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1. A particle moves in a straight line with
retardation proportional to its displacement.
Its loss of kinetic energy for any displacement x
is progortional to

6. What is the value of inductance L for which the
current is a maximum in a series LCR circuit
with€ =10 pF and @ =1000s"" ?

© x (d) log, x (b) -1 mH
e »

2. Aball is thrown from a point with a speed v, at (c) Cannot be calculated unless R is known
an angle of projection 6, From the same point (d) 10 mH
and at the same instant, a person starts running 7. Three point charges +g, ~2¢ and +q are placed

g Vo ) at points (x=0, y=a, 2=0), (x=0, y=0,

with a constant speed 5 to catch the ball. Will z=0) and (x =a, y =0, z=0), respectively.
the person be able to catch the ball ? If yes, The magnitude and direction of the electric
what should be the angle of projection ? dipole moment vector of this charge assembly
(a) Yes, 60° (b) Yes, 30° age —=>
() No (d) Yes, 45° (a) V2 gaalong +y direction

3. Spherical balls of radius R are falling in a viscous (b) ¥2 gaalong the line joining points
fluid of viscosity n with a velocity v. The retarding (x=0,y=0,2=0)
viscous force acting on the spherical ball is and (x=a £0 =9, B 0)
(a) directly proportional to R but inversely (c) qa along the line joining points

(x=0,y=0,2=0)
and (x=a,y=a,z=0)

(d) V2qaalong +x direction

proportional to v
(b) directly proportional to both radius R and

velocity v

(c) inversely proportional to both radius R and 8. The following figure shows a logic gate circuit
velocity v with two inputs A and B and the output C. The

(d) inversely proportional to R but directly voltage waveforms of A, B and C are as shown
proportional to velocity v below

4, Nickel shows ferromagnetic property at room
temperature. If the temperature is increased A®—— | ogic gate oC
beyond Curie temperature, then it will show Be——  circuit

(a) paramagnetism

(b) anti-ferromagnetism 1
(¢) no magnetic property : i ] ‘
(d) diamagnetism 7355012 JO RIS I8 SURp . % TP f

5. In radioactive decay process, the negatively

charged emitted B-particles are 1:
(a) the electrons present inside the nucleus ! ’ ’
AT B | ORI ™ S T -

(b) the electrons produced as a result of the B

decay of neutrons inside the nucleus .
(c) the electrons produced as a result of 1

collisions between atoms L o ll l-—r
(d) the electrons orbiting around the nucleus c
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10.

1 8 i

12,

The logic circuit gate is

(a) AND gate (b) NAND gate

(c) NOR gate (d) OR gate

Assuming the sun to have a spherical outer
surface of radius r, radiating like a black body
at temperature t°C, the power received by a
unit surface, (normal to the incident rays) at a
distance R from the centre of the sun is

4 2 4

@ 4;:;2? " o(t4 :R 2273)
16022t ! rlo(t + 273)*
© nerEL () %]_

where o is the Stefan’s constant.

The temperature of the two outer surfaces of a
composite slab, consisting of two materials
having coefficients of thermal conductivity K
and 2K and thickness x and 4x, respectively
areT, and Tj (T, > T, ). The rate of heat transfer
through the slab, in a steady state is
[ AT, -T)K

X

] f, with f equals to

(@) 1 (b) 1/2
(©) 2/3 (d) 1/3

The maximum number of possible interference
maxima for slit-separation equal to twice the
wavelength in Young’s double-slit experiment, is
(a) infinite (b) five
(¢) three (d) zero

Two spherical conductors B and C having equal
radii and carrying equal charges in them repel
each other with a force F when kept apart at
some distance. A third spherical conductor
having same radius as that of B but uncharged,
is brought in contact with B, then brought in
contact with C and finally removed away from
both. The new force of repulsion between B
and C is

@ ) 3

(0

ool pm]m

3F
(d) 8

13.

14.

15.

16.

17

In gamma ray emission from a nucleus

(a) both the neutron number and the proton
number change

(b) there is no change in the proton number
and the neutron number

(c) only the neutron number changes

(d) only the proton number changes

A particle starting from the origin (0, 0) moves

in a straight line in the (x, y) plane. Its

coordinates at a later time are (\[ !i, 3). The path

of the particle makes with the x-axis an angle
of

(a) 30° (b) 45°

(e) 60° (d) 0°

The resistance of an ammeter is 13Q and its
scale is graduated for a current upto 100 A.
After an additional shunt has been connected
to this ammeter it becomes possible to measure
currents upto 750 A by this meter, The value of
shunt resistance is

(a) 20Q (b) 202

(¢) 0.2Q (d) 2k

The primary and secondary coils of a
transformer have 50 and 1500 turns
respectively. If the magnetic flux ¢ linked with
the primary coil is given by ¢ = ¢ + 4t, where
¢ is in weber, t is time in second and ¢, is a

constant, the output voltage across the
secondary coil is

(a) 90V (b) 120V

(c) 220V (d) 30V

A uniform rod AB of length | and mass m is free
to rotate about point A. The rod is released from
rest in the horizontal position. Given that the
moment of inertia of the rod about A is % the
initial angular acceleration of the rod will be

2g l
(a) 37 (b) mg 2

3 3g
(@ ng (d) 21
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18.

19.

20.

21,

22,

In the energy band diagram of a material
shown below, the open circles and filled circles
denote holes and electrons respectively. The
material is a/an

Ec

Ev -

(a) p-type semiconductor
(b) insulator

(c) metal

(d) n-type semiconductor

A particle executes simple harmonic oscillation
with an amplitude a. The period of oscillation
is T. The minimum time taken by the particle to
travel half of the amplitude from the
equilibrium po]fitjon is & .
¥

(a) 4 (b) 8 (c) i3 (d) 3

A block B is pushed momentarily along a
horizontal surface with an initial velocity v. If p
is the coefficient of sliding friction between B
and the surface, block B will come to rest after a

time
<
NE\—>v
v gH g ¥
(a) a (b) i (@ o5 (d g

A transformer is used to light a 100 W and
110 V lamp from a 220 V mains. If the main
current is 0.5 A, the efficiency of the
transformer is approximately

(a) 30% (b) 50%

(c) 90% (d) 10%

A steady current of 1.5 A flows through a
copper voltameter for 10 min. If the
electrochemical equivalent of copper is
30 x107° g C}, the mass of copper deposited
on the electrode will be

(a) 0.40¢ (b) 0.50¢g

(c) 0.67 g (d) 0.27 g

23.

24.

25,

26.

Three resistances P, Q, R each of 2Q and an
unknown resistance S form the four arms of a
Wheatstone’s bridge circuit. When a resistance
of 6 is connected in parallel to S the bridge

gets balanced. What is the value of S ?

(a) 2Q (b) 30

(c) 602 (d 10

A mass of 2.0 kg is put on a flat pan attached to

a vertical spring fixed on the ground as shown

in the figure, The mass of the spring

and the pan is negligible. When

pressed slightly and released the

mass executes a simple harmonic

motion. The spring constant is

200 N/m. What should be the

minimum amplitude of the motion,

so that the mass gets detached from

the pan ? (Take g =10 m/s?)

(a) 8.0 cm

(b) 10.0 cm

(c) Any value less than 12.0 cm

(d) 4.0 cm

Two satellites of earth, §; and S,, are moving

in the same orbit. The mass of §, is four times

the mass of S,. Which one of the following

statements is true ?

(a) The time period of S, is four times that of
S5.

(b) T%]e potential energies of earth and
satellite in the two cases are equal.

(c) S and S, are moving with the same speed.

(d) The kinetic energies of the two satellites
are equal.

Charges +q and -q are placed at points A and B

respectively which are a distance 2 L apart, Cis

the midpoint between A and B. The work done

in moving a charge +Q along the semicircle

CRD is

m

z -------------------- - ————
qQ qQ

O dney L (b 2neg L
qQ qQ

© Bneo L @ = oL

- _-h:-------------------------------------‘
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A beam of electrons passes undeflected

through mutually perpendicular electric and
magnetic fields. If the electric field is switched

off, and the same magnetic field is maintained,
the electrons move

(a) in an elliptical orbit

(b) in a circular orbit

(c) along a parabolic path

(d) along a straight line

Monochromatic light of frequency
6.0 x10'* Hz is produced by a laser. The

power emitted is 2x10™ W. The number of
photons emitted, on the average, by the source
per second is
(a) 5x10"

(¢) 5x10"

The diagram shows the energy levels for an
electron in a certain atom. Which transition

shown represents the emission of a photon
with the most energy ?

(b) 5x10'°
(d) 5x10*

=4
i w3
l n=2
1 o T e
(@m (bIv (c) 1 (d) I

In the circuit, the galvanometer G shows zero
deflection. If the batteries A and B have
negligible internal resistance, the value of the
resistor R will be

5000
WA

@?" _‘sz

§ A
R

12\;‘(5 3

(a) 20002 (b) 100Q2

(c) 5000 (d) 100002

When an unpolarized light of intensity I, is
incident on a polarizing sheet, the intensity of
the light which does not get transmitted is

1

@ 31 ® }110 (© zero (@) I,

32,

33.

34.

35.

36.

37.

38.

An observer moves towards a stationary source
of sound, with a wvelocity one-fifth of the
velocity of sound. What is the percentage
increase in the apparent frequency ?

(a) Zero (b) 0.5% (c) 5% (d) 20%

A particle of mass 100 g is thrown vertically
upwards with a speed of 5 m/s. The work done
by the force of gravity during the time the
particle goes up is

(a)-05 J (b) —=1.25J

{e) 1.25 (d)05J

A mass of M kg is suspended by a weightless
string. The horizontal force that is required to
displace it until the string makes an angle of
45° with the initial vertical direction is

(a) Mg(W2 + 1) (b) Mg+2

Mg
i d) M, -1
(c)ﬁ (d) Mg (2 -1)

An electric charge 107 uC is placed at the

origin (0, 0) of X-Y coordinate system. Two
points A and B are situated at (2, V2) and

(2, 0) respectively. The potential difference
between the points A and B will be

(a) 9V (b) zero

() 2V (d) 45V

A circular disc of radius R is removed from a
bigger circular disc of radius 2R, such that the
circumference of the discs coincide. The centre
of mass of the new disc is oR from the centre of
the bigger disc. The value of o is

(a) 1/3 (b) 1/2

(c) 1/6 (d) 1/4

A common-emitter amplifier has a voltage gain
of 50, an input impedance of 100 and an
output impedance of 200 Q. The power gain of
the amplifier is

(a) 500 (b) 1000

(c) 1250 (d) 100

A vertical spring with force constant k is fixed
on a table. A ball of mass m at a height h above
the free upper end of the spring falls vertically
on the spring, so that the spring is compressed
by a distance d. The net work done in the
process is

(@) mgCh+d)+ %kgﬁ (b) mg(h + d}_lz kd?
(© mg(h - )~ 5 kd* (@) mg(h—d)+ 5 kd®
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39.

40.

41.

42,

43.

Dimensions of resistance in an electrical cireuit,
in terms of dimension of mass M, of length L, of
time T and of current I, would be

(a) ML*T1] (b) [ML*T?]

(&) IML2T'TY] (d) [ML*T1%)

The work of 146 kJ is performed in order to
compress one kilo mole of a gas adiabatically
and in this process the temperature of the gas
increases by 7°C. The gas is

(R =8.3J mol™ K™)

(a) diatomic

(b) triatomic

(¢) a mixture of monoatomic and diatomic

(d) monocatomic

Diwali rocket is ejecting 50 g of gases/sec at a
velocity of 400 m/s. The accelerating force on
the rocket will be

(a) 22 dyne (b) 20N

(c) 20 dyne (d) 100N

A frame made of metallic wire enclosing a
surface area A is covered with a soap film. If the
area of the frame of metallic wire is reduced by
50%, the energy of the soap film will be

changed by
(a) 100% (b) 75%
(c) 50% (d) 25%

A symmetric double convex lens is cut in two
equal parts by a plane perpendicular to the
principal axis. If the power of the original lens
is 4D, the power of a cut lens will be

(a) 2D (b) 3D

(c) 4D (d) 5D

Two non-ideal batteries are connected in

parallel. Consider the following statements.

(i) The equivalent emf is smaller than either
of the two emfs.

(ii) The equivalent internal resistance is
smaller than either of the two internal
resistances.

(a) Both (i) and (ii) are correct

(b) (i) is correct but (ii) is wrong

(c) (ii) is correct but (i) is wrong

(d) Both (i) and (ii) are wrong

45.

47,

49.

50.

The period of oscillation of a simple pendulum

is given by T = 2n El, where [ is about 100 em

and is known to have 1 mm accuracy. The
period is about 2s. The time of 100 oscillations
is measured by a stop watch of least count
0.1 s. The percentage error in g is

(a) 0.1% (b) 1% () 0.2% (d) 0.8%
The mass of the earth is 6.00 x 10%* kg and that
of the moon is 7.40 x10% kg. The constant of
gravitation G = 6.67 x107! N- m? / kg?. The
potential energy of the system fis
~7.79 x10% J. The mean distance between
the earth and moon is

(a) 3.80x10% m (b) 3.37 x10°m

(c) 7.60 x10* m (d) 1.90x10° m

If a rubber ball is taken at the depth of 200m in
a pool, its volume decreases by 0.1%. If the
density of water is 1x10°kg/m® and

g =10 nvs?, then the volume of elasticity in
N/m? will be

(a) 10 (b) 2x10°

() 10° (d) 2x10°

At 100K and 0.1 atmospheric pressure, the
volume of helium gas is 10 L. If volume and
pressure are doubled its temperature will
change to

(a) 400K (b) 127K

(c) 200K (d) 25K

An organ pipe P, closed at one end vibrating in
its first overtone and another pipe P, open at
both ends vibrating in its third overtone are in
resonance with a given tuning fork. The ratio of
lengths of P, and P, is

ta) 1.:2 (b) 1:3

(c) 3:8 (d 3:4

Fraunhofer spectrum is a

(a) line absorption spectrum

(b) band absorption spectrum

(c) line emission spectrum

(d) band emission spectrum
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Chemistry

How many unit cells are present in a cube
shaped ideal crystal of NaCl of mass 1.00 g ?
[Atomic masses : Na = 23, Cl = 35.5]

(a) 2.57 x10* (b) 5.14 x10*

(c) 1.28 x10* (d) 1.71 x10*!

In acidic medium dichromate ion oxidises
ferrous ion to ferric ion. If gram molecular
weight of potassium dichromate is 294 g, its
gram equivalent weight is

(a) 294 ¢ (b) 127 g

(©) 49 ¢ (d) 245 ¢

When CH,=CH—COOH is reduced with
LiAlH,, the compound obtained will be

(a) CHy—CH,—COOH

(b) CH,—CH—CH,0H

(c) CH;—CH,—CH,0H

(d) CH;—CH,—CHO

Which one of the following compounds has the
smallest bond angle in its molecule ?

(a) SO, (b) OH,

() SH, (d) NH,

For the redox reaction

Zn(s) + Cu (0.1 M) —> Zn** (A1 M) + Cu(s)

taking place in a cell, ESy is 1.10 V. E; for
the cell will be (2‘303 % - 0.0591)

(@) 2.14V (b) 1.80V

(c) 1.07V (d) 0.82V

The rate law for a reaction between the
substances A and B is given by rate = k[ A]"[B]1".
On doubling the concentration of A and halving
the concentration of B, the ratio of the new rate
to the earlier rate of the reaction will be as

(a) —2,:,”1 (b) (m+n)

© (n-m) (2

If at 298 K the bond energies of C—H, C—C,
C=C and H—H bonds are respectively 414,
347, 615 and 435 kJ mol’, the value of
enthalpy change for the reaction
H,C=CH,(g) + Hy(g) —> HiC—CHy(g)
at 298 K will be
(a) +250kJ
(c) +125kJ

(b) —250 kJ
(d) -125 kJ

10.

13!

12.

13.

Which one of the following characteristics is
not correct for physical adsorption ?
(a) Adsorption on solids is reversible
(b) Adsorption increases with increase in
temperature
(c) Adsorption is spontaneous
(d) Both enthalpy and entropy of adsorption
are negative
The correct order of increasing basic nature for
the bases NH,, CH,NH, and (CH, ), NH is
(a) CH,NH, < NH, < (CH,),NH
(b) (CH,;),NH < NH, < CH;NH,
(¢) NH, < CH;NH, < (CH,),NH
(d) CH3;NH, < (CH3),NH < NH4
Nylon threads are made up of
(a) polyvinyl polymer
(b) polyester polymer
(c) polyamide polymer
(d) polyethylene polymer
Due to presence of an unpaired electron, free
radicals are
(a) cations
(b) anions
(c) chemically inactive
(d) chemically reactive
The highest electrical conductivity among the
following aqueous solutions, is of
(a) 0.1 M difluoroacetic acid
(b) 0.1 M fluoroacetic acid
(¢) 0.1 M chloroacetic acid
(d) 0.1 M acetic acid
Aluminium oxide may be electrolysed at
1000°C to furnish aluminium metal (atomic
mass = 27 u; 1 F = 96,500 C). The cathode
reaction is
AP* 4+ 3 —— Al°
To prepare 5.12 kg of aluminium metal by
this method would require
(a) 5.49 x10" C of electricity
(b) 5.49 %10 C of electricity
(©) 1.83x10 C of electricity
(d) 5.49 x107 C of electricity
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14,

15.

16.

17.

19.

20.
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The molecular shapes of SF,, SiF, and ICl; are

(a) different with 1, 0 and 2 lone pairs of
electrons on the central atoms, respectively
(b) different with O, 1 and 2 lone pairs of
electrons on the central atoms, respectively
(¢) the same with 1, 1 and 1 lone pair of
electrons on the central atoms, respectively
(d) the same with 2, 0 and 1 lone pairs of
electrons on the central atoms, respectively

Calomel (Hg,Cl,) on reaction with ammonium
hydroxide gives

(a) HgO

(b) Hg,O

(¢) NH,—Hg—Hg—Cl

(d) HgNH.CI

Alkyl halides react with dialkyl copper reagents
to give

(a) alkenyl halides

(b) alkanes

(c) alkyl copper halides

(d) alkenes

Acid catalysed hydration of alkenes except
ethene leads to the formation of

(a) mixture of secondary and tertiary alcohols

(b) mixture of primary and secondary alcohols
(c) secondary or tertiary aleohol

(d) primary alcohol

An aqueous solution of 6.3 g of oxalic acid
dihydrate is made upto 250 mL. The volume of
0.1 N NaOH required to completely neutralise
10 mL of this solution is

(a) 40 mL (b) 20 mL

(¢) 10 mL (d) 4 mL

The wavelength of the radiation emitted, when
in a hydrogen atom electron falls from infinity
to stationary state one, would be (Rydberg
constant =1.097 x10’ m™)

(a) 91 nm

(b) 192 nm

(c) 406 nm

(d) 9.1x10°% nm

Which one of the following aqueous solutions
will exhibit highest boiling point ?

(a) 0.01 M Na,SO,

(b) 0.01 M KNO,

(¢) 0.015 M urea

(d) 0.015 M glucose

21.

22.

23.

24,

25,

26.

27,

28.

Which among the following factors is the most
important in making fluorine the strongest
oxidising agent ?

(a) Electron affinity

(b) lonisation enthalpy

(c) Hydration enthalpy

(d) Bond dissociation energy

What is the equilibrium expression for the
reaction,

P,(s) + 50,(8) === P,0,,(s)?

_ [P0yl _ [P0y
e [P,1[0,]° ®) Ko =510,
(@ K, =[0,F (d) K, .

2 ) 0,1

The enthalpies of combustion of carbon and
carbon monoxide are —393.5 and - 283 kJ
mol ™’ respectively. The enthalpy of formation
of carbon monoxide per mol is
(a) 110.5kJ (b) 676.5 kJ
(c) -676.5 kJ (d) -110.5 kJ
Which one of the following ores is best
concentrated by froth-floatation method ?
(a) Magnetite (b) Cassiterite
(c) Galena (d) Malachite
Excess of KI reacts with CuSO, solution and
then Na,S8,0 ,; solution is added to it. Which of
the statements is incorrect for this reaction ?
(a) Cuy,l, is formed

(b) Cul, is formed

(c) Na,S,0;, is oxidised

(d) Evolved I, is reduced
Which one of the following does not have sp”
hybridised carbon ?

(a) Acetone (b) Acetic acid

(¢) Acetonitrile (d) Acetamide
Which of the following will have a meso-isomer
also ?

(a) 2-chlorobutane

(b) 2,3-dichlorobutane

(c) 2,3-dichloropentane

{d) 2-hydroxypropanoic acid

Consider the acidity of the carboxylic acids

(i) PhCOOH

(ii) 0-NO,C¢H,COOH

(iii) p-NO,CH,COOH

(iv) m-NO,C ;H,COOH
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29,

30.

a1.

32.

.
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33.

34.

Which of the following orders is correct ?

(a) (i) = (i) > (iii) > (V)

(b) (i) = (v) > (i) > (1)

(¢) (i) > (iv) > (@) > (iil)

(d) (i) > (i) > (iv) > (i)

The compound formed on heating
chlorobenzene with chloral in the presence of
concentrated sulphuric acid is

(a) gammexane (b) DDT

(c) freon (d) hexachloroethane

The smog is essentially caused by the
presence of

(a) O, and O,

(b) O, and N,

(c) oxides of sulphur and nitrogen

(d) O5 and N,

The radioisotope, tritium (; H) has a half-life of
12.3 yr. If the initial amount of tritium is
32 mg, how many milligrams of it would
remain after 49.2 yr ?
(a) 4mg

() 1mg

In this reaction
CH,CHO + HCN — CH,CH(OH)CN

H-OH, ¢H,CH(OH)COOH

an asymmetric centre is generated. The acid

obtained would be

(a) 50% D + 50% L-isomer

(b) 20% D +80% L-isomer

(c) D-isomer

(d) L-isomer

The method of zone refining of metals is based

on the principle of

(a) greater noble character of the solid metal
than that of the impurity

(b) greater solubility of the impurity in the
molten state than in the solid

(c) greater mobility of the pure metal than
that of impurity

(d) higher melting point of the impurity than
that of the pure metal

The temperature dependence of rate constant

(k) of a chemical reaction is written in terms of

Arrhenius equation, k = Ae B"/RT - Activation

energy (E*) of the reaction can be calculated by

ploting

(b) 8 mg
(d) 2mg

35,

36.

37.

38.

39,

40.

41.

1 1
(a) log k vs 7 (b) log k vs TogT
1
(C) k‘r’ST (d) k\-‘STog—T

In a set of the given reactions, acetic acid
yielded a product C.
CH,COOH + PCly; —> A

CeHg C,HsMgBr
anhy AlCl; ether
Product € would be
(a) CH,CH(OH)Cg¢Hs

CoHs

(b) CH,—C(OH)C¢Hs
(c) CH,CH(OH)C,H;g
(d) CHCOCgH;
Which one of the following compounds, is not a
protonic acid ?
(a) SO(OH), (b) 50,(0H)y
(c) B(OH), (d) PO(OH),
NaCl, NaBr and Nal mixture on heating with
conc. H,50, gives gases, respectively
(a) HCI, HBr, HI (b) HCI, Br,, I,
{c)., Gl B, 1s (d) Cl,, HBr, HI
The reaction between aniline and nitrous acid
at low temperature yields
(a) N-nitrosamine (b) diazonium salt
(c) nitrile (d) amine-nitrite salt
The maximum number of molecules is present in
(a) 15L of H, gas at STP
(b) 5L of N, gas at STP
(c) 0.5 g of H, gas
(d) 10 gof0, gas
Ionic radii are
(a) inversely proportional to effective nuclear
charge
(b) inversely proportional to
effective nuclear charge
(¢) directly proportional to effective nuclear
charge
(d) direetly proportional to square of effective
nuclear charge

The radioactive isotope 59 Co which is used in

the treatment of cancer can be made by (n, p)
reaction. For this reaction the target nucleus is

square of

(a) 3aNi (b) 37Co
(© $Ni (d) $5cCo

Gh b Gb Gb Gb Gb Gh Gb Gb GD G G Gb Gb Gb Gh Gb G Gb Gb Gb Gb GF G Gb Gb GD Gb G G e o

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



- G Gh G Gb Gb GE G Gb Gb Gb Gh GP G Gb Gb Gb Gb GP GF G Gb Gb Gb Gh GP G Gb Gb Gb Gb GF G Gb Gb GD GP G G e o

(b) 2tan! L?) +logx+c=0

(© log (y +/x*+ y®)+logy + c=0

(d) sin™ G{‘] +logy+c=0

at a point are in equilibrium. If the angle
between the first two is 60°, then value of P is
(a) 3047
(c) 206

(b) 303
(d) 25V2

'

|

|

|
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|

| 42, The vapour pressure of two liquids P and Q are 46. What is the correct JUPAC name of

i 80 and 60 Torr, respectively. The total vapour CHO

0 pressure of solution obtained by mixing NO

0 3 moles of P and 2 moles of Q would be F ?
(a) 140 Torr

| (b) 20 Torr

| (c) 68 Torr OCH,

| (d) 72 Torr (a) 4-methoxy-2-nitrobenzaldehyde

| 43. The energy of second Bohr orbit of the ()] 4—fomyl-3-njt::o anisole

| hydrogen atom is —328 kJ mol !; hence the (c) 4-methoxy-6-nitrobenzaldehyde

| energy of fourth Bohr orbit would be (d) 2-formyl-5-methoxy nitrobenzene

i (a) - 41 kJmol™’ 47. Which of the following is anhydride of

i (b) 1312 kJ mol™ perchloric acid ?

0 (c) —164 kJ mol* (a) CL,0; (b) CLO;

" (d) -82 kJ mol™ (@) Cl,0,4 (d) HCIO

0 44, In van der Waals’ equation of state of the gas 48. The concentration of H,0, solution of
law, the constant ‘b’ is a measure of ‘10 volume’ is

| (a) intermolecular repulsions (a) 30% (b) 3%

| (b) intermolecular attractions (c) 1% (d) 10%

! (c) volume occupied by the molecules 49. The dipole moment of HBr is 1.6 x10% C-m

| (d) intermolecular collisions per unit volume and inter-atomic spacing is 1 A, The % ionic

| 45. Which of the following is responsible for character of HBr is

| d;:;t)ietion of t}[l')e ozone layer in the upper strata (a) 7 (b) 10

| of the atmosphere ? (c) 15 (d) 27

[ E;; Eggﬁii’gm 50. CaC,+N, —> A, productA is

| 0 Fullees (a) CaCN, (b) CaCN, and C

| (@) Freos (c) CaCN, + N, (d) None of these

|

: Mathematics

| 1. Hais perpendicular 1o Band al 'a"] =2, B|=3 3. The vector i + xj+ 3k is rotated through an

| X 3 angle O and doubled in magnitude, then it
— . 2n 7 A o

| | e| =4 and the angle between b and ¢ is 3 becomes 4i + (4x — 2)j + 2Kk, The value of x is

- .2

: then[a b e]is equal to (a) i— 3 2}

0 (2) 4V3 (b) 6v3 1

" (c) 1243 (d) 18V3 (b) {5, 2}

0 2. Tlgzxgenerzzﬂ solutn:m2 ocl; Gle © {2’ 0}

' ¥ +{x* —xy + y“)dy =0is 3

| (a) tan_l(i) +logy+c=0 (d (2,7}

| Y 4. Three forces of magnitude 30, 60 and P acting

|

|

|

|

|

|

|

|

|

|

|

|

|

|
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10,

2

dy

5. The solution of the equation == = ¢ " is
dx

Lon, &
(a)y-4e * 2+d

(b) y:%e‘z’f+cx+d
(© y=%e'b‘+cx2+d
@ y=ge™+oed
j dx

e 1 lisequial to
x% + 4x +13 i

(a) log (x2+4x+13)+¢
1 o, Al e o 2
(b) 3 tan [T) +C

() log(2x+4)+¢
2x + 4

(d) i +c

The value ofJ: xz—x(;%l—) dx is

@ log2+ L ) log-g
(© 210g2—% (@ log%—%

w4 5
i _[B (cos x — sin x) dx

5n/4 . ,
+j' (sin x — cos x) dx
w4
nl4 i i
+ j'z (cos x — sin x) dx is equal to
8

(@) v2-2 (b) 2v2-2
(©) W2-2 (d) 4V2-2

. The length of the chord of the parabola x* = 4y

passing through the vertex and having slope
cot a is
(a) 4 cos o cosec’a

(¢) 4sin o sec’a

(b) 4 tan o seca

(d) None of these

The equation of tangents to the ellipse
2

2
% 0 yT =1, which are perpendicular to the

line 3x + 4y =7, are
(a) 4x -3y =+ 20
(b) 4x—3y=j:«fr1_2
(©) 4x -3y =242
(d) 4x-3y=%1

11.

12.

13.

14.

15.

16.

i 7,8

18.

From the point P(16, 7)tangents PQ and PR are
drawn to the circle
x2 + y? - 2x — 4y —20=0. If ¢ be the centre
of the circle, then area of quadrilateral PQCR is

(a) 450 sq unit (b) 15 sq unit

() 50 sq unit (d) 75 sq unit

The distance between the lines 3x + 4y =9
and 6x + 8y =151is

3 3
(a) 3 (b) 10
() 6 (d) None of these

In a AABC, right angled at C, the value of
cot A+ cot Bis

2 2
@ ®a+h @E @

The records of a hospital show that 10% of the
cases of a certain disease are fatal. If 6 patients
are suffering from the disease, then the
probability that only three will die, is

(a) 8748 x107° (b) 1458 x107°

(c) 1458 x10°¢ (d) 41 x107®
Out of 40 consecutive natural numbers, two are

chosen at random. Probability that the sum of
the number is odd, is

b2
ac

14 20
(@) 9 (b) 39
© 3 (d) None of these
If z is a complex number such that g
z+1
purely imaginary, then| z| is equal to
(a) 0 (b) 1
(c) J2 (d) None of these

If a,f are the roots of the equation
Ix? + mx +n=0, then the equation whose

roots are o B and af?’, is

(@) Ix? —=nl(m?® -2nD x + nt=0
®) Fx?+nl(m?-2naDx +n*=0
(©) *x* + nl(m?-2nDx-n*=0
(d) Px? —nl(m?>+2nD)x+n*=0

The value of 24 . 4178, gl/16 16/32 |
3 5

@ 3 ® 3

(c) 2 (@ 1
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19,
20.

21.

22,

23.

.
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24.

25.

26.

Out of 6 boys and 4 girls, a group of 7 is to be
formed. In how many ways can this be done, if
the group is to have a majority of boys ?

(a) 120 (b) 80 (c) 90 (d) 100

2
The domain of the function sin™" | log, %} is

(a) [-1, 2] -{0} () [-2,2]-(-1,1)

(c) [-2, 2 {0} (d) [1,2]
Bhacd o) = x-1, e is &
unction x)= -3 x22

continuous function

(a) for x = 2only

(b) for all real values of x such that x = 2

(c) for all real values of x

(d) for all integral values of x only

Differential coefficient of y/sec vx is

(a) —
4x

®) fﬁ(sec X2 sin x

(c) 120’; sec Jx sin Vx
(d) %xﬂ’; (sec Vx)¥?.sin Jx

sec+/x sin Jx

The function x° — 5x* + 5x° —1is
(a) neither maximum nor minimum at x =0
(b) maximum at x =0
(¢) maximum at x =1 and minimum at x =3
(d) minimum atx =0
If the planes x+2y+kz=0 and
2x + y - 23 =0, are at right angles, then the
value of k is
(a) il (b) ‘21
(© E (d) X E
The ratio in which the line joining (2, 4, 5),
(3, 5, - 4) is divided by the yz-plane is
(a) 2:3 h) 32
(c) -2:3 (d) 4:-3
The radical centre of the circles
x% +y% —16x + 60 =0,
¥2+y*-12x+27=0
and x*+y*-12y +8=0is

@ (13, %3) () [37? —13)

(c) l\%, 13] (d) None of these

27.

28.

29.

30.

31.

32.

33.

34.

If the lines 3x +4y+1=0, 5x + Ay +3=0
and 2x + y —1=0 are concurrent, then A is
equal to

(a) -8 (b) 8

(c) 4 (d) -4

A ball falls from rest from top of a tower. If the
ball reaches the foot of the tower in 3 s, then
height of tower is (take g =10 m/s%)

(a) 45 m (b) 50m
(c) 40 m (d) None of these
The value of
2
1-log2+ (log2!2) - (103!2)3 +...18
(a) log 3 (b) log 2
(9] lz (d) None of these
The maximum value of f(x) =——'5~——2 on
4+ x+x
[-1,1]is
1 3
(a) I§ (b) - 2
1
() 3 () g
e £
—_— 1
j 1@ - I)dxm equal to
& +1 g+ 2
1 1
(a) og[ex+21+c (b) og[ex+1]+c

e"+1} &+ 2
- {e)‘+2)‘+c & (e"+1}+c

If the radius of a circle be increasing at a
uniform rate of 2 cm/s. The area of increasing
of area of circle, at the instant when the radius

is 20 cm, is
(a) 70 n cm?/s (b) 70 em?/s
(¢) 80 mem?/s (d) 80cm?/s

The focus of the parabola y? — x — 2y + 2=0is
@ & o] ® 0,2

5 3.5
© (3] @ (3.3)
The equation of normal at the point (0, 3) of
the ellipse 9x* + 5y = 45is

(b) y-axis
(d) y-3=0

(a) x-axis
(¢) y+3=0
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35.

36.

37.

38.

.
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39.

40.

41.

The equation of the tangent parallel to

y—x+5=0drawnt0%—%=1is

(a) x-y+1=0

(b) x-y+2=0

() x+y-1=0

(d) x+y+2=0

Let the functions f, g, h are defined from the
set of real numbers R to R such that

f)=x*-1, glo)= v'[(.;cz +1)and

ho) =10 X <0 hien ho(fog) (x)is defined
[ K 2

by

(@) x ) x*

() 0 (d) None of these

The argument of the complex number

13-5i ,
— 18

4-91
T n
(a) 3 (b) 7
T b
(c) g (d) E

If sin o and cos o are the roots of the equation
px? 4 gx + r=0, then

(@) p*+¢* -2pr=0

(b) p2 —a:;[2 + 2pr=0

(© p*-q* -2pr=0

(d) p*+ ¢ +2qr=0

12
In the expansion of (2x2 —-3 , the term

independent of x is
(a) 8th (b) 7th () 9th  (d) 10th
The general value of 8 in the equation

1
cosf=—,tan B=-11is
J2
(a) Zmri%,nef
) 2nn+zf,nei
(c) nn+[—1)"%,nef

(@) nm+ (1) %, nel

Ina A ABC, if , = 21, = 313, then
a_4 a_>s

(a)E——E- ® S

() a+b-2=0 (d) 2a=b+¢c

42,

43.

45.

46.

47.

48.

49,

50.

2
The value of lim [______x st 4) is

x»m| x% 4+ ax +5
b 4
@ - (b) 0 (@ 1 d <
sin mx 2
Let f(x)={ 5x * ~°, if fG) is
k, x=0
continuous at x = 0, then k is equal to
n 3
(@) % (b) =
(1 (d o

Let a, band ¢ be vectors with magnitudes 3, 4
and 5 respectively and atb+e= 3, then the
valuesofa-b+b-c+c-ais

(a) 47 (b) 25

(c) 50 (d) -25

From a point a metre above a lake the angle of
elevation of a cloud o and the angle of
depression of its reflection is p. The height of

the clm_ld is :
(a) a sin (0.+B)m (b) asin (c + B)

sin B - a) Tsin (o —p)
(c) Esfnmt-—fz—;-’")} m (d) None of these

If A=diag(2, -1,3) B=diag(-1,3 2) then
A2B is equal to

(a) diag (-4, 3,18) (b) diag (5, 4, 11)

(b) diag (3,1, 8) (d) None of these

The negation of the proposition (p A~ @)= ris
(a) ~pvgq=-~r (b) ~r=—~pvq

(€ r=par~q (d) None of these
Negation of “2+ 3=5and 8 <10 is

(a) 2+ 3#5and <10

(b) 2+ 3=5and 8§ <10

(c) 2+ 3#50r8410

(d) None of the above

On the parabola y = x?, the point least distance
from the straight line y = 2x — 4 is

(a) (1, 1) (b (1,0)

()¢ —1) (d) (0,0)

The number of terms which are free from
radical sign in the expansion of
(y‘l/S % x],"EO}SS is
(@ 7
(c) 5

(b) 6
(d) None of these
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Answers
m PHYSICS
1. (a) 2. (a) 3. (v 4 (a) 5. (b) 6. (a) 7. () 8. (a2
9. (d 10. (&) 1. (» 12. (@ 18 (B 14 () 15 (B 16 (b)
17, (d) 18 (@ 18. (¢ 20. (@ 2L (o) 22 (d) 23. (b) 24. (D)
25, (¢) 26. (d) 27. (o) 28 (@ 29. (@ 30, (B 3. (a) 32 (d
33, () 34 (d) 35 () 36 (@ 37 () 38 (b 39. (@) 40 (a
41, () 42. () 43, (a) 44 () 45 () 46 (a) 47. () 48 ()
49. (c) 50. (a)
we CHEMISTRY
1. (a) 2. () 3. (b 4. (c) 5. (o) 6. (d) 7. (@ 8. (b
9. (¢ 10. (¢ 34, nifd) 12. .2(8) 13. (d) 14. (@) 15; (d) 16. (b)
17. () 18 (@ 19. (@ 20, (a 21 () 22 (d) 23 (& 24 (9
25, (b) 26. () 27. (b) 28 (d 29. (p) 30. () 3L () 32 ()
33. () 34 (@ 35 (b) 36 () 37 () 38 () 39 (3 40. ()
41. (c) 42, (d) 43, (d) 44 () 45 (d) 46 (a) 47. (2 48 ()
49. (b 50, (b)
wm MATHEMATICS
1. (© 2. (a) 8 bagiy 4, (a) 5. (b) 6. (b 7. (b) 8. (d)
9. (@ 10. (@ 1. (@ 12 (b 138 (3 14 (o) 15 () 16 ()
17. () 18. (o) 19. (d) 20. (b) 2. (g} 22. (b) 23.. (c) 24, (a)
25, (c) 26. (d) 27. (b) 28 (@ 29. (© 30. () 31 (8 32 ()
33 () 34 () 35 (@ 36 () 37 (b 38 () 39 () 40. ()
41, (b) 42. (c) 43. (a) 44 (d) 45. (a) 46. (a) 47. (@& 48 (9
(@ 50. (b)
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Hints & Solutions

Physics

. From given information a=— kx, where a is

acceleration, x is displacement and k is a

proportionality constant.

v dv
ok

= vdv=—kxdx
Let for any displacement from Qto x, the velocity
changes from v, to v.

= J:ovdv=—fgkxdx
2 visy: Ckx?
2 2
[vz—vg] mk x?2
= RETESA
— AK = x?  [AK is loss in KE]

Man will catch the ball if the horizontal
component of velocity becomes equal to the
constant speed of man ie,

5
Vg cos 0 :?{’
= (:05@:12
= cos 0 = cos 60°
9 =60°

Retarding force acting on a ball falling into a
viscous fluid

F = 6mRy
where R = radius of ball,
v = velocity of ball,
and n = coefficient of viscosity.

& FaxRandF xv

Or in words, retarding force is directly
proportional to both R and v.

Nickel exhibits ferromagnetism because of a
quantum physical effect called exchange
coupling in which the electron spins of one atom
interact with those of neighbouring atoms. The
result is alignment of the magnetic dipole
moments of the atoms, inspite of the
randomizing tendency of atomic collisions. This
persistent alignment is what gives ferromagnetic
materials their permanent magnetism.

I the temperature of a ferromagnetic material
is raised above a certain critical value, called
the Curie temperature, the exchange coupling
ceases to be effective. Most such materials then
become simply paramagnetic; that is, the
dipoles still tend to align with an external field
but much more weakly, and thermal agitation
can now more easily disrupt the alignment.
B-decay can involve the emission of either
electrons or positrons. The electrons or
positrons emitted in a p-decay do not exist
inside the nucleus. They are only created at the
time of emission, just as photons are created
when an atom makes a transition from higher
to a lower energy state.

In negative p-decay a neutron in the nucleus is
transformed into a proton, an electron and an
antineutrino. Hence, in radioactive decay
process, the negatively charged emitted
p-particles are the electrons produced as a
result of the decay of neutrons present inside
the nucleus.

Key Idea In resonance condition, maximum
current flows in the circuit.

Current in LCR series cireuit,
v

JRZ+ (X, - X P

where V is rms value of current, R is resistance,
X, is inductive reactance and X is capacitive
reactance.

For current to be maximum, denominator
should be minimum which can be done, if

1=

X, =X¢
This happens in resonance state of the circuit e,
-
oL = E
1 !
or = sx2ld)
©’C
Given, ©=10005",C =10uF=10x10"F
Hence, L= ——21—76
(1000)° %10 x10
=0.1 H=100 mH
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7. Key Idea Electric dipole moment is a vector
quantity directed from negative charge to the
similar positive charge.

Choose the three coordinate axes as x, y and z

The intensity of this power at earth’s surface
(under the assumption R > > 1) is
ol o gxan -
4nR*  4aR’

and plot the charges with the given P27
coordinates as shown. L, ;2
0 is the origin at which —2q charge is placed.

: or’(e + 273)°
The system is equivalent to two dipoles along e

x and y-directions respectively. The dipole
moments of two dipoles are shown in figure.

10.

Let the temperature of common interface be T °C.
Rate of heat flow

same in whole system ie,

y
oo Q = KAAT
t l
2K A(T -T,

(0,2,0) H, = [‘tl] 2AEp0 -1
T QY-=mrnsEng +P(a, a,0) 1

| _(Q) _KAT=-T)
a pj | s Hz_(t]z_ x
_l_ i In steady state, the rate of heat flow should be
0, q

(0,0 070 > (a,0,0)
fe— g —=| H, = H,
2KA(T -T,) KA(T,-T)
=i — _ =
z 4x x
The resultant dipole moment will be directed - T-Ty o _p
along OP where P = (a, a, 0). The magnitude 2 &
of resultant dipole moment is = T-T,=2T, - 2T
p' =+p* + P =(qaf + (g0 = T= —-—2T23+ L (D)
=+v2qa Hence, heat flow from composite slab is
8. The Boolean expression which satisfies the H = KA(T,-T)
output of this logic gate is C = A - B, which is X
for AND gate. KA 2T, +T;\ KA L)
? s St Tz““— =—(T2—T1)
9, From Stefan’s law, the rate at which energy is x 3 3x
radiated by sun at its surface is [from Eq. ()]
P=cx4nrT? AT, ~T)K
’ Accordingly, H {—Zx—l—] f ....(iii)
T F A
8 R @ By comparing Egs. (ii) and (iii), we get
Earth oy Fn 1
3
11. For possible interference maxima on the screen,
the condition is
Sun d sin 8 = n\ B &
) ! Given d = slit-width = 2\
[Sun is a perfectly black body as it emits % %, sin 0 = ik
radiations of all wavelengths and so for it e Sgr Ban

e=1]
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13,

14.

The maximum value of sin 8 is 1, hence,
n=2%le=2

Thus, Eq. (i) must be satisfied by 5 integer

values fe, -2, — 1, 0, 1, 2. Hence, the maximum

number of possible interference maxima is 5.

Let the spherical conductors B and C have same
charge as q. The electric force between them is
14

4ney 12

where r, being the distance between them.
When third uncharged conductor A is brought
in contact with B, then charge on each
conductor

F =

i 0+
Guagy =R 043
When this conductor A is mow brought in
contact with C, then charge on each conductor
m=%=ﬁ%ﬁ
_@/2)+q
2

3q

-
Hence, electric force acting between B and C is
re B9
F 5 4TC£0 rz
1 (¢/2)(3q9/4)
41150 rz

B . e P 5
8 4ﬂ80 r2 =28

In gamma ray emission the energy is released
from nucleus, so that nucleus get stablished.

Key Idea Slope of the path of the particle gives
the measure of angle required.
Draw the situation as

shown. OA represents
the path of the particle

starting from origin
0(0, 0). Draw a
perpendicular from

point A to x-axis. Let
path of the particle
makes an angle 6 with the x-axis, then

15:

16.

tan 0 = slope of line OA

_AB
~ OB T =3
or 6= 60°
Key Idea The potential difference across

ammeter and shunt is same.

Let i, is the current flowing through ammeter
andl is the total current. So, a currenti —i, will
flow through shunt resistance.

la Ammeter

'y (i-id)
:

High reading ammeter

Potential difference across ammeter and shunt
resistance is same.

ie, i, xR=(~i,)x$
or T (D)
i-1i,
Given, i,=100A,i=750A,R =13Q
100 <13
Hence, S—m=29

The magnetic flux linked with the primary coil is
given by

o=y + 4t
So, voltage across primary
_dé_
V= b (¢{, + 4t)
=4V (as ¢, = constant)

Also, we have
N,=50and N, =1500
From relation,

L
V Ny
v
or V.= ;rNs
1500
‘4(50)
=120V

Note As in case of given transformer, voltage in
secondary is increased, hence it is a step-up
transformer.
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17.

18.

The moment of inertia of the uniform rod about
an axis through one end and perpendicular to its
length is

_mP

3 B

where m is mass of rod and [ is length.

Torque (t = Ior) acting on centre of gravity of rod
is given by

I

1:=mg—£

l
or Ia—mgi
T Gl

_3g

or U.——ZT

The given figure represents  p-type
semiconductor as described below

p-type

J— “ <55 ﬂ Ee

When one of the silicon atoms (valence = 4) has
been replaced by an atom of aluminium
(valence = 3), the aluminium atom can bond
covalently with only three silicon atoms, so
there is now a “missing” electron (a hole) in one
aluminium-silicon bond with a small
expanditure of energy, an electron can be torn
from a neighbouring silicon-silicon bond to fill
this hole, thereby creating a hole in that bond.
Similarly, an electron from some other bond can
be moved to fill the second hole. In this way, the

hole can migrate through the lattice.

The aluminium atom is called an acceptor atom
because it readily accepts an electron from a
neighbouring bond that is from the valence
band of silicon. As figure suggests, this electron
occupies a localized acceptor state that lies
within the energy gap, at an average energy

interval E, above the top of the valence band.

By adding acceptor atoms, it is possible to
increase very greatly the number of holes in the

valence band.

19. Let displacement equation of particle executing

SHM is

¥ =asin ot
As particle travels half of the amplitude from the
equilibrium position, so

a
Y=3
Therefore, % = a sin ot
: S
or smmt~§~5mg
or mt:%
Atk
or t-6m
SEaii =2
or t ; P [asm—.r)
T
T
or t-ﬁ

Hence, the particle travels half of the amplitude

from the equilibrium in 112 sec.
Block B will come to rest, if force applied to it
will vanish due to frictional force acting
between block B and surface, ie,

force applied = frictional force

ie, umg =ma
v
or umg =m (-f]
or t=>
Hg

The efficiency of transformer
_ Energy obtained from the secondary coil

Energy given to the primary coil
_ Output power

» "~ Input power
vﬁ Is
or n=
Volp
Given, V,I,=100W,V,=220V,I,=0.5A
Hence, n = ﬁ% =0.90=90%

Note The efficiency of an ideal transformer is 1
(or 1009%,). But in practice due to loss in energy,
the efficiency of transformer is always less than 1
(or less than 100%).

Key Idea Apply first law of electrolysis during
deposition of charge on an electrode through
electrolysis.

Gh b Gb Gb G G Gb Gb Gb GH G G Gb Gb Gb Gh G Gb G Gb Gb G GP GF G Gb Gb Gb Gh GF G Gb Gh Gb Gb G G G D D G o o

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



18

JCECE (Engg.) Solved Paper 2008

.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.

23.

If m is the mass of a substance deposited or
liberated at an electrode during electrolysis
when a charge q passes through electrolyte,
then according to Faradays first law of
electrolysis,
mocq

or m=2q
where z is a constant of proportionality and is
called electrochemical equivalent (ECE) of the
the substance.
If an electric current I flows through the
electrolyte, then

g=1It
m = zit
Here, i =1.5A, t =10 min =10 x 60 s,

z=30x10"°gC™"

Hence, mass of copper deposited on the

electrode
m=30x10"° x1.5x10 x60

=27 x10%=027¢
Key Idea The bridge formed with given
resistances is a balanced Wheatstone’s bridge.
The situation can be depicted as shown in
figure.

i
1F

As resistances S and 6 are in parallel their

effective resistance is
65

6+SQ

As the bridge is balanced, hence it is balanced

Wheatstone’s bridge.
For balancing condition,

PIEETAR.
)
6+5S
o _g=2(6+S)
2 6S
or 38§=6+S5
or §=3Q

24.

25.

26.

Let the minimum amplitude of SHM is a.
Restoring force on spring

F =ka
Restoring force is balanced by weight mg of
block. For mass to execute simple harmonic
motion of amplitude a.

ka=mg
mg
or e
Here, m=2kg, k=200 N/m, g =10 n/s®
_2x10 10
T 200 100
10
:ﬁﬁxl()()crrl:lﬂcm

Hence, minimum amplitude of the motion
should be 10 cm, so that the mass gets detached
from the pan.

Key Idea In same orbit, orbital speed of satellites
remains same.

When two satellites of earth are moving in same
orbit, then time period of both are equal. From
Kepler’s third law

T2 cit?

Time period is independent of mass, hence their
time periods will be equal.

The potential energy and kinetic energy are
mass dependent, hence the PE and KE of
satellites are not equal.

But, if they are orbiting in a same orbit, then
they have equal orbital speed.

Key Idea Work done is equal to change in
potential energy.

In Ist case, when charge +Q is situated at C.

= . -
A c B
a L : L]
b 2L >

Electric potential energy of system
gl @kagr 4 9Q 1 4Q
L 4yt 26 4ney L 4ney L

In IInd case, when charge +Q is moved from C

to D.
- e el
A B D
= ST > e

Electric potential energy of system in that case
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=
==

.1 Qg 1 9
T imE,  2E 4ney

2

1 (-9@)

e, L
.~ Work done = AU =U, - U,
(1 g, 14 1 q_Q_J
| 4ngg 2L  4mey 3L 4mgy L

O/fis spardy sulgh taggunngl g0
L 4neg 2L 4mgy L 4mey L

L < .[l-i} Q@ -3
4meg

" 4me, | 3L L 3L
_~2¢Q __ 4Q
12negL bregl.

27. If both electric and magnetic fields are present
and perpendicular to each other and the particle
is moving perpendicular to both of them with

F, = F,,. In this situation E # 0 and B = 0.

Fe
® ®
E q v
® ®
Fm

But if electric field becomes zero, then only
force due to magnetic field exists. Under this
force, the charge moves along a circle.
28. Key Idea Photons are the packets of energy.
Power emitted,
P=2x10"W

Energy of photon,

E=hv=6.6x10" x6x10"*J
where h being Planck’s constant.
Number of photons emitted per second

n=g ]
6.6 x120‘>;41?<6 T elad
29. E =Rhc{ > ——14
ne - nk
opdini Y
mRhc{g :16] =0.05 Rhc
E4-2) =Rhcl:-§5 _%}
=Rhc[1—36} = 0.2 Rhc

31.

32.

1 1
E(-z o T Rhﬂ[a}i = @J

w8l
—Rhc[4j—0.75Rhc

i 1
=—%Rhc:-0.9Rhc

Thus, transition III gives most energy. Transition
I represents the absorption of energy.

The galvanometer shows zero deflection ie,
current through XY is zero.

wea X ) 4
S 2V
12v| ; A

As a result potential drop across R is 2V, circuit
can be redrawn as
500 Q

12v_[ ﬁ

2V

ey }d
T 500 +R
Voltage across R, V1= IR
2
i 2=550+ RN
=» 1000+ 2R =12R = R =100Q
I=1I,cos® 6

Intensity of pola}'ized light

0

2
.. Intensity of untransmitted light
pzde e
SN
Given v, =E5 = V= 2?5_0 =64 m/s

When observer moves towards the stationary

source, then
= (YY) 5
v

: [320+ 64j
= n

320
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n'= [Eﬁi) n
320
n _ 384
T 320
Hence, percentage increase
n'-n 384 - 320
(2] (B

_(.64 6% = 209
= [--320 xlOO) =20 %

33. The height (h)traversed by particle while going
up is
2
U 25 C) v=0

h:-igz-——-m'a

Work done by gravity force =mg. h 5mis
cos 180°

100 g

25
=0l =g %508

[Angle between force and
displacement is 180°]

w W=-01 x—2-2§: -1.25J

34. Here, the constant

horizontal force required
to take the body from

r
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

: p
| position 1 to position 2 can
| be calculated by using L
| work-energy theorem. Let

| us assume that body is

| taken slowly so that its Ippg
0 speed doesn’t change, then g

i AK =0 Mg
| =Wp + Wy + Wiension

| [symbols have their usual meanings]
| W, =F xsin 45°,

| Wit =Mx(I—Icos45°),

! =4

: . F=Mg(2-1)

0 35. Potential at A due to charge at O
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

(3

W,

tension

Y} 063, B)
@A

107%uC B
e —
(2,0) X

o] (0,0)

_-1 /06
AT 4ng, OA
S S o 2
4ngy [(W2) + (V2)?
1108
4ne, 2
Potential at B due to charge at O
il 100
4ng, OB
251! 7 00)
4neg 2
So, Va-Ve=0
36. The distance of centre of mass of new disc from
the centre of mass of remaining disc is a R.

Mass of remaining disc = M —% :%
.M Mo
A TCLR-!——“"—‘R—-O
= =
Eota

- |

37. Key Idea AC power gain is ratio of change i
output power to the change in input power.
AC power gain
_ Change in output power
~ Change in input power
AV, x AL,

= :5.‘./! » ﬁlb

_(AV:) (ALY _

CORC R
where A, is voltage gain and (),¢ is AC current
gain. Also,

Ay = Pac x resistance gain [: %]

Given, Ay =50, R,=200Q, R,=100 Q

Hence, 50 =Pyc x %g
: Pac =25
Now, AC power gain = Ay Bac
=50 x25=1250
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38. Key Idea Work done is equal to change in energy So, accelerating force = 50 x 10~ x 400
of body. =20N
Situation is shown in figure. When mass m falls ~ 42. Surface energy = surface tension x surface area
E=T x2A

39.

40,

41.

vertically on spring, then spring is compressed
by distance d.

@

h
gd
Hence, net work done in the process is

W = Potential energy stored in the spring
+ Loss of potential energy of mass

=mglh+d)- 12 kd?

Resistance
R= potential difference Vv W
G current B g

(- Potential difference is equal to work done per
unit charge)
So, Dimensions of R
[Dimensions of work]
[Dimensions of charge][Dimensions of current]

[ML*T] 2372
=————==[ML*T™T"
[ ]
For adiabatic process,
dQ=0Q
So, dU =—-AW
= nC,dT = +146 x10° J
= "fTR x7 =146 x10°
[f —» Degree of freedom]
3
= w =146 x10°
Ff=502~5
So, it is a diatomic gas.
The accelerating force on the rocket

Am
= upward thrust = Aril

Given, i—T —50 x10° kg/s, v = 400 m/s

43.

New surface energy,
E =T x2[%)='1" x A

% decrease in surface energy
~E =B 100
y: 2TA -TA
2TA
= 50%

Biconvex lens is cut perpendicularly to the
principal axis, it will become a

x100

plano-convex lens.
Focal length of biconvex lens

*1~={n -1) (3. —i]

f Rl RZ

1 2

F=(-Dg R =R,R;=-R)

R :

= 1 L

For plano-convex lens

L =
et

R s
fl=(n__1) ---(u)

Comparing Egs. (i) and (ii), we see that focal

length becomes double.
1

focal length
Hence, power will become half.

As power of lens P «

New power =j2—= 2D

Let emf of both cells are E; and E, and internal
resistances are 1, and r,. In parallel order, we
have

Bl =
Effective internal resistance of both cells
s 1
Ragiiriior
r

So, emf is equal to the emf of any of the cell and
internal resistance is less than the resistance of
any of cell.

Hence, (ii) is right and (i) is wrong.
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|
| S fE __Ap _ phg
, 45, T=2r T AV/V ~ AV/V
0 15 2 a2 L 200 x10% x10
= g — = —e———
0 0.1/100
0 4l =2x10°
=% g =
| pV =nRT
| Here % error in = Py <l
| 1mm . If p and V are doubled then T becomes four
' I:mxl{lﬂ-—--—xmo:o.l/ﬁ ﬁIl'IESfE,
| T, = 4T, = 4 x100 = 400 K
d % i et i 0, :
| and % errorin T REO0=0.05% First overtone of closed organ pipe n; = %
| % error in g = % error in [+ 2 (% error in T) ) . 4y
| A0 Third overtone of open organ pipe 1, = o
' =ik 4 2
0 =0.2% n, =n, (given)
v 4y
[ 46) 1y 200 = i
. T 4, 21,
: = 7.79 x10% % i
8
6.67 x107 x7.4 x10? x 6 x10* ,
: = X The atoms in the chromosphere absorb certain
wavelengths of light coming from photosphere.
P P
| = r=3.8x10"m This gives rise to absorption lines.
| .
I Chemistry
|
: 1. Mass of one unit cell (m)
= volume x density
: =a xd'= :
S0, sp? lp—bp,bp—bp 119°
| L S85x4 OH, sp® p-Ilpbp—Ip 1045°
| 6.02x10% bp - bp
SH sp? i
: . Number of unit cellsin 1 g =—:1— NHZ gpa I_do_b i b {ig?
3 sp p — bp, bp - bp 2
0 _ 6.02x10% e
' H Ecel.l ¥ Egeli = 108’ Q
| =2.57 x10™ Cu?* +Zn —> Zn* +Cu
[ 2. Cr,02 + 14H" + 66 —> 2Cr*" + 7H,0 Bekaba Y1 L
| e Gram molecular weight Q= Zn™1_ 1 _49
| 9- W = Change in oxidation number fcu®] Ol
i E_ =110 0.05911
cell = 4 SEeeE e ] 10
: Gram eq. Wt.=—2% =1.10—0.02295 ~1.0705V
" —49g Rate becomes x” times if con(T:;:ntration is made
) x times of tant givin order reaction.
| 3. LiAlH, reduces —COOH group t0 — CH,OH e gw; gym o
i group without affecting C==C bond. Rate = k[A]"[B]
|
|
|
|
|
|
|
|
|
|
‘-------------------
-------------------------J
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n

0 0
| | |
——HN—A!—{—CHg}dr—lC—NH—{—CHz}E—NH—é—E-CHz}#—C—

Concentration of A is doubled, hence x =2,
y =n and rate becomes = 2" times

Concentration of B is halved, hence x =12 and

m
y = m and rate becomes = (%j times

Net rate becomes = (2)" [12) times

=(2" ™ times
CH,=CH, + H, — CH,—CH,
AH = (BE)regetants ~ (BE)pmducts
= 4BE)c_y + (BE)o—c + (BE)y_n
~[6(BE);_y + (BE)e_cl
=-125kJ
As temperature increases desorption increases.
Adsorbent+adsorbate = Adsorbed state + AE
Adsorption is exothermic process (forward
direction), desorption is endothermic process
(backward direction).
According to Le-Chateliet’s principle increase in
temperature favours endothermic process.
NH,, CH;NH,, (CH; ), NH

K +
(CH,),NH+ H,0 === (CH,),NH, + OH
I" effect maximum, stabilization more, H-bond
stability high, hence most basic
K +
CH,NH, + H,0 === CHyNH, + OH"

K
NH, + H,0 == NHj + OH
K, >K;>K;
Hence, basicity order is
(CH;),NH > CH;NH, > NH;

10. Nylon threads are made up of polyamides.

Some common are

Nylon-6 (l:lj
HyN-€CH):-C—OH  Monomer
ﬁ I
—HN-£-CH)s- C—NH-CHy)e-C—NH—
\"ﬂ'—"
Nylon-66 amide linkage
0

HO—C—CH,3-COOH and HpN-£CHy3-NH;

Monomers

i

amide linkage

11,

12,

13.

14.

Free radicals have unpaired electrons, so are
neutrals and reactive.

CH, 4 CHy, — CH,~CH,
Fluoro group causes negative inductive effect,
thus increasing ionisation, hence 0.1 M
difluoroacetic acid has highest electrical
conductivity.

H 0
||

F-<-(:1F+C—<-O+H
F
AP+ 3 — Al
w =20
where, w = amount of metal
w=5.12kg=5.12x10%g
z = electrochemical equivalent

_ Equivalent weight  Atomic mass
o 96500 " Electrons x 96500
e
" 3x96500
s 27
5.12x10° = 3% 96500 xQ
3
Q= 5.12x10" x3x96500 c
27
=5.49 x10’ C
biiss
| 3
SE AF spid one
4 @?\F 2
F
R
|
SiF, F——S|1'— F sp® zero
F
1cI; c:|~.@,ct spd? Wb

cl’f)“cl

15. Hg,Cl, + 2NH, —» HgNH,Cl + Hg + NH,CI

white black

16, It is Corey-House synthesis of alkanes.

,.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
.



JCECE (Engeg.) Solved Paper 2008

::]
3¢ aleohol through 3° carbocation [(CH;):C

CH,
H,O/H*
(i, —CH —CH = =SS
CH, CH,3

|
|
CH, CH —CH—CHj IAMADEEMER}, CHy—C— CH,CHy

2° carbocation 3° carbocation

IHZOIOH' leO/OH"
\
CH, (llH3
!
CH,—CH —-(|3H—-CH3 CH,—C —CH,CH,
. |
OH OH
2° aleohol 3° alcohol

Thus, best alternate is (c)
18. Equivalent weight of oxalic acid = 126/2
(-~ Basicity of oxalic acid = 2)

it oF cxalic aid olus _ 6.3 x1000
Normaltyo oxalic acl soutmn——-—-———63x250
=04N
N1V12N2Vz
(Acid) (Base)
0.4 x10mL=0.1xV,
V, =40mL
e o i
19. ==Vy=R [———
BTy e n%]
B e
~1.097 x10 h—f—;ﬁ]
S S, Y
1.097 x10’
-9.11x10%m
~91.1x107" m
=91.1 nm (1 nm=10"" m)

.
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24
HZO/ Ht 20. BOiliI’lg point
17. CHy=CH; ———» Cﬁsﬁgfgl{ =T, (Solvent) + AT} (Elevation in b. p.)
ATb B mikb
H,O H+ M .
CH, —CH=CH, 20/ GH, CHCH; T.vvhere, m is the molality '
l ie, the van’t Hoff factor (i)
QH iy =[1+ (y -1Dx]
9¢ aleohol through 2° carbocation (CH3CHCH;) k, = molal elevation constant.
H,0/H* Thus, AT} ocim
CHj —'C|'=CH2 ——— (CH,),COH Assume 100% ionisation
il (a) mi (Na,S0,)=0.01 x3 =0.03
¢ (b) mi (KNO4)=0.01 x2=0.02

(¢) mi (urea)=0.015
(d) mi (glucose) = 0.015

21. F, has the most negative AG® value which is

dependent on hydration enthalpy.

22, In the expression for equilibrium constant

(K, or K.) species in solid state are not written
(ie, their molar concentrations are taken as 1)
P.(s) + 50,(2) 1rT—" P,040(s)

Thus, [

[0,°
23. 1:C()+0,(g) —> CO,(g);

AH =—393.5KkJ
II:CO(g) + 1202(;;) — CO,(g);

AH = -283.0 kJ
I and II gives
I :C () + 50,8) —> COR);

AH =-110.5kJ

Equation III also represents the enthalpy of
formation of 1 mole of CO and thus, enthalpy
change is the heat of formation of CO(g).
24. Froth-floatation method is used to concentrate
sulphide ores [Galena (PbS)].
25. CuSO,+ 2KI — Culy + K80,
unstable
2Cul, —> Cu,l, +1;
Thus, Cul, is not formed.

I i
26. (a) CH;—C —CH;, (b) CH:;——C —O0OH
& P P >

I
(¢) CH;—C=N (d) CH,—C —NH,
sps ip .5p3

Acetonitrile does not contain sp*-hybridised

4,

carbon.
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27,

.
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|

|
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28.

(a) CH, — CH—CH,CH,

Cl

One asymmetric carbon atom, forms d- and
loptical isomers.

CHs
Plane of H -—:(|J——-C]
SYMMETY wmme=- w-i ______
B H-(—
CHjy

Meso due to internal compensation

(b) Two asymmetric carbon atoms, forms d-, L
and meso forms.

(c) CH, —(FH—El:H— CH,CH,

cl. ~el

Two asymmetric carbon atoms but does not
have symmetry. Hence, meso form is not
formed.

(d CHT—(’]:H— COOH

OH
One asymmetric carbon atom, meso form is
not formed.
COOH COOH
NO3
@ (ii)
COOH COOH
(iii) (iv)
NOj
NO3

—NO, group at any position shows electron
withdrawing effect, thus acid strength is
increased. But o-nitro benzoate ion is stabilised
by intramolecular H-bonding like forces, hence
its acid strength is maximum.

Thus, the order of acid strength is (ii) > (iii) >
(iv) = (i).

CCL;CHO + 2 @-m Cone, Ha304, DDT
chloral

chlorobenzene

30.

31.

32.

33.

34.

NO, NO,, 50, and SO, are responsible for smog
(environmental pollution).
Half—hfﬁ (tl.r"z) = }.2.3 Yr‘
Initial amount (Ng) = 32 mg
Amount left (N)=?
Total time (T) = 49.2 yr
o [l ;
Ny \2
where n = total number of half-life
_ Total time
~ Half-life
49.2

s

N i
< N—o—@

N1y
22709
o I
3216

32
N—E—ng

Lactic acid obtained in the given reaction is an
optically active compound due to the presence

of chiral C-atom. It exists as d and [ forms whose
ratiois 1 : 1.

CH,

C=0+ HCN —»
H>

CH, CH,

|
H—C—OH + HO—C—H

CN N
50% L-isomer 50% D-isomer

The method of zone refining of metals is based
on the principle of greater solubility of the
impurity in the molten state than in the solid.

Elements which are used as semiconductors like
Si, Ge, Ga etc are refined by this method.

Arrhenius equation, k = Ae £/*7
E
Ink=In A- ﬁ
or log k = log A — e L
6% =108 T 2803 AT
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Hence, E is calculated with the help of slope of 39, In 15 L of H, gas at STP, the number of
following graph molecules
_sopsxig®-
22.4
I S £ = 4.033 x10%
lope = -
? 2.303R In 5L of N, gas at STP, the number of molecules
log k _ 6.023x10% x5
3 22.4
1 =1.344 x10%
EEIOT In 0.5 g of H, gas, the number of molecules
35. CH,COOH+ PCls —> CH,COCl _ 6.023x10" x0.5
COCH3 (A 2
=1.505x10%
i () CHMEDr., In 10 g of O, gas, the number of molecules
Anhy AlClg (ii) Ether hydrolysis © 6.023% 10% %10
CeH CoH 7 $2
i~ i =1.882x10%
CH;”  NOH : ;
©) Hence, maximum molecules are present in 15 L
. i ' of H, at STP.
36. B(OH)s is not a protonic acid because it does not : 1
give proton on ionisation directly while it acts as 40. Tlonic radii o 7.
. . i €l
Lewis acid due tc;lo aczeptaml:e of OH™ from water 7., = Effective nuclear charge
and forms a hydrated:species. This Z,; is calculated as follows:
B(OH); + H,0 — [B(OH)™ + H" Z . = Z — screening constant (o)
A This value of screening constant is based upon
37. NaCl+ H,S0, —» NaHSO, + HCl T the number of electrons in valence shell as well
HCl+ H,50, _A 5 No reaction 2;;' 1r% peln yltmate :Eells. A\
41. $Ni+ gn —> 2700+ ;H
NaBr + H,S0, —2» NaHSO, + HBr (n) (p)
s (n, p means that neutron attacks and proton
2HBr + H,80, -2 Br, T + 80, + 2H;0 b irites).
Nal+ H,S0, —2» NaHSO 4 + HI 42, Mole fraction of P = 33 5= %
| A * 4
2HI+ Hy504 L8020 Mole fraction of @ = 3 2 _2
Hence, the gases released are HCl, Br, and L, g5
38. Aniline reacts with nitrous acid to give benzene Hence, total vapour pressure
diazonium chloride at low temperature. = Mole fraction of P x V. P. of P
® e + mole fraction of Q@ x V. P. ofQ
NH, g =[%x80+%x60j=48+24
+ HNO; e =72 Torr
or 43. The energy of second Bohr orbit of hydrogen
aniline NaNO, + HCl benzene atom (E, ) is ~328 kJ mol " because
nitrous acid diazonium 1312
chloride Ey=- —22' kJ mol ™
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45.
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46.

E,=- 13%—2 kJ mol™*
n
Ifn=4
E,=- 1212 kJ mol ™
=—82kJ mol™

van der Waals’ equation for one mole of a gas
is

{p+ %}{V—b)=RT

b is the volume correction. It arises due to
finite size of molecules.
Freons or chlorofluoro carbons are
responsible for depletion of ozone layer in the
upper strata of the atmosphere. They are used
as propellants, aerosol spray caps,
refrigerents, fire fighting reagents etc. They
are stable and chemically inert compounds.
They absorb UV-radiation and break down
liberating free atomic chlorine which causes
decomposition of ozone through free radical
reaction. This results in the depletion of the
ozone layer.
Freons are mainly freon-1 (CFCl;) and
freon-12 (CE,Cl,). They form free radical of
chlorine in presence of UV-radiation. Such
free radical decomposes O as follows :
Cl'+0; —> ClIO°+ 04

Clo*+0; — "
chlorine free radical

+ 20,

CHO
NOg

OCHj
4-methoxy-2-nitrobenzaldehyde

47.

49.

Chlorine heptachloride (Cl,0- ) is the anhydride of
perchloric acid.
2HClO, 45 1,0, + H0
“10 volume H,0,” means 1 mL of its solution on
decomposition at NTP, give 10 mL oxygen gas.
Volume of oxygen formed from 100 mL of solution
at NTP = 1000 mL
2H,0, —> 2H0+ O,
2 mol 1 mol
2x34g 22400 mL
'+ 22400 mL O, formed at NTP by decomposition
of 68 g H,0,.
5 68
. 1 mLO, formed at NTP from 55400 of H,0,
1000 mL O, formed at NTP from

68 %1000
~aa00 & H202 = 3.0358 H,0,

So, concentration of “10 volume H,0,"
= 3.0% approximately
Charge of electron =1.6 x107° C
Dipole moment of HBr =1.6 x 107
Inter-atomic spacing = 1 A
=1x10"m

% of ionic character in HBr
_ dipole moment of HBr x 100

inter spacing distance x ¢
= L 1w Ty
T 1.6x102 x107%°
=107% x 10% x100
=107" x100
=0.1 <100
=10%

x100

50. When caleium carbide reacts with nitrogen at

1000°C, calcium cyanamide and carbon is formed.

1000°C

CaCy+ Ny ——— CaCN, +C

calcium cyanamide
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Mathematics

1. Key Idea
(aBcl=a (Bxe)=a-(|b|||sin )

Given that, |a]=2,|B|=3,|¢|=4
f

- -3
[25’8]:2-[11,” cisin—zﬁﬁ)

o

=ia’||ﬁua[sm2_g)

[-+& fi =|d&|| f| cos 0° =| &[]

:2x3x4x-€—3

=123
Given that, y%dx + (x> = xy + y*)dy =0

g 2
= de+ 222 JO;er—"dy:U

2
= E+(£] -(£)+1={)
dy \¥y Y

X
Let v=—=X=
y vy

— @y 114
TR
v-!-y%+v2~v+1=0
= y3;=—(v2+1)
— _CE_L.Q.d_'),.:O
vi4el Y

On integrating, we get
tantv+logy+c=0

= tan‘1§+logy+c=0
We have, 2|1 + x j+ 3k|
=|4i + (4x - 2)j + 2k|
::»2\1/1_+x2+9=¢'42+(4x—2)2+22
=  4(x%+10)=16+16x* +4-16x + 4

= 12x% -16x -16=0

= 3x% -4x-4=0

= Gx+ 2D (x-2)=0
x=2 cf

: =) El 3

4. Key Idea Resultant of two forces P and Q making
an angle o with each other, is
R =P? + Q%+ 2PQ cos «
Since, forces of magnitude 30, 60 and P are in

equilibrium, then magnitude of P is equal to the
magnitude of resultant of forces of magnitude

30 and 60.
- P =307 + (60)* + 2(30) (60) cos 60°

- \[900 + 3600 + 3600x12

— /4500 + 1800 =+/6300 = 307
d2

5. Given equation EJ% =

On integrating both sides
2
[——fix{ dx=[e™ dx

dy e*
=5 i ] +c
Again integrating, we get
yi= ﬁ +ex+d
5 4

dx

S eacts
ZJ__dx_.
x>+ 4x+4+9
= dx
(x+ 2P +:3°
:]t _1[___x+2] oy
3 3
3 x+1
7. Let 1_I2 z(x—l)
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4

8. LetIzj‘U (cos x — sin x) dx

Sn/4
+j' % (sin x — cos x) dx
o

w4 d
+jz (cos x —sin x) dx
n

\ 5 4
=[sin x + cos x]¥* + [~ cos x — sin x]7}

+ [sin x + cos x]¥.*

- n >
—[smz+cosz—(sm 0 + cos 0)—‘

05@4- 'ns—ﬂ— cos£+sin3
B e S 4 4

- [sin % + €os % — (sin 2n + cos Zn)J

o4 )

2 4 2
[t wklE]
=W2-D+ 22+ 62-1)
=42 -2.
Let A be the vertex of the parabola and AP is
chord of parabola such that slope of AP is cot «.

y
pt, )
'y
I2
N T *s* o

¥

Let coordinates of P be (2t, t*) which is a point
on the parabola.

SlopeofAP:%
=> cota:%
= t=2cota
InAAPB, AP =q/4t% +t*
=t V4+t2

5 AP =2cot a \,1'4C1 + cot? o)
= 2 cot o /4 cosec? a =4 cot o cosec o

COSs o

08
=42 cosesc o =4 cos o cosec? o
Sin o

10.

1Y,

Let the equation of tangent, which is
perpendicular to the line 3x+4y =7, is
4x -3y =\
Since, it is a tangent to the ellipse.

3 =a*m® + b*

Here,a®* =9, b*=4 and m=%.

2
3:9,{&] +4

3
=16+ 4

=N 22 =20
= =420

.. Equation is 4x — 3y =+ +/20
Key Idea If tangents are drawn from a point to
the circle, then quadrilateral PQCR makes two

equal right triangles.

Given, equation of circle is
x*+y*-2x-4y-20=0

. Centre is (1, 2) and radius,

C P(16,7)

r=41%+ 2% + 20
J25=5
Now, PC =16 -1) + (7 - 2P

=,/225+ 25
=+/250

PQ =4PC? -QcC*
= (/250)* - (5
=250 - 25

=+225
=15
.. Area of quadrilateral PQCR
= 2 - area of APCQ
=1.15.5
=75 sq unit

I

In APCQ,
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12. Key Idea If coefficient of x and y of both the lines
are same, then the lines are parallel.
Given, equation of lines are

3x+4y=9 (@)
and 6x + 8y =15
= 3x+4y=32E (i)

- Both lines are parallel, therefore the distance
between two lines
159
_#
V32 + 4
SJ5=18| - %3 ol o
@25 w2nBi 118
Alternative The perpendicular distance from
origin to the line L, is

and
15 15
~ 2.5 10
. Distance between L, and L is
d=d, -d;
9 15 18-15
TR0 =10
_3
~ 10

13. cot A+ cot B
_cos A cosB

=4+ =5

sinA sinB
ﬂcosAsinB+ cos B sin A
== sin A sin B

14.

15.

“sin Asin B
_sin(n-C) i e
~sin Asin B C: AFBRC=n)
__s'mC
~ sin Asin B
1 i e S0 ;
e Ee ¢ C=90°) ..(0
Applying sine rule,
sin A_sinB _sinC
& w D  _hec
sinA_sinB_1 . _ i
= - P = b _E ( sin 90 —1)
= sinA:E, sinB:r—J
c c
From Eq. (i),
cotA+|:otB=]—
ab
£ 0
.2
~ab

The probability of suffering from a diseases is
10%.
ie p= 2.0t

B 100 10
and probability of not suffering from a
diseases is

et =
1=1-15=10
Total number of patients, n =6
-. Required probability

3 3
e
mE [10] (10)
654 1 9x9%9
“'3.2.1 1000 1000

=20, 729= 2 x729=1458 x10°°
1 10

Key Idea In out of 40 consecutive numbers, 20
are odd and 20 are even numbers.
Now, the sum of two numbers is odd only when
one is odd and other is even.
200, 200,
40C2
i 20 x 20 _20x20
=30x39 20x39
=l
20
39

:.Required probability =
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" 3
0 16. Key Idea If z is purely imaginary, then re
. 7z al 1
| coefficient will be zero. el i 2’5 i 3'% ¥ 4‘*15 ()
0 Letz = x + iy 1 1 1 % 2
" L 2ol _xibol P e ha = ()
z+1 x+iy+1 On subtracti ; 4
| _x-Driy e+ D-ly 1actlng i {mm SR
| x+D+iy  (x+1)-1d Ey Ml S e e v
' y 2 2 22 23 e
| _x-Dx+ D) - x=D+iy x+ 1) -i%y? s
| (e+1) - i e
2 ; e 2
" _Xx ~1—iyx +iy + bx +iy +y° o 1g
" (x4 1F w0 2 A
I _xl-1+y?+ 2l Ve sl
= ;
" x+ 12 + ¥ g=2¢"
= =2
] :rc2—1+y2 2
A y 19. Key Idea The boys i jority, i
i ys in majority, if b
| (x+1F+y? (x+17+ yzl than girls. s e
| Since, it is purely imaginary, then The'bays are in majority, if the groups are
i x2 -1+ y? 4B 3G, 5B 2G, 6B 1G.
| G+1R+y2 Total nﬁumber of combinations
| = x*+y*-1=0 = %C4 x 703 + °C5 x Gy + %6 x Gy
" i —15x4+ 6x6+1x4
" : |z|=1 Colzl=x% + y%) =60+ 36+ 4=100
| 17. Since, a,p are the roots of the equation 20. Key Idea The domain of sin” xis [-1, 1].
' fohip s ¢ Since, domain of sin™" x is [-1, 11. ’
2
! it ) sl s log,
" Now, o + op® = apla® + B%) e 4
e BN
| =apl(a +B)* - 20f] 2 =
' . (,_hm\z m = —1 X
_nff=m\?_2n]_ B 2t<=-<2
| 1) = o
I ; - R0l
and o % ap® = (o Te L L% =
: ) By = = 1sx*<4
. Required quadratic equation is = |x|<2 and |
4 < x|=1
: X = (U-SB + uﬁa) X = U.SEI'(IBB =0 21 ;{:y 1d x E{EI;_‘ZJ 2] -1, 1}
: ea ' i :
! . etalmimld e
' e I Given, function is
[ = Px?—nl(m®-2mDx+n*=0 f[x):{x—l, iz
| 18. Let §=2/4.41/8.gl/16.161/32 20— x22
| _ ol/4 28 Q36 M2 Since, it is a polynomial function, so it is
' [L- 380 2 continuous for every value of x exceptat x = 2.
' 487162 At x=2,1HL= lim x-1
’ x—»27
1 1
0 _ 4L1+23+3_2_+4—+"' =lim2-h-1=1
' h—0
|
|
|
|
|
|
|
|
|
|
|
ber s v v cn oo o0 o =
---------------J
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22.

23,

.
|
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24,

RHL= lim 2x-3

x=2*
= lim 2(2+ h)-3=1
h=0

and f(2=2(2)-3=1

LHL = RHL = f(2)

Thus, f(x)is continuous for all real values of x.
Lety = V'[sec Jx

On differentiating w.r.t. x, we get

dy _1 2 d
E_E(SEC Jx) e (sec ¥x)

=—-1—._--secJJ_t-tanv(;-—1—
2sec Vx 2/x
1 1/2 sin ‘\"r;
= (sec~/x )2 —=
4\;} cos Vx
=4—1,_-(secﬂ)“2-sin Jx -secx
A X
= 4\1/,_ (sec v x )% sin Jx
X

Let f(x)= x> = 5x* + 5x° -1

On differentiating w.r.t. x, we get
Fr(x)=5x* - 20x® + 15x>

For maximum or minimum, put f'(x)=0

= 5x* - 20x% + 15x2 =0
=% x* (5x*-20x+15=0
= 5¥3(x -1)(x-3)=0
= *»=0,1,3

Again, differentiating w.r.t. x, we get
F(x) = 5(4x —12x% + 6x)
Atx=1, f'Q)=5(4-12+6)
= —10 < 0, maximum.
Atx=3 f"(3)=5(4x27 ~-12%x9+ 6x3)
=90 > 0, minimum.
A v =1 f“(O):S(O—12x0+6xD)=0, we
have further check
F(x) = 5(12x* — 24x + 6)
= f™0)=30=0 (Inflexion)
o, f(x) is maximum at x =1 and minimum at
=3
Key Idea If two planes are perpendicular, then
the sum of the product of two direction ratios will

be zero.

Given two planes are
2x+y—-22=0

and x+2y+kz=0

Since, two planes are perpendicular, then

@y + byby + ¢, =0

=5 21+1-2-2k)=0
=4 -2k+4=0
= k=2

25.

26.

27.

Key Idea The coordinate of x in yz-plane is 0.

Let the point R divides the line joining the points
P(2, 4, 5)and Q (3, 5, —4)in the ratiom : n.
m R n
P(2,4,5) Q(3,5,-4)
. The coordinate of R is
(3m+2n Sm+4n —4m+ 5n
\ m+n’ m+n’ m+n

Since, the point R is on yz-plane, therefore
x-coordinate will be zero.
3m+ 2n
=0
m+n
=3 3m+2n=0 = 3m=2n
m 2

= ?—_-—:_3

Given, equation of the circles are
Slsx2+yz—16x+60=0 )
S;=x+y*-12x+27=0 ... (i)

and S,=x?+y*-12y+8=0 ... (iif)

The radical axis of circles (i) and (ii) is

8§ -S,=0

= (x® + y* —16x + 60)

—(x®+ yr-12¢+27)=0
= —-4x+33=0
33

=7 Xy ...(iv)

The radical axis of circles (ii) and (iii) is
S; 85 =0
- (x*+y2-12x+27)
~(*+y*-12y+8)=0
= ~12x +12y +19=0 )

On solving Egs. (iv) and (v), we get radical

centre [?E E).
4° 3

Key Idea If three lines are concurrent, then the

intersecting point of two lines lies on the third

line.

Given equation of lines are

3x+4y+1=0 .1
5x+ Ay +3=0 ...(ii)
and 2x+y-1=0 .. (i1)
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|
| The intersecting point of lines (i) and (iii) is = x*-4=0
i (L -1) = x=%2
Since, the lines are concurrent, therefore the d%u 8 y
| : : : i LAtx=%2 — =—-—— <0, maximum
0 intersecting point (1, — 1) lies on line (ii). = dx? 2%
0 5M)+ A-1)+3=0 It is a decreasing function.
0 = A=8 = f(x)is an increasing function [+ f(x)= l]
I Alternative Since, the given lines are el : TSk L.
" concuiEent. = f(x)is an increasing function in[-1, 1].
' ‘ &k . The maximum value at x =1 is
5% 3|=0 1 1
(X) ==t e =
| 12 1 -1 f 4+1+1 6
] —=3(A-3)-4(=5-6)+1G-2)=0 Note If u is increasing, then reciprocal of u is
| -9+ 20+24+5-2=0 S
! Z _—5A+4::-—0+ o 31 L‘“—"“J‘ig““ =
I = 2+ +1)
i - =8 Put & =t
| 28. We know that, h =ut + %,th2 = efdx =dt
| dt
= 0 =| —m—m—m———
| 13 | eroeD
h==gt?
| 2 = I[L 10 H_l_w dt
' 31)(10)((3)2 (1+t) (2+f}_‘
| ? " =log(l+t)—log (2+t)+c
=5% =log(l+e)-logR+e)+c
: s 1+¢
0 29. Key Idea In a given series there is a factorial in =log [2+ e‘] il
" denominator, therefore it may be in the form of 4
exponential series. 32. Given, 8T _ 9em/s, where r be radius of circle
] 2 3 dt
1 (log 2)" (log 2) :
0 n1-log2+ T T T R and t be the time.
0 — e los2 Now, area of circle is given by A = mr”.
0 _ glog2” On differentiating w.r.t. t, we get
l " 2_} 1 “d-t‘- = 2nr %
| Sl
" . = % =2n-20-2
| 30. Given, f(x)= 2 ) dA
+x+x e L 2
| , = it B0 mem®/s
Let f(x)=~ Thus. th ; ;
0 u us, the rate of change of area of circle with
" L4 o respect to time is 80 & cm®/s.
' X
0 =—+1+x 33. The given equation of parabola is
2
[ du 4 . du_ 8 Yoz ¥x oK a=0
" -d-;z—xz ,F=? =] y2—2y+1—x+]=0
2 - -—
| For maximum or minimum, put du 0 - % pwatoiom o1
| 4 dx = Y*=X,whereY=y-1, X=x-1
| = 1_?=0 ‘Here,a:%
|
|
|
|
|
|
|
|
|
|
|
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|
| _ Focus is (a, 0)ie, (_}‘;, This straight line will be tangent to the given
i hyperbola
1 x2 ¥y
| = _Zr» T_7=l ... (i)
: = x—1=—}—‘,y—1=0 Here, a® = 3, b = 2,
i 5 1 & =d’m® - b*
e i e
4 = ¢t =31-2
|
| .. Required focus is [71’ 1| = 2=1 = c&d
. th tion of the required tangent
' 34. Key Idea The equation of the normal at the point Hence, the equatio qui g
| x2 2 will be
(x;, ¥, ) to the ellipse — Fe=xEl
: ¥ — % ay_y = y—-x-1=0ory—-x+1=0
i /é=—;’;b—;- = x-—y+1l=00orx-y-1=0
X,/ a
: % Given that, f(x)=x*-1,g(x)= \,r"(_x +1)
| The equation of elllpse is A o
[ 9x? + Sy? =45 i h{x):{ =
| b X, ifq x=0
| o B9 ho( fog) (x) = hof {g(x)}
| Hete,a* =5 b*=9 = hof {y/(x* + 1)}
! The equation of normal to the ellipse at the “hx2+1P -1}
: point (0, 3)is o =h{x*+1-1}
2
0/ 5 . =h{x"}
' 2
=10
| == x-0=
= X= 0 [ q Y
; Key Idea The argument of z 1s tan ~ —.
: Which is the equation of y-axis. & gu f ; x
0 Alternative Given equation is Let - 13- 5—.1- i 4 + 9{
" 9x? + 5y* =45 4-91 4+ 9i .
0 On differentiating, we g;t _52+ 1(147;2 %;1)2 451
| i _ 52+ 971+ 45
| e T 16+ 81
5 —_—=
| dx 97 + 97i
d -18(0 =
: At{O,S},(-yj 10((3)) L 972_“i
| ..Equation of normal is 4 arg )= mn-(%} a %
| y-3=-% (x 0)
| 38, Since, sin o and coso are the roots of the
0 = x=0 equation px* + gx +r=20
= y-axis. ‘ & .
| 35, The equation of given straight line is sin o + Cos O =~ P (i)
| y-x+5=0 _ " -
| = y=x-5 and sma-cosc.=—p sinkit)
| The equation of any gtraight line parallel to the On squaring Eq. (i), we get
| given straight line will be e [_ _q_)
| y=x+¢ P
|
|
|
|
|
|
|
|
|
|
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' q = 3a=3b i
] = sin? o + cos? o + 2sin o cos o = 5 ‘ =88 (D)
0 P Now, taking (s —c)=3(s — a)
2 a+b+c a+b+c¢
' =% ]+2L:gi —Q——CZBT_Q
| s
0 (p+2r) qz = a+b-c=3(—a+b+¢)
| = P P = 4a-2b-4c=0
[ = p(p+2n=¢" 4 42? ib +23C ”
! = pP+2m=¢ - P4 4
" - From Egs. (i) and (ii), we get
: = P -q+2p=0 6a=6b+2a-b
" 39. The gfngal term in the expansion of o da=5b
2 : -
! (23] s * 54
| r 2
_12 aq2-r (_1 42. lim X +bx+4
: Tr Cr (2x7) ( x] x—w x2 +ax + 5
w r 12 & it didr it N
" =(a1)7330y i [l+2_+_ifsz
l :(__l)l" 12Cr_212—rlx24—3r T lijn. X
) - X =w 1 E 5 2
| The term independent of x, if ( it +;-2—)x
' 24“3?":0 :1
| = 24 = 3r 2
0 = Alternative lim 4
' = r=8 x—=m x“4+ax +5
Now, r+1=8+1 ., 2x+b P g N5
I Bk 'xhinw2x—+& (using L' Hospital's rule)
| 40. Key Idea If cos 01is positive and tan 0is negative, o Hi 2
: then the angle lies in the IVth quadrant. x> 2
0 Here, we havemsezjl.e, tan 0=-1 =1
| = 2 43. Since, f(x)is continuous at x =0
| 2. It lies in the IVth quadr;?tt x]jn}} F(x) = £(0)
=5 0=315"="—+ o
] 4 sin mx
0 ~.The generalvalue;fﬁis T Soroh B =k
i 2rm+wdTn,nEI - hm[sinmc)fr X
| 41, Wehaver =2r, =3n 520 e
! L RCER ” Ok (= imS22)
| s—a (-b) (-0 e
: =s—-b=2@G-a)and(s —c)=3(s—a) = k=%
Takings -b=2(-a
I & -0 44. Given that,|a|=3 |B|=4and|¢|=5
0 ﬂa:t+I'J+c_h_z[cubw-c_a)
" 2 2 and a+b+c=0
0 ( s :ﬂgﬁ) On squaring both sides, we get
k‘ - — — =) =P —
| = a+c—-b=2(-a+b+¢) |a|2+|b|2+|2|3+2(a.b+b. +¢a)=0
: i 3a-c-3b=0 = 244 :52:2(@b+bc+e-a)=0
|
|
|
|
|
|
|
|
|
|
‘--------------------------------------------J
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36
e E5 s -1 0 0
= 2(;-b+f;-c+ E-;)=—[9+16+25) :AZB:[g (lj B][ 03 0}
5 o 00 0
o BAER e Rt LS
2 -4 0 0
— ab+bc+ 3-;=—25 Fy g g 1gJ
45. In ACDE, = diag (- 4, 3, 18)
E Alternative
s .. A?B = diag (2 -1, 3)diag (2, - 1, 3)
D s - diag (1,3 2)
8 =diag (4,1, 9), diag (-1, 3, 2)
a = diag (- 4, 3, 18)
A B 47. The negation of (pA~q)=>ris
~[(pa~Q=1]
H s(~pvQ=-~r
48, letp:2+3=5¢q:8<10
F ..Given proposition becomes p A g
De , Its negation is
cot o =p— (@ ~(pAgQ)=~pv—4
T ~Wehave 2+ 3#50r8<10
mn A > 49, Given, parabola is y = x* oo ()
cot f= g (D) and straight line y = 2x — 4 ... (i)

From Egs. (i) and (ii), we get
(H +a)cotp=(H -a)cot @
a(— cot  — cot )
= =——
cot f —cot @
_afeot a + cot B)
T cota —-cotf
_(acosasinP + cos B sin o)
T cosasinp—cospsina
ol sin (o + )
T Tsin(B-a)

m

46. Key Idea If A=diag(q, a, a,) and

B =diag (b, by, by)
then AB = diag (& by, a; by, asbs)
Given matrix can be rewritten as

o0 ﬂ -1 0 o}
A=|0 -1 OandB=’ 0 38
0 0O =23 | 0 0 2

2 O 02 .0k B

Now, A2=|0 -1 0fj0 -1 O
0 w0 w3k o 3

50.

From Egs. (i) and (ii), x* = 2x + 4=0
Let f(x)=x*-2x+ 4
On differentiating w.r.t. x, we get

frix)=2x-2

For least distance, f'(x)=0
=% =2=0

=x=1

On putting x =1 in Eq. (i), we get

¥l
Hence, the point least distance from the line is
@, 1
The general term in the expansion of
(yl,-’S + xl,/lO)SE isT oy SSC (yVS)SS —r(xlﬂﬂ])r
I r

= SSCFJ{ll = r,.r’erflﬂ

Since, T, , ; will be independent of radicals, so
the exponents r/5 and r/10 are integers for
0<r<55 which is possible only when
r=0,10, 20, 30, 40, 50.

. There are six terms viz Ty, T}, T51, T31, Tans Tt
Which are independent of radicals.
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