PRACTICE PAPER

Time allowed: 45 minutes Maximum Marks: 200

General Instructions: Same as Practice Paper—1.

Choose the correct option.

1.

4.

AB crystallizes in a body centred cubic lattice with edge length ‘a” equal to 387 pm. The distance between
two oppositely charged ions in the lattice is

(a) 250 pm (b) 200 pm

() 300 pm () 335 pm

The closest packing sequence ABAB... represents

{a) primitive cubic packing () hexagonal close packing

() fee packing () bee packing

The radius of an octahedral void relative to the radius of the spheres in a close packing is
(a) 1-414 (b) 0-225

(c) 0-414 (d) 1-225

In a mixture of A and B, components show negative deviation when
(a) A—B interaction is stronger than A-A and B-B interaction

(b)) A=B interaction is weaker than A-A and B-B interaction

(€) AV, > 0,AS,, >0

(d) AV i = 0, AS_ > 0

A solution containing 10 g per dm® of urea (molecular mass = 60 g mol™) is isotonic with a 5% solution of

a non-volatile solute. The molecular mass of the non-volatile solute is

{@) 200 g mol™ () 250 g mol™

(¢) 300 g mol™ (d) 350 g mol™

Given below are two statemenis labelled as Assertion and Reason:

Assertion (A) : Raoults law is a special case of Henry's law.

Reason (R) : Higher the value of K at a given pressure, the lower is the solubility of the gas in the
liquid.

(a) Assertion and reason both are correct statements and reason is correct explanation for assertion.

(b) Assertion and reason both are correct statements but reason is not correct explanation for assertion.

(¢) Assertion is correct statement but reason is wrong statement.

(d) Assertion is wrong statement but reason is correct statement.

Unit of cell constant is

(a) ohm™ ¢m™

-1

(b) ohm™ cm!{gm. t:quiv}_L
(r) cm :

(@) ohm™ em®
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Chemistry

A piece of magnesium ribbon is placed into a solution of AgNO,. Later it was seen that Mg has dissolved and
crystals of silver has appeared. Which of the following statement is true regarding the given observation?
{a) Mg is more electropositive than Ag.

{(b) Mg acts as an oxidising agent in presence of AgNO,,.

ir) Mg has higher density than silver.

{d) Mg has lower density than silver.

Match the items of Column I and Column II.

Column I Column II
A.  Lead storage battery (i)  maximum efliciency
B.  Mercury cell (if) prevented by galvanisation
C.  Fuel cell (iif) gives steady potential
D.  Rusting (iv) Pbis anode, ’bQ), is cathode
(a) A—(ii1), B—(i1), C—=(1), D—(iv) () A=), B—(a1), C=(2), D)
(c) A=(i), B—(ii), C—(iii), D—(ii) (d) A—(iv), B—(i), C—(i), D—(iii)

What will be the order of reaction if doubling of the concentration of a reactant increases the rate by a factor
of 4 and trebling the concentration of the reactant increases the rate by a factor of 97

(a) First order (f) Zero order

(¢) Second order (d) Third order

The rate of a gaseous reaction is given by the expression, rate = k[A][B]. If the volume of the reaction vessel
is suddenly reduced to 1/8 of the initial volume, the reaction rate related to original rate will be

(a) 1/64 () 1/16 () 8 (d) 64

Which one of the following is an unimolecular reaction?

(@) 2HI —— 1, + H, (h) N,0, — N,O, +1;0.1

() Hy + Cl, 9HCI (d) PCl, + Cl, — PCI,

Which statement is incorrect for heterogeneous catalysis?

(a) Catalyst is adsorbed on the surface (b) Active centres are found on the surface of catalyst
(¢) Catalyst increases the energy of activation {d) None of the above

Which of the following is an example of absorption?

(a) Water on silica gel (b) Water on calcium chloride

(¢) Hydrogen on finely divided nickel (d) Oxygen on metal surface

When a rod of metal A is dipped in an aqueous solution of metal B(Conc. of B being 1-0 M) at 25°C, the
standard electrode potential, are A’/A = _0.76 V and B**/B = 0.34 V. Which of the following statement is
correct regarding the given observation?

(a) A will gradually dissolve. (b) B will deposit on A.

(¢) No reaction will occur. (d) Water will decompose into H, and O,.

Which of the following solutions of KCI will have highest specific conductance?

() 0.0001 N () 0001 N

(¢) 0.01 N (d) 1.0N

The transition metals have a less tendency to form ions due to

(@) High ionisation energy () Low heat of hydration of ions
(¢) High heat of sublimation (d) All of the above

Thermite is a mixture of iron oxide and
{a) Al powder (b) zinc powder
(¢) sodium shavings {d) K metal

< 0 - N = =M I O
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Among the ions Zn**, Ni** and Cr** (At. Nos. Zn = 30, Ni = 28, Cr = 24)
{a) Only Zn”" is colourless while Ni** and Cr** are coloured.

(6) All of these are coloured.

(c) All of these are colourless.

{d) Only Ni** is coloured while Zn®* and Cr** are colourless.

Which of the following is not an organometallic compound?

(a) RMgX (b) (CyH,),Pb

() (CH,),Sn (d) C,H,ONa

In the presence of peroxide, hydrogen chloride and hydrogen iodide do not give anti-Markownikov's

addition to alkenes because

{a) both are highly ionic.

{b) one is oxidising and the other is reducing.

{r) one of the step is endothermic in both the cases.
{d) all the steps are exothermic in both the reactions.

Which of the following is a free radical substitution reaction?

CH, . CH.CI
(a) @/ + Cly, _m
CH,4
b TS Anhydrous @/ -
H@ + CH,C1 —a
CH,CI CH,NO,
(c) @ + AgNO, — @

(d) CHyCHO + HCN —— CH4CH(OH)CN

Given below are two statements labelled as Statement P and Statement Q:
Statement P : Nitrogen does not form compounds in +5 oxidation state with halogens.

Statement Q: All oxidation states of nitrogen from +1 to +4 tend to disproportionate in acid solution.

(a) P is true, but Q is false (b) P is false, but Q is true
ir) Both P and Q are true (d) Both I"and Q are false
Which of the following is not an acidic flux?
{a) CaCOy, (b)) Borax
() 510, (d) Both (a) and (&)
Number of moles of K,Cr,0, reduced by one mole of Sn** ion is
1 ) 1 -
@5 () 3 © d) 6
The reactivity order of halides for dehydrohalogenation is
(a) RF = RC] = RBr = RI (b) Rl = RBr = RCI = RF
(c) RI > RCl > RBr > RI (d) RF > RI > RBr > RCI

Which of the following compounds has tetrahedral geometry?
(a) [INI(CN), > (&) [PA(CN),]* (¢) [PACL* (d) [NiCL,]*

Among the following complexes, the complex which exhibit paramagnetic behaviour and is an outer orbital

complex is

{a) [Ni(NH,),** (b) [Co(NH),]** (¢) [Zn(NH.),J** (d) [Cr(NH,),**
The source of most of the noble gases is

{a) decay of radioactive minerals. (b) the atmospheric air.

{r) natural gases coming out of the earth. (d) the decay of rocks.
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Chemistry

Among the given compounds, the interhalogen compound is

(a) HCIO, (b) HCI () CIF, (d) Cl,
Which of the following bonds has the highest energy?
(@) Se—Se (b) Te—Te (€) S—S (d) 0—O
Reaction by which benzaldehyde cannot be prepared?
cocl
(a) @/ + H, in presence of Pd-BaSO, (b) @ + CO + HCl in presence of AlCL,
COOH CH;
(c) @/ + Zn/Hg and conc. HCI (d) @/ + CrO,Cl, in CS, followed by H,O7
Dye test can be used to distinguish between:
(z) Ethylamine and acetamide (b) Ethylamine and aniline
(¢) Urea and acetamide (d) Methylamine and ethylamine

Which of the following is/are examples of artificial sweetener?

(@) Sucralose (#) Saccharin

(¢) Neotame {d) All of these
Picric acid is

() trinitrotoluene {b) o-nitrophenol
() 2,4.6~trinitrophenol {d) phenol

Which one of the following is used to make ‘non-stick’ cookwares?
(a) PVC (b) Polysirene
(r) Poly ethylene terephthalate () Polytetrafluoroethylene

Glucose molecule reacts with X number of molecules of phenyl hydrazine to yield osazone. The value of X
is

(a) three by two (r) one (d) four

The product formed by the reaction of an aldehyde with a primary amine is

() Aromatic acid (b) Schiff’s base (¢) Ketone {d) Carboxylic acid

Which of the following reactions will not give a primary amine?

(@) CH,CONH, — 2= (b) CHyCN —uH/Ether

LiAlH 4 /Ether LiAlHy /Ether

() CHsNC (d) CH;CONH,

An organic compound with molecular formula C;H;N on hydrolysis gives an acid which reduces Fehling
solution. The compound can be:

{a) Ethyl carbylamine (#) Ethanenitrile
ic) Ethoxyethane (d) Propanenitrile
Phenol on distillation with Zn dust produces

{a) zinc phenoxide (#) benzene

ir) e—chlorophenol {d) benzyl alcohol

Dinucleotide is obtained by joining two nucleotides together by phosphediester linkage. Between which
carbon atoms of pentose sugars of nucleotides are these linkages present?

(@) 5" and 3* (b) 1"and 5

(c) 5 and 5’ (d) 3" and 3’

Enzymes provide active sites for holding the substrate molecules through a variety of interactions like

{a) co-ordinate bonding () metallic bonding

ir) covalent bonding (d) hydrogen bonding

< 0 - N —=m IO
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Glyptal polymer is obtained from glycol by reacting it with

{a) Malonic acid (b) Phthalic acid
{¢) Maleic acid () Acetic acid
Treatment of cyclopentanone with methyl lithium gives which of the following species?
(a) cyclopentanoyl radical (b) cyvclopentanoyl biradical
() cyclopentanoyl anion (d) cyclopentanoyl cation
For the reaction of phenol with CHCL, in presence of KOH, the electrophile is
+
(@) CHCI, () :CCl
(¢) *CHCI, {d) None of these

Which of the following products is formed when benzaldehyde is treated with CH;MgBr and the addition
product so obtained is subjected to acid hydrolysis?

(a) A secondary alcohol () A primary alcohol
(¢) phenol (d) tert-butyl alcohol
Benzyl alcohol and phenol can be distinguished by
(a) Lucas reagent (b) FeCl,
(e) PCL; {d) Na-meutal
Which one is most reactive towards nucleophilic addition reaction?
CHO CHO
CHO COCH,
@ @/ ®) @/ (0 0
CH; NO,

In DNA, the complimentary bases are

(a) Uracil and Adenine : Guanine and Cytosine
(b) Adenine and Thymine : Guanine and Cytosine
(¢) Adenine and Thymine : Guanine and Uracil

(d) Adenine and Guanine : Thymine and Cytosine
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Solutions
PRACTICE PAPER — 11

Distance beiween two oppositely charge ions
for BCC
W+ = = 335.15 pm

The ABAB...
represents hexagonal packing. In every second
row, the particles occupy the depressions
between the particles of first row. In the
third row, the particles are verucally aligned
with those in the first row giving ABABAB...
arrangement.

ay3 _ 387xy/3
2 2
closest-packing

ﬂ_"(.l uenee

The radius of the sphere that would fit well into
an octahedral void in a close-packing is given by
r = 0.414R; where r = radius of octahedral
void and R = radius of sphere.
In a mixture of A and B, components show
negative deviation as

—_—— R i 4 "
AH ;. ==ve and AV, = -ve

This can be explained as

If the [orce of attraction between maolecules of

Aand B in the solution are stronger than that
of between A=A and B-B, then the tendency
of escaping of molecules AB from the solution
becomes less than that of pure liquids.

The otal pressure of the solution will be lower

than the corresponding vapour pressure of

ideal solution of the same component A and B.
This type of solution shows negative deviation
from Raoul’s law.

5% solution of non-volatile solute means 5 g
of solute present in 100 mL of solution. For
isotonic solution,

n

=

urea non-volatile solute

(“ulcaRT = (“IM'II-\‘Ul;IIilt’ solute X RxT

"\llj't‘.'l RT = "lmn‘vo;.n'!lilc solute RT
Wirea RT = Whon - volatile solute X RT
“wmcu XV A’nnll-\'nl'.njlc solute XV
0 5
60x1000 ~ Mx100
. _ 5x60x1000 _, o
M l0x100  — 2008 mol

Assertion and reason bothare correctstatements
but reason is not correct explanation for
assertion. The correct explanation is 'Raoult’s
law becomes a special case of Henry's law when
Ky becomes equal to p;” in Henry's law.'

7. (¢} The cell constant of a conductor is defined

8.

10.

12.

13.

14.

15.

(@)

()

(d)

(b)

()

(b)

(@)

as the ratio of distance between two parallel
clectrodes of a cell to the area of cross-section

of each electrode. Itis denoted by o
{
(G¥=— )
A Unit of length
Unit of Area
cim 1
=——F=cm

fﬂ12

Magnesium is more electropositive than silver,
therefore, 1t i1s more reactive than silver. So
it has tendency to replace silver from its salt
solution.

Rate = k[A]"

Since

Unit of cell constant =

on doubling and webling  the
concentration ol reactant, the rate increases
by a factor of 4 and 9. Therefore the order of
reaction is 2.
Concentration 15 mversely  proportional  to
volume. If the volume of vessel is reduced to
1/8th, then the concentration will be increased
8 times,
Now, Rate = k[A][B]
Therefore, rate will become 64 times.
Molecularity is  the number of reacting
species (molecules, atoms, ions) taking part
in an elementary reaction which must collide
simultaneously in order to bring about a
chemical reaction. Thus reaction given in
option ‘b’ is an unimolecular reaction.
Catalyst decreases the activation energy by
lowering the potential energy barrier.
Absorption is a bulk phenomenon, e.g., water
vapours absorbed by anhydrous calcium
chloride as the water vapours are uniformly
distributed in CaCl, to form hydrated calcium
chloride (CaCly.2H,0).

. 2 = 2 U
Given, A™/A = = 0.76 V, B**/B = 0.34 V.

2 92

The cell can be represented as A**|A||B=*|B
Cell reaction:
At anode:

At cathode:

A —— A™ + 2
B* + 2 —— B

A+B?Y — - A’ 4B
" Egy=Eg - E; =0.34 = (-0.76)=1.1V

Overall reaction:

Since Egy is positive, therefore, cell reaction is
feasible and A will gradually dissolve.

< 0 - N == mM I O
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22, (a)

K= .-\,q ® N/1000
where k = specific conductance, A, = equivalent
conductance, N=normality of solution

Atconstant A, k= N

e *
Therefore, Higher the normality of solution
higher will be its specfic conductance. Thus,
I N solution of KCl will have highest specilic
conductance.

Transition metals have a lesser tendency o
form ions (than alkali or alkaline earth metals).
This is due to of high ionisation energy, low
enthalpy of hydration of their ions and high
heat of sublimation.

The thermite is a mixture of finely powdered
aluminum and iron(l1l) oxide in a mass ratio
of 13 respectively.

The electronic configuration of the given ions
are as follows:

Zn(Z = 30)  :[Ar] 54" 45°
Zn*t : [Ar] 34"
Ni(Z = 28)  : [Ar] 3d" 457
Ni** : [Ar] Sd®
Cr(Z =24) : [Ar] 3d° 45
cr*t : [Ar] 3d°

Since, ions with presence of unpaired electrons
is coloured and therefore, Ni* (with 2
unpaired electrons) and Cr** (with 3 unpaired
electrons) will be coloured while Zn** (with no
unpaired electron) will be colourless.
Organometallic Compounds are those chemical
compounds which contain at least one bond
between a metallic element and a carbon atom
belonging 1o an organic molecule.

In case of HI, HF and HCI, one of the step is
endothermic while in case of HBr, both the
steps are exothermic and therefore HI, HF
and HCI does not undergo anti Markovnikov's
addition in presence of peroxide.

The reaction

CHy CH,Cl
@/ _light @, + HCl

15 a [ree radical substitution reaction. This can

be explained as

Sunlight 2(']

Step I: Cly
Stepll: CHs CHy |
light @/ + H

23. (o)

24. (a)

25. (a)

26. (b)

27. (d)

28. (a)

Step III:

CHs CHsCI
"o @
The other given reactions mvolves the

formation of ions.

() As there are no empty d-orbitals, nitrogen
does not form pentahalide.

(it) In case of Nitrogen, its oxidation number
varies from =3 to +5. If Nitrogen has any
oxidation number out of +1 o +4 in
any compound then it has possibility to
increases its oxidation upto +5 and also
can decrease upto =3, Hence, all oxidation
states from +1 to +4 of Nitrogen tend 1o
disproportionate.

Thus, both the statements are correct.

Borax and 510 are examples of an acdic flux

and CaCOy 15 an example of basic flux.

Cr,OF + 14H* + 35n%*

2¢* + 35n'* + TH,0
% moles of Sn* reduce | mole of Ky;CryOg

o . 1 .
I moles of Sn** will reduce 3 moles of KyCry O

Alkyl iodides are most reactive and  alkyl
Nuorides are least reactive. lodide 1on is a good
leaving group, as the negative charge is on a
larger atom and is dispersed. Moreover, C—I
bond is weaker than C—F bond. Therefore,
Reactivity order of halides for
dehydrohalogenation is R1 > RBr > RCI > RF.
CN™ is a swong field ligand and therefore
forms square planar complex due 1o pairing
of electrons. Since [PACL]* is diamagnetic 4d
complex and therefore forms square planar
complex. Hence [Ni€ Zl¢]2_ has tetrahedral
geomelry due to presence of weak field ligand.
Nigg = 157 267 255 357 9 452 34°

Sd 4
NEr [T [ ]
4p 4l

HERIEEEEN
3d
Formation of [NiNHge]*™* [T TH]1]1]1]

45 4 4l
O (T [T

sp” d* hybridisation
[Ni(NH,);]** exhibit paramagnetism and is an
outer orbital complex. This complex contains

unpaired electrons and it
d-orbitals for bonding.

utilises  outer
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Interhalogen compounds can be
assigned general composition as
XX, XXX'3, XX'5, and XX’ where X s
halogen of larger size and X' of smaller size
and X is more electropositive than X',

As we move down the group from S to Se and
Te. the bond energy decreases. Out of S—S
and O—O0, the former has highest energy as it
has tendency to form strong covalent bond as
compared to oxygen. Also due to small size, the
lone pairs of electrons on oxygen atoms repel
the bond pair of the O—O bond to a greater
extent than the lone pairs of electrons on the
sulphur atoms in S—S bond.

COOH CH,OH
©/ Zn/Hg-HC @/ + H,0
Benzoic acid Benzyl alcohol

Azo dye test is given by only primary aromatic
amines. Thus, aniline gives dye test while
ethylamine does not.

Artificial sweeteners are used in one of two ways.
They may be used directly in commercially
processed foods, or they are mixed with one
or more starch-based sweeteners before sale
to consumers. Artificial sweeteners are so
intensely sweet that dextrose or maltodextrin,
or both, must be added to dilute their intense
sweetness in order to imitate the sweetness of
a sugar. Artificial sweeteners can not be sold
directly to consumers since only infinitesimally
small amounts are required to mimic sugar’s
sweet taste. All of the given compounds are
artificial sweeteners.,

The structure of picric acid is

OH
()2 N N ( )L’
NO,
2.4, 6-trinitrophenol

Polytetrafluoroethylene or Teflon is used to
make non-stick cookwares.
CHO CH=NNHPh
H—r—0OH —NNHPh
HO——p 3 CoHsNHNH, 2O a
H—1— OH H—1— OH
H—1— OH H—— OH
CH,OH CH,OH

The reaction between an aldehyde or ketone
with a primary amine produces azomethines or
imines called as Schiff’s base.

C+ O + HyN—

R
i
R
Ne= N—R+ H,0
H-

aldimine
(Schiffs base)

39. (0)

CH;NC
Methyl isocyanide

LiAlH y/Ether

+ 4H CHyNHCH,

(2° amine)

40. =

(@) CoHzN =C + 2H,0
Ethyl carbylamine
C,H,NH, + HCOOH

Ethylamine Formic acid

OH
4

-

- (b ) Zn (dust) @
A

Phenol Benzene

42. (a) Nucleotides are  joined together by
phosphodiester linkage between 5 and 3
carbon atoms of the pentose sugar to form

dinucleotides.

43. (d) Enzymes provide active sites for holding
the substrate molecules through a variety of
interactions  like ionic bonding, hydrogen
bonding, Van der Waals forces and dipole-
dipole interactions. They also provide such
functional groups that will attack the substrate
to facilitate the chemical reaction as the reagent
attacks.

44. (b) il
nHO—CHy,—CHy,—O—H + nH—O—C C—OH
Ethylene ghycol
(I-I) (l_l) Phthalic acid
=(2a-1 )
40—CH,—CH,—0—C c—]-n‘—l i3
Glyptal

®
H Li
B ;\ & o
O+ gusu — +CH,

Methyl
lithium

45. (¢)

Lithium cyclopentanoyl
anion (intermediate)

Cyclopentanone

46. (b) In the given reaction, the electrophile involved
is dichlorocarbene(:CCL,). In Reimer-Tiemann
reaction, phenol in presence of NaOH/KOH
reacts with chloroform to give salicyladehyde.

< ) - N - =M
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9 8 7
47. () CyH,CHO —=", ¢ H,CH(OH)CH,
MHa® 2° alcohol

48. (b)

49. (d)

50. (b)

Phenol gives a violet-coloured water soluble
complex with ferric chloride while benzyl
alcohol does not react with FeCl,.
373K 5-
6C,H,OH + FeCl, [Fe(OCsH,), ]
Violet complex

+ 3H" + 3HCI
Phenol
In general, all compounds containing phenolic

group (=(!‘—OH) respond to this test. However,
the colours of complexes are different such as
green, blue, violet, etc., and depend upon the
structure of phenols.

Due to the presence of a strong electron
withdrawing group at p-position, the —CHO
group becomes more electron deficient and
succeptible to nucleophillic attack.

Adenine forms hydrogen bonds with thymine
whereas cytosine forms hydrogen bonds with
guanine.



