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25T CHEM
(BENGALI)

2015

CHEMISTRY :
(Theory)

Full Marks : 70

§ Pass Marks : 21

Time : Three hours

General Instructions : ‘ : _ : .

(i)  All questions are compulsory.

(i) Marks for each question are indicated against if.

(iii) Question number I consists of eight very short answer type questions dand
carry 1 mark each. ' : S =

(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 fype questions and carry
3 marks each. '

(vi) Question numbers 21 to 23 are long answer type questions and carry 5 marks

each.
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1. . Answer the following : b 1%8=8

(i) Which point defect lolwers the densit.y oi; a cfystal ?
| @R R B e e e 2ot I
(i) Liquid-liquid sols are kn_owh as: .
kFill in the blank) .
(9HZIT j‘f )
(iii) Wh'ich metal foils are used for wrapping chocolaltes'.?

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

 state ? . -

aiogs TR @i CTeefm fown @ﬂacﬁaﬁwﬁswqw R ?

(v) Write the formula for the co-ordination compoimd‘: tetracarbonylnickel (o).

BEerER B (0), T A e TR RS @

25T CHEM (BENG) o R



(vi) Mention one use of tetrachloromethane.
. GEICHATTAE 35 T S S
(vii) Give the IUPAC nawe of the following compound
CH,=CH-CH,~CHO'

FeEre @sif6a IUPAC am wie

CH, = CH -~ CH, ~ CHO

. (viit) Name one water soluble vitamin.

T R @ R AW A

State I-Iénry’s law.

_l\.)

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

Which one of them w1}1 have higher value of Ky ? = G e D

C@ﬁﬁﬂ@%%ﬂ?ﬁl

ﬂﬁMWﬂ@WWR%WWCWW@IWﬂmKH—
WWF@Q‘W

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

~ vary with concentration for weak electrolyte 4 , ' L 2

aﬁ%@aﬁwwmamﬂﬁﬁﬁ‘ﬁww Cﬂw:mﬁ@eﬁmmcnmm‘?rﬁﬁﬂi—f
NP 7% P «ifFady ax0
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Oi / g4,

The limiting molar conductances of sodium chloride, hydrochloric aci_d and sodium
~acetate arc 126-45, 426:16 and 91-0 Scm?mol™ tespectively at 298K. Calculate the

limiting molar conductance of acetic acid at 298K.

298K-(5 (fSAN @HRIET, TEEES WiFE ¢ ENng wntiGs ANke! (NE
sRRIESl TG 12645, 426-16 ¢ 91-0 Scmmol-! | 298K-(5 SUFHR wuiEwa
MRS (e ARRIRS 9 @i+

4. Distinguish between calcination and roasting. | 2
Ol ¢ Gl g (e | - ‘
5. What are. transition elements ? ' -
- Give the general electronic configuration of transition elements. ' 2

AR el e

AT (TEaRE FE STEa BT e

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

P Y F1? @G N IR &1*@\531?1%1 CIEReG
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Or / ),

Explain the following : | S - 1+I=2
(i)  Transition metals Iand their compounds can act as catalyst. -

(ii) In the titration of FeSO4 with KMnO, in acidic medium, dilute HCT is no't; used.
v oo et A 2

(i)  TREFTRE 4G 8 SR cﬁﬂ%wﬁmww]

(i) ST FeSO,R 0% @ TG KMnOjaa =19 HCI I98R 1 27 11|

Givcioné example each of the following * . o 14+1=2
(i)  lonisation isoiﬁcrism

(i) Geometrical isomerism

BT @5 A @‘m?acf e ¢

(i) SR TRl

(i) i wscafet |

Or / g,

Using valence ‘bond . theory, show that [Ni(CN)4]* complex ion is dlamagnetlc in

nature. [Atomic number of Nz is 28].

@iErel ARE SCE A cw?n\‘a &l [Nz(CN)4]2“ S Wﬁ? w«»rgﬁ?ﬁzr ﬁ?ﬁﬁ [Ni~49
.,—ml ZE 28] |
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8 Explain why :.(Any Two) | \ ' e 1+1=2
(i) Phenols are acidic in nature.’
(ii) Ethers have lov;’rcr boiling points than alcoholsf
(iii) APropaI'l.-Z—ol' isumoré_basic than propan-1-ol.
A @ 2 (¢ czm:rr D)
() R agfe s
(i) Sifle1CplesT (A ZEE ot 3|

(i) (ATAN-2-9E (ATSAA-1-9 (/G (T s |

9. Complete the i’ollowing reactions : _ 2 _ 1+1=2
A oreal [fearmg 7o) F@ ¢
HY[H O
(). CH,—CH=CH, / 5 ?

®) CH,~CH,-O-CH,+HI—> ? + ?
. - (not in '
excess)
10. Answer the followi_hg Bk - ' 1 , ) B 1+1=2
(a) Arrange in increasing order of basic strefxgth =

CH jNH 2’ (CH 3 )2 NH, (CH 3 )3N (in aqueous solution)-

25T CHEM (BENG) ‘ [6]



(b) K, value of aniline is less‘ than that of methyl amine. Why ?
ﬁtﬁi@@%ﬁ‘@“@m@ L ke g ‘
(@) TSI Slgel S Jete 8

CH,NH,, (cr,), NH, (cH, LN -(@'ﬁg HX)

(b) TaZet wifim c%ﬁnﬁﬁm@mw 2

I1. *Give the formulae of 4, B, C and D 1 the following reactions —

feere Rigmsfs 4, B, Ce D@ wwwe me —

(I) CH3C_H'2 AT oy ethanolic A@CN ; 4 HZ/M %

273 - 298K

e FelHCl | NaNO, JHCI ‘ : o
(ii) _c(,HSNo2 >C 5D | 1+1=2
12. (a) For one mole close packed spheres, how many octahedral and tetrahedral voids
are present ? X _ _ 1

(b) Atoms of element X form hep lattice and those of element ¥ form occupy %rd

of the tetrahe_dral voids. Determine the formu_la of the compound formed by the
elements X and Y ? ' : 2

(@) W_WEW%@WWWQGW@ I 2

(B) G X-aq =g hep =T & cﬁa Y-43 R vl 1| £ e i
@11 G X8 Y47 widl aif5e. (Tefoa ke B 7@ Ry |
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13. (a) What is an ideal solution ? : I . a1

(b) Urea [(NH,),CO] forms an ideal soiution in water. Calculate the vapour pressure ‘
of an aqueous solution éontéining 5% by mass of urea at 298K. At 298K, {rapour

pressure of water is 23-75mm Hy. 2

(a) e wa e

(b) R [(NH-,)ch] wel S B9 oo T | SR R s%aﬁﬁir el @ﬁ’m b
s Ba AT il 298K-(@ Sl | 298K (9 CRCIGES zrrvé‘ﬁﬂ Stef 23-75min Hg |

Or / 94,

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 11qu1dS‘.
at 350K is 600mm Hg, calculate the mole fractions of the two components in the
solution. Also, calculate the par’ual pressures of the two “components i the

- vapour phase. -. ' : 2+1 =3

350K~ 7S g wam A @ B~a AT iel TG 450mm Hg ¢ T00mm Hg.
350K ~¢o aft et gfoq e @ AT B1ol 600mm Hg T, U@ B2AA 7{bd (e
g ool T | T ARFTOS TARA Tba SN Bief St <R | |

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

S 1+2=3

ﬁw@ewﬁwﬂaww zﬂ%@?ﬁﬂ@marwi
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15.

16.

b7

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

e (] -

What are adsorption and absorption processes ? ? Give one suitable cxample to show the
distinction between the two. - ‘ 2+1=3

SR 8 SREE ﬁ’rlma?r ? 4B 2RI ‘ﬁf\_ﬂﬁﬂtﬂi ’ffTQﬁ'ﬂ KRI6S) u’/‘?ﬁ@ﬂ‘{f’ TR

W

Or /93],

~

Define-homogeneous and heterogencous catalysis. Give one suitable example each of

the two catalysis. ‘ - 2+4%2=3

W@mﬂ“wﬂﬁmﬂ\w FEWI@?WWWLQ@?WMWW‘T
e |

(a) Mention one use each of Argon and Helium gases. 2

el . B smeR Wl T IREER S @l

1

e AR TS HIG S cﬁﬂﬂ@ww'mﬂmﬁaw_@my

Complete the following equations : 2 3 1x3=3

e awe Rl T st ¢

(@ C,H.OH+SOCI, —

() "CH, =CH2+Br2 g

(©) 2@—Cl+2Na i
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~ . ~

. 18. What are carbohydrates ? Give the general formula of carbohydrates.  Why are

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

-

mf@%;z@ ofF1 1 2 IRIQRCGHSFR AR 7o @l | ARrTeRteshics sl 3=
BY (A ? S ] : '

Or / &2,

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

- (el Fe vus @ity ¢ 8T ifem 435 e Brrzael me |

19. (a) What are polymers ? i | 1
TN (@ B2
(b) Name the monomiers of polylhcnt:,_Tcﬂon and Nylon-6, 6. _ Yax4=2

AR, (GFeW 8 FBe-6, 6-(TF AR TN G|

Al

Or/ 79, :
(a) Wha;[ is vulcanisation of rubber ? _ ' o | 5
RN m"f Fe
| b)) What is the role of sulphur‘ on-vulcanisation. of rubber ? - ~ s | 1

WW@WW%D
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20. Give orié example each of the following : <l | . 1x3=3
(a) A non-narcotic analgesic
' (b) | An artificial sweetner.

(c) A food preservative chemical
fcx ewe 2fe/by «afs 7@ TrERel WS ¢
(@) <= GEIREA et |
) <l g ReeEs ’ |
() .mﬂ% R S ARG AT | O i

Or/ WW

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

AR (A RS S IREIEE 975 SISl S |

(ii) What is tincture of iodine ? Mention one use of tincture of iodine. 1+1+2

BeorR-eT- S S @a «ofs T2 S @l |
21. Answer either (a) or (b) :

(a) @ér# (b) (T (FIC GF67 THA 0S¢

(@) (i) Define order of a reaction. N ‘ | 1

i Vﬁﬁﬁ%ﬂmmﬂ%@ GEC |

(i) For the reaction R — P, write the differential rate law. | 1

R— P BRI @ oReerer 2 o eIl
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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 ? _ - ) - 2

s [UE Swew R — P Ricba a99 R-a7 siiver fawed a1 73, [Rien®
@ e [l s ‘

- (iv) Define activation energy of a reaction. | 1
Gl R Al «feq kel @l

. Or/ Wﬂ_f?l‘,

() (i) Show that the integrated rate law for the first 6rder reaction R — P is —

3 log [R]O

L [R] , | - o 3

(s (4, T @ [iEm R - P -G G S AT 7 —

§=2:303 5, [Rly

t [R]

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

half life period. -~ _ 2

dw TEE g3 R 20% Fefre e 40 [ daiew = R
'wa’@%ﬁa@aﬁwm|
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22. Answer either (a) and (b), or (¢) and ().

(q) Give l'(:%aS'O-nS_ for the following : p : = 1x3=3
(1), Nitrogen exhibits +5 oxidation stat-e. E-But it does not form pentahalide.
(i)  Sulphur vapour is paramagnetic.
(tii) Moist chlorine is powerful bléa(:hiﬂg agentf

(a) <R} (b') R (¢) «RK (d)-<q W GTCAT 2

(@) T e Feulm T .t%zn-e 2
(i) miﬁﬂt@ﬂ +5Wﬂw.ﬁw,ﬁﬁ ABIIAES R w A
(ii) TR A SRR | |
(iii) Bre Gﬂﬁ?{ o feT |

(b) Compléte the followi'ng reactions — ' | | C1+1=2
eox Rz = st ¢

) P+3NaOH+3H,0 —> 9
(W) 2F,(g)+2H,0(1) —?

Or / g2,

(c)  Describe the manufacture of ammonia by Haber’s process with favourable
conditions. . ' 3

SEFA IS (AT AR 0o SRR #197 Sestwa Hi T |
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(d) Draw the structures of the following molecules : | T e 2
53 TEAFeERE (99) Yo7 ba oz Tl ¢
(i) XeFy ; . (ii) H3-_PO3

23. (a) How will yoﬁ bring about thé following.conversions.? (Give chemical equations

only) : @ c -2
(i) - Toluene té benzaldehyde.
(i) Ethanenitrile to ethanoic acid.
oA ARSTIE Flelid T2 (WY TR ATS29 wie) 2
() TEEd (AF @EATGIPE
(ii) TCAIZTIRET (AT BACAES SIS |

() Identify 4, B, C and D in the following reactions ; ) 5

. Fare Risaefce 4, B €8 D <9 F@! ¢

@)
E' I
O (7 "hiswso, A

() ) +CHcocr 2 255 8

i) 2 C >—cHo —Seredeo s oy
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(¢) Name one biodegradable polymer.

3 tare-Rarem s wecaia e
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