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CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

General Instructions :

(i) All questions are compulsory.

(ii) Marks for each question are indicated against it.

25T CHEM

(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 : ‘ . 1x8=8

W\i

(2)

(1i)

(iii)

(iv)

o)
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fraicas Sea frat ¢

Which point defect lowers the density of a crystal ?

(R 77 @@ "5l IBe Ty 2157 w0

Liquid-liquid sols are known as

(Fill in the blank)

OO R AN f2bIcel &= 91 |

(0] 312 59 3531)

Which metal‘ foils are used for wrapping chocolates ? -

(FICET 49T 94 50 (NRETF AT agT 1 279

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

state ?

YL TR ca%ﬁwmmmquwmm?

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

TR 1 (0), @Bl 5 whoer (o wiecars Fra |

2]



(vi) Mention one use. of tetrachlormnethane.
mﬁw@ @W Tz 4 |
(vii) Give the ITUPAC n.a.me ,(')f the following compbund :
CH, = CH - CH, - CHO
fFesre @SR TUPAC w1 il ¢

CH, =CH~CH -~ CHO

(viii) Name one water soluble vitamin.

ATre T FEBIER @B T B

State Heihy’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 ? .5

m@aﬁﬁzmw|

G(F THO[S ARG Q3G (& cﬂr@wﬂmfiﬁm (TSP IS | (LTI cﬂsaKHama
wfE 292

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

vary with concentration for weak electrolyte ? ; 2

frpefu wa Gbia WeR ARTEroR Ael ol | 7 RyeResy @BR TaR AREe sive

NS (AT AfE 372
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Or / g2/,

The limiting molar conductances of sodium chloride, hydrochloric acid and sodium
acetate arc 126-45, 426:16 and 91:0 Sem2mol-! respectively at 298K. Calculate the

limiting molar conductance of acetic acid at 298K.

298K% wftAn F9Es, 2E3us T abe s 2o «febse e waR SIERP]
U@ 12645, 426:16 SIS 91-0 Sem?mol! | 298K © «rgfbs vy el W
ARG o) <54 |

b

4. Distinguish between calcination and roasting. '

S Wi SPrElae A e

5. What are transition elements ?
Give the general electronic configuration of transition elements. z
REFTE (AR Foe

ARG CTRTE@RR el Segny [y B

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

TET Ay 62 959 070 TaTS GOEIBR AN B
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Or / 124,

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

(i) I the titrat‘ioh of FeSO, Wiﬂi KMnQOy in acidic mcdium, dilute /CI is not used.
W ﬁ?ﬂ“@ﬁ ROIR TR B

(i)  TRENHIE 4o % FHEeT ({1518 SREsHI IS 0 |

(i) SRS NS FeSO,T #1578 KMnO,J BRCE® 519 HC! 921 391 723 |

7. Give one example each of the following : 1-Fl=2
(i)  lonisation isomerism

(i) . Geometrical isomerism

exiewEe ot Twizge w3 ¢
() ‘wﬁmﬁ I !
(1) OIS AT |

Or / q2],

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

naturc. [Atomic number of Ni is 28].

(ATl A TR FRRS WYeA @ [Ni(CN)4]2 @fost SH! S eFfed | [NiF
o[ T 28] |
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8. Explain why : (4ny Twoe) : e
(i) Phen‘ols are acidic in nature.
(if) Ethers have lower boiling points tﬁan alcohols.
(iii) ‘I’;‘opan-Z—ol is more basic than propan-1-ol.
AT 4 2 (Rigwreat w5y
(i) TeEeE wgfe s
(ii) ETFZETOT TAEE TG < |

(ili) CIN-2-97 2o~ | -TeTols EE RN |

9. Complete the following reactions : - : : 1+1=2
wets fual ffamTge syl <o 2

H"iEo

(@) CH,—CH=CH,

By CH, CH -Q-CH+H —3 7 ¢ 7
(not in '
excess)

10.  Answer the following : . ' 1+1=2

(a) Arrange in increasing order of basic strength :

CH,NH,, (CH,) NH, (CH, ),V (in aqueous solution)
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(b) K} value of aniline is less than that of methyl amine. Why ?

[

MRIGERY Tes ¢

(@) I SR TaFTS MG 3

CH,NH,, (CH,), NH, (CH, ) N (s wxo)

(b) TZe afiFrors afbifemm K, e 39 e

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

firsie RiFERe 4 B C 9% DI @S gl —

(1) C[‘]SCIIZ =l ethanolic NaCN o H, [ Ni s B
. e : Felrel NaNO, [HCI 3 =
() 'C H NQy G o) I 1+1=2

12. (a) For one mole close packed spheres, how many octahedral and tetrahedral voids

are present ? v ]

(b) 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 ? : 2

(@) 9F T& 717 71T FTone [T IFAE N WE o] 97 AFA?

(b) T X S<SIEIE hep @0 o GTE Y /RATAIE BOFerR! 98 2 okl K
TE| T X =% YF 59 aifde @edR wews & 29 w11
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13. (a) What is an ideal solution ? . » ‘ 1

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

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

(a) <in B2 ke

(b) BEIREZ [(NH,),CO| =ie S 73 o1 03 | o3 BTl 5% T 24l sy v
B TR B9l 298K ool 11 | 298K AT Ao Bist 23-75mm He |

Or / 24,

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. : : 2+1=3

350K bl Rum ©1 4 S B AR bi9 IA@ 450mm Hg O 700mm Hg |
350K aft w1 GBI R 2 AR 171 600mm Hg 2, TG Toi<e| 751 36 S
SiIl Tl | ISR ARZICST Biiee! YO SIREIE Biof siel 51 |

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

. ' s

A 2 499 e @iy S0 757 T2 S 41 |
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16.

I

What are adsorption and absorption processes ? (nve one suitable example to show the
distinction between the two. : 2h=3

SIfRHEe e SR 2 & m’%&f dfra Wiers #ief mgﬁmﬁ G5 TGS TR
fal |

Or / T,

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

the two catalysis. 2+Y4x2=3

‘ WWWW@W?{\@ %mm ﬂi‘@ﬂﬂ%‘ﬂ@am Lﬂ@ﬁfﬁ@?{{f Wﬁ‘

ozl |

(a) Mention one use each of Argon and Helium gases. 2
ol Sl RFEI (oles @I AR S <

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

e« w@rs JEw g Gl WWWCWWW%W|

Complete the following equations : v i

- o7 il R e

@ CHOH 500 - >

Gl R s

(c) 2@—c1+2Na Lo
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18. What are carbohydrates ? Give the -general formula of carbohydrates. Why are

polysaccharides called non-sugars ? | [t1+1=3
S LEGHEN [ 7 FRLIBCGHERTT ALRE RS 7121 | AT EATTETE ST-*=F &=
7 e

Or / 24,

What are proteins ? Give one example each of fibrous and globular proteins.

AToq e o o Wi q9a o'n oo/ rpib)iF Smzas fwal |

19. (@) What are polymers ? | 1

I el e

(b) ~ Name the monomers of polythene, Teflon and Nylon-6, 6. L Y42

oif1RA, (FFem S AZER-6, 63 TN IO AN fr4 |

Qr/ g2/,
(a) What is vulcanisation of rubber ? ‘ 1
hibh @‘cﬂ\cwﬁqmq‘ 2
(b) What is the role.of sulphur on vulcanisation of 1'ﬁbber ’ 1

T ©AHIRGATS Qe gl 52
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20. Give one example each of the following :
(@) A non-narcotic analgesic
(b) An értiﬁcial sweetner.
(¢c) A food preservative chenﬁca].
weTe Al CepE GeRbicse Svieadl faxl ¢

(@) <« WIS s |
(b) B T R

(c) &5l Uy AT JPIERE S |

Or / 92l,

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

BICAIS( TS SANGS TARIST SHANS! 9by Tz F |

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

Bevr o e e T o 929 S 01
21. Answer either (a) or (b) :
(a) ©I% (b) Ricplca @biq Tes faa ¢

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

i O OR F1 g ol

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

R — P RiGGR @ sxaers 219 7qa {720 |

25T CHEM , [11]
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(iii) For the recaction 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 ? : 2

< i Treors Ry p RieCOie afont kY a1yl 7ed w1 28, Riges
2% 4 wel e ot | TEEAG @ERE @ S w9

(iv) Define activation enérgy of a reaction. 1
fafe o wiewm «ifes kel 3l |
Or / A,

(b) (i) Show that the integrated rate law for the first order reaction R — P is —

et .
T lo .
t g [R] ‘ 3

myedl (@ 92N @99 [iEm R — P I IE ) NG (208 —

r=2:303 1 (Rl
: (%]

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

half life period. 2

sie TR B @O 20% Rede gkt 40 G awem =) [Rieags
G REREE Sie] <l |

25T CHEM T



22. Answer either (a) and (b), or (c) and (d).

(a)

(b)

(¢)

- Give reasons for the following : | ‘ : 1%3=3

(1) Nitrogen exhibits +5 oxidation statc. But it docs not form pentahalide.
(ii) Sulphur vapour is paramagnetic.

(iii) Moist chlorine is powerful bleaching agent.

ot MAERT d=e wosfa

(i) NGS5 @i EE (73, {5 B (FBIEiEe sl WA |

(i) BTN A7) SHpEST |

(i) Pre F'Re S ags |

Complete the following reactions — ; ‘ | +1=2

wete 3 R IR ﬂ“"i‘fw 2

() £,+3NaOH+3H,0—7?

(i) 2F, (g)Qr 2H,0(1) —>?
Or / 24,

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

conditions. ' ; 3.

TE AR (B AFTOE@ SRR o4 Sesiima gty 5 |
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(d) Draw the structures of the following molecules : 2

SeTe fral iR 1kyfe g wile |
(i) XeF, ; (ii) H3PO4 |

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

(i) Toluene to benzaldehyde.
(ii) Ethanenitrile to ethanoic acid. ‘
el ARSEPTR (T BRI (e A e B ¢
(i T?ﬁi?@ Sl GICREal |
(i) FATBHEERT BARE afewrE |
(b) Identify 4, B, C and D in the following reactions : 2

fesre f[igaiame 4, B, ¢ =% D foare <=1 ¢

i
- s H,
(i) cr Pd-BaSO, ~ 4

(i) @ tCH oo Tty g

- Cone NaGH .
(i) 2 @-CHO 072 > C+D

25T CHEM [ 14 ]



(¢) Name one biodegradable polymer.

@by e S AN AW R |
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