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CHEMISTRY
( Theory )

Full Marks : 70
Pass Marks : 21

Time : 3 hours
The figures in the margin indicate full marks for the questions.
All questions are compulsory.

Answers should be specific and to the point.

ALLOTMENT OF MARKS

Q. Nos. 1 to 8 carry 1 mark each . 1x8 = 8
Q. Nos. 9 to 18 carry 2 marks each . 2%x10 = 20
Q. Nos. 19 to 27 carry 3 marks each . 3x9 =27
Q. Nos. 28 to 30 carry 5 marks each : 5x3 =15
Total = 70
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(2)

ive an example of liquid in solid solution.
GATS T b1 Twrzae firdl |

I T e IS Tt WS |

What is the relation between standard electrode potential and
reducing power?

oI 2E’T Rrew o R e s 752
oI FCAACFTS xR Rt =Req e o 9 2

Which of the first row transition elements shows the highest
oxidation state?

A TR G CPRCST (R ST T ST (e 2

AT AR FFNNA (@ TS AT She 0] (7 2
4. Choose the correct answer °

KRR RO e i

WA Seqi (AR A8 :

1

The distribution of hybrid orbitals in dsp2 hybridization is
(a) tetrahedral

(b) square planar

(c) trigonal pyramidal

dsp? RIS FFA© SRRGAEER TR Byt 2°a
(@) VT

(b) 3sf SITeA™

(c) Tagam Prafiem
dsp? FEFN HFRS SRRbESRR B Rt =@
() SLTAIN

(b) o SWSAw

(c) Tagsm PrIRSH
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(3)

5. What is the name of iodine-containing hormone whose
deficiency causes goitre? 1

SRS 2N’ TR AW il ¥ STeicd o256 @ 2 e |
WRRE AR AN I T WO SHbE @R R 2 |

6. What is the name of the following reaction? 1
Sore fran Rferach & 2
frafee Rfdnfog am 2
H;0%

RCN + SnCl, + HCl——=——RCHO
Or /#ZJ /9l

Write the chemical equation of Etard reaction.
@16 RiFa™ Ivfe AN forsr i

7. Why is thionyl chloride preferred to prepare acid chloride from
carboxylic acid? 1

IR GfRe [l UfRe F'33T JEfee I e F'IFTs wiET v F9
7y 592

TRk tic (@ he @RS Efore A ERiReE wiRT
TRY A = (T ?

Or /129 /941

What is the increasing order of rates of dehydration of 1°, 2°
and 3° alcohols?

1°, 2° ¥ 3° GO 2erq fyqmelq 299 N SHFTS EIE] |
1°, 2° @R 3° AETFRE Fveag 2EE TN SHFE SIS |
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(4)

8. Write the name of the reagent used in the following reaction : 1
ot fr RfFche Tazme RIRPEGE T fBrd
Tl Rt e R 99 @i

>c=o—¥1»>CH2+Hg>

@ What is Raoult’s law? Give an example of non-ideal solution@ 2
TTDY TS 2 b1 ! w79 T i
TE5-4 S N2 3 S wea Tz wie |

10. Why does para-nitrophenol possess higher boiling point than
ortho-nitrophenol? 2

ARG el coRI-ARy fre Semre fm @R 2
Y- TRECFT (T IR TRGIFAEH T S (o1 2

Or /& /9§21

How will you convert benzene to phenol?

QfGe Rraeita @t «Redy sid1 2
Qfemce @Faca Fei «ifads 393 2

11. State the variation of conductivity and molar conductivity of
acetic acid with dilution. 2

i a&wmtﬂrﬁﬁm&ﬂwwmﬁﬁ?ﬁﬁaﬂﬁaﬁaw
saifl

WWWWW%WWW
e AT

Explain why Cu” compounds are colourless, but Cu*”
J compounds are coloured. 2

Cu't (@IER 392 ¥R Cutt @R I8 =W R, v 41
Cu’ sl IR [FR cutt Qe I8N = @, I @
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What do you mean by order of a reaction? What is the unit
rate constant of first-order reaction?
b1 RRFR 9 W B g 2 2w - R 27 37 67 199
G R % o0 B @[ 2 d9m-FoR RIFHR 29 PP 93 P17

14. How will you prepare ethyl-fluoride from ethyl bromide? 2
313 TR 1 BT F AR (AT TS I ?
2T @RS (A3 2T GFARS o 4Fe FIE?

Or /#&S1 /9%
How will you prepare haloalkanes using 1°, 2° and 3° alcohols
and HX (X =C}, Br, I)?
1°, 2° JF 3° G2 HF HX (X =Cl, Br, I)3 °q TS GECI
(AT 4TS FRA1? -
1°, 2° @3 3° WEERE §R HX (X =Cl Br, 1)-93 (X3 Il
GeF fFoI] oS F91? -

15. Complete the following reactions giving major products only
(any two) : 2
FeemIg 3 RidmreTed wr v RiFmEr < F40 (Rewwe )

i@;’awwﬁmmmwﬁwﬁﬁ@m@ﬁﬁm(m—m
):

il Heat / O / @I
(V) /@ + HCl >
HO - Ch
CHg e o (M2
(i @ o o -
cl
(i) ©/ o Na __Ether /%R /%W
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(6)

16. Arrange the following in increasing order as mentioned in the
brackets (any two) :

oS AR IwAe SEy 91 WS e Sean! (R yor) ¢
FafeiResf wmfice ey +91 o ST s (- qfb) :

2

() CeHsNHy, NHz, CoHsNH,, (CoHs),NH
[Order of basicity} / [/ 23R o] / [F14 AfESH FH)

CHgj OH OH OH
(i1)
NO,

[Order of acidity] / [F®R &¥e] / [ T

(i) HCOOH, CH3COOH; Cl,CHCOOH, CH,CICOOH
[Order of acidity] / [SeR @] / [FeH T

17. How will you distinguish 1°, 2° and 3° alcohols by Lucas
reagent?

oo RFRT a1 1°, 2° 9IF 3° 9o 2R (RS e IR 2
foramT RPT AI 1°, 2° G3R3° SRR Rreid I 903 2

What are the constitutional differences between RNA and DNA?
RNA ¥ DNA-J SRS 12 5 13 9
RNA €32 DNA-&T STRo5R of1se 1 9 2
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‘@) Write the formulas of the following coordination compounds
\~/ (any two) : @
woTe o TR (oA S S i (Reereel o) -
AR sl erafm SR SEef @l (- ) :
(a) Tetraamminediaquacobalt(11l) chloride w  q
. . wf @) \ ;’" £y
(b) Tris(ethane-1,2-diamine) chromium(III) chloride K ‘( fl\ -
(c) Iron(Ill) hexacyanoferrate(ll)

Or /733 /9%

Draw the geometrical isomers of [Co(NH3)4Cla I (
[Co (NH 3)4 Cl, [" Sififey sl S |
[Co (NH )4 Cly]* -« SHIfif$F S e |

19. Answer either (a) and (b) or (c)}. and (d) :
(@) STF (b) T (c) WF (d)-3 T i
(a) §3% (b) AT (c) SR (d)-99 THY WIS :

(a) Write the name of two essential and two non-essential
amino acids. 2

w1 ST S 51 ST o «@fges e
7% TSR 3% 0 SRR RGN TR | (e |

(b) What is peptide linkage? 1
¢z It 2
¢o1oibRRT T 2 |
Or /7% /99

(c) What do you mean by denaturation of proteins? 1%
2o Ry ww & qwn 0
oo Ryeead Torce B @Ri2
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( 8)

(d) Match Column-A with Column-B : 1%
¥B-A-3 S w8-B Rl ¢

TB-A-9F ¥ TG-B (F (TS

Column-A/38-A/TS-A Column-B/%8-B/%3-B
() Enzyme (1) Night blindness
URER Eealhall
URLIE EICKaEl
(ii) Vitamin A (2) Amino acid
fehIf= A i’ afee
febrfa A Sl SIS
(iii) Serine (3) Protein
ROy 2fom
e\ e

20. Answer ezther (a) and (b) or (c) :
(a) S (b) FIZA (c)-7 BT it
(@) 9% (b)-BAT (c)]-99 TSR WS :

(a) State the law of elevation of boiling point for dilute

solution. @

Y T (PO TSRS THYT LB A1 4 |
Y GO (0L SOFRCIA TS SYaf’ 3N A |

(b) 18 g of glucose is dissolved in 1kg of water. At what
temperature will water boil at 1-013 bar? K, for water is
0-52 K kg mol ™1, 9

18 g 3% 1 kg AINI® ¥Age ¥4I 25| 1-013 bar TS AW
Taeere #IAIRA Tl ? N9 AR K= 0-52 K kg mol L.

18 g 403 1 kg O HAYS FAI A | 1-013 bar Sl I
THONS G AW 20 ? W & K = 0-52 K kg mol~ L.

/120



(9)

Or /123 /5l

(c) The vapour pressures of chloroform and dichlorornethane
at 298 K are 200 mm Hg and 415 mm Hg respectively.
Calculate the vapour pressure of the solution prepared by
mixing 255 g of CHCl3 and 40 g of CHyCl, at 298 K.
I HF Tigg 3’9 298 K I B9 @y 200 mm Hg
¥ 415 mm Hg | 298 K Txwre 25-5g CHClz3 W<®
40 g CH,Cl, e a1 < 50 o1et s1e/1 41 |
IR/ G TRGFCAMCIER 298 K(® I B &y
200 mm Hg €3 415 mm Hg =W 298 K T¥E(® 255¢
CHCl3 932 40 g CH,Cly GG &C3a A9 BIof a1l ¢ |

21. Answer either (a) or (b) and (c) :

(@) 73T (b) SF (c)q Teq T
(a) &[T (b) 9 (c)-93 T& WIS :

(a) State Nernst equation and from this equation, determjne

3

the equilibrium constant-for the following reaction : (1¥2=3

Zn(s) + Cu?* (ag) =—— Zn>* (aq) + Cu(s)

AR TN TEY I A 2 TGN ] SIS T HAAND
A F7F AT F41

Zn (s) + Cu?* (agQ)—— Zn?* (aq)+ Cu(s)

B NI TCEY I 9% AN (e FaleiR AN
33 R 3

Zn (s) + Cu?* (ag)—— Zn?* (aq) + Cu(5)

Or /%A /e

(b) What is the relation between e.m.f. of a cell and Gibbs free

/120

energy?

a0l (FRF e.m.f. S %@g@ﬂﬁﬂw i 52
43I I e.m.{. @R M T& 7 T 571 N 2

1
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( 10 )

c)) Calculate the standard Gibbs energy for the following

reaction (given Ecell =11V): 2
Zn (s) + Cu?* (ag —— Zn?" (aqg) + Cu(s)

wore oy RIFNGR @ oM Akr e semn w4 (e
ES =11V):

cell —
Zn (s) + Cu2* (ag)——> Zn2* (ag) + Cu(s

afiRe Rigaby v awa Ter «fE s F (el =R
S)
E2. =11V):

cell —
Zn (s) + Cu?* (aq)—— Zn?* (aq) + Cu(s)

22. How will you prepare K,Cr,O7 from Na,CrpO7? State the
oxidizing property of Ko,CryO7. 1+2=3

Na,Cry07-99 °Hl KoCry07 ca?catas #Fe A1 ? KpCryO 7 -S{ R
g qofeql 311

Na,Cry0O7-93 (AF KoCryOr W 2ES T ? KpCryO7 -7 &R
ysf 3efeql ¢ -

(%swer either (a) and (b) or (c) :
(a) ST (b) AT ()1 Tes fidl :
(a) & (b) ST (c)-<7 T IS

(a) Draw the structure of a-D(+) glucose. 1
o-D(+) I3 T 510 i | 3
0-D(+) ZCICER 09T S |

(b) Draw the structure of D and L glyceraldehyde. 2
D 9% L fARcaefoeized 5= it |
D @32 L fieaeioriaees o S |
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(11 )

Or /733 /9%l

and maltose.

w(e}” What is glycosidic linkage? Draw the structure of sucroi:—)
1+2=3

AR RRE T 2 3G AF (DG N W |
ARG Tw F 7 w8 TS T AP |

State the function of secondary battery.

k%/ What do you mean by primary battery and secondary battery? @

ATR @BR W el @R MW & gwme e @i

Ff-2fi 3o 4|
AR AHR @R CrTed THR wee H @7 EIISR I
-l qof1 Fe |

25. Answer any three questions : 1x3=3

Q- foafe aees Teg wis -

(@)

(b)

(c)

@)

/120

Give one example of ideal solution.
<51 reef e Tt i |
«fb S TCF THRA 18 |

Zinc compounds are colourless. Explain why.

g (IR 32 | ¥, 0 4 )

Recca (sl MR | (T, T AT |

What is the cause of ld\x}fboiling point of ether than
alcohol? "

2T T G TTF T R 2

I TEART S (P (2

What is the reason of more stability of phcﬁoxidc ion?

B TS SR wfie fEFer T4 12
fFTTIAE SHeR w3 ERom TR 2
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(12 )

26. Answer either (a) and (b) or (c) and (d) :
(@) SF (b) T (c) WF (d) I Taa fadi :
(@) 9% (b) §AT (c) 9R (d)-97 TEI WIS

(a) Explain why aromatic amines are less basic than aliphatic

amines.

T R < et N FAA R, I
TRICF ST SR SR (A0F P FIAFH P, 1
3@
(b) Write Hoffmann bromamide degradation reaction.
T 3 RS e Ridwcs foid |
T RS e RiEt e |
Or /7331 /9
() How will you prepare benzene diazonium chloride?
@i SR AN #7313 @S oF IR1?
Rfgw TRICSIAT @RI [Fei o0 I3 ?

(d) Write the preparation of chlorobenzene and fluoro-
benzene from benzene diazonium chloride.

Qfem oA FACT o[ FUEGT o FIEAGT oS
ferdi |
Qfem TATSREN @RS (W @A GR FEACAGER %S
G |

27. (a) Write the mechanism of any one of the following reactions :
(i) Dehydration of alcohol
(i) Acylation of amine ..
Frafafre FRfrTcTee Rewe abr afersn ford
(i) 9oz o - £
(i) Q2T TR
fafRe - oo Rfeam aferm corea -
(i) SRR fewet
(i) SRR SR
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(13 )

(b) Which one of the following will undergo Syl reaction? 1
oS AT @t Sy 1 Rfesm crgEm 2
FafifRe @mib sy1 Rfrn ormm 2
(i) (CH3)3CBr
() CH3CH,Br

28. Answer either (a) or (b) and (c)‘ :
(@) N2 (b) ST (c) 7 T=1 fi
(a) BT (b) €32 (c)-«F T WIS :
(@) Derive the integrated rate equation of first-order reaction.

A first-order reaction is found to have a rate constant
k=55x10"1% 571, Find the half-life of the reaction. 3+9=5

A4 -g¥ R GO Srean 2 e AT 39 | 951 A9-Fq
RiEFTR 27 #39 k=55x1071% s71 = | RiFNGR w-Kgom
e 3411

AW -F @ Rigas. Swepeemn 2@ AMews Pefy w1 @l
AN-FR RN 29 #39-k=55x10"1% s71 271 Rigafda
Y- GREPIE Ref 1 |

Or /7&J /931

How does the rate constant depend on the temperature of a
reaction? State from Arrhenius equation. 2

1 RIFTT T £3F THOR @o[F© (@R T 91 2 TRERER
SAFIET o[ 90 97 |
w3 RGN 9 £3IF o Tog Reir RS 3012 SRR
AR (AP I FCAT | »

() The decomposition of NgOs in CCl; at 318 K has

been studied by monitoring the concentration of N;O5
in the solution. Initially the concentration of NyO5 is

2:33 mol L"l, and after 184 minutes, it is reduced to

2-08 mol L™, Calculate the average rate of this reaction in
terms of second. The reaction is

2N205 (8)——4NO; (g) + O, (g) 3
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(14 )

318 K we[® CCl, -1 NyOs-S[ agel R ¥ NzOs“f
s Rz 9 (202 | NyOs-9d 2[fegd ameel 2:33 mol L
W% 184 RS Prs 3 oel 2:08 mol L™'-t7 2P W 9%
ﬁfiwzmmmmwﬁcfﬂﬁ | Rfereor 274

2N,05 (g)—— 4NO2 (g) + O2 (8)

318 K TwoRs CCl,8 NyOg-ad ovg “@rF ¥ NpOs5-¥
RGTER R ¥ AR | NyO5-<d RS aMeg 2:33 mol L=
R 184 RfG 3 @2 vg 208 mol L™l °Rf@ TP AR I &R
RfFaia smog 2w s fd w1 R 2@

2N,05 ([g) —— 4 NO; (g) + O2 (8)

29. Answer either (a), (b) and (c) or (d) and (e) :
(@), (b) SF (c) T (d) WF (e) 3 T ff :
(@), (b) SR (c) T3 (d) R (e)- 97 TS WIS :

(@)

(b)

(c)

(@)
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How will you account for the acidity of a-hydrogen atom in
aldehyde and ketone?

G F F5’Te 02’ TE A @RS @ Jwmr e
SERIRG R RO o-RRCYICT R @B fRrerm @mama 2
State aldol condensation reaction.

GeTCe Yerede e 31 347 |

e wareds RGN ¢ e |

How will you prepare CH3COOH using Grignard reagent?
Horé RIFITF IR I CHaCOOH Rtas 2 R 9
Rarré RFRT I I CH3COOH Rrora 2ree g 2

Or /7% /w9y
State the effect of +I group on the acidity of carboxylic acid.
Wnﬂﬁ@ﬂfiﬁﬁﬁ@ﬂ%ﬂ&?ﬂmm.
e =miiees smtRiy Teorg +1 SR 2O Gty |




(15 )

(e) A compound A on heating with concentrated sulphuric
acid gives compound B. B on treatment with HBr gives
compound C. C on treatment with aqueous pf)tassn.um
hydroxide gives compound D, which on oxidation gives

acetone. Identify compounds A, B and C. 3
B A A T ARERT afkwy Gice o SR B Teod 3 |
B, HBr -5 {3c® qlsl faca (qisl € TReof T | C TR ”{W :
2T OIS 2 FR AR (el D -7 T Woiee «fon’ A
T | (@ A, BEIF C 1 91 |
G (Dol A S5 TERFCRT SBKER A oW I B T T |
B, HBr-47 7C% 2 9903 (9 C Teom A | C wena ~{BIPRm
SRGHRCTT NCH 2 I 16T (ol D-aF SR TOICA SICE
of&q I | (A A, B §R C 7 T |
Answer either (a) and (b) or (c) :
(a) S (b) FIEAT ()3 T&A il
(a) SR (b) AT ()47 TFF MG+
(a) State Werner’s theory of i,.jc—:bordination compounds. @
TR R @R O 39
ANER (oA SR ©F 01 IR |
(b) Explain the formation of [Co(NH 3)6]®t from VBT. 0
[Co (NH3)e >* -1 o650 VBT-T *@1 1 41 |
[Co (NH3)g]*-47 967 VBT-43 (A0 301 ¢ |
Or /& /9T
(c) Write the importance of coordination compound and three
uses of it. 2+3=5
sl (o SRRt forel S 2R fo0T et for4it |
SRRl (TR RIS (@Y 93] 7 &S I e
* %k k Pés
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