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SECTION - A

Questions No. 1 to 16 are Multiple Choice type questions carrying 1 mark
each.

Which of the following is most basic ? 1
(A) Mn,0, (B) MnO,
(C) MnO (D) Mn,O,
Which of the following curve represents the first order reaction ? 1

1 1
{A:I tig [E) t“

Rl, — R, —
| t
(C) Rate (D) Rate
Concentration = Concentration —»

Which of the following solutions will have the highest osmotic pressure ? 1
(A) 0.1MKCI (B) 0.1M CaCl,

(C) 0.1 M Glucose (D) 0.1 M Urea

For a reaction : N, + 3H; — 2NH,, the rate of reaction with respect to

NH, is 1
14 [NHy 1 A [NH,]

A +3at B) 37 a
14 [NH,) 1A [NH,]

(5 s D) +37
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Fefla aam & Cr,07 % 1 6t #) Crd* i srwafim 70 % fore 5 4 oy
TavET Bt 7

(A) 2 (B) 3
(C) 8 (D) 4
CH,OH

% farem & forg Prafufae 3§ @ @ @ e sfids Tgm 8m o 33

Foe % ary srfufrfm frm o ¢
CH:MgBr

(A) CH MgBr (B)

MgBr CHyCH ;MgBr
(C) (D)
[Pt(en),ClL,)%* & Pt ! fidftas darssm &
(A) 6 (B) 5
(C) 4 (D) 2

(CH,),C — OC,H,, HI % @ arfufirmn =& ¥m &
(A) (CHg); C-13MRCH;-1 (B) (CHy), C-OH 3 C,H -1
(C) (CHy); C-13M C,Hz— OH (D) (CHy), C - OH 3k C,H, - OH

ufaefta & Ao & F R
(A) B51%-:ATel, 47% %0, 2%-F1=gm= (B) 51%.-3%1, 47%. 314, 2%-¥0 s
(C) 51%-%0, 47%-21, 2% Wi sgra= (D) 51%-30, 47%.%=1, 2948 =T
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5. How many Faradays are required to reduce 1 mol of Erzﬂ? to Cr3* in

acidic medium ? 1
(A 2 B) 3
(C) 6 D) 4

CH,0H

6. Which of the following Grignard Reagent will be used to prepare

when treated with methanal ? 1
CH;MgBr
(A) CHMgBr (B)
MgBr CH,CH,MgBr
© O D
7.  The secondary valency of Pt in [Pt(en),Cl,]?* is 1
(A) 6 (B) 5
(C) 4 D) 2
8. (CH,),C — OC;Hj on reaction with HI gives 1
(A) (CHg, C-1Iand CyH,-1 (B) (CHgj C— OH and C,H, —1

(C) (CHyyC-1and C;Hy;— OH (D) (CHg); C-OH and C,H,- OH

9. Aniline on direct nitration yields 1
(A) 51%-ortho, 47%-para, 2%-meta derivatives
(B) b651%-meta, 47%-ortho, 2%-para derivatives
(C) b61%-para, 47%-meta, 2%-ortho derivatives
(D) 51%-ortho, 47%-meta, 2%-para derivatives
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10, Which of the following is ‘not' true about enantiomers ?
(A) They have the same chemical reactivity.
(B) They have the same specific rotation.
(C) They have the same melting or boiling point.
(D) They have the same refractive index.

11. An example of non-reducing sugar is
(A) Glucose (B) Sucrose
(C) Lactose | (D) Maltose

12. Benzene diazonium chloride on reaction with phenol in weakly basic
medium gives
(A) Azobenzene (B) Benzene
(C) Chlorobenzene (D) p-hydroxyazobenzene

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) : The presence of —OH group in phencls directs the .
incoming group to ortho and para positions. 1

Reason (R) : —OH group in phenols activates the aromatic ring
towards electrophilic substitution reaction.
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14.

16.

16.

17.

18.

19.

20.

' o

FNEG (A)  : Ueira e v it F arfairaan quid §
w1 (R) : UfFeatasi 4 5f, 6d 3 7 Frw! I GG FA 2 |

AHET (A) ;R & e woTeh smEed g0 AEE A 9 B g |
F (R) : Tt & vewi w1 7a ug ame wreen § 99 69 B g

FRFUT (A)  : DNAS P oF F-g s gwm e f |
w09 (R) : §T! & fafire el & won grggiem g @ # |

wAter ofk et R g vaee am @ fe yor @1 Rraem gurtan s 2 7 HEoT
i | weeTer afit Sefi it firemd oo w firergs o sy & HTE 7

(a) FreaffEa Irasedm sl & IUPAC 7w fafac - 2 x]

(1) [Ae(NHy),] [Ag(CN),]
(i) Ky[Fe(C,0,),]
roan
(®) @) =& R F fow fF [Co(NH,),S0,]CI ¥k [Co(NHg)sClISO, amaa

qaEgd £, U e giem #few | 2 x1
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14.

15.

16.

17.

18.

19.

R

Assertion (A) : Actinoids show irregularities in their electronic
configurations. 1

Reason (R) : In actinoids 5f, 6d and 7s orbitals are of comparable
energies.

Assertion (A) : Components of azeotropes are easily separated by
fractional distillation. 1

Reason (R) : Components of an azeotrope have same composition in
liquid and vapour phase.

Assertion (A) : The two strands of DNA are complementary to each
other.

Reason (R) : The hydrogen bonds are formed between specific pairs of
bases.

SECTION-B

mtwufdnﬁlﬁnn&ﬂmﬂmu]falawinahmbymiﬂuregfﬂhaml
and acetone ? Give reason. What will happen to the boiling point of the
solution on mixing ethanol and acetone ? 2
(a) Write [IUPAC names of the following coordination compounds : 2x1

[ [Ag(NHg,] [Ag(CN),]
@ Kq[Fe(C,0))

OR
® @ Give a chemical test to show that [Co(NHy,SO,C! and
[Co(NH,),CI]SO, are ionisation isomers. 2x1

(i) What is meant by the ‘Chelate effect’ ? Give an example.

Why are haloarenes less reactive towards nucleophilic substitution

reaction ? Give two reasons. 2

Following reaction takes place in one step : 2
2A+B— 2C

How will the rate of above reaction change if the volume of the reaction
vessel is decreased to one third of its original volume ? Will there be any
change in the order of reaction with the reduced volume ?
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21, Fr=fefgs ¥ mo sim it 2 x 1

22.

23.

24,

() el i o afh sy infist o
(i) =fFsiees s fRwimms

Qg -1
C HgBr snfeas @ aren =i§ i X', weffm KOH % s sfifem w% o
tehieTer 2 & | v firfirn o an S A X A g w Polw @ | B
K % YU TiH TG Y F 9y KOH fiemm % ay sfifefa ey mp
wifarm am A Y it wiga ai wefg KOH 2t o finft ar mn | 8x1
(a) X' 3R Y T % wrETe g
(b) X' 3R Y 4 & A tedrwro wtm st i 7
(€ X 3 Y 439N fom & e % g avae wvmom afhowt 7

Freferfian & wag sifirfiran firf - Ix1
(a) TEm-Zma Ffalwa

(b) =i sfifrn

() U $ fida-we tfem afifem

frferfiaa & forg wmm i . 3x1
(a) HTEITRTCTS Sl & FAYATF THGE A0 Zoaw aTet Urnnelel @ 3= B # |
(b) UfeEETEl S AN F T Tt vt el dE |

(c) 3t iR ek =yra=it 1 FEie wE & Ay T ae TEe sl
e # Tl A R |
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21.

22.

pifferentiate between the following : 2x1
(i) Acidic amino acids and basic amino acids
(ii) Nucleotide and Nucleoside

SECTION - C
Compound ‘X’ with molecular formula C,H,Br reacts with aqueous KOH

mgi?ennﬂmhul.ThEmt:eufthhmcﬁnndepandsunlybnthe
concentration of the compound “X’. When an optically active isomer “Y" of
the compound X’ was treated with aqueous KOH solution, the rate of
reaction was found to be dependent on concentration of compound Y and
agqueous KOH both. : 3x1

(a) Write down the structural formula of both X’ and Y.
() Out of X’ and Y, which one will undergo racemisation and why ?

(¢ Out of X' and Y, wh.inhunawﬂl[nmpmduﬂwithinverainnuf
configuration and why ?

Write the reaction involved in the following : 3x1
(@) Reimer-Tiemann reaction

(b) Kolbe's reaction

(¢) Friedal-Crafts acylation of anisole

Give reasons for the following : 3x1

(@) Carboxylic acids have higher boiling point than alechols of
comparable molecular masses.

(b) Alpha () hydrogens of aldehydes and ketones are acidic in nature.

(¢) Nucleophilic addition of ammonia and its derivatives does not occur
with carbonyl group in strongly acidic medium.
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25. ﬁﬁrhmaﬂﬁfﬁmﬁmﬁaaﬁrhq:
(@) ¥
(b) weftw vy

(¢) T mwmEES g

26, Mmﬁﬁ%mﬁﬁmﬁh#ﬁqhmmm: 3
C,H;Cl(g) —> C,H,(g) + HCl(g)

FHEE | B (s) T T (atm)

1 0 0,30
2 30 0.50
L %iﬁm Hifem |

(feard: log 3=0.48)
27. (a) ﬁmﬁﬁa%maﬁq

3x1
O = R (K, E?ﬁ“}ﬂ‘?ﬁﬂiﬁat,ﬁﬁﬁﬁ:{ﬂ“}ﬂqﬂ | 7

(i) g A’ S e e R r— -0.24 V3t +0.80 V
& IﬁﬁﬁﬂqﬂHaﬂﬂiﬁmﬂﬂﬁﬂ?ﬂm 7
(iif) ﬁ:mhﬂﬁmﬁﬁmwﬂmﬁﬁaﬁ#ﬁaﬂﬁﬁmﬁﬁm
FoET

(b) wﬂtﬂﬁﬂﬁﬂmﬁtﬁt?wﬁwmﬁﬁﬁmmh
TR e 3 € areht s arfifna frf |

28, u.algmﬁmmm=ngmurl;:ai'rﬁgcsﬂﬁu‘la%m.ﬁﬂﬁﬂ
mwmﬁmmt,ﬁﬁwwmmﬁﬁmcszm

- K,
FHM: 46.2 °C 31 2.3 K kg mol-1 % |
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25.

26.

27.

Define the following terms : gx1
(8) Anomers

(b) Invert sugar
(¢) Glycosidic linkage

For the first order thermal decomposition reaction, following data was

obtained : 3
 CoHgCl@) —> C,H(g) + HCI(g)
S.No. | Time(s) | Total Pressure (atm)

1 0 030
2 30 | 0.50

Calculate rate constant. [Given : log 3 = 0.48]

(a) Answer the following : 3x1
() Why is the Equilibrium Constant (K,) related to E_ and not to

E.?

(ii) Two metals ‘A’ and ‘B’ have standard electrode potential values
of —0.24 V and +0.80 V respectively. Which of these will
liberate hydrogen gas from dil. H.,80, ?

(iii) Write the cell reaction which occurs in lead storage battery
when it is in charging.
OR

(b) What type of battery is Mercury cell ? Why it is more advantageous
than dry cell 7 Write overall reaction taking place in Mercury cell. 3

Calculate the boiling point of a solution containing 0.61 g of benzoic acid
(Molar mass = 122 g mol™) in 5 g of C8; in which it dimerises to the

extent of 88%, The boiling point and K, of CS, are 46.2 °C and 2.3 K kg mol~!
respectively. 3
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(a) mﬁiﬂﬁﬁﬁ-ﬁﬁﬁd-ﬁmﬁﬁﬂﬁﬁﬁﬂﬁqumﬁ
T/ ATEA o |t o & 7 379 I % gada § wuw g | 2

(b) Free &3 fagm = swm =@, Pofafes $ S g o/ sme &
Fetag i Ta=re fafiam . 1
i) [CoFg*
(i) [Co(NHy)g* [T FHH : Co = 27]

(¢) [NiCl)?* s ? w&fe (Ni(CO),] wfagedm & Tuft S Sgwerhg £ |

w1 7 [T AT : Ni= 28] 1
: Yl

(c) e [Fe(CN)g]* =1 w1 TH oy sweren faflaw | [wom % : Fe = 26] 1

30. ﬁﬁﬁwﬁﬁmﬁﬁﬁmmmmﬁﬂmmmmﬁ
gotar # | Uefi%few Ui smifa 6 aen vae o @ § sty AR wie _
it & g wrs B9 § | TEbRE wn WiRE s w ffae i Y
FIgS, TEEEES I W & At wiwures sfufirn =@ # 1 i i 6
g Ao sfufrmat & gen v = 3= sfuframiem 2 1 whems
ﬁmhﬁmmﬂmtlmmm,ﬁmﬂjw
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29.

R
SECTION - D

The f““‘““"‘:ﬂ questions are case-based questions. Each question has an
internal choice and carries 4(2 + 1 + 1) marks each. Read the passage
carefully and answer the questions that follow. _

The ?ﬂ“m Bond Theory (VBT) explains the formation, magnetic

behaviour and geometry of coordination compounds. The Crystal Field

Theory (CFT) of coordination compounds is based on the effect of different

crystal fields (provided by the 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.

Answer the following questions :

(a) In octahedral crystal field, energies of which d-orbitals will be raised
when ligands approach the central metal atom/ion ? Give reason in
support of your answer.

(b) Using crystal field theory, write the electronic configuration of
central metal atom/fion of the following :

() [CoFg*
(i) [Co(NHy)g** [At. No. : Co = 2T7]
(© [NiClJ* is paramagnetic while [Ni(CO),] is diamagnetic though
both are tetrahedral. Why ? [Atomic No. : Ni = 28]
OR
(© Write hybridization and magnetic behaviour of the complex
[Fe{CN)g]*. [Atomie No. : Fe = 26]

The reaction of amines with mineral acids to form ammonium salts shows
that these are basic in nature. Aliphatic amines are stronger bases than
ammonia whereas aromatic amines are weaker bases than ammonia.
Aliphatic and aromatic primary and secondary amines react with acid
chlorides, anhydrides and esters by nucleophilic substitution reaction. The
main problem encountered during electrophilic substitution reactions of
aromatic amines is that of their high reactivity. Substitution tends to
occur at ortho-and para-positions. Hinsberg reagent is used for the
identification and distinction between primary, secondary and tertiary
amines, Aryldiazonium salts, usually obtained from arylamines, undergo
replacement of the diazonium group with a variety of nucleophiles to
provide advantageous methods for producing aryl halides, cyanides,
phenols and arenes.

ssevze [N 17 (P.T.0.]
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® (@) o e § (CHy),N I g # CHy - NH, Foa T Fi g 7
(ii) s A 3k B &% wraamors g7 ffag -
EEHEGDE‘I}E
T

() CgHgN nfirss gz aren # i X' Rt ot % W b
U I 2 & A g arfrdrm & | X o v Eif |
3TqaT .
(b) Hﬂﬁﬁ?ﬂqﬁiﬁﬂwﬁﬁmﬁlﬁammﬁ?
(c) ?@mﬁ}ﬁwﬁﬁﬁ?ﬂ#%—mﬂﬂmmﬁiﬁﬂmﬁMWt?

CH4CONH, - NaOBr , 4

TE-F
31. (a) EEBRmﬁﬁhﬁaﬁH%ﬁfﬁemfﬁanﬂﬁﬁﬁﬁﬁq:

Mg(s) / Mg2*(0.01 M) // Ag*(0.001 M) / Ag(s)
ferd: B

Mg™* /Mg
(1 F=96500 C mol, log 10 = 1]
: T

=2 ~ =
37V, Eﬁt*-"ﬂa +0.80V

(b) il

2AgCl(s) + Hy(g) (0.4 atm) — 2Ag(s) + 2H* (0.1 M) +2C1(0.2 M)
% ferm 25 °C R &« #1 emf Siwfim Hif |
‘&TIT ‘!-' : AG® =—-435004J mol-1

[log 10=1, 1 F=96500 C mol-!]
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Answer the following questions :

(@ @ Why CH, - NH, is a stronger base than (CHy),N in aqueous
solution ? 2x1

(1) Write structural formulae of the compound A and B :

CH,CONH, —NaOBr , , Cefl;COCl, 5

Base

(b) A compound X’ with molecular formula C;HgN reacts with Hinsberg

reagent to give a product insoluble in alkali. Identify X". 1
OR

(b) How can you convert aniline to benzonitrile ? 1

(0 Why is -NH, group of aniline acetylated before carrying out
nitration ? . 1

SECTION - E

31. (a) Calculate emf and AG for the following cell at 208 K : 5

Mgi(s) / Mg2*(0.01 M) // Ag*(0.001 M) / Ag(s)

Given : E;h,.‘,m=-2.3?v E:'+,M=+u.au v
[1 F=96500 C mol, log 10=1]
OR
(b) For the reaction : 5
2AgCl(s) + Hy(g) (0.4 atm) — 2Ag(s) + 2H *0.1 M)+ 2CI7(0.2 M)
Calculate emf of the cell at 25 °C.
Given : AG® = —43500 J mol™!
[log 10 = 1, 1 F = 96500 C mol™]
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32, (a)
(b)

“56/1/24

(i)

(ii)

" o

An organic compound (X) has the molecular formula CgH,40.

Draw struetures for (X) if it : 3+2

(I)  does not give Tollen's test but gives a positive iodoform
test.

(II) does not give Tollen's test and iodoform test but undergoes

Aldol condensation.
(IIT) undergoes Cannizzaro's reaction.
Show how each of the following compounds can be converted to

benzoic acid :

(I) Acetophenone (I Ethyl benzene

OR

Answer the following questions : Bx1l

(i) Draw structure of the 2, 4-dinitrophenyl hyzdrazone derivative of
benzaldehyde.

(ii) Arrange the following in increasing order of their reactivity
towards HCN :
Di-tert. butyl ketone, Acetaldehyde, Acetone

(iii) Give a simple chemical test to distinguish between benzoic acid
and ethyl benzoate.

(iv) Write tﬁe name of the reagent to convert Ethanenitrile to
Ethanal.

(v) Draw the structure of X' in the following reaction :

O
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33. (1) () TRuwmE® wHl% stesia, Pefales vl & sadfig:

v Cr | Mn | Fe Co Ni
-1.18 | -0.91 | -1.18 | -0.44 | -0.28 | -0.25

O IR E,,, v s wdi it € 7

Eyn

an E;“hfmmmmmaﬁih

mlﬁauhfmmmhmmﬁ#?
i) Drm winie 6 s s gt A frert § sitedeo fsan & firg
1™ % wmy wfufrn & smafis adteot fafag |
FrgaT
) Fe=fafs w=® swdhn. ' 1+1+1+2°
() H=ETag doft & wee = T fafag =
M +4 FAfeefiem smengmfmd sk
an +2 e yaen gam k|
(i) =R uTgd Ivm IEE W W w7
(iii) MnfgFdCrFTERHIT N MR 7

(iv) w1 wrm & o firm iz @ anefln feee 5B T & fae e I
2 7 wag wifufirn df | s v sffFn S eIt 7
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33, (a) () From the given data of E° values, answer the following

(b)

5612~

(11)

questions ; 3+2

2 | v | cr | Mo | Fe | Co | Ni | Cu
MM

_1.18] 0,91 |-1.18| —0.44 | 0.28 | -0.25 | +0.34

I Why E; .., show irregular trend in the above values ?
MM

(II) Why is E;“y o value exceptionally positive ?

(III) Why E;.In‘* J yp V2lue is highly negative ?

Write the ionic equations for the oxidising action of potassium

permanganate for its reaction with I~ in both acidic and
alkaline solutions.

OR

Answer the following questions : 1+1+1+2

(i)

MName a member of the lanthanoid series
(I) which exhibits +4 oxidation state

(II) which exhibits +2 oxidation state.

(ii) Why transition metals act as good catalyst ?

(iii) Why Cr has higher melting point than Mn ?

(iv) What happens when acidic solution of potassium permanganate

is allowed to stand for sometime ? Give the equation involved.

What is this type of reaction called ?
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