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27T CHEM

2017

CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

The figures in the margin indicate full maris
for the guestions.
General Instructions :
(i) All questions are compulsory.
(i) Marks for each question are indicated against it.
(iii) Answers should be specific and to the point.

(iv) Question numbers 1 (0 8 consist of eight very
short answer type questions and carry 1 mark

each. 1Ix8 = 8
(v) Question numbers O to 18 consist of ten shortl
answer type questions and carry 2 marks each. 2%10 = 20

(vi) Question numbers 19 to 27 consist of nine short
answer type questions and carry 3 marks each. 3x9 =27

(wii) Question. numbers 28 to 30 consist of three long
answer type questions and carry 5 marks each. 5x3 =15

Total = 70
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‘1. Mention the number of atoms in a b.c.c. unit cell. 1

b.c.c. 4T (@F OIS IF =TT A T I |

2. Which of the following concentration of solution depends on

temperature ? : ' 1
(a) molality
(b) molarity

(c) mass%

(i d) mole fraction

759 RS (@RI Sivel Gaeslq evee Moas 2

(@ =D
(b) ERG
© =%

(d) T oo

3. Find out half-life time of a first order reaction with rate constant
k=2-31x10"*s71. . _. 1
A TS Wi i oM & fe=2:31x107 s T SRR Faeid
) . 50

i

4. Give one example of a biochemical catalyst. -, 1

&g IR @aﬂﬁ?ﬁ 1 Srizge |
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5. Mention the type of ore that can be concentrated by froth floatation
process. - ' 1

@ Toled AmSE Sl FRE AF SieEeT d%g S 4 |

6. Give ITUPAC name of the following compound : 1
COOH
NH,

Traie ENSIGE ITUPAC IS &9 @
COOH
~ NI,

7. Name the functional group of a compound that gives silver mirror
test with Tollens’ reagent. . 1

Tl 518 Breie Repiees wor fesTemwicad 2 S (rRed SRGTR1 SEHE A9
4t |

8. Name two bases present in DNA. , 1
DNAS 2 757 Ta0g w9 &7 |

9. State Henry's law.

At the same temperature, CO, gas is more soluble in water than
Oy gas. Which one of them will have higher value of Kp;? 2

91T 74ch! e = 0|
G TEFSS 7RIS COy (32T TGRS Oy (51TSCF SfET | (FCD! (5127 Ky 71
GICESE |
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10. Calculate the mass of a non-volatile solute of molar mass

LI,

12,

13.

40g mol ', which when. dissolved in 114g octane to reduce its
vapour pressure to 80%. 3,

40g mol™ TAR T W@ wry Andl BF T AR o1 114g w'i3e
TGS IS TAR <IN Blot 80% e 257 =7, oS G ST 2l 741 |

For a reaction 24 5 4B+, the concentration of B is increased by

5:0x10™°mol L™! in 10 seconds. Calculate the rate of disappearance

of A. 2

Ul W@ 24 5 4B+Cs Ba vl 10 second WS I oy

5-0x10°mol L, RiFaGs A7 M 29 sie) 54 |

' 1 E
Show that slope of the plot of Ink against T is *—I—?. Give the

graphical representation of the plot. 2

| 1 » e B g
(YA A —7 ReRIS Ink @100 fe *Tgl FTAGH AfsfifreTems @
i< |

Name the main ore of iron.

How is cast iron made from pig iron ? 2

(5T i SRR i B

fots{ =z AR DT R (AT o e T 2
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14. Define transition elements.
e transition elements.
2

Give the general electronic configuration of th

FREReE (T Seeel [l | Ao CTIeTCaie A SrEE T et o

15. Identify A and B in the following two reactions :

wore Qi Wore A WIF B o 41 8

i 2 @——Cl + 2Na —% B +2NaCl

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

&t e e 9br Swiad a3

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

strength :

CsHZNH,, CoHsNH , (CoHs )y NH, NHg 1

TEGERS TS A e AcgEl 8 i

CgHsNH,, CoHsNH,, (CoHs ), NH, NHj r
27T CHEM [5] _ Contd. ji



(@ Identify the organic product in the following reaction. Give its
IUPAC name.

C2H5M:12 NCIN02 F IICI N ? l

Fewie Rigaide Rigwete tae »midGt S w411 239 IUPAC =iw

forai | |
18. Name the following reactions : 2
B cHNper-LCHCHHO

7 C6H5 —Cl'i"Nz

Cu/Hél ’

(@)  CyHN,Cl » CgHg —CL+ N, + CuCl

Weete [iEee am & e

CuCl/HCI

W cHNIC > CgHy ~Cl+ N,

() c HNicr —CWHCL

> CgHg — Cl + N, + CuCl

H

'18. () A compound forms h.c.p. structure. -Calculate the total
number of voids in 0-5mal of it. 1

40! (TS h.c.p. IR T TR 0-5mol © 5 T e *y 2
QA st 941 |
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(i) Atoms of element B from h.c.p. lattice and those of the

element A occupy —%—rd of tetrahedral voids. Determine the :

formula of the compound forined by the clements A and B

2
GTis1 B9 AR h.c.p. (=152 5104 S ST (Te1 AT =@ boFa @ 5
“EU?%WT%@i“iiﬂﬁ?ﬁ?{mlcﬁaA@@BmﬁW?ﬁT@ﬁ@ﬁW.
ARES S | 3'

20. Explain the following observations : (any three) 1x3=3

(i) Sky appears blue in colour.

il Deltas are formed where river meets the sea. ‘
(iif) Alum/ferric chloride solution is applied to stop bleedﬁng. 1
(iv) Mist of fog is formed in winter. i
e oo™ g = ¢ (Rl foro)) | ,t,,
() e SE o | ﬁ
(i) A E AR (e @ R = |
(i) & TE R TR crrf%?ﬁ FIRC T AR A 2 |
(iv) ACFETS FT B 2| -
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21. Give reasons for the following : (any three) 1x3=3

()  Bleaching by. chlorine is permanent, while that by sulphur
dioxide is temporary.-

(i) NHj acts as a Lewis base.
(i) NO- dimerises.

(iv) In the reaction between HCI and pbwdered iron, ferric chloride
is not formed.

WTEISTEIE FiEe vl 2 (R B

() iR g 2d, e werre-siimize g s=d |
(@) NHs ¢ &g FE59 5 9@ |

(i) NO, T GBitF 3o Foi=ifal A |

(tv) HCL 9% (19 @ftq Rigar woe ols a3 s ao7)

22. () Name a transition element which does not exhibit variable
oxidation state. 1

RIE] See SR (YS! AT T B S el |

(@ Which of the 3d series of transition metals exhibit the largest
number of oxidation states ? 1

3d (XTI TR AGERRA (SFHIE Sl TR alee =) (R 2

(it} Give reason why HCI is not used to acidify .KMnO, soluhon in

volumetric determination of Fe2+. : 1
Fe2+ 3 Siyrefaes fasiee KMnOﬁ"q’@fﬁﬁﬂfﬁﬁ?a‘Wﬁ HCZ%‘&W?WT
T, TG o< |
27T CHEM -0 [8]
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23. () Wrile the IUPAC name of the following : 1
[co(nm,).cl] cL,.
Feare @6 IUPAC =i fiall ¢
[co(NH, ) ct] CL,.

(i) Draw the geometrical isomers of the complex ion
[co(nm,),cL,]". 1
[Co(NH,),CL,]" ©fost wRmBR TSty FeEii=ss i |

(i) Find the secondary valency of Ni in [Ni(co),]. | 1
[Ni(CO),] ® Ni7 5Tt et i

24. () Give reason why phenols are acidic in nature. 1
fepereT Site Rew =, e W |

(i Give one generalsmethod of preparation of 3° alcohol. Give
equation. | 1
3° GEF T AWOT @by A el HAT AT 7 |

() Complete the following reaction and name the product.

gt
CHy-CH =CH, + H,0 ——~ iy 1
iesre Fienth! = =Rk R “m<GRE T B
| ot
CH; -CH =CH, + H,0 —> _,
27T CHEM [9] Contd.
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(ii)

(iii)

(i)

(iti)

What are non essential amino acids ? Give one example,

ST SRR G @i e @y TRIZSe TR |

Name one vitamin which is not soluble in watler and fat.

AT O 5 wew T (IR 95 FebifSe i Ry

What is the chemical basis of heredity ?
Ttoifes Tt g o

Give one €Xample of addition homopolymer.

5T NN g Criz=er firg |

Mention one use each of LDP and HDP.
LDP @II® HDP T dreram araikis IRRT Craye ey |

What is the monomer unit of natura] rubber ?
eNPRST TIRT TR e T e

Give one cxample of each of the following - (any three)

O SCORRE I Sigel g ¢ (Rewzrt fofasy)

)

(i})

(ifi)

(iv)

A tranquilizer

Ol (HIRey < FAH
An antidepressant drug
Pl AP S Sy
Narcotic Analgesic

9Bl [T @S

An antiseptic.

40! oI |
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28. Answer (a) and (b). or (a) and (o) :
(a) =< (b), &3 (a) &< (c) I T&d fol ¢

(@ Define molar conductivity of an electrolytic solution.

Show the variation of molar conductivity of a Istrong electrolyte
with square root of concentration. 1+1=2

e Rosw @@ @Bis TR ARaSioR wikem B |

Slg e ResEy @O sram ARaZTon siiper wsfiyes a@ore AR @
23, (7Y€ |

(b) Three electrolytic cclls A, B and C containing electrolytes
ZnS0O,, AgNO3 and CuSO, respectively were connected in
serics. 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

(@ What mass of copper and zinc were deposited ?
(At. mass of Cu=63-5u, Zn =65-3u and Ag =108u)
2

fSil R A, B =% C © 92wt ZnS0,. AgNOs Si% CuSO,
T2 A2 (P TS (uifim STeere Seaiet 9 Lo | (@FIREEI0R e 1.54
&5 fgre vifere =91 26| B (FRY @20’ 1.45g Ag O T |

0 =N R €iE R 5 w4 g e
@ e #se" 99 i Ges o) 25 2

(7. ¥ Cu=63-5u, Zn =65-3u =F Ag =108u)
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(c) State Kohlrausch law.

The limiting molar conductances of NaCl, HCl and CI I3COONa
are 126-45, 426-16 and 91-0S cm2 mol-! respectively at 298K,
Calculate limiting molar conductance of acetic acid at 298K.

1+2=3

TEERF AifonT T

298K '® NaCl, HCl 9I: CH3COONa 3 =iw8] a1 A RaisTe! qeligrs
126-45, 426-16 WIF 91-0Scm2 mol-!| 298K © ks «fyoy
ANE! AT SRR St i | '

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

(a) OI= (b), 524 (c) 1% (d) T g = ¢

(@ Give a laboratory method of preparation of dinitrogen.

2
AT ORARE e eiafos bt Aws el |
(b)  Complete the following chemical equations : 1+1+1=3
ICEICRTRIIE v BIEG ﬂﬁmmwﬁwlz
M- Mg+N, ﬁ@t—» ......
@  Ba(N,), decomposition = S s
(@) (NH,),Cr,0, hegt;/ ....... Frreree + H,0

27T CHEM I [12]
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(c) Explain why HNO; behaves both as oxidising as well as

reducing agent. 2

HNO,, € &3 g oiis [eiss «idf il @l @ram ol 541 |

(d) Give chemical equations [or the following processes :

lix8=2
() Decomposition of ozone at 523K.
(i) Ozone oxidises lead sulphide to lead sulphate.

(i) Ozone reacts with aqueous solution of potassium iodide

to liberate iodine.

FrEle gfd s AR QAEES ATGee ol 2

() 'E9 523K © [ |

(i) A T LFTRPOT GlES FE (616 B0 AT HF |

(i) O G AGRAN TACRE G o WH TS Y& FE |

30. Answer the following : (any five) ' 1%x5=5

’

fesrem@aT Tt 4 ¢ (@ i)

4

() Give a general method of preparation of aldehyde, using a

selective oxidising agent.
ARSI ST T TR T GAORIZST G5l AR 2 Zelle] it |
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(i) Give an example of Clemmensen reduction reaction.

e Joreed e 96 Swmsd )

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

Faie Rieame REiss smd A o B e ==

2HCHO +cone. KOH —2 5 A+B

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

benzamide to benzoic acid.

REGIIREF (RS boeE Afasa =5 =i AT B

() Arrange the following in increasing order of acidity :

Frse@ss wifieer Saaas TraE! ¢

CHZCOOH, CH3CH,COOH, C4HgCOOH , C4HzCH,COOH

"

(vi)) Mention one use of methanoic acid.

AT 9w b a7aE SrEd 9949 |
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An organic compound X(C,H,0), on oxidation, gives Y(C,H,0,).
Compound (X) undergoes haloform reaction. On treatment with
HCN, compound (X) produces Z which on hydrolysis, gives
2-Hydropropanoic acid. Identily X, Y and Z. Write the equation for
the reactions involved. What happens when X is treated with dilute
NaOFH ? ' 5}

401 T (@ X(C,H,0)T wiRe e Y(CyFH,0,) Tesim =31 s
X-q T [iea meEm ) @ X 5 HONS Birs e sfRate e g 2
B ERE TR A S EC 2-RGRLATES  @few  Seomw 3w,
X Y Uz e o R e B x @D w7y
NaOH-= (ot st < fazer &5 Geoy 29




