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25T CHEM

2015

CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

General Instructions :

(i)
(i)
(iii)

(iv)
(v)

(vi)

All questions are compulsory.
Marks for each question are indicated against it.

Question number 1 consists of eight very short answer type questions and
carry 1 mark each.

Question numbers 2 to 1 are short answer type questions and carry 2 marks
each. :

Question numbers 12 to 20 ave also short qnswer type guestions and carry
3 marks each.

QOuestion numbers 21 to 23 are long answer type questions and carry 5 marks
each.
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I Answer the following : : 1x8=8

EES

(i)

(i)

(iii)

(v

(v)
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e Tew fral ¢

Which point defect loweis the density of a crystal ?
@l v @b “we 9o 9wy g% T= e
Liquid-liquid sols are known as

(Fill in the blank) -

TE-TE B T fepitst ==t T |

(=] 5Z 9 #)

Which metal foils are used for wrapping chocolates ?
(PO €IS #IS GoCen (N6 NG 92T T4 W2

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

state 7

YN FHEN I (TR (TR fooae (@IR0T (Neg WA Tee S (Lam ¢

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

(BT R e (o), @61 3wed! wfbe (sl wwas vy

(2]



(vi) Mention onre use of tetrachloromethane.

REE B G aﬁrw B Sal

(vii) Give the IUPAC name of the following compound :
CH,=CH-CH,-CHO
Feste . @sich TUPAC airsl ol ¢

Cil,=CH-CH,-CHO

(viii) Name one water soluble vitamin.

*ieTe v feoifm g5F w1 ey

2. State Ienry’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 Ky ? 2

(BASIE HAh! SraEd I |

AT THTTT AN ZRG I (4178 TS BT (7ol WK | (S (T2 Ky T
wfgE gqe '

3 Define molar conductivity of an electrolytic solution. How does molar conductivi{y

vary with concentration for weak electrolyte ? 2

gy w1 iR AfRETor e Bt R @b T AR peR
wole (BT SR T e
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S Or /99T,

The hmiting molar conductances of sodium chloride, hydrochloric acid ‘and sodium
acetate are 12645, 426:16 and 91-0 Scm?mol 1 respectively at 298K, Calculate the

limiting molar eonductance of acetic acid at 298K.

298K% wfoam gaEe, 2REFRe e we gfeny @Gt TkE was sRage
QT 12645, 426:16 W% 91-0 Semmol! | 298K © «refoe afpes TwRS] TN

ARIETST SR T4 |

4, Distinguish bétween calcination and roasting. : 2

TIPTIE T PG o199 (el |

5. What are transition elements ?
Give the gencral clectronic configuration of transition elements. 2

R TR (e |

FeFT S (AR AR BrEgn Fes Fan

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

WFE 4g [F2 287 770 9T YIgEanE Wi fordl |
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Or / &40,

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

(i) In the titration of FeSOy with KMnOy in acidic medium, dilute FC! is not used.

TS FTEE i 39 g

(i) AT AT S TEeY (T3 SREoes BN A

(it} SifERE TS FeSO@ FMS KMnQ,3 TiEL56-s 579 HC! I9%[ F41 757 |

7. Give one example each of the following : 1+1=2
(i) | lonisation isqmerism
(ii}  Geometrical 1somerism
s Bt Trieae Tl 2
(i) SHERES AT
(ii) EOIETA SIS |

Or / F247,

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

nature. [Atomic mumber of Ni is 28].

TS| A Oq ARTET @A @ [Ni(CN)JF Go5 Sas SoipaE @ aFied | [NiF
QY T 28] |
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8. Explain why : (Any Twe) _7 1+1-2
(i) l‘henols; arc acﬁdic in nature.,
| (ij)  Ethers have lower boiling points than alcohols.
(i) Propém-Z—ol 1s more basic than propan-1-ol.
A A 2 (Rt ghy)
() TR wgfe wifae )
(i) GETEEETOIE TURT T |

(iii) HTARN-2-806 2o~ ] -SeTerE SfEF T |
9. Complete the following reactions : : 1+1=2
wes il [{femapmgg sl w4 ¢

, mjno
() CH,—CH=CH, —— 172",

(b) CH,-CH,-O-CH,+H[—> 7 + ?
, *7 (notin :
EXCEeSS)

10.  Answer the following : 1+1=2
fe) Armange in increasing order of basic strength :

CH,NH,, (CH 3)2 NH, (CH 3 )3 N (in aqueous solution)

25T CHEM [6]



(b}

K}, value of aniline 15 less than that of methyl amine. Why ?

'15 C\"‘i @Cim \4\53 W :;

(q) FEERE SESH CHsAT ASE ¢

CH NH,, (CH.), NH,(CH, | N (e o)

(p) WEE afvaets R K, W e e

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

me Riggmers 4, B, C W& D3 W&s w3l —

()

(i)

12, (a)

(b)

(@)

(b)

HZ f/ i —

> B

CH 3Cf{ 5y Cl cthanolic ¥aCN s A

NaNO, ’/ HCE
273 - 298K

C H.NO, 4 ¢ D IF1=2

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

are present ? : ‘ 1

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

of the tetrahedral voids. Determune the formula of the compound formed by the
elements X and Y ? 2

@ W FAE AT %WW@?WW@@ 2ffeps ¢

(T XF AFNPAT hep @5% 9% TR YT *RINIGENS boerd 8 5 it wids
@GN X Wi Y e aiffe cnehi s & 7 e
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12 4 What is an ideal solution? = .

(b)) Urea [(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 1s 23-75mm Hg. _ 2

) S w5

(b) FBAREZ [(NHA),CO| s sl T si9a 1 1 =3 Bsiret 5% B o TR B
<O AR Blof 298K°S Sl 1 1 298K'® AT T 515t 23-75mm He |

Or / G=),

The vapour pressures of pure liquids 4 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 is. 600mm Hg, calculate the mole fractions of the two components in the
solution. Also, calculate the partial pressures of the two cdmponents in the

vapour phase. _ 2+1=3

350K 751 fiwm 9961 4 S B A9 B9 s 450mm Hg it 700mm Hg |
350K Sl oot qote e 95 AT 517 600mm Hg T, G0 Fo0e whiE 5 waeet
R 21 | QAN AEITS! Tolfes! 75 S bist ot <54 |

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

1+2=3

wean (60 diga Wiew (910 sRa 75 Bolr S o
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15, What are adsorption and absorption processes ? Give one suitable example to show the
distinction between the two. 2+1=3

[T B SR 2= 1 2 Ry AfEwE Ses Al qRRE b SeTe SwiEe
Tz 1
Or / &gy,

Define homogeneous and heterogencous catalysis. Give ore suitable example each of

the two catalysis. ‘ 2414%2=3
ST SN SPGBl k@] 74 | A8 S YOR ATSRAE GEIGIE SogE SHEEd -«
frzi | |

16, (a) Mention one use each of Argon and Helium gases. 2
wlsla o e (o «ranbite TRER SrEY T

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

, |
e« W 7FE (97 G5l Mo T TS (STEHR W S 4 |
17 Complete the following equations : : 1x3=3

wars i ffemmcar sed w5 g

(@) C,HOH+50CI, —?
(hj CH,=CH,+Br, —%% 59

() 2{O)—Cl +2Ng —Ssher
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18. What are carbohydrates ? Give the general formwula of carbohydrates. Why are

polysaccharides called non-sugars ? [+1+1=3

P LTEGER &y TR GERT W W T | AR eaiierEEs se-EEl @
7y Y

Or/ Y,

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

2'fon 2 ©8F o'fon we 988 2 arorecy bt Crimae T |

19. (g) What are polymers ? _ ' ) 1
AN (e e
(b) Name the monomers of polythene, Teflon and Nylon-6, 6. - Vax4=)

wifeTfa, (Bepe o A6, 6% IR (FEGR AN Fa

Or / g/,
(@) What is vulcanisation of rubber ? 2
T[T © BT 2
(b)  What is the role of sulphur on vulcanisation of rubber ? 1

TR TGS Rerrias ghE e
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20.  Give one-example each of the following : | | 1%3=3
fa) A non—nércotic analgesic
(b) An artiﬁcial sweetner.
fc}) A food preservative chemical.
O [ FCGRE QeI Tvrese frw e
() <5 Fefagls e |
(b) @bl Flaw oo |

(c) €5l AW ATFE AT |
Or / 440,

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

BIARTSIE FNEE WSS IR SeanTel 5 See 9 |

(i) What is tincture of iodine ? Mention one use of tincture of iodine. =~ 1+1+2

o = wrafea e 3T @by gl B 3|

21 Answer either (@) or (b) :

(a) T4 (b) Figwrrn abrg Tas W s

(w) (i) Define order of a reaction. ' l
falea o T=m A F
(it} For the reaction R — P, write the differenti.al rate law: i

R — P RiFAsE Ina skeers 39 39 )
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(iii) For the reaction R - P, the rate becomes 4 times faster when the

(iv)
(b ()
(i)
25T CHEM

concentration of the reactant R is doubled at a given temperature. What is

the order of the reaction ? , - 2

% [ Swere g p REFNGTe cfen kT ol gl a9 2, Rieae
i 4 o g om | B R T Rl ) |

Define activation energy of a reaction. : : o 1
e @or SfEaa (e e fal
Or /4, .

Show that the integrated rate law for the first order reaction R — P s —

p 2303, 1Rl

og o ' '
T ’
el (1 ee @ RiE R s P A i@ e A 7 —

(= 2:303 5, B
£ 7 R}

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

half life period. , 2

wdm wwe Fiee aBE 20%. e 2ate 40 TG awen o) Rienie
GG IR oo )
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22, Answer either (a) and (b), or (c)‘ and {d).

()

(h)

(c/

Give rcasons for the following : : ' 133
(i) Nitrogen exhibits +5 oxidation state. But it does not form pentahalide.
(i) Sulphur vapour is paramagnétic.

(iii} Moist chlorine is powerful bleaching agent.

wETe i wae woefal ¢
(i) TIEGTEA +S TR U YA, [ T (ABIEERT s A |
(i) ETEI HO SEHEIL |
(i) Fre Ry <7 [egs |
Complete the following reactions — B ) 1+1=2
s ol el g T g
(i) P +3NaOH +311,0 —7
iy 2F,(g)+2H,0{)——1.
O:‘/;h’ii‘\’l?ﬁ

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

conditions. o 3

SR AEME, (A19T 2[@o@ G fTgE ooy Sesiiver a4l |
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Draw the structures of the following molecules : : 2

TS el wejrared Aegfes B il

(@
23. (g

(b)
25T CHEM

(i) XeF, (it) H3PO;

How will you b11n0 about the fol]owmg conversions 7 (Give chemical equations
only) : 2

(i) Toluene to benzaldehyde,

(i) Ethanenitrile to ethkanAoic acid,

woTe Tl ARG Gt St (e aomafi AT i) ¢
() e e

(i) TATEGEE T Te gt

Identify 4, B, C and D in the following reactions : . . 2

ﬁmﬁ@mw,«i, B C == D Bare o ¢

H, ’
\C — 54
Pd - B(JSO

(i) @ +CH,COCT 22 AT | g

(l'l'l) 2 ©—CHO : C'fmi], NaOH C+ D

[14]



fc) Name one biodegradable polymer.

G5 ‘E@?ﬁ»ﬁt?qm STFS FREIsTE A fEar
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