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CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

The figures in the margin indicate full marks
for the questions.

General Instructions :

(i)
(i1)
(iii)
(iv)
- (v)
(vi)

(vii)

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

Answers should be specific and to the point.

Question numbers 1 to 8 consists of eight very short

answer type questions and carry 1 mark each. cssmssssssrns 1x8 = 8

Question numbers 9 to 18 are short answer type questions

and carry 2 marks eacl. ..., 2x10 = 20

Question numbers 19 to 27 are also short answer type

questions and carry 3 marks each........ccooovvvieirininnnenn. 3x9 =27

Question numbers 28 to 30 are long answer type

questions rmd carry 5 marks each.....oooveevenceiiicnnninness 5x3 =15
Total = 70
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What is the molarity of a solution containing 5S¢ of NaOH in 450ml

solution ? 1

450f1/7.3 wa @bts 54 NaOH AURTH wpr waifEb fvm =12

How much Hs in grams will be liberated if 1F electricity is passed

through acidified water ? 1

wifs 21 e 1F ke siers 2R am Roiet i ek H, 19 232

Identify the reaction order from the following rate constants :
k=2.3x10"51 mol-1s-! i
TS e T i &= e Rfemdn @ il w4 ¢
k=2.3x10"51 mol-ls-!
Which of the 3d transition metals exhibits the largest number of
oxidation states? | 1

3d (AN HFIPINT MOERIT (FH! 4P AED AT SN0 O[] (WA 2

Write the chemical formula for the following coordination -

compounds : ' 1
o TS SrEie ANl (R IS At = s

Mercury (I) tetrathiocyanato-s-cobaltate (III)

34T CHEM [2]
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6. In the following pairs of halogen compounds, which would undergo
Sy2 reaction faster ? . 1

TR (T (G (RS, (@R cFae Sy2 R[RiTa weeng =2

SN N ad N

7. Write the products that are formed by heating of the following ether
with HI : ' i

ToTs G 9 2ARCBIT Hmtﬂmmaﬁmﬁ@é@qwﬁmz

8. What is the basic structural difference between starch and cellulose ?
1

BIE OIS (SeeTSd WSS AR siom AL 2

9. Diazonium salts of aromatic amines are more stable than those of
aliphatic amines. Why ? 2

GRS AR SiRAEAE FRPTR et afine sRerRets @R 3|
a2

OR [ &4t

Why do prlmary amines have higher boiling point than tertiary
amines ? 2

aﬁm@aﬂﬁ?ﬁﬁmﬁwwmﬁﬂ?@ﬁmﬁw SIEL

34T CHEM (3]  Contd.
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10. Calculate the equilibrium constant of the reaction : 2

RfEFatr s g stom =1 ¢
Cu(s)+2Ag* (aq) » Cu?* (aqg)+ 2Ag (s)
s Given, EZ, =0.46V ; fal ta®, E, =0.46V

OR / G247

Write the Nernst equation and emf of the following cells at 298K :
2

©TS Al (FIREIRT (B AT S emf 298K Bl g

() Mg(s)| Mg** (0.001M) | Cu?* (0.0001M)| Cu(s)

(i)  Sn(s)|Sn?*(0.050M) ” H*(0.020M) | H, () (1bar)| Pe(s)

11. Define conductivity and molar conductivity for the solution of an

electrolyte. Discuss their variation with concentration. 2

ﬁgaﬁmmﬁmﬁﬁm@mnmﬁﬁmﬁﬂ\wﬁwmm—
(AT 70! AT +fResa =0 e 4 |

34T CHEM [4]
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12. Show that the half-life period of a first order reaction is independent

of the initial concentration of the reactant. 2

el (@ d9w TR RiFar aihaes RiFse s Aveor eore e
DEIGH ;

OR / &4}

The initial concentration of N;Os in the following first order reaction
N,Os(g) — 2NO, (g)+1/20,(g) was 1.24 x 102mol L! at 318K. The

concentration of N,Os after 60 minutes was 0.20 x 1072 mol L-1.
Calculate the rate constant of the reaction at 318K. 2

oo BrEie AU ] R Ngos-q' ARfEF vt 318KT ifea

1.24 x 102mol L1 : N,04(g) - 2NO, (g)+1/20,(g)

60 5T B N, 057 slipel T2fe 0.20 x 1072 mol L | Kb 318K
5 g W P w11

13. A reaction is first order in A and second order in B.
(a) Write the differential rate 'equation. 1-

(b) How is the rate affected on increasing the concentration of B

three times ? : 1
@51 R A ATATT ALY TN WF B ACACE S w9 =7 |
(@) TRCSW TII AJNTIEC! &7 |

* (b) B Y foRad Ix st 2/ @rmE geiiie =2

34T CHEM (5]  Contd.
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14. Calculate the magnetic moment of a divalent ion in aqueous solution
if its atomic number is 235. 2

T U9S 43 TR SR pERE Tl SR 31 1M 3 AsieEe A7
25 T |

OR / &2l

What are transition elements? Give the general electronic
configuration of transition elements. 1+1=2

HeuE T [ e Fsreia GTieieaRe AgRe i‘caﬁﬂ_ =t feman

15. After having completely filled d orbitals (4d!9) in silver atom in its

ground state, how can you say that silver is a transition element ?
2

Wwiﬁwmwmﬁﬂwwﬁaﬁdwﬁamaw)
PR frrerel, feTors [Fn Fmadiie e 3 [Rasal siare

OR [ 41

Zn2* salts are colourless, while Cu?* salts are coloured. Give reason.
2

Zn2* TRYER JR9RH, TFACS Cu2t FREER I8 H | i wexfat |

16. What is lanthanoid contraction ? What are the consequences of

lanthanoid contraction ? . 2
(EFATTT FEGA 2 (EHITEG FALFHAR I (AR Afoferal = e

34T CHEM [6]
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Explain why [Ti(H,0)s]3* is violet in colour. 2
' [Ti(H0)6)3* I TRI51 @e1al fFa g 341 |
OR / 341
[NiCl4)?- is paramagnetic while [Nz(CO)4] is diamagnetic though
both are tetrahedral. Explain why. 2

[NiCl,]?~ SepaeE &% [Ni(CO)4) wm?ﬁn el Jrabia boEeTa i 5o
itz | 57 =t =4 |

(a) Draw structures of geometrical isomers of [Fe(NH3), (CN)4).
2

[Fe(NHj), (CN)4)~ R SIRIRSE AICAT 157201 SF 341 |

OR / @24

(b) Out of the following two coordination entities which is chiral

(optically active) ? Explain.- 2
ToH YOI VT HER [SOTe (TN SR (WEAPITSIR AlFD) 2 Gl
9

(2) cis-[crCl, (0x),]*~ and (b) trans-[crCl, (ox), I

Describe a method for the identification of primary, secondary and
tertiary amines. Also write chemical equations of the reactions
involved. 3

B, (GCReeS! W% BRIR afivTrza area<em AR G smafe 3fa 71|
RIS IR (@R IS ATFROFALR 90 o7 |

34T CHEM [7] Contd.
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20. The time required for 10% completion of a first order reaction
at 298K is equal to that required for 25% completion at 308K.

Calculate E,. 3

@b 2o TR /g 208 K Taweie 10% 79 FRta f§ Toam waahie, (3 Wi
TR 308K THO[S 25% F=94 TR0 WP | E, W Aol <1 |

21. Write the products of the following reactions : (any three)
1+1+1=3

fI=fle /kiTm soer s/ Seotifte w3y s A ot 3 (Rierer fofaon)

(a)
H + HBr —»

H H

(b) CH3-CH,-CH=CH,+HCl —— 3

CH, - C = CH,
| - )
(c) H . ypy Peroxde

CH,

d) +HCl — @

22. How will you bring about the folléwing conversions ? (any three)
3

(a) Ethane to bromoethene

(b) Bromomethane to propanone

(c) Benzene to biphenyl

(d) Ethyl magnesium chloride to Propan-1-ol

34T CHEM [8]
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wots il ARIEATRD! (@ Ff@ e (Reien foroy)
(@) FAT #=I TARRAA
(b). FIHRAT #[[1 & e
() @G #= qARCETIREE
(d) 3W-Cﬂﬂﬁf'i‘ﬂm FIRTT o1 2o 1w
23. Draw the structures of all isomeric alcohols of molecular formula
CsH50 and give their JUPAC names. ' 3

HfdT a4 CsHo,0F TIE SRR TIRT 95T 69 9107 B3 341 WiF 3391
IUPAC =i el | |

OR |/ G241
Give the structures and IUPAC names of the'products expected
from the following reactions : _ 3
(a) Catalytic reduction of butanal
(b) Hydration of propene in the presence of dilute sulphuric acid

(c) Reaction of propanone with metllyimagnesium bromide followed

by hydrolysis

34T CHEM _ 191 Contd.



BIKALI COLLEGE LIBRARY

oot fra RiEFarnEza «[ e 3 ANARTEA 999 i [UPAC =i 73l ¢
(a) REOGER Spaosd [k

(b) oY WA uftee TxfEfoe afeme weaeed

(c) RZamsEam guEee (e e iira o st Pige 23w’ siEks

24. Explain why: (any two) 1%+1%=3
(a) Ortho nitrophenols are more acidic than phenol.

(b) Ethanol has higher boiling point than that of the

methoxymethane.

(c) Ortho nitrophenol is more acidic than ortho methoxyphenol.

(d) Cyclohexanone forms cyanohydrin in good yield but

2,2,6-trimethylcyclohexanone does not.
e geig a2 (Rigsrear o)
(@ G ARG R ReeTols S SifET |
(b) AR Toars N Fifarers @R
() = ¥ fafEererE w9 G e wits wiFs |

(d) B EIAE bi3A Y3 wiEs Teoime I3, g 2,2,6-53Ai%e0138 (T e
LIS

34T CHEM [10]
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25. An organic compound with the molecular formula CyH;,O forms
2,4-DNP derivative, reduces Tollens’ reagent and undergoes
Cannizzaro reaction. On vigorous oxidation, it gives

1,2-benzenedicarboxylic acid. Identify the compound. 3

CoH; O SIS a1 @51 & (T2 2,4-DNP mﬁwﬁ@ 5167 S, SR
RarEST Taife TE oI (@SREE R w6 | SR e TE B 1,2-
e ReHREE ats a1 @6 bare w4t |

OR [ 93!

Give simple chemical telsts to distinguish between the following

pairs of compounds : ‘ 1+1+1=3
(@) Acetophenone and Benzophenone

(b) Phenol and Benzoic acid

(c) Ethanal and Propanal

wers fat (19l @RS Wers AL FRA0 e IEES AT e 8

(a) @GR o m’w

(b) (T T (@G LD <o

(c) B S 20 A

34T CHEM o [11] Contd.
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26. Complete the following reactions : (any three) 3

were i RfFamam = a1 ¢ (R o6

COOH
socl,
(@ Heat
COOH
NH,CONHNH
(b)  C,HsCHO 2 L Y-
() NaBH,
(c) CH,COCH,COOC,Hs
@) H*
CrO
(d) OH —— =
27. Give reasons for the following : (any two) ' 3

(a) pKp of aniline is more than that of methylamine.
(b) Aniline does not undergo Friedel-Crafts reaction.

(c) Gabriel phthalimide synthesis is preferred for synthesising

primary amines.

(d) Aliphatic amines are stronger bases than aromatic amines.

34T CHEM [12]
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wors it SARER PR T A 2 (R 7
(q) <R pK, FaEamETee @RI
(b) «fifewe free-Figor Riva =211

(c) TS QNI AR AR (MfEEsT FARTIZS FRegaere e aigfay =
= |

(d) fEls QiR @ T quazTee @R IS |

28. Complete the following reactions : (any five) S
wote fral Rierartgz st =t ¢ (Rctear =lsbr)

(i) CgHsNH, +CHCl; +alc. KOH —
(i) | CoHsOH + Hzx_ros (conc.) -

(iii) CgqHsN,Cl+CH,OH —

(i) CyH<CONH,+ Br,+4NaOH —>
() CsHCHO+ HNO, /‘sto4 2 B, =5
(vi) CgHsONa +CoHsCl —»

34T CHEM [13] - Contd.
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29. (a) What are essential and non-essential amino acids ? Give two
examples of each type. 2

AT F Terare-n T b G2 afediw 757 Swread fat |

(b) How are vitamins classified ? Name the vitamin responsible for

the coagulation of blood. _ 2+1=3

fobifima (uNfeEm (@ EE 39 W2 (o5 (56 T9re 727 341 CofaGE
I o1

30. (a) What are nucleic acids ? Mention their two important functions.
1+2=3

o e &2 3%e” W%W?ﬁﬁﬁtﬁﬂﬂ|

OR / 524!

Write the important structural and functional differences
between DNA and RNA. ' » 3

B9 S TR.GH.GT oo AF Sy e Sis i)
SfiRes &

(b) Write a way to determine the A}, value of water. 2

AR A, TN [y TR @B ToArg &

34T CHEM [14]
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OR [/ G241

Explain the bonding in coordination compounds in terms of
Werner’s postulates. 2

FIE! (TITIRA IFAE AR ABIRAR AR G 9 |

34T CHEM ' [15]



