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CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Tinie : Three hours

General Instructions :
(i)  All questions are compulsory.
(ii) Marks for each question are indicated against it.

- (iii) Question number 1 consists of eight very short answer type questions and
carry 1 mark each. ;

(iv) Question numbers 2 to 11 are short answer type questions and carry 2 marks
each.

(v) Question numbers 12 to 20 are also short answer type questions and carry
3 marks each. :

(vi) Question numbérs 21 to 23 are long answer type questions and carry 5 marks
each.
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1. Answer the following : ‘ - 1 x8=8

\SLIY)

@

(i)

(1it)

(iv)

v

25T CHEM

fratcas e fml ¢

Which point defect lowers the density of a crystal ?

(T 7y @ <wfbe abr Ty 5 <500

Liquid-liquid sols are known as

(Fill in the blank)

O SE T IS f2bicsl s

(7] 31 e 1)

Which metal foils are used for wrapping chocolates ? ‘

(FICBT 4199 2O bepcals (IRS1T A TR 9 7o

In the first transition series of elements, which element shows highest oxidation

state ?

UL RGP (T cﬁw%m@mmﬁquw (TR 2

Write the formula for the co-ordination compound : tetracarbonylnickel (0).

Rt R (0), <61 st wfoer o ecs B |

2]



(vi) Mention one use of tctrachloromethane.
cﬁ‘ﬁrﬁﬁm:m ﬁﬁfw TrEd 39|
(vii) Give the IUPAC néme Vof‘ the following compound :
CH, = CH ~CH, - CHO
esre GG TUPAC 1 ﬁm :

CH =CH (1 ~CHO

(viii) Name one water soluble vitamin.

o1t waiTe bR e a1 Bl

State Heﬁry’s law.

)

At the same temperature, hydrogen gas is more soluble in water than helium gas.

Which one of them will have higher value of K ? 2

@@aa—m@mﬁw;

O TS AN TBG S (1% TN %%am (TSP wﬁm (FICG! (e K d S
SUEER 792

3. Define molar conductivity of an electrolytic solution. How does molar conductivity

vary with concentration for weak electrolyte ? - =

fepefaesy @ GO WeR SR kel | g RyeResy @br war sl s
TS (FEACT HAfRTET 2 2
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Or / 24,

The limiting molar conductances of sodium chloride, hydrochloric acid and sodium
acetate are 126-45, 426-16 and 91-0 SemZmol- respectively at 298K. Calculate the

_limiting molar conductance of acetic acid at 298K.

298K Rt F13T, oE3us e ube o 2w afedsse el s sifgTe
A& 126-45, 426-16 W 91-0 Scm?mol™! | 298K ® G kﬂm ARG DGR
ARAIZTST sief=] 9 |

4. Distinguish between calcination and roasting, 2

OIS S OiPfese sy e |

5. What are transition elements ?
Give the general electronic configuration of transition elements. 2
RGN (TR Fe

RGP TSRS el ST Ry el

6. What are alloys ? Name the metals used for the formation of bronze. 2

E AY 67 957 1T =S ASEIBI A B4
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Or / 924,

Explain the following : : ‘ 1+1=2
(i)  Transition metals and their compounds can act as catalyst.

(i) - In the titratioh of FeSO, with KMnQOy in acidic mcdium, dilute HC/ is not used.
W ﬁ?ﬂ?ﬁﬁ RURN W g

(i) IFRGRET Mg B FRed (1978 SREHHT F B |

(i) NfEE NGTS FeSOQ 7910 KMnO,a GiEEsTs @Y HCl T2 3991 723 |

7. Give one example each of the following : 1+1=2
(i) . lonisation isomerism ‘
(it) . Geometrical isomerism
FesIe R qbite Swigsel fral 2
(i) e Al
(i) @S Wﬁﬁ@ I

Or / G2,

Using valence bond theory, show that [Ni(CN)4]*~ complex ion is diamagnetic in

nature. [Atomic number of Ni is 28].

TSl AFHH O ARRS @S @ [Ni(CN)4)> ©fbs1 SiEs! Sspeam oot | [NiF
oI TR 28] |
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8. Explain why : (Any Two) P e
(i) Phcﬁols are acidic in nature.
(it) Ethers have lower boiling points tﬁan alcohols.
(iii) ‘P;‘opan-2-ol is more basic than prépan-l-ol.
TR 1A 2 (Rigwrear g51)
(i) Feem ofs wifEs |
(i) OERFZETOlH BT Toaies 5 |

(ii1) SCAT-2-56 2(oA- | STl iR R |

9.  Complete the fbllowing reactions : . . 1+1=2
were fral fiferapmg oy < ¢

HY/H,0 .

() CH,-CH =CH,

() CH,-CH,-O-CH +HI —> ? s )
(not in
excess)

10. Answer the following : : ' 1+1=2
(@) Arrange in increasing order of basic strength :

CH,NH,, (CH,) NH, (CH, )N (in a’q_uequs' solution)
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o

K}, value of aniline is less than that of methyl amine. Why ?

RRISERY Oeq ¢

(@) TFTFR SHOH THFTS AT ¢

CH,NH,, (CH,), NH, (CH,). N (e we)

(b) s Gfiocs G fera K, i <o o

I1.  Give the formulae of 4, B, C and D in the following reactions —

o

(i)

(i)
127 ~{a)

()

()

e R[RfeaEise 4, B C =iw DS g faa —

HZ/Ni

C[{3C}]2 S cthanolic NaCN s o] B
2 Fe/HCL Nc}NO2 e =
C,H NO, — > € —22L s p i 1+1=2

For one mole close packed spheres, how many octahedral and tetrahedral voids

are present ? : i

Atoms of element X form hep lattice and those of element Y form occupy %rd

of the tetrahedral voids. Determine the formula of the compound formed by the
elements X and Y ? : )

GF W 9 WA (FI0TS A SRR Wi boFer] 95 A2

T X9 SIS hep IR B GTE Y3 A9 bOer! I8 2 ol SR

@ GTE XS YR Rl Sfde GTeER eee 1 e 9
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13. (a) What is an idcal solution ? | g et g

- (b) Ureca [(NH,),CO]: forms an ideal solution in water. Calculate the vapour pressure
of an aqueous solution contdining 5% by mass of urca at 298K. At 298K, vapour

pressure of water i1s 23-75mm Hg. - 2

(a) vl wq fee

(b) BEIREZ [(NHL),CO] AT Sl T o139 562 | o= o 5% STl o= sor o
GBI AT Bl 298K Siel 91 | 298K AT QAT B9 23-75mm Hg |

Or /241,

The vapour pressures of pure liquids A and B are 450mm Hg and 700mm Hg
respectively at 350K. If the total vapour pressure of the mixture of the two liquids
at 350K 1s 600mm Hg, calculate the mole fractions of the two components in the
solution. Also, calculate the partial pressures of the two components in the

vapour phase. : 2413

350K vbl [em w961 4 SIS BI A 59 IX@CT 450mm Hg S 700mm Hg |
350K © A ©F51 GOIN [N I AN 5iot 600mm Hg =, T Bo{e#] Y518 e Saiex]
Sl <59 | AT RERICS! ToliRH FOR SR Biol siela 54 |

14. -What 1s corrosion ? Give two measures for the prevention of corrosions of metals.

; | 142=3

e e aig9 FTe @Iy SR 707 T2 Srad 391 |

=251 CHTEVE [ 8]



i

16.

I

What are adsorption and absorption processes ? Give one suitable example to show the
distinction between the two. ’ il

SR s SRl 2 & e mﬁ%&r wf Wies w2 (MYIRTeT @b Beie Sz
foal |

Or / &2,

Define homogeneous and heterogeneous catalysis. Give one suitable example each of

the two catalysis. 2+4%2=3

TG SR SIS0 A %mT | 613 S5 YOI 2ACSIE APIGICE @W Tzl

ozl |

(a¢) Mention one use each of Afgon and Helium gases. 2
ol il R (i i e S < |

(b) Name ther noble gas that forms majority of the known noble gas compounds.
1

Saffas SRR IS FEE (1% (T o9 B IS (B A S 79

Complete the following equations : >

ot il RIEFRIGHT S 4

(@ C HOH+SOCL, —>7

(b) CH —CH & By sy

(C) 2 @__CZ+ZN d[’y ether
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18. What are carbohydrates ? Give the -general formula of carbohydrates. Why are

polysaccharides called non-sugars ? ’ » - 1+1+1=3
T RBGHEN 1% 2 FHRIBROERE AR HES G141 | AT AT SH-=F=1 &fy
=7 e

Or / 2/,

What are proteins ? Givelone example each of fibrous and globular proteins.

oo 5o wuw o o A9l Ao 2o GepIbice Srreael Tl |

19. (a) What are polymers ? : : 1
=N @9 /F 2
- (b) ~ Name the monomers of polythene, Teflon and Nylon-6, 6. L Yx4=

AT, (BFer i T2ER-6, 63 TN IO A B |

Qr/ 72/,
(@) What is vulcanisation of rubber ? = 2
= @‘cﬂ\cwfifsm«i fe
(b)‘ What is the role of sulphur on vulcanisation of rﬁbber 2 1

TS GRS Qerele wisnl T2
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20. Give one example each of the following :
(a) A non-narcotic analgesic
(b) An artificial sweetner.

(¢) A food preservative chemical.

weTe A SSFE GrHIBIE Svese fazl ¢
(@) 4% FeiRRE R |
(b)) 9Tl Ffaw floREE |

(c) &5l AWy e g i |

Or / G2,

() Mention one advantage of the use of synthetic detergent over soap.

BIITSCS FCAe SzEIe aRe AT @5 Sred 3+ |

(ii) What is tincture of iodine ? Mention one use of tincture of iodine.

oI o1 SRes 62 33F @by 929 SER 41 |
21. Answer either (a) or (b) :

(a) G2 (b) Rz @5rq Tes @l ¢

(a) (i) Define order of a reaction.

R WoR Twg s o |

(i) For the reaction R — P, write the differential rate law.

R — P RSB @ SKTeTe 27 39 141 |

25T CHEM _ [11]
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(iii) For the reaction” R — P, the rate becomes 4 times faster when the
concentration of the reactant R is doubled at a given temperature. What is

the order of the reaction ? _ =

gz [E Sreore gy p Riemide @fsal kY sivel god w41 71, [ieaws

T

T 4 o4 g o | BE e @ Fe = |

(iv) Define activation enérgy of a reaction. 1
R goR Alem *few kel W)
Or / 24,

(b) (i) Show that the integrated rate law for the first order reaction R — P s —
: R '
2:303 1, | oo | . -

-

el (@ 2w wwe RE R — P 9 i Siaere AR (20 —
_2:303 ;. (Rl

e

(ii) A first order reaction takes 40 minutes for 20% decomposition. Calculate its

half life period. : ‘ 2

st e R BN 20% Bee 2t 40 fifG s 231 Riene
S s e |
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22. Answer either (a) and (b), or (c) and (d).

(@)

(b)

(¢)

Give reasons for the following : ‘ ; 1x3=3
(i)  Nitrogen exhibits +5 oxidation state. But it does not form pentahalide.
(ii)  Sulphur vapour is paramagnetié.

(iii) Moist chlorine is powerful bleaching agent.

woTe RIERT IR vl ¢

(1) BT +5 TR O (TR, 5 T (ABIEANRS 900w 760 |

(i) 2ETFE oY SEHERI |
(i) P& TR o5 [ags |
Complete the following reqctions — . e ‘ 1+1=2
weTe fudl R g T 4 ¢
() P +3Na0H +3H.0 292
w2 (g)Qr 2H,0(1) —>?
Or / &2,

Describe the manufacture of ammonia by Haber’s process with favourable

conditions. ; ' 3

S TETZ (2w s 2l SesAma i 49 |
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(d) Draw the structures of the following molecules : 2

©eTs ! iR Yo o i |
(i) XeFy ; (ii) H3P03 |

23. (@) How will you bring about the following conversions ? (Give chemical equations
only) : , , . 2

(i) Toluene to benzaldehyde.

(ii) Ethanenitrile to ethanoic acid.

e it ARAGPIE (AT R 7 (e A e B ¢
(i) T“JW [GEeRIRe e |

(i) TATARGEEE B RE e

(b) Identify 4, B,"C and D in the following reactions : 2

e iemiEes A B,) C = D fodre <y ¢

(@)
Lo,
: s 2
(i) ©/ o Pd-BaSO, .

(ii) ©’+CH3COCZ Anhyd. AICl, . B

. Conc. NaOH
(i) 2 @—CHO ; > C+D

25T CHEM [14]



(¢) Name one biodegradable polymer.

by TSR Reare s q2@IN T B |
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