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27T CHEM
(BENGALI)
2017
CHEMISTRY
(Theory) .

Full Marks : 70

Pass Marks : 21

Time : Three hours

‘The figures in the margin indicate full marks
Jor the questions.

General Instructions:

(i) All questions are compulsory.

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

(iv) Question numbers ‘1 to 8 consist of eight very
short answer type questions and carry 1 mark

each. 1x8 = 8
(v) Question numbers 9 fo 18 consist gf ten short
answer type questions and carry 2 marlks each. 2x10 = 20
(vi) Question numbers 19 to 27 consist of nine short i
© answer lype questions and carry 3 marks each. 3x9 =27
(vii) Question numbers 28 to 30 consist of three long
answer lype questions and carry 5 marks each. 5x3 =15
Total = 70
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) 9 Mcn’giqn the number of atoms in a b.c.c. unit cell 1

GO b.c.c. G (FIE AR G A2 Tt T |

2. Which of the following concentration of solution depends: on

temperature ? . 1
(@) molality

(b) molarity
*(c) mass%

(d) mole fraction

U@ WeEte @F siiver Tasor g Fdaiie 2

(@ cI=iED

(b) CI=IRG

@ ga%.

@) G S | UL

3. Find out half-life time of a first order reaction with rate constant
k=2-31x10"14s™1. . 1

GG 2T T [T ofs &= Ic=2.31x10 Ms™! oF S He el
B | o |

4. Give one example of a biochiemical catalyst. 1

TS AR SRE6CT G5 Srigad wie |
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5. Mention the type of ore that can be concentrated by froth floatation
Process. 1

6. Give IUPAC name of the following compound ﬁ | 1
| COOH
NH,

fwea (@aifoa IUPAC 1 (ST ¢
COOH
NH,

7. Name the functional group of a cornj::ound Lhat.givcs silver mirror
test with Tollens’ reagent. ) e 1

-Toﬂenwwmﬁﬁqmﬁiﬁ G (sl FIAFQ! JACPd A
CeTet |

8. Name two bascs present in DNA. 1
DNA-G% 7/0 R s e | |

9. State chry s law..

At the same temperature, COg gas is more -soluble in water than
O, gas. Which one of them will have higher value of Ky ? 2

@R @ S I |
G TEeod S CO, ﬁmmﬁwﬁ 0, T S SiEF | @ I
Ky 9H @ 72
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10. Calculate the mass of a non-volatile solute of molar mass
40g mol~', which when dissolved in 114g octane to reduce its
vapour pressure to 80%. 2

40g mol™ (R @ SR way G SMidd @ AR o 114g octane-
Q TG FHS &7 IPAR B 80%-9 T =7, Wi 1% & otk @l

11. For a reaction 2A — 4B +C, lhe concentration of B is increased by -

5-0x10°mol L in 10 seconds. Calculate the rate of disappearance

of A. : 2

gofo RfEm. 24 54B+C o B9 e 10 @it gm  AE
5:0x10°mol L. RfEmiloee A= 2 =@ o s

1 Ea
12. Show that slope of the plot of Inic agalnst T is R G1vc the |

graphlcal representation of the plot. ! 2

1 - Ea - o ‘
(T8 @ #F1tS tnk graphfta 7/ ~ T | plotiba afsfifieTmis @ba

OEN 41 |

13. Name the main olre of iron.
How is cast iron made from pig iron ? ' s 2
(I T Spfpber A e |
ol ezl (A0 iR TR Rrei ekes i 2
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14. Define transition elements.
Give the general clectronic configuration of the transition clements.
2
WA GNER @ @Rl | e Greefm AqEd g [
G|

15. Identify A and B in the following iwo reactions : 2

Fesw ffEamies A ¢ B =Fie Fa@t ¢

' CH,
) A+Na+CH,Cl —1€ ©/ + NaCl
(i 2 1 +oNa —E8€T_, B+ 2Nacl

16. What is racemic mixture ? Give one example. . 2

Racemic & F1? @&/ Twizad @S |

17. (i) Arrange the following in decreasing order of their basic
strength :

CoHsNH,, CoHgNH,, (C3Hg ), NH , NH 1

frEfvafie e ael SEEl e Aee ¢

CoHsNH,, CoHgNIH,, (CoHs ), NH, NH
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(@ Identify the organic product in the follomng rcaction. G1vc its
IUPAC name.

szfsNIIQ NaN02+HCl s 2 . 1

ﬁmﬁ%ﬂﬂﬁﬁﬁ%@wt@ﬁﬁmﬁwm|mmmcm T |
| NaNO,, + HCI

C,HyNH., 5 ?

18. Name the following reactions : 2

) coHyNG cI- CUCYIICL CoHy —CL+ N,

Cu/HCI

@ CzHNICL™ » Cgll5 — Cl+ N, + CuCl

5/CiHg = CL+ N

Cu/HCl

i) CcgH NZC > CgHg —CLl+ N, + CuCl

19. () A compound forms h.c.p. structure. Calculate the total
number of voids in 0-5mol of it. ‘ 1

G @9 hec.p. aﬂmmwnmosmm mﬁmﬁww
ST AT
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(i Atoms of clement B from h.c.p. lattice and those of the
clement A occupy %rd of tetrahedral voids. Dctermine the

formula of the compound formed by thé clements A and B.
2

CTeT B9 #9919 h.c.p. T 5107 @ G GIET A 7N ToLer
7 FER 5 O] SR S| GNE A€ B il g @il a1 vikere

[efar <t |

20. Explain the fdllowing oEservaLions : (any three) | 1x3=3
(i) Sky appears blue in colour. |
-(ii) Deltas are formed where river meets the sca.
(i‘ii) Alum ferric chloride solutiop is applicd to stop blceding.

(iv) Mist or for is formed in winter.

ﬁtﬁW@%ﬁWﬁi@ﬂmm@ﬂﬁ‘)

() S FE @ T '

(i) A S MO CZAR -4 I = |

(i) TEwR TE TS RORE 9 PR RIS w9 IR 1

(iv) Wﬁwnaa%@|
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21.

22.

Give reasons for the following : (any three) . 1x3=3

M

(i)

(i)
(iv)

Blcaching by chlorine is permanent, while thal by sulphur
dioxide is temporary.

NFH3 acts as a Lewis base.

NO, dimerises.

In the reaction between HCI and powdered iron, ferric chloride
is not formed.

Fresh@ s[d orie 2 (@ @ foafs)

(i)
(ii)
(it})
(iv)

(@

(it)

(iid)

@i Ragn 2, fre Temm-si-smizes Ragy agif|
NH, {1835 e o s |

NOy,~43 4fb ¥ Q"i'ra[ G ACF |

HCl ¢ Emmster [iEacs crids @mizs sifvs =1 =1

Name a transition element which does not exhibit variable
oxidation state. ' i

ARSI TR SR Oral [T 9N G AEerE GNER A G|
Which of the 3d series of transition metals exhibit the largest
number of oxidation statles ? 1

3d (¥R PP Aeafer (FHbEE SEE AT TRel g (1l g2

Give reasons why HCI is not used to acidify KMnO, solution
in volumetric determination of Fe2*. ' 1

Fe?+qg 9iare i F@maitd KMnO, & 95 914 G HCIC?‘FTWHW
27 9i, Fias mie |
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23. (i)

(ii)

(i)

24. (i)

(iii)

Write the JUPAC name of the following : 1
[co (VEL5 ), ] L, \
W @eifba TUPAC 7N (el ¢

[Co (NE)s atl Gl

Draw the gecomctrical isomers of the complex ion

[Co (NH,),CL]". 1

#

[co(NHy),cL]" =fom wrma wnfifes smelisef s 74‘?@111

Find the secondary valency of Ni in [Ni(CO),]. 1

[Ni(cO),] = Ni-a7 ¢l @reTst @@ et |
‘Give reason why phenols are acidic in nature. 1
et wifEs @ = Fmd wefis |

Give one general method of preparation of 3° alcohol. Give
equation. - 1
3° SEPRETE Efet Yl AdEd AR TPFAeR ARG @l |

Complete the following reaction and name the product.

' HT 1
CH;-CH =CH, + H,0 ——

e Rl s 3@ RiTaes smicda 9w @

+
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25. () What are non essential amino acids ? Givé one example.

1
SEARRR Soifi wnife §2 @l Srizad we |
(i) Name one vitamin which is not soluble in water and fat.
1
Tt @ BRe walge 2d Al @ @5 IR W )
(ii) What is the chemical basis of heredity ? 1
eoifen IRTIRAS SNgE F 2
26. () Give one example of addition homopolymer. 1
G (NI AT SHIZae e |
(i) Mention one use cach of LDP and HDP. 1
LDP ¢ HDP &fsfoa ¢35 o3 I92E Srerd =l |
(ii)* What is the monomer unit of natural rubber ? _ 1
AP TN AR G F2 "
27. Give one example of each of the following : (any three)
1x3=3

FeFiReeln ety 93l F@ Snmgd w1s ¢ (@ @@ foak)
() A tranquilizer
S tranquilizer A JAFHL

(i) ~An antidepressant drug
G TAFRE SRAMEIES STy
(iii) Narcotic Analgesic
G TS @RAERAPIR)
* (iv) An antiseptic.
(b JIETIIGT |
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28. Ansvlrer (a) and (b).' or (a) and (c) :
(a) € (b), T (@) S () <4 Beq (i(AT 3 . e, |

(@ Define molar conductivity of an electrolytic solution.

Show the variation of molar conductiﬁty of a strong electrolyte
with square root of concentration. e L 1+1=2

ﬁ@qmaﬁmmﬂﬁmﬁmﬂm T |

\?@ﬁ@amﬂmﬁﬁﬁmﬁ@ww{ﬁawﬁﬁm
- JifFafow 27, oile |

(b) Three eclectrolytic cells A, B and C containing eclectrolytes
ZnS0,, AgNO; and CuSO, rcspectively: were connected in
series. A steady current of 1-5A was passed through them.
1-45g Ag were deposited at the cathode of cell B.

(] How long did the current flow ? | 1

(i'i) What mass of copper and zinc were deposited ?

(At. mass of Cu=63-5u,Zn=65-3u and Ag =108u)
2

&S RY<@ A, B'€ C (S TG ZnS0,, AgNOs 8 CuSO, & @
R fealo (iia FAesios Al <11 20| (SRR 5 Ww 1.54 B
e vifere =1 =11 B (PICT FMANT 1-45g Ag &=l 2|

() 0 TR G RKigge bifeTe Al %= 2
(i) TS 2/FCE FAR (copper) 8 &% Tl =2

(Al. ©9 Cu=63-5u, Zn =65.3u € Ag=108u)
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OR /9947
{E:) State Kohlrausch law.

The limiting molar conductances of NaCl, HCl and CII3COONa
are 126-45, 426-16 and 91-0S cm? mol-! respectively at 298K.

- Calculate limiling molar conductance of acctic acid at 298K. |
1+2=3

Kohlrausch Tife® Nz

298K ($ NaCl, HCl ¢ CH;COONa-53 Hife (N&id “aizrel @
126-45, 426-16 8 91-0S cm2 mol-1| 298K (e il wnpifines
e @ieE ~ARRIEe sm =@t

29. Answer cither (d) and (b). or (c) and (d) :
(a) € (b), 9%4l (c}hx‘s' fd}aﬂ Bedq (El 3

(@ Give allaboratory method of preparation of dinitrogen.

AT ©fF ARG 2efex @ #=fS s
(h) Complete the following chemical equations : 1+141=3

[ey ave aRRRE SEEOETE T2 SE1 e
(@) Mg_+N2£E—1-t—> ......

decomposition *

“
+

(@ Ba(Ny),

(i) * (NF, ),Cry0, —BE8L 55 ot HLO
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OR / g2lqt

(c Explain why HNO, behaves both as oxidising as ‘well as
reducing agent. 5 . 27

HNO, (& Giss ¢ Reas »midf el Siisae 30 i) 951 |

(d) Give chemical equations for the following processes : °
1x3=3

() Decomposition of ozone at 523K,

(i) Ozone oxidiscs lead sulphide 1o lead sulphate.

- (i) Ozone recacts with aqueous solution of potassium iodide
Lo liberate iodine. -

BEAEG G CRRIGE Tl SEAAE AEae AT 3

() STEIR (AITree SEER) 523K o RaEeT|
(i) STEH (FTC AFFIRELE TS FA (T8 AFES Berq 33 |

(it}) ST T 2DiFEE SETRs W (A SRl 7e w0

30. Answer the following : (any five) = S ‘ 1x5=5
s erofm e @ ¢ (@ @Er )

(0 Give a general method of preparation of aldehyde, using a
selective oxidising agent.

e Feae ine 79 Tagw 3@, SUATeRiRes aaf SR dws ek
CeTCT | : £
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(i)  Give an example of Clemmensen reduction reaction..

Clemmensen R&Re Rieam b Srizad s |

‘(i) Identify the products A and B in the following reaction :

fva Rigaites [Ridmiee smd A € B = 3@t

2HCHO + conc. KOH i> A+B

(iv) Write complete chemical equation for-the transformation of

benzamide to benzoic acid.
@GR @RS s oAfFS T e 5ol AR sifeae
CICT |

(v) Arrange the fo]iowing in increasing order of acidity :

Aok sToor SEFE ASe ¢

CH3COOH, CH,;CH,COOH, C;H;COOH , C4H,CH,COOH

(vi) ‘Mention one use of methanoic acid.
fidRe siifites @l 3@ T @ -

27T CHEM (BENG) _ - [14]



Or /93

An organic compound X(C,H,0), on oxidation, gives Y(G,H,0,).
Compound (X) undergoes haloform reaction. On treatment with
HCN, compound (X) produces Z which on hydrolysis, gives
2-Hydropropanoic acid. Identify X, Y and Z. Write the equation for
the reactions involved. What happens when X is treated wilh dilute
NaOH ? | 5

936 e (@9 X(C,H,0) Tifde 7 Y(C,H,0,) Seoia 3@ | GTisi X (zeeest
fife a1 @9t X & HON-9a e Rifera a0e T @et 2 Seol w7 |
Z-99 TR 2-22eRaAbEEe Sobe Seom @1 X, Y € Z *mie 3@
RiFatslEm s@ilae @ X (@116 579, NaOH-9q ez & Faee1 F) Seolm
LICE: |
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