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SECTION=-A
Questions No. 1 to 16 are Multiple Choice type questions carrying 1 mark

each.
1.  Which of the following curve represents the first order reaction 7 1

! 1

@ " B "

r - .1

(C) Rate ' iy (D) Bate

Concentration —* Concentration =+

2. Which of the following solutions will have the lowest freezing point in
water ? -
(A) 0.1 M Glucose (B) 0.1 M CaCl,

(€ 0.1MEKCI (® 0.1M Urea

1

4 9.  Which of the following is not a transition metal ?
(A) Se (B) Ag
1 (C) Hg D) Cu

4. Which of the following represents the fraction of molecules with energies
equal to or greater than E_ 7 1

El
A) *gr ®) o

E
© -7r (D), e*tt
A
5. What will happen during the electrolysis of aqueous solution of CuCl, by

using platinum electrodes 7 : 1
(A) Cu will deposit at Anode
H, gas will be released at cathode

(C) 0O, gas will be released at anode
(D) Cl, gas will be released at anode
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11.

12.

Aspirin is obtained by amt}rlatmn of
(A) Phenol : “(B) Salicylaldehyde

(C) 2-Hydroxybenzoic acid (D) Benzoic auid I8
| w5 .
The secondary valency of Co in the complex [CD{N Ha}E[NDEJ]E*'
(A) 5 (B) 1 45

(C) é\ : D) 6 " ;'_a;..lj,x"'- | @

At low temperature, phenol reacts with dil. HNO, to yield ¢ 3y

(A) 2, 4, 6-Trinitrophenol 4. (B) o-Nitrophenol only
(C] p-Nitrophenol only (D) ortho-and para-nitrophenol

Which of the following is ‘not’ true about enantiomers ?
(A) They have the same chemical reactivity. )
- They have the same specific rotation.
(C) 'I'Illajrhﬂm&rt]:uauuumr:maltmgl:-rhi:l]n:lafl;u:m1 WS
) They have the same refractive index. : |
@D ey have e ,Lgﬂgﬁl ' -=l--h.qﬂ'

Aniline on direct nitration yields *
{A) 51%-ortho, 47%-para, 2%-meta derivatives
(B) 6&61%-meta, 47%-ortho, 2%-para derivatives

(C) b1%-para, 47%-meta, 2%-ortho derivatives
(D) b51%-ortho, 47%-meta, 2%-para derivatives

Which of the following amines has lowest pK, value ?
(A) CgH,-N(CH,), (B) CgH,~ NH(CH,)

(C) CgHz-—NH, (D) U:;H—@—I'mz

-.L.r J

The deficiency of which of the’following vitamina causes increased

fragility of red blood cells and muscular weaknesa :

" (A) Vitamin A . (By Vitamin K

(C) Vitamin E , (D) Vitamin D

~s61/1% — |INEIEI (I ‘| (PTO)
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For questions number 13 to 16, two statements are given — one labelled as
Asgertion (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) ie the
correct explanation of the Asgertion (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.

i}

13. Assertion (A) : It is not possible to separate the components of an
azeotrope by fractional distillation. 1

Reason (R) : Components of an azeotrope have the same composition

in liguid and vapour phase and boil at a constant

L.
temperature,
14. Assertion (A) : The presence of —OH group in phenols directs the
» incoming group to meta position in the ring. 1

P_,E" Reason (R) : -OH group in phenols activates the aromatic ring <
_/"// towards electrophilic substitution reaction.

16. Assertion (A) : Actinoids show wide range of oxidation states. 1

Reason (R) : Actinoids are radioactive in nature,

16. Assertion (A) : The pentaacetate of glucose does not react with H,N-OH. 1
Reason (R) : [t indicates the presence of free — CHO group in glucose.
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SECTION-B
17. What type of deviation from Raoult’s law is shown by a mixture of phenol
and aniline ? Give Teasnn, -

What will happen to the boiling point of the solution on dr;g.nng phenol and
aniline 7 M / 2

18. Why are haloarenes less reactive tuwnrdﬂ nucleophilic substitution

reaction ? Give two reasons. . <" 2
%ﬂj\ .-q\{} LM
19, / (8) ‘Write TUPAC names of the following coordination mmzmundi 2x1
V-
v @ [Ag(NHy,l [Ag(CN)y  © W A er
.
oL L () K,[Fe(C,0,) S 3
o il =3 =1 .:"""" E‘-ff.rr
7B ﬁjf OR
a7 -5 () () Give a chemical test to show that [Co(NH,),S0,]C! and
[Co(NH,),CIISO, areionisation isomers. 2x1
+ g (ii) What is meant by the ‘Chelate effect’ ? Give an example.
P e
20. Differentiate between the following : i 2x1
(i) Peptide linkage and Glycosidic linkage
(ii) Essential amino acids and Non-essential amino acids ot *313;“
{ib) {'!hlﬁiq’t hd‘ H_}L), ol
21. Following reaction takes place in one step : e “ﬂ ,:LL-'-“ 2
ZA+B— 2C
How will the rate of above reaction change if the volume of the reaction
vessel is decreased to one third of jts original volume ? Will there be any
change in the order of reaction with the reduced volume 7 A
' A ot
SV 1111 0 T ppg
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SECTION-C
99. For the first order thermal decomposition reaction, following data was

obtained : 2
C,H,Cl(g) — C,H,(g) + HCI(g)
| 8. No. I|' ‘Time(s) | Total Pressure (atm) /\/y
[ 1 | o 0.30 |

2 30 0.50 - wﬂvy'

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

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

Eeen?
(if) Two metals ‘A’ and ‘B’ have standard electrode potential values
of <024 V> and +0.80 V reapectively. Which of these will
liberate hydrogen gas from dil. H,S0, ?
(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 ? Write overall reaction taking place in Mercury cell. 3

24. Calculate the boiling point of a solution containing 0.61 g of benzoic acid
(Molar mase = 122 g mol™) in 6 g of CS; 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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f-!; Write the reactions of [)-(Glucose with the following : dx1
(a) HI
(b) Br, water
(¢) Conc. HNO, , Wﬁ
26. Give reasons for the following :~ »-j L K 3x1
(a) Carboxylic acids have h:gher boiling point -than alcohols of
mm;m:ahle molecular mﬂﬂm
(b) Alpha (a) hydrogens of ﬂdﬂh}'ﬂfﬂ_ﬂqﬂ_ﬂ ketones Mﬁm
(¢) Nucleophilic addition of ammonia and its derivatives does not oceur
with carbonyl group in strongly acidic medium. - | oy
27. Write the reaction involved in the following : qf‘ e 1
(a) Reimer-Tiemann reaction ;L‘f 1:4 .ﬂpvm; ST
(b) Kolbe's reaction - -
() Friedal-Crafts acylation of anisole
28. Compound X’ with molecular formula C,H,Br reacts with aqueous KOH
to give an aloohol. The rate of this reaction dependa only on the
concentration of the compound X', When an optically active isomer Y of
the compound ‘X’ was treated ﬁth aquecus KOH solution, the rate of
reaction was found to be dependent on concentration of compound *Y* and |
agueous KOH both, 3x1
(a) Write down the structural furmuln of both ‘X’ and ‘Y".
(b) Outof X' and Y, which one wﬂ] undergo racemisation and why ?
() Out of X' and ‘Y’, which one will form product with inversion of
configuration and why ?
B 77V, L 11111177 O | e
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SECTION-D

The following questions are case-based questions. Each guestion has an
“internal choice and carries 4(2 + 1 + 1) marks each. Read the passage
carefully and answer the questions that follow.

29. 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 Ema weaker bases than ammonia.
Aliphatic and aromatic primary and secondary amines react with acid

L chlorides, anhydrides and esters by nticleophilic 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 prndu;:mg aryl hahdu, qra.ﬂidﬂ.
phenols and arenes.

Answer the fullnnrmg questions: ]
(@) () Why CH, - NH, is a stronger base than (CHy)4N in aqueous

solution ? k-U'il.lﬂ‘L 2x1
(i) Write structural formulae of the compound A and B : C L &%
CH,CONH, —NaOBr , 4 Cel1sCOCL 5
Base
(b) A compound ‘X' with molecular formula CgHgN reacts with Hinsberg
reagent to give a product insoluble in alkali. Identify X", 1
OR _
(b) HDWannumn?Eﬂaniﬁnﬂtﬂby_nﬂlﬁ#ﬁlﬂ? 1
(€) Why is -NH,; group of aniline acetylated before carrying out
nitration ? 1
A A i
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30. The Valence Bond Theory (VBT) explains the formation, magnetic
behaviour and geometry of coordination compounds. The Crystal Field
Theory (CFT) of coordination compoundg i8 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

s strong and weak crystal fields.
" Answer the following questions : e j
4 (a) In octahedral crystal field, energies of which d-orbitals will be raised w
K : when ligands approach the central metal atom/fion ? Give reason in
E? support of your answer. 2
(b) Using crystal field theory, write the electronic configuration of
central metal atom/ion of the following : 1
(@) [CoFgl* w -
| (i) [Co(NHg)g ™ [At. No. : Co = 27]
1 37‘}l{ W[Niﬂl,‘]z’ is paramagnetic while [Ni(CO),] is diamagnetic i:hnush
{h both are tetrahedral. Why 7 ~ '[Atomic No.: Ni=28] 1
o DR] _
(¢) Write hybridization and magnetic behaviour of the complex
[Fe(CN)gJ*. [Atomic No.: Fe=26] 1
SECTION - E
31, (a) (i) An organic compound (X) has the molecular formula CgH,,0.
Draw structures for (X) if it : ' 3+2
(I does not give Tollen's test but gives a positive iodoform
| teat.
9 (1) does not give Tollen's test and iodoform test but undergoes
Aldol condensation,

o

(II1) undergoes Cannizzary's reaction,

- PTO.)
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(ii) Show how each of the follpwing compounds can be converted to
benzoic acid :
(I) Acetophenone (In Ethyl benzene
OR
(b) Answer the following questions : 5x1-

(i) Draw structure of the 2, 4. d:mtruphen;-,rl hyzdrazone dan\rmva of
benzaldehyde. :

(i) Arrange the following in increasing order of their reactivity
towards HCN : 5
Di-tert. butyl ketone, Acetaldehyde, Acetone

(i1i) Giwk simple chémical tant.'% d.mtmgumﬁ between benzoic acid
and ethyl benzoate.

(iv) Write the name of the reagent tn mnvert Ethanenitrile to
Ethanal.

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

O_OH_QLDL,T

g2. (a) (i) From the given data of E° values, answer the following 1
questions : 3+2
©., V | Cr [Mn | Fe | Co | Ni | Cu
M(_118|-0.91|-1.18 |-0.44 | -0.28 | -0.25 [ +0.34
m w%mmwmm_mmmmw?

\ (IL) Whyiiﬂ:_}uwmﬂl?aﬂmpﬁunﬂﬂypﬂliﬁﬁ?

A
() Why E?, s /4, Yalue is highly negative ?

(ii) Write the ionic equations for the oxidising action of potassium

X " permanganate for its yeaction with I~ jn both acidic and .
alkaline solutions.

o

OR e
asgrrr  NANEINN ' "o - [P.T.O.]
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ﬂi‘}// Answer the following questions : 1+1+1+2
(i) Name a member of the lanthanoid series
(I) which exhibits +4 oxidation state
I) which exhibi idation state. ¥

(IT) which exhibits +2 oxidation s j})v i ]

(i) Why transition metals act as gmd catalyat ?

(iii) Why Cr has higher melting pamt than Mn ? Yr

(iv) What happens when acidic solution of potassium permanganate
iz allowed to stand for sometime ? Give the equatmn mvulvad
What is this type of reaction called ? ? ;..’Q'F {' |

33. (a) Calculate emf and AG for the following cell at 298 K - d
Mg(e) / Mg?*(0.01 M) // Ag*(0.001 M)/ Ag(s)

Given : E;hg.- g =287V E:E,. fag = T80V
[1 F=96500 C mol, log 10 =1] =
OR
) , For the reaction : 5

% 2AgCl(s) + Hy(g) (0.4 atm) — 2Ag(s) + 2H*(0.1 M) + 2C1 (0.2 M)
Calculate emf of the cell at 25 °C, ?}5
Given : AG® = - 43600 J mol-! . \ff’ f’

[log 10=1, 1 F = 96500 C mol-] @;}

ALE = yadee] Mol T

ks Vo Fs A
e gf O
e ' 2 e s ML%S#
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