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Cry02~ = 2CrO;  HTeeee :
(A) &R mem # g 2

(B) TF¥ HTeH H Bidl B
(C) IeEH wemw | B @

(D) k1 37f&dca =gl gidaT1 2

o [N e

fferfiga @ 9 SH-91 Ioadq 377 & ?

(A) p-Cl- CgH,COOH
(B) p-OH - CgH,COOH
(C) CgH5COOH

(D) p-NO, — CgH,COOH



General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(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 calculators is not allowed.

SECTION A

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

each.

16x1=16

The equilibrium Crzog_ = ZCrOi_ :

(A) exists in basic medium
(B) exists in acidic medium
(C)  exists in neutral medium

(D) does not exist

Which of the following is the strongest acid ?
(A) p-Cl-CgzgH,COOH

(B) p-OH - CgH4,COOH

(C) CgHzCOOH

(D) p-NOgy - CgH4,COOH
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3. Maltose is made up of :
(A)  glucose and fructose
(B)  glucose and galactose
(C)  glucose and glucose

(D)  glucose and ribose

4., The system that forms maximum boiling azeotrope is :
(A) CS, and acetone
(B) Benzene and toluene
(C) Ethanol and acetone

(D) Chloroform and acetone

5. A zero-order reaction is one whose rate is independent of :
(A)  Presence of light
(B)  Concentration of the reactant
(C)  Temperature of the reaction

(D)  Pressure of the reaction

6. In the Arrhenius equation, when log k is plotted against 1/T, a straight

line is obtained whose :
. A . :
(A)  slopeis Eand intercept is E,.

(B) slope is A and intercept is —2 .

(C)  slope is —2 and intercept is log A.
RT

(D)  slopeis 2 and intercept is log A.
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7. Tfafga & @ s9w Tiyewht gfaemmm sffseen & ufd @it
Frfvrfsramsfiar 2 2

(A)

(B) CHs- CH, - CH,-Cl
(C) CHy=CH-CI

(D) CHy=CH-CH,-Cl

8. f=foifaa srufsen & wmw e (X) ®

)
@)
T

Y=
>_

9. T=faRga & & foras FaemTs S=aq 2 2
(A) CH3CHO
(B) CH3COCI
(C) CH3COCH;
(D) CH3;COOH



7. Which of the following is most reactive towards nucleophilic substitution
reaction ?

(A)

(B) CHz- CH,- CH,-Cl
(C) CHy=CH-Cl

(D) CHy=CH-CH,-Cl
8. The product (X) obtained in the following reaction is :

9. Which of the following has the highest boiling point ?
(A) CH3CHO

(B) CH5COCI
(C) CH3COCH;
(D) CH3COOH
56/1/3-11 7 AN AR P.T.O.



10. T=fafegd 9 @ forg o @ bHTa ATty gfdeems stffshan et 9@ 787
AT 8 ?
(A) C-—OH a9 ¥ 317 fg-omay e
(B) C-C &y | A3 fg-o1may @eqo
(C) HHA 1 AT THE

~

(D) FHIFEES AR kT AR

11. CHy;-CH-CH,-OH % "YW % g #d o €19 WY I9geh W=

|
CH,

Hfiepreh ¢ :

(A) (CHg)yCH — CH,MgBr / H,0
(B) CH3MgBr/H,0

(C) (CHg)yCHMgBr/Hy0

(D) CH3CH,CH,MgBr / HyO

12. 9t T STA-3Tq9eT & 39U ed @

(A) TU~ITgH

(B)  o-UHHl 3tA
(C) ™

(D) UiciUIgs

Uy7 &7 13 @ 16 & 70, 31 %97 30 70 § — (G749 Uk &t sif9FI7 (A) Tg7
g &1 FRT (R) GRT 3ifesa faar a7 & | 37 F971 & @gt 3¢ 714 13y 77 @ist
(A), (B), (C) 3T (D) & @ gaaw? Fiferw |
(A) AR (A) AR FROT (R) THI F&l 8 3R BRI (R), AR (A)
! Iy hdl 8 |
(B) 1WA (A) 3R W (R) A1 Tl 7, Tq R (R), AR (A) H
TE! ST g7 Hdl & |
(C) AN (A) F&l 8, T R (R) T4 2 |
(D) AfReE (A) TeId B, Td SR (R) T R |




10. Phenol does not undergo nucleophilic substitution reaction easily due
to

(A) Partial double bond character of C — OH bond
(B) Partial double bond character of C — C bond
(C) Acidic nature of phenol

(D) Instability of phenoxide ion

11. The suitable Grignard reagent wused for the synthesis of
CH5; — CH - CH, — OH with methanal is :

|
CH,

(A) (CHj3)9CH - CH;MgBr/Hy0
(B) CH3MgBr/Hy0

(C) (CHg3)CHMgBr/ HyO

(D) CH3CH,CH,MgBr / HyO

12. All proteins on hydrolysis give :
(A)  Enzymes
(B)  o-amino acids
(C)  Glucose
(D)  Polypeptides

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.

56/1/3-11 9 VWMWY P.T.O.



13.

14.

15.

16.

17.

18.

ST (A) : FAULNEH A hl o1 H FTRIUHIEH T JaeTal 3T
2 |

HRU(R): Ul @C 8 foh Cl &l a1 § F I Sciagd 9 @9
3fYh BT 2 |

AN A

BT (A) : p-TASH hI AT H p-ATSLIUHA GHAR & 2 |
HRU(R):  p-EUHTE H IUMEYd 3oz qal — NOy T8 30 oI
&7k &A1 T & |

3FHT (A) : Toret ITTeR T o TTT AfysrH I o SR &1 8T & |

HRT (R) : ey I H A — B o 759 I A—A MM B-B %
ALY T HAT o THMH Bl & |

SYHIT (A) : Zr 3 Hf T IFHT Hicd § |

HRU(R):  ZrTa Hf Aot (feamufeea) 2 |
TS @

HIT BIAT 8 I D™ I HHTIRId SAfRHeRl o A9 3THHd Tehal STal
39 2x1=2

(%) HyN - OH
(@) (CH3C0),0

(%) FAfaiaa gors AffhaT & T&F AHTedl ScaTal ohl TEHN §H18T @ 1+1=2

(i)

AYAT



13. Assertion (A) : Fluoroacetic acid is stronger acid than chloroacetic acid.
Reason (R):  This is due to greater electron withdrawing nature of F
than CI.
14.  Assertion (A) : p-nitroaniline is a weaker base than p-toluidine.
Reason (R): The electron donating —NO; group in p-nitroaniline
makes it a weaker base.
15.  Assertion (A) : A ; H for an ideal solution is not equal to zero.
Reason (R): A —B interactions in an ideal solution are same as
between A — A and B — B interactions.
16. Assertion (A) : Separation of Zr and Hf is difficult.
Reason (R):  Zr and Hf are radioactive.
SECTION B
17. What happens when D-glucose is treated with the following reagents ? 2x1=2
(a) HyN-OH
(b) (CH3CO)0
18. (a) Draw the structures of major monohalo products in each of the
following reactions : 1+1=2
(ii)
OR
56/1/3-11 11 VAWMV P.T.O.



19.

20.

21.

(@) frfafaa & fore s i . 1+7=2

() = 31fiyerdes 1 famm ST staeenstt § & =nfeu |

(ii) Uferd Bass e KOH o 1Y Uchigid ¢d & Sdfeh Ucehlgicl
KOH i 3ufeyfa o veha ffia g 2 |

TEEe 3YRIT R — P & T, |igar [R] 1 @99 t & @19 fomror 7= o
R IRID

() rfufsear it wife i angfea Hifse wa sm arfifsen 1 =it & faw am
e (k) i 38 feafan |

(@) dsh ! BTA TR ? 2x1=2

TEREH et fefige o9 2% 1=2

(F) WIS B 2 4-STETEEHTeTEE Sl & aer sifirehet foha ST & 2

(@) YIUAF 1 Zn(Hg) 3R €15 HC1 & A1 3A1%eha fohal STl § 2

R Sideie o1 forve afierfora Shifoe frad Fet 3 shi digdt 0-01 M 2 |
(298 K W E po2+/pe = — 045 V)

[fe=m T 2 : log 10 = 1] 2



19.

20.

21.

(b)  Give reasons for the following : 1+1=2

(1) Grignard reagent should be prepared under anhydrous

conditions.

(i1))  Alkyl halides give alcohol with aqueous KOH whereas in the

presence of alcoholic KOH, alkenes are formed.

For a chemical reaction R — P, the variation in the concentration

[R] vs time t plot is given as :

(a) Predict the order of the reaction and write the unit of rate constant

(k) for this order of reaction.

(b)  What is the slope of the curve ? 2x1=2

Write the chemical equations when : 2x1=2
(a)  Ethanal is treated with 2,4-dinitrophenylhydrazine ?
(b)  Propanone is treated with Zn(Hg) and conc. HCI ?

Calculate the potential of Iron electrode in which the concentration of
Fe?* jon is 0-01 M.
(B po24/p0 = — 0-45 V at 298 K)

[Given : log 10 = 1] 2

56/1/3-11 13 WAV NN P.T.O.



Qug 1

22.  SAMfHAT 2NO (g) + Bry (g) - 2NOBr (g) & fau fm=fafaa yrfies an siiws

aH g
TN H&AT | [NOJ/mol L1 | [Bryl/mol L1 (Hﬂﬁi ?Jl :
1 0-05 0-05 1:0x 1072
2 0-05 0-15 3-0x 1073
3 0-15 0-05 9-0 x 103

(%) eAfufshan & NO 3R Bry o i whife 1 3 2

(@) a7 fer (k) afenferd I |

() erfifspan o fagff SHifSe S99 NO 3T Bry 1 ®igar shast: 0-4 M 3R
0-2M 32 | 1+1+1=3

23. 9 fordt =TeAshdl B sl 0-05 M KC1 foe=a @ w0 S1ar 8, a1 25°C W $EehT
gfeig 100 3™ B | 91 I I B 0-02 M AgNO; faerm & w m, o

o~

gfeig 90 3T AT | AgNOg faeq &1 aTcishal 3 HieR dTeiehdl TRehiord
T | 3
(fe=m =1 2 : 0-05 M KCl faeraa &1 =mefehdl = 1-35 x 1072 ohm ‘em ™)
24. (%) F=faRea # @ w91 vfafas gamss 2 2

() CHz— CH=CH - Br

(i) CHy=CH - CH - CHjg

|
Br

(@) FARSIT 3 2,4,6-2TEAT8e FARIs 19 H H I AR TTaETaT &
ufa stferes srfufshamsfiar 8 o @i 2
()  C4HyCl % forE THTGTE 1 I FILHTH BT & ? 3x1=3
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SECTION C

22. The following initial rate data were obtained for the reaction :

2NO (g) + Brg (g) - 2NOBr (g)

Expt. No. | [NOV/mol L | [Brgl/mol L} (i‘;fiil_%{:_tf)
1 0-05 0-05 1:0 x 1073
2 0-05 0-15 3-0 x 1073
3 0-15 0-05 9-0 x 10~ 3

(a) What is the order with respect to NO and Bry in the reaction ?

(b) Calculate the rate constant (k).
(¢) Determine the rate of reaction when concentration of NO and Bry

are 0-4 M and 0-2 M, respectively. 1+1+1=3

23. When a certain conductivity cell was filled with 0-05 M KCI solution, it
has a resistance of 100 ohm at 25°C. When the same cell was filled with
0-02M AgNOg solution, the resistance was 90 ohm. Calculate the

conductivity and molar conductivity of AgNOg solution. 3

(Given : Conductivity of 0-05 M KCl solution = 1-:35 x 102 ohm tem™)

24. (a) Which of the following is an allylic halide ?

i  CH3-CH=CH-Br

(i) CHy=CH-CH- CHj

|
Br

(b) Out of chlorobenzene and 2,4,6-trinitrochlorobenzene, which is
more reactive towards nucleophilic substitution and why ?

(¢)  Which isomer of C4HgCl has the lowest boiling point ?
56/1/3-11 15
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25. (%) Tmfifiea Swwgaas @i &1 97 fafav .
i dergTsgifeastteiche (I1)
(@) Tfafiad §%all i 3 faorad o =TAshdl % d6d gU A H Faieed
#ﬁﬁﬁQ:

[CI‘(NH3)5C1] Clz, [CI‘(NH3)3C]3] , [CT(NH3)6] Clg

() TrafaRea aal g TGRIA FHTEFadr i TgaH hig
@  [Co(NHs)sNOgI%*

(ii) [Co(en)s]Cls 1+1 +(é " é )=3

26. ifieh (A) (CgH;905), LiAIH, & o=y gt a1 Aifies (B) 3 (C) 2am R |
Afie (B) PCC % 1Y Afadliehd glekt Afeh (D) a1 8 S aF NaOH % @19
AT Hh QR T HH W AR (E) <a1 g | Ak (B) IO
gISSISI shish T AIfiTeh (C) qaT & | At (D) R ATereliehal Breht Atfireh (F)
TaT g ST foh THATERI 3R (30 WR = 60) U T | AR (A), (B), (O),
(D), (E) 3R (F) 1 7g== AT | 6x -=3

2

27. (%) T=forRga eafufsean 1 fpanfaty fofge

H" B

(@) f=afafea g Afafshan & gea 3arg foafew

a) B2H6
b) 3H202 /OH™

N
7

(ii)
1+2=3



25. (a) Write the formula for the following coordination compound :

Potassium tetrahydroxidozincate (II)

(b) Arrange the following complexes in the increasing order of

conductivity of their solution :

[Cr(NH;3)5ClCly, [Cr(NH;3)3Clsl, [Cr(NH;3)glCls

(c) Identify the type of isomerism exhibited by the following complexes :
@  [Co(NHg)sNOgI%*

(i) [Colen)sICls 1+1+(é+é)=3

26. Compound (A) (CgH1909) on reduction with LiAlH, gives two compounds
(B) and (C). The compound (B) on oxidation with PCC gives compound (D)
which upon treatment with dilute NaOH and subsequent heating gives
compound (E). Compound (E) on catalytic hydrogenation gives compound
(C). The compound (D) is oxidized further to give compound (F) which is
found to be a monobasic acid (Molecular weight = 60). Identify the

compounds (A), (B), (C), (D), (E) and (F). 6 x é=3

27. (a) Write the mechanism of the following reaction :

H+

(b) Write the main product in each of the following reactions :
a) B2H6
b) 3H202/ OH™

N,
7

i)  CHy-CH,- CH =CH,

(ii)
1+2=3
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28. fmafafaa & s @S : (8 77) 3x1=3
(%) UWIES Y FAT B 2
(@) TrE TR &1 ey DNA 1 fgpeeft Sl 7R I8 @i g ?
() frAfafed 4 @ w9-a1 gifddsiss 8 2
gehid, ThIE, WIE, el

(@) o ° faog ferfm o g 0 oo faerfim g &1 th-us 3
T |

3

Qs Y

RETfeTied 3o Fa-3Teia 397 8 | 3 %1 eIyds 9igu 37 137 7 o) & I T |

29. T AR 399 T ool T o I WA &9 § | faggd o1 & @ia *
U agek 18 oft Sl STyar A Yo d &9 9 fedt A« gar 7 | qunfy, fered
et & I 3w % fU 38 gochl qUT Gueg g1 T1fET Ud S § o
AU 3Hehl dleeal § AfYS Iiad T&l gF1 9180 | G&Id: SeiAt @ YR i
Bt & — TAfieh defEl 3R = sehar |
Tiarfires St 4, Afufhan shad T a1 Bl g A1 $® UF qoh YA o §1G
St ffsha g1 STt 8 @ YH: T H T8 15 S Fehdl, Selich HAReh SRt
QST B ST Heh! § |
FSHIY gaEl 8 fagd Icured sgd 3tfaek STt fofer 781 & don 98 9guu 1 Th
ST 9Id 8 | 39 THET < GHIYH o [T UH Aeadl 9« tfiefoaa fehe o g
S i i gg ot i ®Y g faga e # aiEfaa T S 7, iR s=
399 99 $ed & | U B Th S99 Gl i AIAT AN HIshH § TN H AT
T a1 |

fefafaa got & I dfSu
(%) wrfhes defat, T st @ fhm yor fie gt 2 2 1
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28. Answer the following : (any three) Ix1=3
(a) What is peptide linkage ?
(b) What type of bonds hold a DNA double helix together ?
(c)  Which one of the following is a polysaccharide ?
Sucrose, Glucose, Starch, Fructose

(d) Give one example each for water-soluble vitamins and fat-soluble

vitamins.

SECTION D

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

answer the questions that follow.

29. Batteries and fuel cells are very useful forms of galvanic cell. Any battery
or cell that we use as a source of electrical energy is basically a galvanic
cell. However, for a battery to be of practical use it should be reasonably
light, compact and its voltage should not vary appreciably during its use.
There are mainly two types of batteries — primary batteries and

secondary batteries.

In the primary batteries, the reaction occurs only once and after use over
a period of time the battery becomes dead and cannot be reused again,

whereas the secondary batteries are rechargeable.

Production of electricity by thermal plants is not a very efficient method
and is a major source of pollution. To solve this problem, galvanic cells
are designed in such a way that energy of combustion of fuels is directly
converted into electrical energy, and these are known as fuel cells. One

such fuel cell was used in the Apollo space programme.

Answer the following questions :

(a) How do primary batteries differ from secondary batteries ? 1

56/1/3-11 19 WAV NN P.T.O.



(@) "R a1 &1 A fava 1-35 V giaT 7 a1 Trqul Sr-37afy § for war g |
R ST |

(M) e T Sef & qeraye (Fenfsin) § affuferq sifirfrand fafeg |
Jrera

(1) = Teall Hal ol TUE 39 FAl W qf A fafaw |

30. TANhal ey g (VBT) IudgadS Afehi o &4, Faehd agR 3R
s Sepfaai w1 Feifad wosdlewr <A1 B et fhtea @ fug
IqHEEAISH ANl B faeme gl 9Tq TH /AR o d-heehl i Sell i
g W fafie foreeat &=l & ywma (forei =t foig steiw 7 8T 39 g
TG THE) T IMUTNG 8 | Y9 a1 oA [heed &= H -l % fordTed
(splitting) ® fafirar setereit~er fomma wrw 2 8 | forew &1 forgia o8 uman 2
IED B'CI'H%H?ﬁTﬂ'—[ Rl AT T 3@7:@'77[ & d-d gshaul (transition) ECat @?ﬂ
2 | SUEEEIS Afiehl it argewd T, favavuncas don iy WA % &

T HETOl SAIIAN € |

(%) Tortea &7 fordTe a1l &= 8 ?

(@) foreear & firgia & MR W dpa [Ti(H,0)gl%" & ST U1 1 SR
i |

(M) [Cr(NHg)gl*" sggeashir @ Fafs [Ni(CN)yl*~ wfrgrfir 2 | =amesn
HISTT, AT | [JTHTY] AT : Cr = 24, Ni = 28]

HAYAT

(7)  [Fe(CN)gl>~ Ush 3Hiafes efeh Hpel & Sielieh [Fe(Hy0)gl>+ STer et
g%cl 8, AT hitQ, 1 | [T 3hHT : Fe = 26]
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(b) The cell potential of Mercury cell is 1-35 V, and remains constant

during its life. Give reason. 1
(c) Write the reactions involved in the recharging of the lead storage
battery. 2
OR

(c) Write two advantages of fuel cells over other galvanic cells. 2

30. The Valence Bond Theory (VBT) explains the formation, magnetic
behaviour and geometrical shapes of coordination compounds whereas
‘The Crystal Field Theory’ for coordination compounds is based on the
effect of different crystal fields (provided by ligands taken as point
charges), on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. The crystal field theory
attributes the colour of the coordination compounds to d-d transition of
the electron. Coordination compounds find extensive applications in

metallurgical processes, analytical and medicinal chemistry.

Answer the following questions :

(a) What is crystal field splitting energy ? 1

(b)  Give reason for the violet colour of the complex [Ti(H20)6]3+ on the
basis of crystal field theory. 1
(c) [Cr(NH3)6]3+ is paramagnetic while [Ni(CN)4]2_ 1s diamagnetic.
Explain why. [Atomic No. : Cr = 24, Ni = 2§] 2
OR
(c) Explain why [Fe(CN)6]3_ is an inner orbital complex, whereas

[Fe(H20)6]3+ is an outer orbital complex. 2
[Atomic No. : Fe = 26]
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SECTION E

31. Answer any five questions of the following : 5x1=5
(a) N,N-diethyl-benzenesulphonamide is insoluble in alkali. Give reason.
(b)  Aniline does not undergo Friedel-Crafts reaction. Why ?

(c) Write a simple chemical test to distinguish between methylamine

and aniline.

(d) Write the chemical reaction involved in Gabriel phthalimide

synthesis.
(e) How will you convert aniline to p-bromoaniline ?

(f)  Complete the following reaction :

(g) Write the structures of A and B in the following reaction :
COOH

@ NH;, |, Br,+NaOH _

A

32. (a) (@) Account for the following :
(1) The melting and boiling points of Zn, Cd and Hg are low.

(2)  Of the dat species, cr’t s strongly reducing while
3+ . C e .
Mn™ " is strongly oxidizing.

3) E°value of Cu®"/Cuis + 0-34 V.
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(ii)  Complete and balance the following chemical equations :

(1) KMnO, —Peat ,
(2 Cr,02” +61 +14H" —— 3+2=5
OR

(b) @ Out of CuyCly and CuCly, which is more stable in aqueous
solution and why ?

(ii)) Write the general electronic configuration of f-block

elements.

(iii)  Predict which of the following will be coloured in aqueous
solution and why ?

Sc3+, Fe3+, Zn

[Atomic number : Sc = 21, Fe = 26, Zn = 30]

2+

(iv) How can you obtain potassium dichromate from sodium

chromate ?

(v)  Why do transition metals and their compounds show
catalytic activities ? 5x1=5

33. (a @ At the same temperature, CO9 gas is more soluble in water
than Oy gas. Which one of them will have higher value of
Ky and why ?

(ii) How does the size of blood cells change when placed in an
aqueous solution containing more than 0-9% (mass/volume)

sodium chloride ?

(iii) 1 molal aqueous solution of an electrolyte Ag9Bg is 60%
ionized. Calculate the boiling point of the solution. 1+1+3=5
(Given : Ky, for HyO = 0-52 K kg mol )
OR
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(@) () 25°C W A 3R B % ar] e a: 75 mm Hg 3T 25 mm Hg
g1 afe A 3R B 39 Ywr faamn e e fagor 4 A =
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i o [TT -8 AHET UIYH ! FOIAT & ATt g 2

(iii) TSI FARGS N TEHIF h FHACR oo™ FHWE =0 T8
Eld 8 ? 2+2+1=5



b)) @) The vapour pressures of A and B at 25°C are 75 mm Hg and
25 mm Hg, respectively. If A and B are mixed such that the
mole fraction of A in the mixture is 0-4, then calculate the

mole fraction of B in vapour phase.

(ii))  Define colligative property. Which colligative property is
preferred for the molar mass determination of

macromolecules ?

(iii)) Why are equimolar solutions of sodium chloride and glucose

not isotonic ? 242+1=5





