life time, of the reaction. - 2

CHYST (el @ R @b 99:9% w4l T Tl A ErHIO
SEERR R 10 @ =)

Name one important ore of aluminium. Give its chemical

composition. | 1
G 9By emieT SR AW | SR e g W
Give the Mond Process for refining of nickel. 2

NEe" oligeR qi@ s sl &

OR/ &1 /
How copper is extracted from low grade ove ?
7 e SN 2AAl B e ey sfmg oA

What is the basic difference between o double <alt and a

1

co-ordination complex ?

Ta® S0 SN W] TP @9 (TiE Al oo

Contd.
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9.l )s0s A
(b)  Give chemical tests to show that [CO(NH 3)s d

‘ ' 32 : - 1
[CO(NI’ 13)5 SO, ]Cl are ionisation isomers: i

AR T 3y

i

[Co(NH3 )s Cl ]504 ) 8 [CO(NHS)S 504 ]Cl'

CP4AIRTaT RS #1907 T <= |

. TP, conm ound. 1!
(¢)  Mention one analytical application of co-ordination comp

SRR R (e b e e T

23. Answer either (a) or (b)

o

(a) @4 (b) T Teq fordl |

(a) .(i) Give a method of preparation of 3° alcohol. : ]

!
3° G bl AT sefie] ol | }

(ii) State the mechanism of the reaction. 2
OH
H* I .
l CH3CH:-CI_12 + HQO '7‘——-&% C}'IS "CH "C—HS

ficsie RiTaeR iR B -

OH
) HT I. ,
CH;CH=CH, +H,0 = CH3~CH—CHj

28T CHEM . | [8]




?
- OR/ w2
() (@ : P e ' .
) Corﬂplete the follOWing reaction — . v

@_O_CH3 B’2 4——-—————) ?

- ethanoic acid -

- et Rt s =1

O._CH'; ___———————‘—)'B ?

. ) ethanolc acid :
(ii)

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

2 %

G BAERS (-OR) Wi, (+1al e B AT mﬁﬂ?ﬁ‘ﬂ

24. Write chemical reactions to affect the following transformations : (any
three) | 1x3=3
@) Butan-1-ol to butanoic acid.
(ii) Cyclohexene to he%éne-l, 6 _dioic acid.
(iii) Butanal to butanoic dCld

(iv) Et‘\anom acid to ethan01c anhydnde

e ﬁﬁa@mwwﬁammﬁwm s (Riiear oot
(i) G -1-0FTE ooz oo |

(i) BT LI (L, 6-CiEERE oo |

(iii) TRCBIETETS B Qoo |

(v) TRED AHTT YRS GTRRGIRS |

28T CHEM _ [91]
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Give a chemijca] test for primary amines.

S G By RS o(F f%fﬂn

‘ s ' . wrater at Too
What happens when aniline reacts with bromin® wa o

temperature ? 1

I Seors @fifere 38 <9 are R afﬁtﬂf@' 'ﬁz ’

Write the diazotisation reaction of aniline.

AR eI R B

A carbohydrate (CléHQQOll) is boiled  with dil. H,SO4 in alcoholic

solution to form two hexoses with.the same chemical formula,

Identify the carbohydrate and the two .hexoses. Give necessary

chemical equations. 2.

O PRREGET (C),H,,0,,) Rty a3 &Y H,S0,3 TS Tl

25. : (@) '
®)
(©

2%. (2)
)

27. (n)

28T CHEM

G IENFRS RIS W0l (GG o107 =W | I YAGH! S (G 7
e <51 | eraETa R e i |

What is denaturation of protein ? | 1
Aoas Righossd & ¢

Give one example of homopolymer and one example of co-polymer.
| 1

Y AN S G5 TRIIENT TwigEe |

[10]
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'(b) Mention.t \ '
he Structury| difference between thermoplas

and thermosetin Polymer. | o
\Wﬁ@q TR . it e st A S
(c) Give onte use of hléh denq&y éolythene (HDP). L
TR oA (}IDPjﬁ"ﬁE‘W‘Wﬂ =l
28. (a) Define standard eleé&bélé potential.' - - 1

RRl mﬁ@@ Reg i |

(b)  The measured emf of the cell —

Pr(s) H, (9, 1bar )| H*(aq, 1M)||Cu?+ (ag,1M) |Culs) is 0:34V.

What is the standard electrode potential of the half cell |

- corresponding to the reaction ? |

u **(ag, 1M )+ 2e™ > Cu(s)

* Pt(s)| Holg, Lbar )IH " (ag, IM)||Cu®* (ag, 1M )| Cu(s) 1
EEHE GReeE g 5E @™ AR 034V Foe Rigm srom
SHTACHA AN AAG'G e [Ee 2R ¢ |

Cu 2" (ag, 1M )+2¢ — Cu(s)

28T CHEM [11] | . Contd.
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29. Answer any five of the following :

)
(i1)
(111)

(iv)
(v)

28T CHEM

Rere Rzt ig ez IR T

- Explain why NO, dimerises.

T T — — e TN S

A

httpy//www.elearninginfo.in

caction takes place.

Represent the cell in which the follé)win:‘% L
Mg (s)+2 Ag"(001M) > Mg+ (01 30M)+2A8(5)
emf of the cell at 2981<

Write the Nernst equation and calculate thh !
1+1+1\3 !

Given E:.L.,', =317V.

Mg (s)+2 Ag"(001M)— Mg?* (0 130M) 2Ag(s)
@meﬁ@wﬁwmﬁmmzqsm (FIACEI emfﬁww'm

lIC Ecell = 31’7V [

OR/ &<

What is battery ? Give one example each of pririary battery and -
i+1 +1=3

secondary battery.

@R & 2 2z @OR o el @B drerE e TR W)

1x5=5

Why'is H,0 a liquid and H,S a gas at normal te;mperatﬁre ?
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]




30.
(a) 2T (b) € Teq o9 ¢
(a) (i) Give the general. electronic Configuraticm of d-block elements.
J- (AT TG AT BT A Bl
28T CHEM - e Contd.

'(vii)) Why the noble
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(Z’i) th tare iy n o)
1t ¢ re ll“Ql'h'le}.’,(“ C()n'li. ounds 7
| 3 | (4 l"

5ases haye very low boiling points ?

.(U) T \mﬁ* “20 O TR H,S (1% %ﬂ ?

(i) B e m“ﬁ]ﬁ‘@ ”\5\3 S — %—TM_ SEait) qﬁ; ?
() R R

(0) TR @ -1 et o (reEr, g S (TG +1, +3, +5 % +7
GIRA ORZIE (rgEr | e w4 | |

(vi) SIECTTCE @eiER & ¢

(vii) FEW® (THIRT Toeike &9 g 2

Answer either (a) or (b) :

1




(b)

28T CHEM

(11)

(iii)

(iv)

@)

(i)

Ty N S

V_....., httpy//www.elearninginfo.in

J-orbitals (41{10) in its groung
. Why ? .

Silver atom has completely filled
' ' 1t10r1 element

s’tate_ Yet, it is considered as trans
, _ Y | \')an\
iR S el sRmias dmﬁz‘ﬁﬂ ﬂ“‘i‘f (4611 ) ® AT | SR

F FRgwest e @i e @57 2

plain. )

Cu* 1on is not stable in aqueous solution. Ex
SETH WS Cyt ion e W | W

m element O element than
| 1

Actinoid contraction is greater fro
lanthanoid contraction. Why ?

GTIFTCSTT FEIES SRETe @Es e Siee 2| & e

OR/ %41

Which of the first row transition metal exhibit +7 oxidation

state ? » | 1

QN *F AN 49T (FIAGIE +7 SR SR (TR 2

How would you account for irregular variation of 1st and
2nd ijonisation enthalpies in the Ist series of transition

elements ? 1

AL (AT RGO @ﬁamr« AN SR (TS SR G1e e dFia
SRTTeE ke = & 2

[14]
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(iv)  Gie two use

[15]
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