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STaufid sor fagem hi faforras dvamor fafr 2 -
(A)  Sn1 MR
(B) SN2 AR

(C)  SAFSIIT AT AT

(D) faco safufsma

fFreafeafga Dfierr § @ Hi9-a1 S KOH 10 g4ifies ST 8 ST-3m9efed g 2
(A) CHy=CH-Br
(B) CH;-CH, - Br

(C) CHz-CH-CH,

I
Br

(D) CH,=CH-CH,- Br
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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(iit)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5 marks.

There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

56/6/1

16x1=16
Williamson synthesis of preparing unsymmetrical ether is :
(A) Sn1reaction
(B) SN2 reaction
(C)  Electrophilic addition reaction

(D) Elimination reaction

Which of the following compounds would be hydrolysed by aqueous KOH
most easily ?

(A) CH,=CH-Br
(B) CHz-CH,-Br

(C) CHz-CH-CH,

I
Br

(D) CH,=CH - CH,- Br

#3# P.T.O.
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4.  TAfAfad o @ H-81 dehet ST YA guish 787 © ?

(&) [Colox)g]®
(B)  #77&-[Co(en),Clyl*
(C)  1a9&-[Co(en),Cl,y]*

(D) [Co(en)3]3+

5.  Twfafigd ® 9 hi-e go@ sive a1 & 2

(A) Zn
(B) Sc
(C) Cu
(D) Fe
—_— AARAAAAAAAAAAAAANAS
56/6/1 P
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3. According to Werner’s theory of coordination compounds :
(A) Primary valences are ionisable.
(B)  Secondary valences are ionisable.
(C)  Both primary and secondary valences are non-ionisable.

(D)  Both primary and secondary valences are ionisable.

4, Which of the following complex ion is not optically active ?

(A [Colox)g]>~
(B)  cis-[Co(en),Clyl*
(C)  trans-[Co(en)yCly]™

(D)  [Co(en)g]®*

5. Which of the following is the softest metal ?

(A) 7n
(B) Sc
(C) Cu
(D) Fe
—_— ANANNANANANNANAAANANANNN
56/6/1 #5# P.T.O.
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56/6/1

sTrerfireR, feeteah 1R qeftares UHiA ok qereeRter ot feweart fafer 5 e stfirernen &
(A)  TTEgH TR

(B)  CHCl, + Sief NaOH

© Drsog

(D) HCl/ZnCl,

frforfaa AT & & SH-d HNO,, 3 | S1fwfsrar stk Teshraret adl § 2
NH,

(A) @
(B) C,H,NH,
(C)  (CyHy),NH

(D) (CyHy),N

Te At KC farerar a1 fewiss, 78 ard 8¢ o KC1 s § qofean fornform 8w, 2 -

(STt & foTT K = 1-86 K kg mol™)

(A  —-372°C
(B) +372°C
(C) -1-86°C
D) +2:72°C
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6. In the Hinsberg’s method for separation of primary, secondary and

tertiary amines, the reagent used is :

(A) Nitrous acid

(B) CHClg + aq. NaOH

© (Oh—so

(D) HCl/ZnCl,

7. Which one of the following amines gives an alcohol on reaction with
HNO, ?

NH,
(A) @

(B) C,H NH,
(C)  (C,Hy),NH

(D) (CyHy),N

8. The freezing point of one molal KCl solution, assuming KCI to be

completely dissociated in water, is : (K¢ for water = 1:86 K kg mol 1)

(A) -372°C
B) +372°C
(C) -1-86°C
(D) +2:72°C
—_— ANNNIANANANNAANANANN
56/6/1 #T# P.T.O.
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10.

11.

12.

56/6/1

THTE § TEfie a1 forerr

(A)  TSee 99 1 qTer T 2 |

(B) U ¥ foeia s 2 |

(©) T from & gaTerh fomrem yefifa a2 |
(D) T3 from & s foraer yefifa s 2 |

frfofiaa & & -8 St $a i 357 il ol foreld it & qiEfdd T T g 2

(A)  FHRGEA
(B) s EA
(C) T=huA

(D) oS EEES °A

FfeTRaa # & foreren forg T 37 o feertien o 3oTE T & 2
(A) oW e AR
(B) s =ife stfufsrn
(C) = hife AMshar
(D) A HITE AfToraT

[ S N e

freforfiad o @ forereh sfi=r STWToRAT o T TTehie, IS I STl © 2

(A)  Cq3RCy
(B) Cy3RCs
(C) C{3RC,
(D) C;3ARC,
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10.

11.

12.

56/6/1

A solution of acetone in ethanol :

(A)  obeys Raoult’s law.

(B)  forms an ideal solution.

(C)  shows a positive deviation from Raoult’s law.

(D) shows a negative deviation from Raoult’s law.

Which of the following cell converts the energy of combustion of fuel into

electrical energy ?
(A)  Mercury cell
(B)  Fuel cell

(C) Drycell

(D) Lead storage cell

The unit of rate and rate constant are same for a :
(A)  First order reaction

(B)  Second order reaction

(C)  Zero order reaction

(D) Third order reaction

Pyranose ring of glucose is formed due to the reaction between :

(A) C;andCy
(B) CqandCy
(C) CyandCy

(D) C;andC,

#O# P.T.O.
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v BT 13 § 16 % fo1g, 31 e 12T 18 § — 8 T 1 AfIemeT (A) ToI1 geR
&HRUT (R) ST 3ifehe febam 7141 8 | 37 991 o @&l 3w A= 2w 7w whist (A), (B), (C)

37 (D) ¥ @ g AT |
(A) YT (A) 3R FROT (R) ST T & 3T &R (R), AMTHH (A) T &l
ST AT S |
(B) SR (A) AR HROT (R) SHT WEl €, T R (R), HAHHAT (A) T Fl
T 7T FAT R |

(C)  3ATHAA (A) TEY 2, T HRT (R) AT 2 |
(D) AR (A) TId 8, W] T (R) T 2 |

13. %Y (A) : VST SATReRIuT STSEITSAT T J88 TIE S1id ¢ |
R (R) : Uferertas el ypfaF e €|

14. I (A) : TERIH SIA-STET TUH FHhife TeTITh] T STTET FLAT S |
FRU(R):  HAMTSRAT % QR STt oh FigaT § 3Tk qie a1 s & |

15.  S7f%%T (A) : CHyCH,CH,NH, 3l a1 # (CHg), N T a2 oot gl ¢ |
FRU(R):  CHyCH,CH,NH, ¥ STESISH SEEA (U A9 &9 & ST 2 |

16. I (A) : TIHATA Hl AT H HHTA Tt STRAT BT 2 |
FRY (R) : TTEETES I hl T H HIHTEITSS 3T Jfereh Tl g 2 |

LCLERC)
17. R &1 W SATET | S TR o fe T Ste B qo § 38 9§ & Al
AT FT § 2 2
18. feuwu fomr 4 TiT UT o1 Yaor AT S FefetRad T9aT o SaT eI 1+1=2
1
=}
z
¥

o —>
(@) srfufsra sife s smfE Hifs |
@) THHISTATR?

56/6/1 #10 #
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For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A):  Actinoids show wide range of oxidation states.
Reason (R) : Actinoids are radioactive in nature.

14. Assertion (A):  Hydrolysis of an ester follows first order kinetics.
Reason (R) : The concentration of water does not get altered much
during the reaction.

15. Assertion(A): Boiling point of (CHg)gN is higher than that of

CH3CHyCHoNH,.
Reason (R) : Hydrogen @ bonding is more  extensive in
CH3CHyCHoNHs,.
16. Assertion (A):  Phenol is strongly acidic as compared to ethanol.
Reason (R) : Phenoxide ion is more stable than ethoxide ion.
SECTION B
17. State Henry’s law. Why are aquatic species more comfortable in cold
water as compared to warm water ? 2
18. Observe the graph in the given figure and answer the following
questions : 1+1=2
T N
S
o
=)
o0
2 ,
Time —>

(a)  Predict the order of reaction.
(b) What is the slope of the curve ?

56/6/1 #11 # P.T.O.
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19.

20.

21.

22,

56/6/1

@) TFefafad sugedasH AR & IUPAC AW fafaw
(i  [CoCly(en),]SO,

arerat

@) Fefaiad o sier 3iat T Fife -
(i) 5 teor qur vt A
(i)  Todq forre qer 3wddt forre

fefeTRad geder sTfifsra o qe AiHTeal caTal shi TTeHTE SIS ;

CH,

) [:::::r/ + HI—— ?
ST YT

- O . Br, .

3 FAfcIfad el hel THemaT 2
(F) TThE | Ufcserse g sht Sutefd |
(@)  ToTh H Ui — OH |ogl ol 3uféufd |

Qug T

1+1=2

1+1=2

1+1=2

1+1=2

298 K W [ ST &l a1 T 24-8 mm Hg 8 | Forell Siettar forerem o arsr e o

ETHH T TIheT TS, ST — 0-3°C W e T ST 2 |
(STt & o K = 1:86 K kg mol ™)

#12 #
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19.

20.

21.

22,

56/6/1

(a)  Write IUPAC names of the following coordination compounds :  1+1=2

OR
(b)  Differentiate between : 1+1=2
1) Double salt and Complex compound

(ii))  Didentate ligand and Ambidentate ligand

Draw the structures of major monohalo products in each of the following

reactions : 1+1=2

CH,

(a) O/ + HI— 5 ?
Heat or
(b) O + Br,, TV light

How do you explain the following ? 1+1=2

(a)  Presence of an aldehydic group in glucose.

(b)  Presence of five — OH groups in glucose.

SECTION C

Vapour pressure of pure water at 298 K is 24:-8 mm Hg. Calculate the
lowering in vapour pressure of an aqueous solution which freezes at

~0-3°C. (K; of water = 1-86 K kg mol™1) 3

#13 # P.T.O.
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23.  artafsram
A+B— 3d§

& T rfarfsran A A o B =t farfsr=t arifiyes |igarsti o b & &0 8 i< fear man g |

ST | [A]/mol L~ | [B]/mol L1 | Wfre am/mol L' min~!
1 0-01 0-01 5% 10-3
3 0-01 0-02 5% 10-3
A 3 B & gruey stfufsran smife &t momr shifsia | sxfsfsear st o feerier 3ma shifsia | 3
24, Tfafaa & o o e 3x1=3

(%) Sl NaCl 1 Sgd-3qee i W 34 pH H g 81 Sl 2 |
(@) Y[ G o i, ARl 8 o1 8 fave $eeh! S0l s STafer | R g |
(T) AT o | forerm o =rereRar sedt € |

25. (F) [FeFgl3~ 3R [Fe(CN)gl*~ et & fower  fmfoaiflgd s s difoig . 3x1=3
() ek YehRtur § Gitgferd gentor forftaT |
(i)  STH © H-T SR FHaTh GHT & IR HH-81 AN haTeh Hhed @ ?

(iii) 3o FFIehIT TG hl T ShITSIC |
[T e : Fe = 26]

reraT
@) () H9FA [Ti(H,0)g13 % 1 1 1 Bren & S 36 efft-efft met fora i
7
(i)  d® 3T o sorifes fomrme fafau afe A < P 21

(i)  EF [Ni(CO)4] o FeAT HHOT HR Frarohly FeeR fARET |
[SRHTO] ShHTe : Ni = 28] 3x1=3

26. Sy1 3R Sy2 stfufsramet & sffer 18 a1 it forfaw | fefaRaa et o @ #-an
Sn1 SATfsRaT dfieram & S 7K =t 2 3

<:>—CH2—CI STt @CHz—Cl

56/6/1 #14 #
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23. The rate of a reaction :
A + B ——product
is given below as a function of different initial concentrations of A and B.

Experiment | [A]/mol L™! | [B]/mol L' | Initial Rate/mol L~ min~!
1 0-01 0-01 5% 103
2 0-02 0-01 1 x 102
3 0-01 0-02 5% 103
Calculate the order of the reaction with respect to A and B. Determine
the rate constant of the reaction. 3
24. Give reasons for the following : 3x1=3

(a) The pH of aqueous NaCl increases when it is electrolysed.
(b)  Unlike dry cell, mercury cell has a constant cell potential through
its lifetime.

(¢)  Conductivity of solution decreases with dilution.

25. (a) Answer the following about the complexes 3x1=3
[FeFgl®~ and [Fe(CN)gl*~:

(1) Write the hybridization involved in each case.

(ii))  Which of them is the outer orbital complex and which one is
the inner orbital complex ?

(iii) Compare their magnetic behaviour.
[Atomic number : Fe = 26]
OR
(b) (@) What happens to the colour of complex [Ti(H20)6]3+ when
heated gradually ?
(ii))  Write the electronic configuration for d° ion if A, <P.

(iii) Write the hybridization and magnetic behaviour of the
complex [Ni(CO)4].

[Atomic number : Ni = 28] 3x1=3
26. Write any two differences between Sy1 and Sy2 reactions. Which of the
following compounds would undergo Sy1 reaction faster and why ? 3
QCHQ—CI or @CHZ—CI

56/6/1 #15 # P.T.O.
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27. C,H.N 3Mfoash ¥ 1 &I A (A) DIBAL-H & €19 S0 84 % 18
Sd-3ATEfed Bt A (B) 3T & | Ak (B) gTenes Zieig wiieqor IaT 7, T
HATAESIHH TTETor T 3T 2 | WS 1 a NaOH % @rer TRfrRia st o ame m
T 0T ot AT (B) bt T8 forAT ST HeRelT 8 | (A) T1 (B) 3 we=H I | (A) Y

sAfferamd faflay, uget DIBAL-H & 91 31T 39k U¥=ITd STdA-3Tqere o | 3
28. U U ¥ AmafeiRad shl vl ITH il 2 shael THTITeh THTeRT SIfSTT | 3x1=3
(F) ThHIAR A
tc)) AT ERATES
IR CESIES
Qus g

AHAfTRaa 597 HE-SATLTRT T74 & | 8 %l Y q1gQ SR 137 TG 3971 % IR ey |

29. Ueenigra vHt siga € srfufsramd 30 € SR C — OH s1ery a1 foger aftafora Sar
2 | =Y $HTT C— OH ey & fage @ aftafera srfufsramd 7 0 & | 5 A
U UeehlETel qoict 37 BId & | UeohlRled, Balloi STl o |1 STTHTsRAT ek T
ST ST & | Uoehiaiall a1 oMl H Tl Seeiat 3TFd 1d § | Tl T
faf3re <eror == ? fop 3 sorgerr) ufceena srfufsramd & {etise, Argerenr, ofe

348 | HfF — OH W T Tad Hishash T &, 3q: HHI oS, g, 31e

% S Brforenfia Seme 29 ¥ |
(F)  FAT AT § 9 BHTe (fariad o arer safsifsham swtar 8 2 2
(i) BrySa (i) ¥ HNOq
@) () 3\ AT i rnfafyr forfae foraw venidter e Arfrereett st wifa
CH ¥ @mer sifufseen a2 | 1
AT
@) (i) WHC - OH 31eY fages it stiuframd i 72 <a 2 1
(M 3™ MSial ZnCly it 3uféafd & HCl 1 ST *ish YeA-1-30a qo
2-AIATIUA-2-3ATe T el foeig ot Tehdl & 2 1
56/6/1 #16 #
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27. A compound (A) with molecular formula C4HzN on reduction with
DIBAL-H followed by hydrolysis, gives a compound (B). Compound (B)
gives positive Tollens’ test but does not give iodoform test. Compound (B)
can also be obtained when ethanal is treated with dilute NaOH followed
by heating. Identify (A) and (B). Write the reactions of (A) with DIBAL-H
followed by hydrolysis. 3

28. How will you obtain the following from aniline ? Give chemical equations
only. 3x1=3
(a)  Sulphanilic acid
(b)  Phenylisocyanide
(c) Acetanilide

SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29.  Alcohols undergo a number of reactions involving the cleavage of C — OH
bond. However, phenols do not undergo reactions involving the cleavage
of C—- OH bond. Alcohols are weaker acids than water. Alcohols react
with halogen acids to form the corresponding haloalkanes. Phenols are
stronger acids than alcohols. A characteristic feature of phenols is that
they undergo electrophilic substitution reactions such as halogenation,
nitration, etc. Since — OH group is a strong activating group, phenol gives
trisubstituted products during halogenation, nitration, etc.

(a) What happens when phenol is treated with the following ? 2
(1)  Brg water (ii) Conc. HNOg
(b) @ Write the mechanism of alcohol reacting as nucleophile in a
reaction with CH;9 . 1
OR

(b) (i1)) Why do phenols not undergo reactions involving cleavage of
C — OH bond ? 1

(c) How can you distinguish between Butan-1-ol and
2-Methylpropan-2-ol by using HCIl in the presence of anhydrous
ZnCly ? 1

I ANANAANAANAANAAANAAAANAANNA

56/6/1 #17 # P.T.O.
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30. o -UHHT 37T WIEHT hl G=HTHE ShTs & | 9l o WA 3trT fSaet e 3qerE
T 3T o &9 H foremm ara & fraes o F Swrendf wehfa gria € | weft wefe
I TRTEE Y F TS BT & | M 1 MicehrepR M 3 War e
Ffiera foram TR 2 | Mifcrerteht A STt forer 2 €, Saifer Wier ide siet forerr 7t
B & | AT T HYUT T B STeE =R i S ) R S 2, At i,
feefieres, qeftare T =i SeTe | forepdiend &9 8 T 1ot ok afsrarar =i @t
qare |

@) FefcTRad it afeamem fRac ; 9
(i) URS g (i) Torepdiena TIEH
@) UHHT 3TF SUFEHT SRR T Sd § 2 1
@M () T RER NI IR AR N H 58 37 L Gohd © 2 1
O E)
@M () I e e Tt sEmrett & 9w fafae | 1
Qg T
31. (%) () @ Noddl ¥t 1 By, dhepicra i e 25°C W feferiaa

AR BT R
Zn(s) + Pb%*(0-02 M) — Zn%*(0-1 M) + Pb(s)
[fearmn 2. E, 2+, =—-076V, E} o,  =-013V;

log 2 = 0-3010, log 4 = 06021, log 5 = 0'6990]
(i) S T ToRId-3TTeeA T o 2 918y | T Al MnO, %1 Mn?*
I | ARG i o fIg B0 o wai § fopet forgga sht Strerarshan
gt 2 3+2=5
3UAT
@ @G 298 KW 0-001 M KCl foeiad & 9X §C T =Terehdl Ht 6l Ty

1000 39 ® | Ife 0-001 M KCl oo i 298 K 9T <ATciehdl
0125 x 103 S em™! 2, af 9 feeim T 2 2

(i)  25°C ot T4 31ef @t o fotg E 20 fervier wftenfera i
g

g/

Mg/Mg?* (1 x 10~ 4 M); E =+2:36V
[feammar® : log 10 = 1]

(iii)  @rfcaeh =TeTeh o foRId =TcTehed QLAY I RN IWME USATS 2 2+2+1=5

ANANAANAANAANAAANAAAANAANNA

56/6/1 # 18 #
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30.

31.

56/6/1

The a-amino acids are the building blocks of proteins. All a-amino acids
exist as zwitter ion due to which they show amphoteric behaviour. All
amino acids are joined through peptide bond. Proteins are broadly
classified as globular proteins and fibrous proteins. Globular proteins are
water soluble, whereas fibrous proteins are not. The complete structure of
protein is discussed at four different levels i.e. primary, secondary,
tertiary and quaternary structures. Protein loses its biological activity in
denatured form.

(a)  Define the following : 2
(i) Peptide linkage (i1) Denatured protein

(b)  Why do amino acids show amphoteric behaviour ? 1

(c) 1) How can you differentiate between Fibrous protein and
Globular protein ? 1

OR

(c) (i1)  Write the names of two different secondary structures of

proteins. 1
SECTION E

(a) (1)  Calculate E. of a galvanic cell in which the following

reaction takes place at 25°C :
Zn(s) + Pb2*(0-02 M) ——> Zn2*(0-1 M) + Phb(s)
[Given : EZn2+/Zn =-076V, EPb2+/Pb =-013V;
log 2 = 0-3010, log 4 = 0-6021, log 5 = 0-6990].

(ii) State Faraday’s first law of electrolysis. How much
electricity, in terms of Faraday, is required to reduce one mol

of MnOj to Mn?* ion ? 3+2=5
OR
(b) @ The resistance of a conductivity cell containing 0-001 M KC1
solution at 298 K is 1000 ohm. What is the cell constant
if conductivity of 0-001 M KCl solution at 298 K is
0125 x10° Sem ™ ?
(i1)  Calculate the E_ potential for the following half cell
at 25°C : Me™ /Me

Mg/Mg?* (1 x 10~ 4 M); E;wg =+236V

2+/Mg
[Given : log 10 = 1]

(i1i)) What is the effect of temperature on the electrical

conductance of metallic conductor ? 242+1=5
ANANANANANANANNAANAANANANNN
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32. (a) (1) Account for the following :

(I)  Orange colour of Cr2072_ ion changes to yellow when

treated with an alkali.
(II) Zn, Cd and Hg are non-transition elements.

(IID) E°value for Mn3*/Mn?* couple is highly positive
(+1:57 V) as compared to Cr®*/Cr?*.

(i1) What happens when :

(I) Manganate ion undergoes disproportionation reaction
in acidic medium ?

(II) KMnOy is heated ? 3+2=5
OR
(b)  Answer the following questions : 5x1=5

(1) What is ‘Misch metal’ ? Give its one use.

(11) Write the formula of an oxoanion of chromium in which it

shows the oxidation state equal to its group number.

(iii) Why does Vanadium pentoxide (V405) act as a catalyst ?

(iv) Why do transition elements have high enthalpies of
atomisation ?

(v)  How do you prepare NagCryO- from Na,CrO, ?

33. (a) (1) Identify A, B and C in the following reactions :

CH; (CH3C0)5,0

H30"
> A >B
@ +0r03 —r3 583K
1 Conc. NaOH
COONa
C+ @
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3 ST
0
C-Cl1
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(b)

(i1)

(1)

(i1)

Give reasons for the following :

(I) Carboxylic acids do not give the characteristic reactions

of carbonyl group.

(II) Ethanoic acid is a stronger acid than ethanol. 3+2=5
OR
Write the product(s) in the following reactions :
P,O
I) 2CH;COOH ——4-10
@ 3 heat
O
I
C-Cl
(ID) @ + (CHy),Cd —
CONH,,
strong heating
(I1I) >
CONH,
Write the reaction involved in the following reactions :
(D Wolff-Kishner Reduction
(I) Decarboxylation Reaction 3+2=5
ANANANNNANNAANAAANAANAANANNA
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