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Solved Paper 2015
AMU

Engineering Entrance Exam

Physics

1. An oil drop of n excess electrons is held

stationary under a constant electric field E in
Millikan’s oil drop experiment. The density
of oil is p. The radius of the drop is

/2 1/2
@ [ 3neE ] ©) [3npg ]
2mpg 2neE
1/3 1/3
© [3”56] @269
4npg 4neE

. The potential at a point x (measured in um)

due to some charges situated on the x-axis is

given by

20
X -4

The electric field E at x = 4um is given by

(a) (%)) voltium and in the +ve x-direction

V(x) volt

(b) (g) voltium and in the —ve x-direction

(c) (g] voltium and in the +ve x-direction

(d) (%J voltium and in the —ve x-direction

.In the following circuit, if potential

difference between A and Bis V5 = 4V, then
the value of X will be

10Q 3V
'_
o— —o
A B
2V X

4. A wire when connected to 220 V mains

supply has power dissipation P,. Now the
wire is cut into two equal pieces which are
connected in parallel to the same supply.
Power dissipation in this case is P,. Then,
B, :Pis

(@)1 (b) 4 © 2 (d) 3

. The resistance of the series combination of

two resistors is S. When they are joined in
parallel the total resistance is P. If S = nP,
then the minimum possible value of n is

(a) 4 (b) 3 ©2 (d) 1

. A triangular loop of side I carries a current i.

It is placed in a magnetic field B, such that
the plane of the loop is in the direction of B.
The torque on the loop is

(a) iB! (b) i%BI (© ?Bi 12 (d) infinity

. Along wire carries a steady current. It is bent

into a circle of one turn and the magnetic
field at the centre of the coil is B. It is then
bent into a circular loop of n turns. The
magnetic field at the centre of the coil will be

(a) nB (b) n°B (c) 2nB (d)2n°B

. A magnetic needle lying parallel to a

magnetic field requires W units of work to
turn it through 60°. The torque needed to
maintain the needle in this position will be

(@J3W bW (© (?)W (d) 2w

. The self inductance of the motor of an

electric fan is 10H. In order to impart
maximum power at 50 Hz, it should be

EE; ?(? Q connected to a capacitance of

(c) 15Q (@)1 uF (b)2 uF

(d)y20Q (c) 3 uF (d) 8 uF
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10.

11.

12.

13.

14.

15.

16.

17.

An alternating current is given by

i=1i,cosmt +I,sin owt. The rms current is

given by

(a) /1+/2 (b)|i1+i2l (C) \/i12+i§(d) \//12+/g
2 2 2 Ng

If the wavelengths of light used in an optical
instrument are A, = 4000A and A, = 50004,

then ratio of their respective resolving
powers (corresponding to A, to A,) is

(@16:25 (b)9:1 (c) 4:5 (d)5:4

Refractive index of glass is 1.520 for red light
and 1.525 for blue light. Let D, and D, be
angles of minimum deviation for red and
blue light respectively in a prism of this glass.
Then,

(@) D, > D,

b)D, < D,

c)D, =D,

d) D, can be less than or greater than depending

upon angle of prism

(
(
(

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 (d) zero

The work function of a substance is 4.0 eV.
The longest wavelength of light that can
cause photoelectron emission from this
substance is approximately

(@) 540 nm (b) 400 nm (c) 310 nm (d) 220 nm

A proton when accelerated through a
potential difference of V volts has a
wave length A associated with it. An
o-particle in order to have the same
wavelength A, must be accelerated through a
potential difference (in volts)

v %
(a) 2v () v © 1 d 5
Frequency of the series limit of Balmer series
of hydrogen atom in terms of Rydberg
constant R and speed of light ¢ is

4 Rc
(a) Re (b) 4Rc () o (d) e

In the following nuclear reaction, how many
o and B-particles are emitted?

238 206
92 U™ = ¢, Pb

(c) three

18.

19.

20.

21.

22.

23.

24.

The circuit shown in figure contains two
diodes, each with a forward resistance of 50Q
and with infinite reverse resistance. If the
battery voltage is 6V, the current through
100Q resistance is

150 Q
50 Q
100 Q
6V
(a) zero (b) 0.02 A
(c) 0.03A (d) 0.036 A

Which of the following statements is not true

for Zener diode?

(a) It is used as a voltage regulator

(b) It is fabricated by heavily doping both p and n
sides of the junctions

(c) It depletion region is very thin

(d) The electric field of the junction is very low

For an amplitude modulated wave the
maximum amplitude is found to be 10V
while the minimum amplitude is found to be
2V, the modulation index is

(@5 ©02 () % (@)

N | w

The dimension of magnetic field in M, L, T
and C (coulomb) is given as

(a) [MLT'C™"] (b) [MT2C™"]

(0) [MT°C?] (@) [MT'C™"]

A particle located at x =0 at time t = 0, starts
moving the positive x-direction with a
velocity v that varies as v = a+/x, where o is
dimensionless constant. The displacement of
the particle varies with time as

@t? (b)t? (©)t ("2

From a building two balls A and B are thrown
such that A is thrown upwards and B
downwards with the same speed (both
vertically). If v, and vy are their respective
velocities on reaching the ground, then

(@) vg >V,

(b)vy =vp
(€) vy >vg
(d) their velocities depend on their masses

A shell fired from a gun at sea level rises to a
maximum height of 5 km when fired at a ship

(a) 8a, 68 (b) 60, 108 20 km away. The muzzle velocity should be
(c) 8o, 8f (d) 120, 6B @7m/s (b)14m/s (c) 28 m/s (d) 56 m/s
Page 2 of 30

b e amomocmocaococ o o o or or ov on or v or o G0 G Gr GP G G) GP G G GP G G G) GP G G @GP @GP @GP G @G> o> o> oo o o



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

25. Two racing cars of masses m; and m, are 32. A rocket is launched vertically upward from

26.

2.

28.

29.

30.

31.

moving in circles of radii r; and g
respectively. Their speeds are such that each
makes a complete circle in the same time .
The ratio of the angular speeds of the first to
the second car is

@n:r, (b)ym, :m,

(©)1:1 (d) mm, - rr,

A block of mass M is pulled along a
horizontal frictionless surface by a rope of
mass m. If a force P is applied at the free end
of the rope, the force exerted by the rope on
the block is

Pm Pm
@ M+ m) ©) M —-m)
© P PM
M+ m)

A man fires a bullet of mass 200 g at a speed
of 5 m/s. The gun is of 1 kg mass. By what
velocity the gun rebounds backward?

(@ 1m/s (b) 0.01 m/s

(c) 0.1m/s (d) 10 m/s

A man weighs 80 kg. He stands on a weighing
scale in a lift which is moving upwards with a
uniform acceleration of 5m/s*. What would

be the reading on the scale? (g = 10 m/s?)

(a) Zero (b) 400N
(c) 800N (d) 1200 N

A wire of length 100 cm is connected to a cell
of emf 2 V and negligible internal resistance.
The resistance of the wire is 3Q, the
additional resistance required to produce a
potential difference of 1 mV/cm on the wire is
(@) 297 Q (b) 60 Q

(c) 57 Q (d) 35Q

The only force acting on a 2.0 kg body as it
moves along a positive x-axis has an
x-component F, = — 6x with x in metres. The
velocity at x = 3.0 m is 8.0 m/s. The velocity of
the body at x = 40 m is

(a) 6.6 m/s (b) 46.6 m/s

(c) 60 m/s (d) 96.6 m/s

A quarter horse power motor runs at a speed
of 600 rpm. Assuming 40% efficiency, the
work done by the motor in the one rotation
will be

(@) 7.46J
(c) 7400 J

(b) 746 J
(d) 7.46 erg

33.

34.

35.

36.

37.

the surface of the earth with an initial
velocity of 10 km/s. If the radius of the earth
is 6400 km and atmospheric resistance is
negligible. Find the distance above the
surface of the earth that the rocket will go.
(@25x10% km (b) 30 x 10* km

(©) 40x 10° km (d) 30 x 10% km

Consider a two particle system with particles
having masses m; and m, . If the first particle
is pushed towards the centre of mass through
a distance d, by what distance should the
second particle be moved so as to keep the
centre of mass at the same position?

@d ) T2qg
m

© " g @ Mg
m +m, m,

A body of mass M while falling vertically
downwards under gravity breaks into two
parts a body B of mass 1M and body C of
mass 2 M. The centre of r?lass of bodies B and
Cc takgn together shifts compared to that of

body A towards

(a) body C

(b) body B

(c) does not shift

(d) depends on height of breaking

A meter stick is balanced on a knife edge at its
centre. When two coins, each of mass 5 g are
put one on top of the other at the 12.0 cm
mark, the stick is found to be balanced at
45.0 cm. The mass of the meter stick is

(@13g (033g (c)66g (d)77¢g

A particle performing uniform circular motion
has angular momentum L. If its angular
frequency is doubled and its kinetic energy
halved, then new angular momentum is

L L
(@) 2 (b) 2L () 4L (d) >

Suppose the gravitational force varies inversely
as the nth power of distance. Then, the time
period of a planet in circular orbit of radius R

around the sun will be proportional to
n+1 n-1

@ R[ 2 (b) R[ ) (©R" (@ R(n52)
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38. A geo-stationary satellite is in an orbit of 45. According to Newton’s law of cooling, the

39.

40.

41.

42.

43.

44.

radius 36000 km. Approximately what would
be the time period of a spy satellite orbiting a
few hundred kilometres above the surface of
the earth? (Earth radius = 6400 km)

@1h (o)2h

(c)4h (d)8h

IfS is the stress and Y is the Young’s modulus

of material of a wire, the energy stored in the
wire per unit volume is

2Y S
@5 ©%y
2 s2
(c)2S<Y (d) E

Two identical cylindrical vessels with their
bases at the same level, each contains a liquid
of density 1.3 x 10° kg/m®. The area of each
base is 4.00 cm?, but in one vessel, the liquid
height is 0.854 m and in the other it is 1.560 m.
Find the work done by the gravitational force
in equalizing the levels when the two vessels
are connected.

(@) 0.0635J (b)0.635J (c)6.35J (d)63.5J

A wire extends by 1 mm when a force is
applied. Double the force is applied to
another wire of the same material and length
but half the radius of cross-section. The
elongation of the wire in mm will be

(@) 8 (b) 4 ©2 (d)1

The energy density% of an ideal gas is related
to its pressure p as
u
a)—=3 b
(@) v P (0)
1
3

u —_—
(C)V_ P ()

1kg of a diatomic gas is at a pressure of
8 x10* N/m®. The density of the gas is
4kg/m?®, what is the energy of the gas due to
its thermal motion?
(a) 3x 10%J
(c) 6x 10

(b) 5x10*J
(d)7 x10%J

A refrigerator is to maintain eatables at 9°C. If
room temperature is 36°C, then the
coefficient of performance is
(2) 8.6 (b) 10.4
(c) 11.2 (d)125

46.

47.

48.

49.

50.

rate of cooling of a body is proportional to
(A8)", where A0 is the difference of the

temperature of the body and surroundings,
and n is equal to

(a) four (b) three (c) two (d) one

Two spheres of the same material have radii
1 m and 4 m and temperatures 4000 K and
2000 K respectively., The ratio of energy
radiated per second by the first sphere to the
second is

(@1:1 (b)16:1

(c)4:1 d1:9

A whistle producing sound waves of
frequency 9500 Hz and above is approaching
a stationary person with speed v m/s. The
velocity of sound in air is 300 m/s. If the
person can hear frequencies up to maximum
of 10000 Hz, the maximum value of v up to
which he can hear the whistle is

(a) 3% m/s (b) 15v2 m/s
(c) 5 m/s (d)15m/s

The displacement of an object attached to a
spring and executing simple harmonic
motion is given byx =2 x 1072 cosnt metre.

The time at which the maximum speed first
occurs is

(@) 0.25s (b) 0.50s

(c)0.75s (d)0.125 s

Two concentric spherical shells of radii r
and r, have similar charges and equal surface
charge densities (). What is the potential at
the common centre?

@) sﬂ(n +1) (b) f(ﬁ - 1)
0 0

(C)E.f (d)E.é
& & A

The electric field in a region is given by
E= (%) i. An expression for the potential in

the region assuming the potential at infinity

to be zero is

3
A2 A
(© ox (d) ?
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Chemistry

. What is the minimum volume of water

required to dissolve 1 g of calc1um sulphate at
298K? K, for CaSO, is 9.0 x 107°

(Molar mass of CaSO =136g mol D!
(@)2.45L (b) 4.08 L

(c)4.90L (d) 3.00 L

. What will be the value [OH]? in the 0.1M

solution of ammonium hydroxide having
K, =1.8%x107°?
(@1.8x107°
(©1.8x10™

(0)1.8x 1078
(d)1.8x107°

. One mole of N,0,(g) at 300K is kept in a

closed vessel at 1 atm pressure. It is heated to
600K when 20% by mass of N,0,(g)
decomposes to NO,(g). The resultant
pressure is

(@ 1.2atm (b)24atm (c)20atm (d)1.0atm

. A boy after swimming comes out from a pool

covered with a film of water weighing 80 g.
How much heat must be supplied to
evaporate this water? (AH; = 40.79 k] mol ")
(a)1.61x 10° kJ (b)1.71x10% kJ
(c)1.81x 10% kJ (d)1.91x10% kJ

. Which of the following is planar?

(a) XeO, (b) XeO4F
(c) XeO,F, (d) XeF,

. Schrodinger wave equation, for a particle in a

one dimension box is

62111 om

a E—coy=0

@— 52 h — (E-o)y
8y 8n'm p

(0) — 52 E-V=0
82111 2m

(9 E-V 0

©— 5 h —(E-V)p=
8y _ 8n’m _

D5t 7 G770

. The number of C1™ ions in 100 mL 0of0.001 M

HCI solution is
(a) 6.022 x 102
(b) 6.022 x 10%°
(c) 6.022 x 10'°
(d) 6.022 x 10%*

8.

10.

11.

12.

13.

14.

15.

16.

17.

The energy associated with first orbital of
hydrogen atom is

(@) - 8.72 x 1078 (b) — 8.80x 107 '8J
(c)- 87.0x 107 '8y (d) - 8.82 x 107 '°J

. The energy of one mole of protons of

radiation whose frequency is 5 x 10** Hz is

(a) 192.51kJ mol™" (b) 199.51kJ mol ™"
(c) 195.45kJ mol ™" (d) 170.00kJ mol™"

The number of unshared valence electron
pairs in XeF, is

(@2 (b) 4

(©3 (d)1

Mustard gas is

(a) COCl,

(b) CCI,NO,

(c) CHCI,NO,

(d) [CICH,— CH,SCH, CH,CI]

Amorphous solids are characterised by
property as

(a) isotropic (b) anisotropic

(c) sharp melting point  (d) true solid

The species having no S—S bond is
@805 (0S,05” (©)S,057  (d)S,0%"

Television picture tubes are

(a) cathode-ray tubes (b) o-particle tube
(c) y-rays tube (d) X-ray tube

Density of 3M NaCl solution is 1.25 g/cc. The
molality of solution is

(a) 2.79 molal (b) 0.279 molal
(c) 1.279 molal (d) 3.85 molal

Molecular structure of XeO, and XeOF,
respectively are

(a) trigonal planar and octahedral

(b) pyramidal and square pyramidal

(c) pyramidal and trigonal bipyramidal

(d) both have imperfect tetrahedral shape

Which of the following defects are present in
AgBr and ZnS crystal systems?

(a) Frenkel and Schottky

(b) Schottky and Frenkel

(c) Frenkel and Frenkel

(d) Schottky and Schottky
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18.

19.

20.

21.

22.

23.

24.

25.

The hybridisation of atomic orbital of 26
nitrogen in NO;, NO; and NHJ are

respectively
(a) sp, sp?, sp°
(c) sp?, sp, sp°

(b) sp?, sp°, sp 27
(d) spd, sp°, sp

The correct order of increasing polarising
power of the cations in the following is
AlCl;, MgCl,, NaCl

(a) AICI; <MgCl, < NaCl

(b) MgCl, <NaCl <AICl,

(c) NaCl <MgCl, < AIClg

(d) NaCl <AICl; < MgCl, 28.

Which of the following oxides of nitrogen is
not an air pollutant?

@NO, (N0  (©NO5 (d)NO

The chemical reaction,

CHO
CO, HCl R
Anhyd. AlCl, — CuCl 29.

is known as

(a) Gattermann reaction

(b) Tishchenko reaction

(c) Gattermann-Koch reaction
(d) Frankland reaction

Which one of the following is an aromatic
compound?

@ <_>
N
)

© <=>
)

The number of possible alcohol isomers for

CH,Ois
(a) 4 (b) 3 ©2 (d5

Z

®) Q
|

o <=:}
|

H

33.

Intramolecular hydrogen bonding is found in
(a) o-nitrophenol (b) mnitrophenol
(c) p-nitrophenol (d) phenol

The heat produced on combustion of 34.

methane is approximately

31.

32.

Maximum number of 6-bonds that may be
present in an isomer of C H, are

(@) 10 (b) 11 (c)12 (d) 13

. Tick the statement which is not true.

(a) Boiling point of ethanol is greater than
ethoxyethane due to H-bonding

(b) Ethoxyethane is soluble in water due to
H-bonding

(c) Ethanol is soluble in water due to H-bonding

(d) Ethoxyethane has nearly same boiling point as
that of propane

Which one of the following statements is not

true about vitamins?

(@) They were known as vitamins in their early
discovery

(b) Vitamin C and D are water soluble

(c) Deficiency of vitamin Bg is responsible for
convulsions

(d) Thiamine is one from the class vitamin B

Tick the statement which is not true about

carboxylic acids?

(a) Higher carboxylic acids are odourless

b) Benzoic acid is insoluble in water

c) Acetic acid exists as dimer in vapour phase

d) Carboxylic acids show higher boiling point than
alcohols of comparable molecular mass

(
(
(

. Which one of the following alcohols is

known as wood’s spirit?

(a) Methanol (b) Ethanol (c) Propanol (d) Butanol
Which one of the following is an essential
amino acid?

(a) Valine  (b) Serine  (c) Cystein (d) Proline
Polymer with low degree of polymerisation is
known as

(a) higher polymer
(c) macro molecule

(b) oligomer
(d) copolymer

The reaction, R—NH, + CHCl, + 3KOH Heat,

R—NC +3KCl + 3H,0
is known as
(a) Gabriel phthalimide synthesis
(b) Hofmann reaction
(c) Carbylamine reaction
(d) Leibermann nitroso reaction

Schiff's base is formed by the reaction of
aldehyde with

=

(a) 890 kd per g (b) 74.2 kd per g (a) amine (b) alcohol
(c) 55.6 kd per g (d) 49.5 kd per g (c) phenol (d) carboxylic acid
Page 6 of 30
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35.

36.

37.

38.

39.

40.

41.

42.

The chemical reaction,
Cl
cl cl
@ + 301, —oidht, is
cl Cl
Cl

a substitution reaction

an addition reaction

an elimination reaction

a rearrangement reaction

(@)
(b)
(©
(d)

CCl, is

(a) an electrophile
(c) a nucleophile

(b) a free radical
(d) None of these

DIBAL-H is
(@) AH ( -Bu), (b) AI(OC Hs )5
(c) AI[(CH,),CHOl,  (d) AlCI,

Which of the following is not correct?
(a) Chemical adsorption is reversible in nature
(b) Physical adsorption is reversible in nature
(c) AH is small in physical adsorption

(d) AH is large in chemical adsorption

What is the mole fraction of the solute in
2.5 molal aqueous solution?

(a) 0.043 (b) 0.053

(c) 0.063 (d) 0.073

A solution containing 2.44g of a solute
dissolved in 75g of water boiled at 100.413°C.
What will be the molar mass of the solute
(K, for water = 0.52 K kg mol ™ ')?

(a) 40.96 g mol™"
(b) 20.48 gmol~"
(c)81.92g mol™"
(d) None of the above

In the lead-acid battery during charging, the
cathode reaction is

(a) formation of PbO,,

(b) formation of PbSO,

(c) reduction of Pb?* to Pb

(d) decomposition of Pb at the anode

Which concentration plot is linear for a first
order reaction?

(a) [A] versus time

(b) In [A] versus time

(c) log [A] versus 1/time
@

43.

44.

45.

46.

47.

48.

49.

50.

For the reaction,
H,F,(g) — H,(g) +F,(g); AE =-14.2k is
cal/mole at 25°C. The change in enthalpy of
the reaction is
(a) 13.6 kJ/mol (b) — 13.6 kd/mol
(c) 1.36 kd/mol (d) — 56.87 kd/mol

k

In the reversible reaction, 2NO, _“k; N,O,,
2

the rate of disappearance of NO, is equal to
(@ 2 o, P
k2
(b) 2k, [NO,] -2k, [N,O,]
(c) 2k, [NO, 2 - 2k, N,O,]
(d) (2k1 - kz) [N02]

A metal oxide has the empirical formula
Mg 960100- What will be the percentage of
M?** ions in the crystal?

(@)90.67 (b)91.67 (c)8.33 (d) 9.33

2 g of benzoic acid (C¢H,COOH) is dissolved

in 25 g of benzene. The observed molar mass
of benzoic acid is found to be 241.98. What is
the percentage association of acid if it forms
in solution?

(a) 85.2% (b) 89.2%

(€)95.2%  (d) 99.2%

0.6 mL of acetic acid is dissolved in 1 L of
water. The value of van’t Hoff factor is 1.04.
What will be the degree of dissociation of the
acetic acid?

(a) 0.01 (b) 0.02 (c) 0.03

What pressure of H, would be required to
make emf of the hydrogen electrode zero in
water at 25°C?
(@107 atm

(c) 1 atm

(d) 0.04

(b) 10~ atm
(d) 0.5 atm

The root mean square velocity of an ideal gas
at constant pressure varies with density (d) as

2 1
(@ d (b)d (c)vd (d) Wi
How many grams of potassium dichromate
are required to oxidise 20.0 g of Fe** in
FeSO, toFe’*, if the reaction is carried out in
an acidic medium? Molar masses of K,Cr,0,
and FeSO, are 294 and 152 respectively.

Square root of [A] versus time 8 gjg g 8 Z;jg g
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Mathematics
. Let A = [ay],,« , be @ matrix such that g; =1, 9. The complex number z = x + iy satisfy the
Vi, j. Then, equation Z- - =1lies on
(a) rank (A) > 1 (b) rank (A) =1 Z + 51
(c) rank (Ay=m (d) rank (A)=n (a) the X-axis
. The equation (b) the straight line y = 5
2 2 2 2 _ (c) a circle passing through origin
‘/(X 2) t+ yo+ ‘/(X 2y 4 (d) None of the above
represents 10. The equation of the curve satlsfylng the
(8) circle (0) a parabola differential equation y(x+y®)dx = x(y* - x)d
(c) pair of straight lines  (d) an ellipse a y y y
) and passing through the point (1, 1) is
1/n
lim (n!) equals @y -2x+3x%=0 (0)y’+2x+ 3% =0
noe N © y® +2x-3x?y=0 (d) None of the above
(a)e (ye™ o - x°
(c) 1 (d) None of these 11. If lim —=-1, then ais equal to
X —a - Q
x*
I — @0 (b)e
(x* +a®)(x* +b*)(x* +¢?) ©2 (d) None of the above
s
= 2a+b)b+cta) then 12, Let f(x) =sin x, g(x) = x* and h(x) = log, x.If
- dx ) G (x) = hogof (x), then G” (x) is equal to
J.O m is equal to (a)2 cosecjx cotx (b)y-2 cosech cot x
n n n n (c) 2 cosec“x (d) —2 cosec“x
(@) — (b) — c) — (d) —
60 20 40 80 13. For any integer n, the integral
. For all real x, gsin’x 4 goos®x 4o f:e°°sz ¥ cos®(2n + 1) x dx has the value
(@24 (b)>4 (a)1 (b) (c)2m  (d) None of these
4 d) N f th
©< () None of these 14. The area defined by 1<|x -2 +|y +1|<21is
. The length of the perpendicular drawn from (in sq units)
(1, 2, 3) to the line X =& - ¥ 2_ 7 Z__27 is (@2 (b) 4 (©)6 (d)None of these
(@4units  (b)5units  (¢)Bunits () 7units 13- If Co, Cy, Gy, ..., Cy5 are the binomial
. . . . 15
. The number of equivalence relations on the (éoefﬁ;:é('ents;rcl‘the exp a;;sgon of (1 +x)™, then
set {1, 2, 3} containing (1, 2) and (2, 1) is 21452 T8 4 2215 g equal to
(@3 (b) 1 C C G Cis
()2 (d) None of these (@) 32 (b) 64
1 3 (c) 128 (d) None of these
. Let A= R;x>— d B= R;x>—1.
¢ {XG X 2} an {XG * 4} 16. Let the function f, g and h be defined from R
If f:A— B is defined as f(x)=x* - x+1, to R such that f(x)=x* -1, g(x)=yx* +1
then the solution set of the equation 0, if x< 0 )
F(x) = f(x) is and h(x) = X if x20' then (ho (fog))(x) is
(a) {1} (b) {2} equal to
©) {1} (d) None of these (a) x (b) X2
2 (c)0 (d) None of these
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18.

17.

19.

20.

21.

22.

23.

24.

25.

If AB is a diameter of a circle and C is any

point on the circumference of the circle, then

(a) the perimeter of AABC is maximum, when it is
isosceles

(b) the area of AABC is minimum, when it is isosceles

(c)the area of AABC is maximum, when it is
isosceles

(d) None of the above

a & 1+d°

If |b b> 1+b3|=0 and vectors (1,q, &),
c ¢ 1+c°

(1,b,b?) and (1,c,c?) are non-coplanar, then

the product abc equals
(@2 (o) -1 @1 do

Ifa = 4i + 6j and b = 3] + 4k, then the vector
form of component of a along b is
18 18
a 3j + 4k b 3j + 4k
( )1OJ§( i ) ( ) ( j )
18 a5 . i 18
c) —(3j + 4k d 4i+ 6
()ﬁ(] ) ()25(1 i)
Let f(x)=sin x-tan x, x€(0,n/2), then

tangent drawn to the curve y = f(x) at any
point will

(a) lie above the curve
(c) Nothing can be said

(b) lie below the curve
(d) be parallel to a fixed line

If [x] denotes the greatest integer < x, then the
lim | x5 *1 is equal to
x—0

(@0 (b) 1
(c)-1 (d) Does not exist

The differential equation of all conics whose
centre lies as origin, is of order

(@) 2 ()3

(c) 4 (d) None of the above

Let a, b and ¢ be three vectors such that
axb=candc xa =b, then

(@)a-b=|c]? (b)c-a gbj% (c)b-c =|al®(d)a||bxc

If cos™ x>sin"' x, then x belongs to the

interval

1 1
—w0) () (=10 0o-L] @f-1-L
@ =0 ©f )(ﬂ:ﬁ]u[ %
The number of non-zero diagonal matrices of
order 4 satisfying A” = A is

(@2 (b) 4 (c) 16 (d) 15

26.

2.

28.

29.

30.

31.

32.

33.

The number of ways in which 52 cards can
be divided into 4 sets, three of them having
17 cards each and the fourth one having just
one card, is
2!
(@) >

521 511 511
[a7ns ¢ d

b
( )(17!)33! a7 7133

If R is a relation on a finite set having n
elements, then the number of relations on A
is

(@) 2" 02" (o) n? (d)n"

If the area bounded by the curve y = f(x)
X-axis and the abscissae x=1and x=b
is (b — 1) sin(3b + 4), then f(x) is

(@) (x — 1)cos (3x + 4)

(b) sin(3x + 4)

(c)sin(3x + 4)+ 3(x — 1)cos (3x + 4)

(d) None of the above

If the angles of a triangle are in the ratio 4 :1:1,
then the ratio of} the longest side and
perimeter is

a)V3:2+/3()1:6
Iflz-1+|z+3l=
of|z - 4|is

@08 O0O8 @19 (@59

If a, b and ¢ are the roots of equation
X —px* +gx-r=0, then the value of

vvvv

c)1:2++/3 (d)2:6

8, then the range of value

%+bi2+lzis

@f;m' @“;m’
@iﬁﬂ- (migﬂ

If [ f(x) dx = F(x), then [’ f(x*) dx is equal
to

1
2{><2F J'F yax?}

L ) SO )= [FO®) o)

(c E{X (x —EJ.F(X )dx}

(d) None of the above

In three dimensional space, x¥* —~5x+6 =0
represents

(a) two points (b) two parallel planes
(c) two parallel lines  (d) a pair of non-parallel lines
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34.

35.

36.

37.

38.

39.

40.

If f(x) =log, (log x), thenj—x(f(x]) at x=eis
@2 (o)e
(c)e +1 (d) None of the above
X +x —16x+20 fxso
Let f(x) = (x — 2)? ’ .
b, ifx=2

If f(x) is continuous for all x, then b is equal
to

(@7 (b)3 ()2 (d)5

The locus of the middle points of the chords
of the circle x* + y* = *, which subtend a
right angle at the centre, is

(<':\)><2+y2=82—2 b) X2 + y? =242

2 _32
(c)x+y2_T

(d) None of the above

An integrating factor of the differential
. dx .
equation ylog y — + x—log y =0 is
dy
(@) |0§11 (log y) (0) log )/1

C) — d) ——
( )logy ( )|Og (log y)

A fair die is rolled. Consider the events
A={1,3,5}, B={2,3}and C = {2, 3, 4, 5}.

Then, the conditional probability
P(AUB/Q)is
1 5 1 3
_ b) = — d) =
(@) 2 () 2 © > d n
India plays two matches each with West

Indies and Australia. In any match, the
probabilities of India getting 0, 1 and 2 points
are 0.45, 0.05 and 0.50, respectively.
Assuming that the outcomes are
independent, the probability of India getting
atleast 7 points is
1
(a) 0.0875 (b) 1

(c) 0.1125 (d) None of these

The region represented by the inequation
system x,y 20,y <6,x+ y<3,is

(a) unbounded in first quadrant

(b) unbounded in first and second quadrants

(c) bounded in first quadrant

(d) None of the above

43.

44.

45.

46.

47.

48.

. If x¥* + px + 11is a factor of ax® + bx + ¢, then

b)a?+c®=-ab
(d) None of these

(@)a® +c?=ab
(c)a® -c?=ab

. The set of values of x for which
tan 3x —tan 2x _ is
1+tan 3xtan 2x
a byl
@0 (0) { 4}

©{nmm+mn/4n=1273...}
d){2nm+mn/4n=123...}

If y=alog x+bx* +x has its extremum
values at x = — 1and x = 2, then

@a=2b=-1 !

bya=2,b=—

N

1 1
Cla=-2,b=— da=2,b=-—
(0 5 (d) P

The angle through which the axes must be
rotated without translation, in anti-clockwise
sense, so that the expression
ax* + 2hxy +by® +2gx + 2fy + ¢ =0 does not
contain the mixed product xy, is given by

_if 2h 1 1 2h
(a) tan (m] (b)Etan [EJ

1 i 2h 1 S h
(c)Etan (ﬁ] (d)Etan (ﬁ]

If cos A + cos C = 4sin? %B, then the sides a,

b and ¢ of the triangle are in

(a) AP (b) GP (c) HP (d) None of the above
The two consecutive terms in the expansion
of (3 + 2x)”* whose coefficients are equal, are
(a) 30th and 31stterms  (b) 31st and 32nd terms
(c) 29th and 30th terms  (d) None of these

If g(f(x)) =|sin x|, f(g(x)) = (sin vx)?, then
(a )f(x)=smx g -|x|

(b) f(x) = =sinVx

(c) fand g cannot be determined

(0) f(x) =sin* xg(x) = Vx

Let * be a binary operation on the set Q * of all
positive rational numbers defined by
a*b= % forall a,b € Q*. The inverse of 0.1

under operation * is

(a)10° (b) 10° (c) 10* (d) None of these
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49. If a,b, c,d and p are distinct real numbers such  50. If the position vectors of three points are

that (& + b2+ ¢+ d?)p® - 2(ab+bc+cd)p a-2b +3c,2a +3b - 4c and - 7b + 10c, then
+(? +c* +d?*) <0, then a, b, c and d are in t(il)ectolllllr::afoints are (6) non-colinear
| - |
(a) AP (b) HP (c)ab=cd (d)GP (c) coplanar (d) None of the above
Answers
Physics
1. (0) 2. (@ 3. @ 4. (b) 5. (@ 6. () 7. (0) 8. (@ 9. (& 10. (©
11. (@)  12. () 13. () 14.(c 15.(d) 16.(d) 17.(@ 18.() 19.(d) 20. (c)
21. @ 22, () 23. b)) 24.(") 25.( 26.( 27.(@ 28.(d 29.( 30. @)
31. (@ 32. (& 33. (@ 34. (© 35. (© 36. (@) 37. (@ 38. (b) 39. (d 40. (b)
41. (@) 42, (b) 43. (b) 44, (b) 45. (d) 46. (@) 47. (d) 48. () 49. (@ 50. (d)
Chemistry
1. (@ 2. (@ 3. (0 4. (c) 5. (@ 6. (@) 7. (© 8. (" 9. B 10. (©
11. (d) 12. (® 13. () 14.(@ 15.(d) 16.() 17.(c) 18.(@ 19.() 20. (b
21.() 22.0) 23.( 240 250 260 27.0 280 29.@ 30 (y
31. (@ 32. (d) 33. (© 34. (@ 35. (b) 36. (@) 37. (@ 38. (@ 39. (@ 40. (@)
41. (&  42. (b) 43.(d 44.(c) 45.(b) 46.(d 47.(d 48.(c) 49.(d) 50. ()
Mathematics
1. ) 2. () 3. (0 4. (a) 5. @) 6. (@ 7. © 8. (@ 9. (@ 10. (@
11. (d)  12. (d) 13. (@ 14.(c 15.(d) 16.() 17.(c) 18.() 19. () 20. (@
21. () 22, (c) 23. (d 24.(d 25.(d 26.(0) 27.(0) 28.() 29.(@ 30.()
31. (b 32. (& 33. () 34. (@ 35. (@ 36. (@) 37. (b 38. (d) 39. (@ 40. ()
41. (c 42. () 43.(d 44.(c)0 45.(@ 46.(@ 47.(d 48.(@ 49.(d 50. ()

(*) None option is correct.
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Solutions

Physics

1. In Millikan's oil drop experiment, the charged oil

drop remains suspended (in equilibrium) when

downward weight of drop is balanced by upward

electrostatic force and charge on drop g = ne, i.e.
qE = mg = neE = mg

If r is radius of oil drop, then mass m = %mgp

neE = %m3pg
r= 3neE A
4mpg
. Given, V(x)= 20 volt
(* -4)
We know that
g=-39Y
dx
__d| 20
dx| (x? - 4)
= M volt
(x* -4y
Atx =4 pm
v=20 X (2 x4) =£V/pun

4y -4 9

Since, V decreases as x increases, it follows from

\%4
E = —C;— that E is along the +ve x-direction.
be

10Q 5V
|_
o— —o
A B
—
2v X

In the circuit 10 Q and X Q resistance are in series
combination. Thus, R=10 + X

From the circuit diagram,

Current, 1‘=E
R
_5-2 _ 3
T10+X 104X
We know that
Vg =E+1ir

[ because current flows from positive terminal to
negative terminal]

Here, Vag =4V
4=2+ 8 x X
10+ X
>
10+ X
2010 + X)=3X
20 + 2X =3X
X=20Q
4. Let the resistance of whole wire = R
We know that
V2 A
p=2 )
R

Now after cutting the wire into two equal pieces

R
the resistance of each piece = E

Now, equivalent resistance

Ry R
-2 2_F
R,R 4
2 2
Power dissipation becomes
V2
P = —
(@)
4
4v?
p ==Y
"R
P, =4P [from Eq. (i)]
P_z = 4
P, 1

. GivenR, =R, =R

Now, in the series combination,
Equivalent resistance
S=R, + R, =2R ()
In parallel combination,
R, XR,
R, + R,
_RxR_FR
"R+R 2R

Equivalent resistance, P =

oy}

N D

...(il)
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Dividing Eq. (i) by Eq. (ii), we get

S_orx2

P R

S=4P
So, n=4

. Given

Side of triangles loop = I
Current = i
Magnetic field = B
The torque acting on a loop is given by
T = p,Bsin® ()
Here, 6 =90° p,, =iA

ey

V3 o

Pm = TI i ...(ii)
From the Egs. (i) and (ii), we get

T= ﬁIZiB
4

. The magnetic field at the centre of circular coil is

B:“ii
2r

where, r =radius of circle = L
2n

B=%i><27n (o1 =2m

= 15'=“OT"’t )

when wire of length I bents into a circular loop of n
turns, then
1

nx2amn

I=nx2nr’ =1’ =

Thus, new magnetic field
B,=p0ni _ Moni B X 27

2r’ 2 1
= Wit o 2

1

From Eq. (i),
B’ =n’B
. Given, 0 =60°
We know that
T = MBsin6 .. (1)

W = MB(1 — cos 0)
= MB(1 — cos60°)
w = MB (i)
2

From Eq. (i),
T = MBsin60°
2
From Eq. (ii),
T=~3W

9. Given, self-inductance (L)=10 H

Frequency (f) =50 Hz

Now, we know that

f:;
2nJLC

JLC = 1
2nf

-1
4 f?
1
C=——__
AT L
c-__
4 x 1 x(B0Y x 10

C=1uF

LC

10. =2 + £

Since, ; and i, are mutually perpendicular.

[2 2
Iy + I

io=d -
™o 2
£+
2
11. Given, A, =4000 A
and A, =5000 A

We know that,

Resolving power of instrument o %

(RP) _ Ay
(RP) Ay
— 5000
4000
(RP) _5
(RP), 4

12. The refractive index of a prism is given by

sinl(A + D)
2

sin| —
2

where, A = angle of prism and

...()

D = angle of minimum deviation
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13.

14.

15.

It follows from Eq. (i) that greater the refractive
index, the greater is the angle of minimum
deviation. Since, the refractive index for the blue
light greater than that of red light, the angle of
minimum deviation (D,) for blue light will be
greater than that (i.e. angle D)) for red light.

First

minimum
A
v C

According the figure, the direction 6 along which
we have the nth interference maximum is given by
dsin® = n,
dsin 0
n=
A

o <— 0 —

If d = 2\, we have
n =2sin0

Since, the maximum value of 6 is 90°
Ny =2sin90° =2.  Thus there are two
interference maxima in addition to the central
maximum (which corresponds to 6 =0). Hence, the
maximum of possible interference maxima is
three.

Given,

Work function ¢ =40 eV =40 x 16 x 107°V

We know that
hc
¢ =
}"max
hc
}"max = F

_662x107* x3x10°
40 x16 x107%°
=310 nm

For a charged particle
h

J2mqV
Since, A, = A, we have
h _ h
\/Zmpqu \/Zmaqava
v, = mpqu
mocqot
mpqu =myq,Vy
- M3V _V
4m,-2q, 8

16.

17.

18.

19.

20.

21.

Frequency of the series limit of Balmer series of
hydrogen atom in terms of Rydberg constant R and

1 RC
speed of light cis — = —.
P g x -2

0 U238 N 82Pb206

Number of o-particles is given by
238 =4n + 206
4n =238 - 206
n= g
4
n=38
Number of B-particles is given by
92=2n-m+ 82
92=2x8-m+ 82
92=16 -m + 82

92=98-m
m=98-92
m=6

As per give circuit diode D, is forward biased and
offers a resistance of 50 Q. Diode D, is reverse
biased and as it corresponding resistance is
infinite no current flow through it. The equivalent
circuit is as shown in figure.

150 Q 150 Q
50 Q
gy 100Q
2 A

(60 + 150 + 100) 300

The electric field of the junction of Zener diode is
not very low.

Given, E =10V
Emin =2V
Now, we know that modulation index
(m,) = Eax — Emin
a
Emax + Emin
=10-2_8_2
10+2 12 3
We know that,
F=q(vxB)
5o P
[qllv]
-2
= M) vr-ie)
[CIILT™]
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22. Givenv = o/x

= %=a«/§=>§=adt
t

Jx

Integrating both sides, we get

X t
[F=[oa
0 X 0
vz _ ot
2
_ ot
X=——"
4
x o t?

23. Asthereis no external force acting on the body, all
the internal forces are conservative. So, we can
apply the principle of conservation of energy.

From conservation of energy,

Potential energy at height h = KE at ground
[ KE at height = PE at ground = 0]
Therefore, at height h, PE of ball A
PE=m,gh

KE at ground = %m RA

V, = +/2gh
Similarly, Vg = «/2gh
Therefore, Vy =Vp
2 2
u u
24. H =500 m=—“* =—Y—
2g 2x10
u’, = 100000
or u, = 100«/%2 ... (1)
s
R=20,000 m = 24 Y = 2XUx 10910
g 10
or u, = 100+/10 .. .(if)
Now, u=.Ju+ uf, =100+20 m/s

25. We know that
Angular displacement (6)

Angular velocity =
Time
As both cars complete their circle (21) in equal time
21 .
w =— ...(4)
t
2n .
W, =— ...(ii)
t
From Egs. (i) and (ii), we get
o 1
o, 1

26. The acceleration of the (rope + block) system is

given by a = . Hence, the force on the block

m+

MP
of mass M is equal to [ )
m+ M

27. Given, Mass of bullet =200 g

Speed of bullet =5 m/s
Mass of gun = 1 kg

According to the question

200 y5_1xv

1000

1000

Ve ——
1000

v=1m/s

28. Given, m =80kg
a=5m/s
g =10m/s?
We know that,
w=m(g + a)=80(10 + b)
=80(15) =1200 N

29. Current, i = E _ 2 __ 2
(R+V) 3+R @B+R)
= 2 X3
3+ R)
v_v
1 L
1x1o‘3=A
(3+ R)x 100
i: 6
10 (B + R)
3+ R=60
R=60-3
R=57Q

30. As the body moves along the x-axis from
x; =30 mto x; =40 m, the work done by the force
is

W=jx‘fx dx=jxf—6xdx =32 - X%
X X

= -3[(40f - 30¥111=-211

According to the work-kinetic energy theorem,
this gives the change in the kinetic energy.

W = AK= %m(v% - )

where, v; is the initial velocity (at x;) and v, is the
final velocity (at x;). The theorem yields.

v = |y 2 =\/ﬂ+(8.0)2 =66m/s
m 20

1
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31.

32.

33.

764
Given, power is %nP = %W =1865W

Since, efficiency of motor is 40%.
The power used in doing work is 40% of 186.5W, so

P=1865x 20
100
=746 W
Angular velocity of the motor, ® = 600 rpm = 10 1ps
= o = (600)(2m)60 rad/s
= o =207 rad/s
Let the torque be T.
So, P=To
= T= B
o)
_ 7486
" 20m
Now, work done in 1 rotation= T(2m)
W= 746 X 21
20
W=746J

Radius of earth = 6400 km

According to the question,
GMm |, 1 A GMm
— + i =

R 2 (R + h)
~GM 1, _ -GM
R 2 R+h

lp_-GM  GM

2 (R+h) R

1VZ=GM 1 1
2 R+h R

%x(lO)Z =66 x10"1 x 60 x 10%

S
6400 + h 6400
h=25x10* km

To keep the centre of mass at the same
position,velocity of centre of mass is zero, so
m1V1 + m2V2 =0
1’1’11 + mz

(where, v, and v, are the velocities of particles 1
and 2 respectively)

at Cdt

[ vy = an and v, = 9 and mm, # 0}
dt dt

= mydn + mydr, =0

34.

35.

36.

(dr; and dr, represent the small changes in
displacement, so that dr, -0 and dr, -0 of
particles)
Let 2nd particle has been displaced by distance X,
then

my(d) + my(X)=0, X = - d

m,

Negative sign shows that both the particle have to
move in opposite directions.

So, m d is the distance moved by 2nd patrticle to

keep position of centre of mass unchanged.

Since, the acceleration of centre of mass in both
the cases is same equal to g. So, the centre of mass
of bodies B and C taken together does not shift
compared to that of body A.

Let w and w’ be the respective weight on the
meter stick and the coin

50 cm

S Q

P/
WAy,
w w
-~ -«
12cm 5cm

The mass of meter stick is connected at its
mid-point, i.e. at the 50 cm mark.

Mass of the meter stick = m

Mass of each coin, m=5¢g

When the coins are placed 12 cm away from the
end P, the centre of mass gets shifted by 5 cm from
R towards the end P. The centre of mass is located
at a distance of 45 cm from point P.

The net torque will be conserved for rotational
equilibrium about point R

10 + g{45 — 12) - m’g(50 — 45) =0
m,=10;<33=66g

Hence, the mass of meter stick is 66 g.

Angular momentum

L=Io ()

Kinetic energy, K = %I(u)2 = %Lw [from Eq. (i)]
L= %
0]

Now, the new angular momentum

5) [k
r=-2) [ K’'="and w’=2w]
20 2

= L=
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37.

38.

39.

40.

The necessary centripetal force required for a
planet to move round the sun

= gravitational force exerted on it
mv _ GM,m
R R"

ie.

Now, =

GM,
(n+1)/2
T= ZR(R—UZ)
(GM,)
T oc R+ 1/2

We know that
T? < R®

3/2
or LR
L) \R

T _ ( 6400 )3/2

T, 36000
3/2
T, = (%) % 24
36000
T, =2h

Energy stored in the wire

1 .
= 5 X stress X strain X volume

and Young's modulus = Suﬁ

Strain

where, strain = g

Energy stored in wire

=
2
= % X stress X strain
= l X S X E = i
2 Y 2y
Given,p =13 x 10° kg/m3
A =400 cm?
=40 _400x107 m?
100 x 100
h, =0854 m
h, = 1560 m

41.

42.

43.

44.

45.

Now, work done by gravity = loss in PE

Ap
= —4g (hy = h2)2
_400 x10™* x 13 x10° x 10 (1560 -0854)
4
=0635J
Given, A, =1 mm
We know that
F
A] oc —
1,2
or AL, _ B X i
A]1 Fl 1§
Al _ 2X2%x2=8
Al

1
Al, =8Al; =8 x1=8mm
The energy density % of an ideal gas is related to
its pressure p as

p

<|=
N | w

Thermal energy correspond to internal energy
Mass=1kg
Density =4 kg/m3

= Volume = Mass _ 1m3

Density 4_
Pressure = 8 x 10% N-m?
.. Internal energy (for diatomic gas) f =56

=gp><V=5><104J

cu=tmr=1pv
2 2

where, f is degree of freedom

Temperature inside the refrigerator,
T, =9°C = 282K
Room temperature T, = 36° C, =309 K
T
Coefficient of performance = 1
L-T
- 282 _ 1044
309 - 289
According to Newton's law of cooling
dt
But a (AB)"
dt
n=1
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46.

47.

48.

Energy radiated per second by a body which has
surface area A at temperature T is given by
Stefan's law,

E = 6AT*
2 4
Therefore & = (1—1) (E]
E, L) \T%
~ (1 )2 (4000 J“
4) \2000

E, 16 1

Given that the velocity of sound in air = 300 m/s. If
a source of sound is moving toward a stationary
listener, the frequency heard by listener would be
different from the actual frequency of the source,
this apparent frequency is given by

fa - Vsound in air
PP i

Vsound in air * Vsource

where symbols have their usual meanings. In the
denominator positive sign would be taken when
source is recending away from the listener, while
negative sign would be taken when source is
approaching the listener, let v be the maximum
value of source velocity for which the person is
able to hear the sound, then

1000 = [ 399} 9500
300 - v
= v=15m/s

To determine the position velocity, etc at first we
write the general representation of wave and then
compare the given wave equation with general
wave equation

Given X =(2x107%)cosmt
Thisgives a=2x102m=2cm
Att =0,

X =2cm

Chemistry

1. CaSO, —> Ca®* + 0%~

K,, =[Ca®*] (SO} ]
K, =8
9.0x107% =35
S=149.0x107° =30 x 10~% mol/L
Given, molecular mass = 136g mol -1
Solubility of CaSO, =3.0 x 1073 x 136 g/L
=041g/L

49.

50.

i.e. the object is at positive extreme, so to acquire
maximum speed (i.e. the reach mean position) it

1
takes Zth of the time period.
. . T
. Required time = —

where, ® = 2—“ =T
T

= T=2s
So, required time = T = 2 =05s

4 4
We know that

1 g

Tame, 1

and q =4nr’c
V= 41:e0 8 4an0

Now, potential at the centre

1 [41:1120 + 4n1220}

¢ 4me,

n o)
c
=—|[n + 1]
€
A
Given, E= —1i
X
We know that,
E=-%
dx

.. To dissolve 0.41 of CaSO,, water requires =1L

.. To dissolve 1g of CaSO,, water requires = (_ﬁ L

=2439L=2441L
_ INHJ][OH™] _ joH P
~ [NH,OH] [NH,OH]
[OHF” = K,, [NH,OH]
=18x10"° x0.1M
=18x10"°M
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N,0, ==>2NO,

Initial 1 0
Atequil 1-x 2x
=1-02 2x0.2
=08 =04
Mole of unreacted N,O, =0.8
n =
n, =12
From pV =nRT
b _ B
Tiny T
1 __ Db
300 x1 600 x12
= Py = —600 x1.2 =24 atm
300

. Hy, =40.79 kJ mol ™’

Number of moles (n) = ?—8

Heat, q = nHv

=80 L4079
18

=181.28 kJ
=1.81x10% kJ

. XeF, has square planar structure.

P ()
NV
Xe
2 I
S
it involves 5'133d2 hybridisation of xenon, which

adopts octahedral geometry in which two
positions are occupied by lone pair of electrons.

. Schrodinger wave equation for a particle in 1-D

box is given as
32111 2m
Jhuti S Rt
ox* h

where, Yy = wave function

(E =y =0

E =total energy of a particle

. 1M of HCI solution contains

6.022 x 10%° molecules of C1~ ions.

0.001 M solution will contain
=6.022 x 102 x 10~° molecule

=6.002 x 10% molecule

So, 6.022 x 10%° molecule are presentin 1L

10.

or in 1000 mL, the number of molecules present
=6022 x 10

. in 100 mL, the number of molecules present
_ 6.022 x 10%°

1000
=6.022 x 10'° molecules

x 100

. L =pz? [iz —i} 1.097 X 107[%]

A o
1 1007 x 107
A
A= ;7 =09115x 1077
1.097 x 10
g ho_ 6626 x107* Jsx2.99 x10° ms”™
A 09115 x10~" m

_ 6626 x107** Jsx2.99 x 10® ms™’
09115 x10™ " m

=217%x10"1°J=217x10"%J

Options are not correct.

. Energy of one photon is

E = hv
=6.626 x 107%4Js x5 x 10! Hz
=3313x10"1°J

*» One mole photons contains
=6.022 x 105 photons.

For 1 mole of photons, total energy
=6.022 x 10% x 3.313 x 10~ J/mol

=19.9508 x 10*J mol ™!
=199.508 x 10%J mol~!
=199.508 kJ mol~ !

XeF, has linear structure.

It involves spsd hybridisation on xenon which
adopts trigonal bipyramidal geometry in which
three positions are occupied by lone pairs.
Because of the symmetrical arrangement of three
lone pairs (each at an angle of 120°), the net
repulsion on the Xe—F bond pairs is zero.

Thus, XeF, has linear geometry.
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1.

12.

13.

14.

15.

16.

Mustard gas or sulphur mustard
(C1—CH, —CH, ), S, is a chemical agent that causes
burning of the skin, eyes and respiratory tract.

The constituent particles of amorphous solids
have only short range order of arrangement, i.e.
regular and periodical arrangement of particles is
seen to a short distance only. The structures of
amorphous solids are similar to that of liquids.
Glass, rubber, plastics, etc., are some of the
examples of amorphous solids. Amorphous solid
are isotropic in nature, i.e. physical property of
amorphous solid are same in all directions.

szoi ~ species having no S—S bond.
[
O"—ﬁ —O—ﬁ—O"
O O
The cathode ray tube (CRT) is a vacuum tube
containing one or more electron guns and a
fluorescent screen used to view images. It has a

means to accelerate and deflect the electron beam
on the screen to create the images.

Volume of solution = MLS_S
ensity
_ 100g
1.25g cm®
Given, molarity of NaCl solution = 3 M
1000 cm® of 3M NaCl contain = 3 mol NaCl

100 cm® of 3M NaCl will contain NaCl = ﬁ % 100

=80 cm® =0.08L

= 0.3 mol NaCl

Molality = 23 01
0.08L

=375 mol I !

Molecular structure of XeO,; and XeOF,
respectively are

XeO, @
Xe

O/ (l)l \O
(Pyramidal)

XeOF, F PI
NI/

Xe
/AN

F (. F

F

(Square pyramidal)

17.

18.

19.

20.

21.

Conditions causing Frenkel defects are
(i) coordination number is low
(ii) anions are much larger in size than the cations

In pure alkali metals halides, these defects are not
very common because the ions cannot get into
interstitial positions due to their large sizes.

These defects can be found in silver halides, such
as AgCl, AgBr, Agland zinc sulphides, i.e. ZnS etc.
Because of the small size of the Ag* and z?t ions,
these ions can go to the interstitial sites.

Nitronium ion (NO;)

A
O=N=0:

Hybridisation =sp

Geometry =linear

Nitrate (NO;)

Hybridisation = sp2
Geometry = trigonal planar
Ammonium ion (NH; )
i
N
/N
H gH

Hybridisation = sp3
Geometry = tetrahedral

NaCl < MgCl, < AICl; is the correct order of
increasing polarising power of the cations.
Because according to Fajan's rules for cations,
high charge and small size of the cation have more
polarising power that is ability to distort electron
density on an cation and induce partial covalent
character

Na* < Mg?" < A**

N,O is not an air pollutant. It is commonly known
as laughing gas. It is a colourless, non-flammable
gas possesing sweet odour and taste.

Gattermann-Koch reaction,

CO +HCl —» HCOCI
Formyl chloride (unstable)

CHO
© + Heoa _AICL+ Cucl ©/ ol

Benzaldehyde

Page 20 of 30

b e amomocmocaococ o o o or or ov on or v or o G0 G Gr GP G G) GP G G GP G G G) GP G G @GP @GP @GP G @G> o> o> oo o o



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

22.

23.

24.

7\ is an aromatic compound

|
H
Because it follows all the conditions of aromaticity.
(i) ItfollowsHuckel'srule(4n + 2) m =61 electrons
(n=0,12,..)
(ii) It is a planar, cyclic conjugated system.
(iii) 7t electrons are delocalised over the entire ring.
Possible alcohol isomers of C,H;,O is 4.
(i) CH,CH,CH,OH
1-butanol (n-butyl alcohol)
(ii) CH,CH,— Cll H—CH;,

OH

2-butanol (sec-butyl alcohol)
(iii) (CH; ), CHCH,0OH
2-methyl-1-propanol (iso-butyl alcohol)
CH,

(iv) CH, —c| —OH

CH,
2-methyl-2-propanol (t-butyl alcohol)

Intramolecular hydrogen bonding is found in
o-nitrophenol.

N—O

The hydrogen bonding is between hydrogen of
—OH group and oxygen of —NO, group which
results decrease in its boiling point.

The two groups are close (—OH and —NO,)
enough to each other for intra molecular hydrogen
bonding, make it less polar, steam volatile.

25. CH,(g) + 20,(g9) — CO,(g) + 2H,0(])

Enthalpy change for a given reaction is equal to
=(sum of standard enthalpies of formation of

products) — (sum of standard enthalpies of
formation of reactants).
Given,

enthalpy of CO, = —393.5kJ / mol
enthalpy of H,O = —285.8 kJ / mol
enthalpy of CH; = —74.9 kJ / mol
.. Enthalpy of combustion of methane
=[-3935+ 2 x(—285.8)] - [-74.9 + 0]

26.

27.

28.

29.
30.

31.

32.
33.

34.

35.

=-965.1+ 749
= —890.2 kJ/mol

=-55.6kJ/g

The standard enthalpy of formation is taken as
zero, because it is most stable form at 298 K and
1 atm pressure.

= 11 o bonds + 1 ® bond

Ethoxyethane is not soluble in water due to lack of
H-bonding between oxygen atom in ethoxyethane
molecule and hydrogen atom of water molecule.

Vitamin C is water soluble but vitamin D is not
soluble in water. It is soluble in fat.

Higher carboxylic acid have odour.

Methanol (CH,OH) is known as wood's spirit.

Valine is an essential amino acids.

Histidine, isoleucine, leucine, lysine, methionine
phenylalanine, threonine, tryptophan are some
essential amino acids.

Alanine, argine, asparagine, aspartic acids,

cysteine, glutamic acid, glutamine, glycine,
proline, serine are some non essential amino acids.

Copolymer have low degree of polymerisation.
The given reaction is known as carbylamine
reaction.
RNH, + CHCl, + 3KOH —2—
R—NC + 3KClI + 3H,0

Itis areaction for chemical test of primary amines.

In this reaction, the analyte is heated with alcohol,
potassium hydroxide and chloroform. If primary
amine is present, the isocyanide is formed.

General formula of Schiff's base is RR'C = NR”.

Where R, R’ represent hydrogen, an alkyl or an aryl
and R” is an alkyl or aryl. It is synthesised from an
aliphatic or aromatic amine and a carbonyl
compound followed by a dehydration.

The chemical reaction is an addition reaction.
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36.

37.

38.

39.

40.

Cl
Cl Cl
@ + 3C1, ety
Cl Cl
Benzene Cl
Hexachlorobenzene

:CCl2 is an electrophile, because its octet is not
complete to required two more electron to
complete its octet.

Out of 4 valence electrons, 2 are shared with
Cl-atoms and 2 are with C.

+CCl, — carbene present in two form singlet and
triplet.

DIBAL-H is AIH(i-Bu), (diisobutylaluminium
hydride).

Chemical adsorption is irreversible adsorption in
nature.

2.5 molal solution means 2.5 moles of solute are
present in 1000 mL solution (in aqueous solution)
moles of water
_ 1000
18
= 55.55 mol

.. Mole fraction of solute
m

1’11 + 1’12
25
T 25+555
25
" 58.05
=0.043

Wesolute

=2449g

Méolvent =75 g

T, =100.413° C
AT, =100413 —100°C
=0.413C
_ Ky X Wopuee
AT, X Wygent
052 x2.44 x 1000
T 75x0413

Thus, M, % 1000

=40.96 g mol ™!

41.

42.

43.

44.

45.

The cell reactions during charging of lead storage
battery are

At anode PbSO,(s) + 2" — Pb(s) + SO% "(aq)
At cathode
PbSO, (s) + 2H,0 — PbO,(s) + SOZ ~(aq)
—4H" + 2¢”
Thus, at cathode, formation of PbO, takes place.

For first order reaction,
[Al =[Alye™* or In[A] = In[A], — kt

InA

t
.. In Aversus time plot is linear for first order reaction.
AE = —14.2 kcal/mol

= —4.18 x 142 kJ/mol = —59.356 kJ/mol
AH = AE + pAV

or AH=AE + A, RT
AH = -59.356 kJ / mol + 8.314 J / mol X 298 K
[~ A, =2-1=1]
=—59.356 kJ / mol + 2.48 kJ / mol
= —56.87 kJ / mol
L
2NO, k‘=‘ N,0O,
2
The rate of disappearance of NO, = _71 %
—1 ANO,l _ 3 INO, 2 - k,[N,O, ]
2 dt

—dNG, _ 2k, [NO, |2 — 2k, [N,0, ]

MOy 00 may contains M2*, M** ions.
Let amount of M?* ions in crystals = x,

then amount of M** ions will be =0.96 — x.

And we know that negative and positive ions are
equal.

2x + 3096 —x)=2
2x+ 3096 —x)—-2=0
2x +288-3x-2=0
088-x=0=x=0.88
Amount of M** ion = 0.88 ; and amount of

M®*ion =0.96 —0.88 =0.08

% of M?* = % X 100 = 91.67%
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46. Given W,, benzoic acid=2g
W;, Benzene =25g
K; =49 Kkgmol ™"
T, =1.62K
My =241.98
2CsH.COOH =" (C,H,COCH),
Let, x = degree of association of solute

».(1 = x) = moles of benzene left in unassociated
form

g =moles of benzoic acid in equilibrium
Total number of moles at equilibrium =1 - x + %

van,t Hoff factor,i =1 — %

Total number of moles of particles

= after association

Number of moles of particle before

association
= 122 g mol
241.98 g mol

X 122

o, 1-—=—"_
2 24198
X _q_ 122
2 241.98
X =049
2
x=2x049
x =0.9916

. The degree of association of benzoic acid in
benzene is 99.2%.

47. CH,COOH ~—CH,COO™ + H*
Before dissolution 1 0 0
After dissolution (1 -o) o o

i=l-a)+a+a
=1+
Given thati =1.04
g 104=1+
a=104-1
=0.04

48. 1 atm pressure of H, would be required to make

emf of the hydrogen electrode zero in water at
25°C.

3RT
49. Vims T M—

m

VocL

M,

m

Where M, = molar mass
Mass

Density =
Volume

Density «< Mass
1

/density
1
= Ve —
Jd
50. KCr,0, + 7H,S0, + 6FeSO, —>
3Fe, (80, ) + Cr(SO, )
=294 6 x 154 =912 + 7H,0 + K,S0,
912 g of FeSO, oxidises by = 294 g of K,Cr,0;)
20 g of FeSO, oxidise by

=294 x20 g K,Cr,0, =6.45 g of K,Cr,0,
6 x 154

or Ve
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Mathematics

1. Let A denotes the matrix, every element of which
is unity. Then, all the 2-rowed minors of A
obviously vanish. But A is a non-null matrix.
Hence, rank of Ais 1.

2. Given, \/(X—Z)2 +7 + \/(X+2)2 +y =4

= Jx-2F+ ¥ =4 —yx+2f + ¥

On squaring both sides, we get

(x-2F + # =~ Jx+ 27 + PF

= x-2F+ =16+ {(x+2¢ + *}
~8fx+ 27 +

= (x—2f =16 + (x + 2F —8(x + 2F +

= X +4-4x=16+x +4+4x
-8|(x +2F + ¥

= ~8x =16 -8\x + 2f +

= —x=2-Jx+2f +

= Jx+2f + 2 =x+2

Again, on squaring both sides, we get
(x+2f + ¥ =(x + 2F
= ¥ =0 ()

Eq. (i) represents pair of straight lines.

3. 2 .22 =
n®™ nnan n
nWa \Va
Let A= lim ) _ (H—J
n—e n— o\t
1/ n
= A= 1m [1.2.3..2]
n—>°°|_n n n nJ
= log A= lim lI—log (1J+ log (g]
n— o n n n

+ log (%J + ...+ log (%H
= lim l an log(iJ

n—>eonr=1 n
1
=Iologxdx=[x logx—x]é

=[llogl-1—-[lim xlogx—-0]=-1
1 x =0

A:e_lz_
e

oo ax
0 (2% +4)(x* +9)
= —  _  dax
IO P+ 4N +9)
- X’
0 (x? + 0)(x* + 4)(x* + 9)

4. Let I=

dx

_ T

T 20 +2)@2 +3)@ +0)

[ = »2

[ IO (% + &)X + BP)P + P)
Aa+ bYb+c)cta)]

i
0

5. We have, 4sin2 X + 4cos2 X > 21’4sin2 X .40052 X

[ AM > GM]
= 451:12 p'e + 40052 X 5 2 ,4(sm2 X + cos;2 Xx)

= 451“2 * 4 40052 X >2.4

[o>]

= 4Slﬂ2 X + 4COS2 X 2 4

6. Let Q be the foot of the perpendicular drawn from
the point P(1, 2, 3) to the given line.

P(1,2,3)

Q
(BA+6, 2A+7,— 2A+7)

Let the coordinates of Q be
BA+6,20L+7,-2L+7) .(3)

.. Direction ratios of PQ are proportional to

3A+6-1,2A+7-2,-2AL+7 -3

ie. 3A+52A+5-2A+4

Direction ratios of the given line are proportional to

3,2,-2.

Since, PQ is perpendicular to the given line.

S 3BA+5)+ 220 +5)+ (—2)(—2A+4)=0

= A=-1

On putting A=-1 in Eq. (i), we obtain the

coordinates of Q as (3, 5, 9).

" PQ=[3-1F +(6-2F + (9 - 3F =7 units
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(1,2)and (2, 1) is
R ={(1,1),(22),(33),(1,2), 2, 1)}

Now, we are left with four ordered pairs namely
(2, 3), (3, 2), (1, 3) and (3, 1). If we add any one say
(2, 3) to R,, then for symmetry, we must add (3, 2)
and then for transitivity, we are forced to add (1, 3)
and (3, 1). Thus, the only equivalence relation
other than R, is the universal relation. Hence, the
total number of equivalence relations containing
(1,2)and (2, 1)is 2.

. Letf(x)=y

Then,xz—x+l=y
= X-x+(1-y)=0

1+ /1-41-y)
XxX= - -

=
2
1+ 4y -
= x=_2NVTE 3
2
1+ 4y -
= x=7y3 rle—l
2 L"" 7 2]
= iy =2
= f_l(x)=1+1'4x_3
2
Now, f(x) = F(x)
= xz—x+1=—l+“;lx_3
Clearly, it is satisfied by x = 1.
x ={1}
. Wehave, z=x+ iy
z —bi -1
z + bi

= |z —5i =|z + 5i

= |x + iy —5i] =|x + iy + 5i]

= |x + (y =5)i| =|x + (v + 5)i|
= i+ (y-5F =% + (v + 57
= X +(y-6Ff =x* +(y + 5f

= (y-5f =(y+5F

= ¥ —10y+26=y* + 10y + 25
= 20y =0

= y=0

.. z lies on X-axis.

1.

12.

13.

7. The smallest equivalence relation R, containing 10. Clearly, the curve which passing through (1, 1), is

¥ +2x-3x%y=0
Now, consider
¥ +2x-3x*y=0
On differentiating both sides w.r.t. x, we get

3yzg+2_3(ng+ y-2x]=0
dx dx

= 6y -3A)Y 1 2-6yx =0
dx

- 37 - Y =6yx -2
dx

= 3 -x%)dy-2B8yx —1)dx =0

which is not a given differential equation.

Hence, none of the given curves satisfy the given
differential equation.

X

. a
We have, lim
X —a Xx —_— aa

_ a
X _

a* loga-ax?"!

= lim =-1

x—>a x*(logx+1)
[using L'Hospital's rule]
a®loga-a-a®!
a’loga+1)
loga-1 _

=-1

}

-1

}

loga+1
loga—-1=-loga-1
2loga=0

a=e°

=
=
= loga=0
=
= a=1
We have, G(x) = hogof(x)
= h(g(f(x)))
= h(g(sin x))
= h(sin2 X)
= log sin x
=2log sin x

= G'(x)= -cos X =2cot x

sin x
= G”(x) = - 2 cosec?x
2
Let f(x)= ™ ¥ .cos’2n + 1) x
Then, f(n - x) = &5 (M%) 63 (2n+ 1)m-(@2n + 1)x]
P -cos®@n + 1)x

= fin-x)=-fx)
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2
Hence, .“0" e * .cos’(2n + 1)x dx =0

[ IOZ?(X) dx =0,if f(2a —x) = — f(x >}

14. We have the following cases :

Case I When x <2and y < — 1, then we have
1£-(x-2)-(y+1)<L2

= 1<-x+2-y-1<52

= 1<-x-y+1<52

= 0<-x-y<1

= -1<x+y=<0 .. (1)

Case II When x <2and y 2 - 1, then we have
1<-(x-2)+y+1<2
1<-x+2+y+1<52
1<y-x+3=52

-2<y-x=<-1
1<x-y<2 ...(ii)

Case III When x >2and y < — 1, then we have

1<x-2-y-1<2

= 1<x-y-3%52

= 4<x-y<b ... (iii)

Case IV When x >2and y 2 — 1, then we have

1<x-2+y+1<2

= 1<x+y-1<52

= 2<x+ y<3 ... (iv)

LI

Now, the required region is given by Case I, Case II,
Case III and Case IV, which is as shown below :

Y

- N W s~ O

"

X'« O
-7 6-5-4-3 -2 -1 ]

-2
-3
—4
-5

M

Clearly, the required region is the region between
two squares of sides a = 1/(1)2 + (1)2 = /2 units

and b =./@2F + @2F =8 =242 units
Hence, the required area

=2V2F - (+2¢ =6 squnits

G ,2C, 3G, | 15C

15. L =S4
Co Cy G, Cia
2n(n - 1) 3n(n - 1)(n-2)
=n+ 2 + 3x2 + ...upto 15 terms
n nn-1)
2
=n+(n-1)+(n-2)+ ...+ upto 15 terms
=115+ _ 409
2
16. We have,

(hofog)(x) = h(fog(x))= h(f(g(x))) = h(f(Jx* + 1))
=h(x* +1-1)= h(x?)
=x [ x% 20]

17. Clearly, ZC =90°, since angle in a semi-circle is a

right angle. Now, area of triangle is maximum,
when AC =BC.
i.e. Triangle is right angled isosceles.

C

a & 1+4

18. Wehave,|b b?> 1+ b°|=0

c & 1+¢°

a & 1 a & &
= b B 1|+|b B B |=0
c & 1 c & &
1 a & 1 a &
= |1 b P l+abc|l b B |=0
1 ¢ & 1 ¢ &
1 a &
= 1 b B |1+ abc)=0
1 ¢ &
1 a &
= 1 b b |=0o0r(1+abc)=0
1 ¢ &
1 a &
But 1 b B |20
1 ¢ &
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19.

20.

21.

22.

23.

24.

as vectors (1, a, a2) (1,b,b2) and (1, c, cz) are
non-coplanar.
1+ abc=0 = abc=-1

The component of a along b
_ b~_2 b= @j+ 4k)'2(4| + 6])(3i + 4{()
|| I5|
= 183j + 4k)
25
Given, y =sin x —tan x
dy

= Z =cos x —sec’ x
dx

= ﬂ:—sinx—Zseczxtanx<0,
dx?

Vx €(0, m/2)

Hence, the tangent drawn to the curve will lie
above the curve.

Consider, LHL = lim | x [®**] = lim (-x) =1
x =07 x—0

[rasx -0 =0 <cos x <1 .. [cos x] =0]
and RHL= lim |x|[°**!

x —» 0%

= lim x°
x =0
[rasx =0%"= 0 <cos x < 1..[cos x] =0]
=1
|[cos x| =1

Hence, lim |x
x =0

Equation of all conics whose centre lies as origin
can be taken as

ax? + 2hxy + by? + 2gx + 2fy =0
On dividing the whole equation by f, we get

£+2}1_W+i+@+2y=0
f f f f

Since, there are four arbitrary constants. So, its
differential equation will be of order 4.

We have,
axb=candcxa=b
= clabandblc,a
=  ais perpendicular to both b and c.
= al|bxc

We know that, cos 'x and sin'x exist for
xel-11
Now, cos'x >sin"lx

1 1

- b4 -
= COoS "X >——COS X
2

25.

26.

27.

28.

29.

= 2cos ' x > T =cos x> kd
2 4

= X € r— 1, LJ
)

If A is a diagonal matrix and A=A
Then, &4 =a,fori=1,234=a, =0
Hence, total number of4 X 4 diagonal matrix
=2 =16
.. Number of non-zero diagonal matrix =16 —1 =15

For the first set, we have > C7 choices.

For the second set, we have *° C,7 choices. For the
third set, we have l8C17 choices and for the last set,
we have 'C, choices.

Since, order of group is not important, so we have

divide all arrangements by a

.. Total number of ways of distribution

52 35 18 1 1 52!
=C; X PCy X °Cyy X C; X —= ——
17 17 17 Ly 17731

Number of relations from A to B, if A has m
elements and B has n elements =2™*"

.. Required relation on A =2"*" = 2
b
Area =L f(x)dx =g(b)=(b —1)sin(3b + 4)

On differentiating both sides with respect to b, we
have

f(b) -0 = g’(b)
= f(b)=sin(3b+4)+ (b —1)cos (3b + 4)-3
= f(x)=sin3x + 4)+ 3(x — 1)cos (3x + 4)

Let the angle of AABC be4x, x and x.
Then,4x + x + x =180°
= x =30°
So, the angles are A = 120°, B = 30° and C = 30°
Now, a - b =_° - k
sinA sinB sinC
= a=£k,b=1kandc=lk
2 2 2
. Required ratio = =
atbtco V3, 1, 1,
2 2 2
_ B
2+43
=43:2+43
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30. Wehave,|z-1|+|z+3|=8 (D)

X

=|z-(1+0i)|+|z-(-3+0i)|=8
Thus, if P, S and S’ are three points in the argand
plane representing complex numbers z, 1 + 0i and
— 3 + 04, then from Eq. (i), we have

PS+ PS’=38
= P lies on the ellipse whose two foci are at S (1, 0)
and S’ (- 3, 0) and major axis =8

A
P(2)
AN y

(—5,0)#&0 S0 JAGO Q@0

Y
Yy

Now, PQ =|z - 4|

Clearly, PQ is minimum or maximum according as
P coincides with A (3, 0) and Af{-5, 0),
respectively.

Thus, PQ =|z —4| varies between AQ =1 and
A'Q=9

Hence,|z -4 €[1, 9]

31. Since, a, b and c are the roots of equation
X —px +qx-1=0.
s.at+b+c=pab+bc+ca=qabc=r
Now’iz+i2+i=a2b2+b2c'2+c'2a2

a v & (abcy
_ (aby + (bef + (caf
(abc)2
_(ab+ bc + ca)2 - 2(ab2c + bcfa + cazb)
N (abc)2
_(ab+ bc + caff —2abda+ b+ 0)
(abc)2
_d -2p
=t
_q —2pr
e
32. Let I =jx3f(x2)dx
= 1jx2f<x2)d(x2)
2971 1l

= LpR6e) - [Fd) a6
2

= 162R6E) - [Fd) d6)
2

33.

34.

35.

36.

We have,

x> -5x+6 =0
= (x=2)(x-3)=0
= x=23

Clearly, these two equations represent two parallel
planes parallel to YOZ plane.
log (1
We have, f(x) =log,(log x)= 1og (log x)
log x

Now, %(f(x)) = f'(x)

l — log (log x)~l
log x x X

(log x¥

l[l - log (log x)]
X

log x -

(log xY

_ 1 - log (log x)
x(log x)2

= LU0y g = 02T )
dx e(log (—:')2

_1-log1
T eqf

Since, f(x)is continuous for all x.
lim f(x)=f(2)
x =2

1
e

x3+x2—16x+20=

= lim b
x =2 (x —2F
5 lim 3t 2x-16 _,
x-2  2Ax-2)
[using L'Hospital's rule]
= lim 6x+2 =b
X =2 2
[using L'Hospital's rule]
12+ 2
= =b
2
= b=7

The coordinates of the centre and radius of given
circle are (1, 1) and a, respectively.

Let C(x4, y1)be the mid-point of the chord AB.
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37.

38.

39.

In ACOB,
. T _BC
sin ===
4 OB
1 BC a
= —=""_"= BC=—
V2 a 2

Using Pythagoras theorem,
OB* =0C? + CB?

2
a
= @@ =x5 +(nf + (—2)
= d=x+yi+
2
2 a
= X;+ V==
1 175
Hence, locus of mid-point of chord is
2
2 a
+yp==
2

We have, y log y%+x—logy=0
y

= ylogy£+x=logy
dy

. a,_x 1

dy ylogy 'y

The above equation is a linear differential equation
in x.
1

dx
[F=g Y07 =Zglolay —ogy

When a fair die is rolled, then total outcomes =6
Now, P(A U B/C)= DAY B NC]
P(C)
_ 36
4/6
[FAuB={1,223,5}and(AUB)NC ={2, 3,5}]
3

4

We have, probability of getting atleast seven points
= probability of getting 7 points or 8 points.

Seven points in four matches can be obtained in
the following four different ways:
2,2,2,1,2,2,1,2;2,1,2,2;1,2,2,2
The probability of each of these ways

=(050)3(0.05)

=0.00625
.. Probability of getting 7 points = 4(0.00625)

=0.0250

40.

41.

42.

43.

Eight points in four matches can be obtained only
in one way, i.e. 2, 2, 2, 2.

. Probability of getting 8 points = (050)* = 0.0625
Thus, the required probability = 0.0250 + 0.0625
=00875

The given region is bounded in first quadrant.

(0,6)
py

Since, % + px + 1is a factor of ax’ + bx + ¢, s0

the remainder will be zero.

Now, ax® + bx + c=(x2 + px + 1)(ax — ap)
+x(b—-a+ ap2)+ (c + ap)

= x(b—a+ap2)+(c+ap)=0

= b—a+ap2=0andc+ap=0

Onputtingp=—£inb—a+ap2 =0, we get

a
b-a+a- iz =0
a
= ab-a’+ =0
= & - =ab
We have, tan 3x — tan 2x _
1+ tan3x tan2x
= tan 3x —2x) =1
= tanx =1
T
= x=nm+ =

But for this value of x, we have

tan 2x = tan (ch + g] = oo

which does not satisfy the given equation as it
reduces to an indeterminate form.

x=0

We have, y = alog x + bx* + x
= Y8 okt
dx x
dy _ _ _
For extremum,d——O atx=—-landx =2
X
—a-2b+1=0 =>a+2b=1 ()
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44,

45.

46.

and §+4b+1=0 =a+8b=-2 (i)

From Egs. (i) and (ii), we have

a=2andb=—1
2

Let the axes be rotated through an angle 6. Then,
x=Xcos 0—-Ysin O, y=Xsin 6+ Ycos 0
ax® + 2hxy + by? + 2gx + 2fy + ¢
= a(X cos 0 — Ysin Of + 2h(X cos 6 — Ysin )
(X sin 0 + Ycos 0) + b(Xsin 0 + Ycos O
+ 2g(Xcos 8 — Ysin 0) + 2f(Xsin 6 + Ycos 0)+ ¢

This will not contain the product XY, if coefficient
of XY =0
= —2acos Osin 0 + 2h(cos? 6 —sin® 0)

+ 2bsin Bcos 6 =0
= —asin 20+ 2hcos 20 + bsin20 =0
= (a — b)sin 20 = 2hcos 260

= tan 20 = 2h ﬁﬁ:ltan_li
a-b 2 a—-b
. .21
Given, cos A + cos C =4sin’ EB
= 2cos (A;CJCOS (A_C —asin? B
= 2sin EI—cos A-C _ogin Bl 0
2 2]
= cos(A_C)—Zcos(A+C]=0
2 2
= —cosécos€+3sinésing=0
2 2 2 2
= tan—tang=1
2 3
- (s=b)s—c) (s—b)s—a) _1
s(s — a) s(s —c¢) 3
s—-b 1
= = —
s 3
= 3(s—b)=s
= 25 =3b
= a+b+c=3b
= a+c=2b

Hence, a, band c are in an AP.
General term of (3 + 2x)74 is

TI 1 =74CI<3)74 —121Xr

Let two consecutive terms be T, , th and T, , ,th
terms.

47.

48.

49.

50.

According to the question,
Coefficient of T, , , = Coefficient of T, , ,

. 7401374—121 =74Cx+1374_(”1)2”1

= 74CI+1=§ =)74_I=§
“c, 2 r+1 2

= 148 -2r=3r+ 3

= r=29

Hence, two consecutive terms are 30 and 31.
We have, f(g(x)) = (sin Vx
= g(x) = Vx and f(x) = (sin® x)

Let e be the identity element for the binary
operation *.
Then, a*e=a
= 2% —a=e=100
100

Let b be the inverse element for the operation.
Then,a* b=e

- ab _ 190 [+ e=100] ...(0)
100
On putting a = 0.1in Eq. (i), we get
01xb _ 160 = p=10°
100
We have,

(@ + b* + & + &)p* —2(ab + bc + cd)p
+(B+ P +d)<0
= (a&’p? -2pab + b?) + (B’ p? - 2pbc + &)
+ (Pp? —2pcd + d%)<0
= (ap-bf +(bp-cf +(cp-df <0
= ap—-b=0,bp—c=0,cp-d=0

b c d
= p=_’p=_’p=_
a b c
b_c¢_d
= —_— ===
a b c

. a, b, candd arein GP.

Let P, Q and R be the given points. Then,
we have
PQ=(2a +3b-4c)-(a -2b+ 3c)
=a+5b-7c
QR =(-7b + 10c)-(2a + 3b -4c)
=-2a-10b+ 14c
=—-2@+5b-7c¢)

= QR =-2PQ
Hence, P, Q and R are collinear.
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