SOLVED PAPER - 2019 (COMEDK)

Instructions

= There are 180 questions in all. The number of questions in each section is os given balow.

Sections

Section | : Physics
Section Il : Chemistry
Section Il : Mathematics

Mo. of Questions

160

61120
121180

= All the questions are Multiple Cholce Questions having four options out of which ONLY ONE is correct.
+ Candidates will be awaorded 1 mark for each correct answer. There will be no negative

marking for incorrect answer.
= Time allotted to complete this poper is 3 hrs.

1. A thin plano-convex lens acts like a concave
mirror of focal length 0.2 m when silvered from
its plane surface. The refractive index of the
material of the lens is 1.5. The radius of
curvature of the convex surface of the lens will
be

a. 0.4 m b. 02 m

c.0.lm d. .75 m

2. The physical quantity having the same
dimensions as Planck’s constant h is
a. Boltzmann constant

b. force

c. linear momentum
d. angular momentum

3. A balloon is rising vertically up with a velocity
of 29 ms™!. A stone is dropped from it and it
reaches the ground in 10 5. The height of the
balloon when the stone was dropped from it is

(2=98 ms™%)
a. 100 m b. 200 m
c. 400 m d. 150 m

4. A thread is tied slightly loose to a wire frame as

in figure and the frame is dipped into a soap
solution and taken out. The frame is completely
covered with the film. When the portion A is
punctured with a pin, the thread

a. becomes concave towards A

b. becomes convex towards A

&. remains in the initial position

d. Either (a) or (b) depending on the size of Aw.r.t. B

. Oxygen is 16 times heavier than hydrogen.

Equal volumes of hydrogen and oxygen are
mixed. The ratio of speed of sound in the
mixture to that in hydrogen is

a.J1/8 b.JE e. 48 d.,J%
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&. When light is incident on a diffraction grating,

the zero order principal maximum will be
a. one of the component colours

b. abhsent

¢. spectrum of the colours

d. white

. H-polaroid is prepared by

a. stretching polyvinyl alcohol and then heated with
dehydrating agent
b. stretching polyvinyl alcohol and then impregnating
with iodine
¢. orienting herapathite crystal in the same direction
in nitrocellulose
d. by using thin tourmaline crystals

8. SI unit of permittivity is

10.

1.

b.C 'm2N-2
d. C2m™*N~!

a. CZm2N-!
c. C?mN®

. A spherical drop of eapacitance 11 F is broken

into eight drops of equal radius. Then, the
capacitance of each small drop is

1
a. EpF b. SuF

1
. —uF
e SH

1
d. 4p F
Two equal forces (p each) act at a point inclined
to each other at an angle of 120°. The magnitude
of their resultant is
a.p b. 2p
c.pf2 d.p/4
If two waves of the same frequency and
amplitude respectively on superposition
produce a resultant disturbance of the same
amplitude the waves differ in phase by
a. mf3 b 2n/3
c. T d. zero

A man, standing between two cliffs, claps his
hands and starts hearing a series of echoes at
intervals of one second. If the speed of sound in
air is 340 ms™ !, then the distance between the

cliffs, is
a. 340 m b. 1620 m
c. G680 m d. 1700 m

A beam of light of wavelength 600 nm from a
distant source falls on a single slit 1 mm wide
and the resulting diffraction pattern is observed
on a screen 2 m away. The distance between the
first dark fringes on either side of the central

bright fringe is
a. 1.2 mm b. 1.2 cm
c. 24 cm d. 2.4 mm

14. Specific rotation of sugar solution is 0.01

15.

SI units. 200 kgm™* of impure sugar solution is
taken in a polarimeter tube of length 0.25 m and
an optical rotation of 0.4 rad is observed.

The percentage of purity of sugar in the sample is

a. S50% b. 89%
e. 11% d. 20%
An electron is accelerated through a potential

difference of 45.5 V. The velocity acquired by it

{in ms_I} is
a. 4% 10° b. 4% 10*
e. 10° d. zero

16. When a body is earth connected, electrons from

17.

18.

19.

20.

the earth flow into the body. This means, the
body is

a. uncharged

c. charged negatively
Effective capacitance between A and B in the
figure shown is (all capacitances are in uF)

C

H“F\/\« 61F

b. charged positively

d. an insulator

A ==2F
ENAL
D
a. 21uF b. 23uF
3 14
. — F d.— E
"t "
Which state of triply ionised Beryllium (Be **)

has the same orbital radius as that of the ground
state of hydrogen ?

an=1 b.n=2

e.n=23 dn=4

If M is the atomic mass and A is the mass

number packing fraction is given by

A-M

a. b.
M-A A

s d.M_A
M-A A

A count rate meter shows a count of 240 per min
from a given radioactive source. One hour later
the meter shows a count rate of 30 per min. The
half-life of the source is
a. 20 min b. 30 min

c. B0 min d. 120 min




21.

23.

24,

25.

26.

The refractive index of a particular material is
1.67 for blue light, 1.65 for vellow light and

1.63 for red light. The dispersive power of the
material is
a. 0.0615 b 0.024

c. 0.031 d. 1.60

. An ideal gas heat engine operates in a Camot’s

eycle between 227°C and 127°C. It absorbs
610" Jat high temperature. The amount of
heat converted into work is

a. 48 x 10°J b. 35 x10°J
e. 16x10" J d.12x10" J
Which one of the following graphs represents
the behaviour of an ideal gas?
[+ v
a. b.
v—> v—s
v v
e d.
V— V—
Rainbow is formed due to
a. refraction

b. dispersion and total internal reflection
c. total internal reflection
d. scattering

A beam of parallel rays is brought to a focus by a

plano-convex lens. A thin concave lens of the

same focal length is joined to the first lens. The

effect of this is

a. the focal point shifts away from the lens by a small
distance

b. the focus remains undisturbed

¢. the focus shifts to infinity

d. the focal point shifts towards the lens by a small
distance

Two conductors of the same material have their

diameters in the ratio 1 : 2 and their lengths in

the ratio 2 : 1. If the temperature difference

between their ends is the same, then the ratio of

amounts of heat conducted per second through

them will be

a8:1 bh.1: 8

c.d4:1 d.1l:4

27.

28.

29,

30.

31.

32.

Blowing air with open mouth is an example of

a. isothermal process

b. adiabatic process

. isobaric process

d. isochoric process

Sound waves in air are always longitudinal

because

@. air is a mixture of several gases

b. density of air is very small

c. of the inherent characteristics of sound waves in
air

d. air does not have a modulus of rigidity

In Young’s double slit experiment, if

monochromatie light used is replaced by white

light, then

a. all bright fringes become white

b. all bright fringes have colours between violet and
red

¢. no fringes are observed

d. only central fringe is white, all other fringes are
coloured

In a Young’s double slit experiment, the
separation between the two slits is 0.9 mm and
the fringes are observed Llm away. If it produces
the second dark fringe at a distance of 1 mm
from the central fringe, the wavelength of the
monochromatic source of light used is

a. 500 nm b. 600 nm

c. 450 nm d. 400 nm

An uncharged sphere of metal is placed inside a

charged parallel plate capacitor. The lines of
force will look like

+ + + + + + + 4+ 4+

A wire has a resistance of 60 . It is cut into two
parts and both half values are connected in
parallel. The new resistance is

a. 120 b.15 Q

c.lQ d. 60




33.

A current flows in a conductor from East to
West. The direction of the magnetic field at a

point above the conductor is
a. towards North b. towards South
¢. towards East d. towards West

34. A bar magnet is equivalent to

35.

a. solenoid carrying current

b. circular coil carrying current

c. torroid carrying current

d. straight conductor carrying current

Excitation energy of a hydrogen like ion in its
first excitation state is 40.8 eV. Energy needed
to remove the electron from the ion in ground
state is

a. 344 eV
c. 40.8 eV

b. 13.6eV
d. 27.2eV

36. Threshold wavelength for photoelectric

37.

emission from a metal surface is 5200 A.
Photoelectrons will be emitted when this
surface is illuminated with monochromatic
radiation from

a. 50 W IR-lamp b. 10 W IR-lamp

c. 1 W IR-lamp d. 50 W UV-lamp

The emitter-base junetion of a transistor is
......... biased, while the collector-base junction
dgisiis biased.

a. reverse, forward

¢. forward, forward

b. reverse, reverse

d. forward, reverse

38. In a forward biased p-n junction diode, the

39.

potential barrier in the depletion region is of the
form
- V V

..
/|

P n P n
C.
B e B
A cylinder of radius r and length [ is placed in an

uniform electric field E parallel to the axis of the
cylinder. The total flux for the surface of the

cylinder is given by
a. ir’E b. (mr® + al*)E
c. Zero d. 2nr’E

40.

41.

42,

43.

Two electric bulbs A and B are rated as 60 W
and 100 W. They are connected in parallel to
the same source. Then,

a. Both draw the same current

b. A draws more current than B

¢. B draws more current than A

d. currents drawn are in the ratio of their resistances

Three long straight wires A, B and C are
carrying currents as shown in figure. Then, the
resultant force on B is directed

A B c
1A 2A 3A
d d

a. towards A

b. towards C

c. perpendicular to the plane of paper and outward
d. perpendicular to the plane of paper and inward
Curie-Weiss law is obeyed by iron at a
temperature

a. below Curie temperature

b. above Curie temperature

c. at Curie temperature only

d. at all temperatures

The dimensional formula for inductance is
a. [MI2T A~ 7 b.[MLT A "]
c. [MLI2T2A™ 9 d. [MI”TA™ 7]

44. A magnet NSis suspended from a spring and

while it osecillates, the magnet moves in and out
of the coil C. The eoil is connected to a
galvanometer G. Then, as the magnet oscillates,

a. G shows deflection to the left and right with
constant amplitude

b. C shows deflection on one side

. & shows no deflection

d. G shows deflection to the left and right but the
amplitude steadily decreases




45.

47.

48.

49.

50.

The maximum current that can be measured by
a galvanometer of resistance 40Q is 10 mA. It is
converted into a voltmeter that can read upto
50 V. The resistance to be connected in series
with the galvanometer (in ohm) is

a. 5040 b, 4960 c. 2010 d. 4050

. An unknown resistance R, is connected in

series with a resistance of 10 € This
combination is connected to one gap of a meter
bridge, while a resistance R, is connected in
the other gap. The balance point is at 50 em.
Now, when the 10Q resistance is removed the
balance point shifts to 40 em. The value of R,
(in ohm) is
a. 60 b. 40

c. 20 d. 10

In the circuit shown, the internal resistance of
the cell is negligible. The steady state current in
the 2 Q resistor is

200
Ay
30
L AMA—
C=0.7TuF 40
_| —
n ‘EBD
I WA
E=6Y
a. 0.94 b.154A
c. 06 A d. 1.2A

A rectangular coil of 300 turns has an average
area of 25 cm x 10 em. The: coil rotates with a
speed of 50 cps in a uniform magnetic field of
strength 4 % 10™* T about an axis perpendicular
to the field. The peak value of the induced emf
(in volt) is

a. 31 b.30n

c. 300 n d. 3000 n

In a L-C-R circuit the potential difference
between the terminals of the inductance is 60 V,
between the terminals of the capacitor is 30 V
and that between the terminals of resistance is
40 V. The supply voltage will be equal to

a. 0V b.TOV

c. 130V d. 10V

A vertical cireular eoil of radius 0.1 m and
having 10 turns carries a steady current. When
the plane of the coil is normal to the magnetic
meridian, a neutral point is observed at the

51

ST.

58.

centre of the coil. If B;; =0314x10™* T, then
the current in the coil is

a.2A b.1A

c. 05 A d. 025 A

The spectrum obtained from the chromosphere
of the sun at the time of total solar eclipse is

a. continuous emission spectrum

b. line absorption spectrum

. line emission spectrum

d. band ahsorption spectrum

. Heavy water is

a. water, in which soap does not lather

b. compound of heavy oxygen and heavy hydrogen
¢. compound of deuterium and oxygen

d. water at 4°C

. The nuclear reactor at Kaiga is a

a. breeder reactor
b. power reactor
¢. research reactor
d. fusion reactor

. When a body moves in a eircular path, no work

is done by the force since

a. there is no displacement

b. there is no net force

. force and displacement are perpendicular to each
other

d. the force is always away from the centre

. A bullet moving with a speed of 100 ms™! can

just penetrate two planks of equal thickness.
Then, the number of such planks penetrated by
the same bullet when the speed is doubled will
be
a4
c. G

b8
d. 10

. Two bodies of masses 1 kg and 2 kg have equal

momentum. Then, the ratio of their kinetic

energies is

a.1l:3 bh1:1

c.2:1 d3:1

The loudness and pitch of a sound note depends

on

a. intensity and frequency

b. frequency and number of harmonics

c. intensity and velocity

d. frequency and velocity

Ahsorption co-efficient of an open window is
a. Zero b 0.5

c.l d. 0.25




59. In Melde's experiment in the transverse mode,
the frequency of the tuning fork and the
frequency of the waves in the string are in the
ratio
al:1 b.1l:2 c.2:1 d4:1

60. The difference between the apparent frequency
of a source of sound as perceived by the

observer during its approach and recession is
2% of the frequency of the source. If the speed
of sound in air is 300 ms™", then the velocity of
the source is

a. 6 ms’ b.3ms™’

c. 15 ms! d. 12ms !

(CHEMISTRY |

&1. Ozone in stratosphere is depleted by
a.CF,Cl, b.C,Fy e.CHLl,  d.CF,

62. Which one of the following is an unsaturated

fatty acid?
a. Palmitic acid b. Lauric acid
¢. Linolenic acid d. Myristic acid

63. When chlorine is passed through boiling
toluene, we get
a. o-chloro toluene

b. p-chlorotoluene
¢. mixture of o and p-chlorotoluene
d. benzyl chloride
64. The standard temperature used in thermo
chemical caleulations is
a. 273K b. 208 K c. 20T K d. 03 K
65. Which of the following is an intensive property?
a. Enthalpy b. Entropy
¢. Density d. Mass
66. Schiff's reagent contains
a. rochelle salt b. resorcinol
c. rosaniline d. ot-naphthol
67. The formula of chromyl chloride is
a. CCl  b.CrCly e.Crocl, d.Crogl,
68. Horn silver is
a. oxide ore b. sulphide ore
¢. halide ore d. carbonate ore

69. Tetrahedral structure is formed by
a. sp™-hybridisation b. sp”-hybridisation
e. dsp®-hybridisation d. d*sp*-hybridisation

70.NO" ligand is
@. nitronium b. nitrosyl

€. nitrosonium d. nitro

M. Cationic complex is
a. hexa amino platinum chloride
b. potassium ferro cyanide
. sodium argento cyanide
d. nickel carbonyl

72. 2p_ atomic orbital undergoes linear
combination with
a. 2p, orbital
b. 2p_ orbital
e. Both 2p, and 2p_ orbitals
d. Zp_ orbital

73. In a first order reaction, molar concentration of
a reactant decreases from 0.1 to 0.01 in 100 s.
The rate constant of the reaction is
a. 2.3030 b. 0.02303
c. 0.2303 d. 0.002303

74. In which one of the following equilibria,
pressure has no effect
a. PCL==PCl; + Cl,
b. 2NH, =N, + 3H,
c. 250, + 0, =350,
d. N, + 0, ¥==2NO

75. Conductivity of a solution is not affected by
a. addition of water
b. process of heating
e. addition of acetic acid
d. addition of ethanol
76. The lowering in vapour pressure is maximum for
a. 0.1 M urea
b. 0.1 M NaCl
e. 0.1 M MgCl,
d. 01 M K [Fe(CN),]

77. Bromo ethane and isopropyl chloride with

metallic sodium in ether forms

a. pentane b. 2-methyl butane

¢. 3-methyl butane d. 2 3-dimethyl butane
78. To dry ammonia gas the drying agent used is

a. conc. H,80, b. PO,

c. soda lime d. anhydrous CaCl,
79. The metal hydroxide which is soluble in excess

of ammonium hydroxide is

a. Fe(OH), b. Fe(OH),

c. Cu(OH), d. AI(OH),




80.

81.

85.

87.

89.

Potassium dichromate can be converted to

potassium chromate by adding
a. KOH b. conc. H 50,
c. NH,OH d. acetic acid

0.5 g of an acid is neutralised by 40 cc of
0.125 N NaOH. The equivalent mass of the acid
is

a. 30 b. 100 c. 40 d. 80
5 L of NaOH solution of pH 12 contains

a. 200 g b.02g

c.20g d. 2g

50 ec of oxalic acid is oxidised by 25 cc of

0.20 N KMnO . The mass of oxalic acid present
in 500 cc of the solution is
a.315g b.3l5g c.63g
Pure water is neutral because
a.pH=T

b. litmus has no effect

c. it is free from dissolved salts
d.pH=0

In the titration of mohr salt against KMnO ., the
indicator used is
a. diphenyl amine
c. phenolphthalein
The relationship between half-life of a reaction
and the order of reaction is

d. 63 g

b. KMnO,
d. methyl orange

1

@ t!Euafnﬁli b. réudin-izi
o, tl ] L d. 1] o ;1
3 @ 2
6g of urea is dissolved in 90g of water. Relative
lowering of vapour pressure is
a. 0.02 b. 02 c. 0.002 d. (.04

6.84¢ of sucrose is dissolved in 200g of water.
The molality of the solution is
a. 02M b. 03 M c. 0.1 M d. .02 M

When common salt is added of a saturated
solution of soap is precipitated. This is based on
the principle of

a. common ion effect

b. principle of solubility product

c. adsorption from solution

d. peptisation

Highest osmotic pressure is shown by a solution of
a. 0.1 M aluminium sulphate

b, 0.1 M potassium nitrate

c. 0.1 M magnesium chloride
d. 0.1 M barium chloride

1.

92.

93.

24,

95.

26.

97.

98.

99.

50% of first order reaction is completed in
30 min. The velocity constant of the reaction is
a. 0.231 b.2.31 c. 0.00231 d. 0.0231

The ebullioscopic constant is the elevation in
boiling point produced by

a. 1 molar solution b. 1 molal solution

e. 1 N solution d. 10% solution

The mass of glucose to be dissolved in 50g of
water to get 0.3 molal solution is
a. 27g bh.027g c.27g d. 54g

25 mL of 0.08 N Mohr salt solution is oxidised
by 20 mL of K,Cr,Q in acid medium. The
mass of Mohr's salt present in 500 cc is

a. 3.96 g b. 196 g

c.36g d.392g

A reaction is spontaneous at all temperature,
when

a. AH is —ve and ASis + ve

b. AH is + ve and ASis — ve

c. Both AH and AS are — ve

d. Both AH and AS are + ve

The coordination number of sodium chloride is
a4 b. 8 c 6 d. 12

Conjugate acid of NHj is
a. NH;, b. NH},
e. N d. NHS

Highest molar conductivity is given by
a. 0.005 M NaCl b. 0.1 M NaCl
e. 0.05 M NaCl d. 0.01 M NaCl

In the detection of 1T group basic radicals
NH ,OH is added after NH,,Cl to

a. increase in the ionisation of NH ,OH

b. increase in the ionisation of salt solution

¢. decrease in the ionisation of salt solution

d. decrease in the ionisation of NH,OH

100. Just before attaining the chemieal equilibrium

a. rate of forward reaction decreases and rate of
backward reaction increases

b. rate of forward reaction increases and rate of
backward reaction decreases

c. no change in the rates of forward and backward
reactions.

d. rate of forward reaction equals the rate backward
reaction.

101. Which one of the following shows highest

magnetic moment?
a. Fe™ b. Co™
e. ¥ d. Ni**




102.1n 3rd series as we move from scandium to zine
the paramagnetism
a. increases
b. decreases
c. first increases to a maximum and then decreases
d. first decreases to a minimum and then increases

103.The number of unpaired electrons in Fe*" is
a2 b. 3
e d d 5

104.The IUPAC name of K [Fe{CN)]is
a. potassium ferri cyanide
b. potassium ferro cyanide
. potassium hexa eyano ferrate (IT)
d. potassium hexa cyano ferrate (I11)
105.The adsorption of an inert gases on activated
charecoal inerease with
a. deerease of pressure
b. increase of temperature
c. decrease of atomic mass

d. decrease of temperature

106.Electrolysis of brine gives a mixture of
a. H,, Na, Cl, b.Cl,, H,, NaOH
e. Hy, 05, NaOH d. 0,, Cl,, NaOH

107. Sucrose is a non-reducing sugar due to

a. 1-2 linkage b. 1-4 linkage

¢. 1-5 linkage d. 1-6 linkage
108.Sulphur containing amino acid is

a. alanine b. proline

. tyrosine d. cysteine
109. Lysine is

a. neutral amino acid

b. acidic amino acid

¢. basic amino acid

d. heterocyclic amino acid
110. In the Molisch reagent, the substance used is
a. f-naphthol in alcohol
b. ct-naphthol in alcohol
¢. Resorcinal in aleohol
d. Resonance in water

111. In benzene, each carbon atom undergoes
a. sp hybridisation
b. sp® hybridisation
c. sp° hybridisation

d. dsp” hybridisation

112. When vapours of isopropyl alcohol is passed
over heated copper, we get acetone. It is an

example for

a. dehydration b. dehalogenation

c. dehydrohalogenation  d. dehydrogenation
CH;4

113. The IUPAC name of CH, —N—CH, is
a. trimethyl amine
b. 2-methyl ethanamine
¢. N, N-dimethyl methanamine
d. trimethyl ammonia

114. When benzaldehyde is condensed with acetie
anhydride in presence of fused sodium acetate,

we get
a. crotonic acid b. cinnamic acid
c. aspartic acid d. salicylic acid

115. When a mixture of calcium benzoate and
caleium formate is dry distilled, we get
a. formaldehyde b. acetaldehyde
c. benzaldehyde d. salicylaldehyde

116. Which one of the following is strongly basic?
a. Dimethyl amine b. Methyl amine

c. Ammonia d. Aniline
117. Which one of the following is bi-functional
compound?
a. Formic acid b. Acetic acid
c. Benzoic acid d. Cinnamic acid

118. When phenol is treated with chloromethane in
presence of AICI; we get
a. o-cresol
b. m-cresol
c. p-cresol
d. mixture of o and p-cresal

119. In the synthesis of ammonia

N, + 3H, = 2NH,
a. K, = KcRT b.K, = K;
e. K, = K(RD)® d. K, = KoRT)™"

120.When the same amount of electricity is passed
through solutions of silver nitrate and copper
sulphate, 0.4 g copper is deposited. The amount
of silver deposited is
a. l35g
c.blg

b.27g
d54g




121. A variable line£+ag-=li55uch thata+b =4
a

The locus of the mid-point of the portion of the
line intercepted between the axes is

ax+y=4 b.x+y=8§
c.x+y=1 dx+y=2

The point (5, = 7) lies outside the circle
ax+y — =0

b.x®+y* —5x+Ty=0

122

e.x+y —5r+Ty—1=0
dei+y —fe+Ty—2=0
123. If the circle x* + y* =9and

2% +y° + 20 + 2y + 1 = 0touch each other
internally, then o =

a.ti b. 1
3
n_.‘.i.. d.__‘i.
3 3

124.The locus of the mid-points of the line joining
the focus and point on the parabola y® = dax isa
parabola with the equation of directrix as

ax+a=0 b.2x+a=0

c.x=10 dx= 2
2
125. The tangents drawn at the extremities of a focal
chord of the parabola y* =16x
a. intersectonx =10
b. intersect on the linexr +4 =10
c. intersect at an angle of 60®
d. intersect at an angle of 45°

126.0n the set Z, of all integers * is defined by
arh=a+ bh-51f2+(r=3)=5, thenx =
a. 0 b.3
c.5 d. 10
127. Which of the following is false?
a. Addition is commutative in N.
b. Multiplication is associative in N.
e. Ifa=bh = a” forall a, b e N, then = is commutative
inN.
d. Addition is associative in N.
128.1fai =a(i + j)=a(i + j + k) =1, thena =
b.i—k

a.i+j
e di+j-k

129.1f a and b are unit vectors and |a + b| =1, then

|a —b]is equal to
a. 2 b. 1
c.qg d'.-qE

130.The projection ofa =31 - j +5k on
b=2'i+3]: +kis

a. 8 b. 8
5 o
8
3 d. +/14
S =
131. If f : R — R is defined by f(x)=x>, then

f'8)=

a. {2} b. {2 20 20"}
e {2 -9 d. {2, 2}

132. R is a relation on N given by
R ={(x, )| 4x + 3y =20}. Which of the

following belongs of R?
a.(—4,12) b. (5.0)
e. (3. 4) d. (2,4)

133. Iflog,, 7=10845], then the position of the first
significant figure of 72" is

a. 16 b. 17
e 20 d. 15
134.L+L+L +...upto n terms is equal to
2-5 5-8 §-11
a. b. 1
dn + 6 dn+ 4
c. L d. p
6n+ 4 n+7T

135. The ten’s digit in
11+ 41+ 714101 +121+ 131+ 151+ 16!+ 17 !is

divisible by

a. 4 b 3! e 5 d 7
136.The R repre

; equation - -1=0 sents an

i - v

ellipse if

a. =5 b.A<2

e.2<h<h d.2>0>5
137. The equation to the normal to the hyperbola

2 2

X u :

———=lat{—-4 0)is

16 9 ( )

a 2x—3y=1 b.x=0

cx=1 d.y=0




138.The converse of the contrapositive of the

conditional p — ~gq is
a.p—rq b~p—=2~gq
C.o~g—p d~p—=q

139.The perimeter of a certain sector of a cirele is
equal to the length of the arc of the semicircle.
Then, the angle at the centre of the sector in

radians is

amt—2 bm+2

ix i X
3 3

[+] O
140.The value of tan ET% oot 5715 is

a2 b. 342
. 22 d2-2

If e, and e, are the eccentricities of a hyperbola
3x® - 3y” =25 and its conjugate, then
b.el +el=4

d.e|+eg=\|@

141.

a.el+el=2

c.etea=4

142.1f p and g are prime numbers satisfying the
condition p® = 2¢® =1, then the value of

p2 +2q2 is
a5 b 15
c. 16 d. 17

143.1f A(adj A) =51, where I is the identity matrix of
order 3, then |adj A |is equal to
a. 125 b. 25
c.5 d. 10

144._The number of solutions for the equation
sin2x + cosdx =213
a0
c.2

145_{9%15:113

a " [¥° + 52 + 200° + 60x% + 120x + 120] + C

b. &[¥ — 52 — 20x® — 6022 — 120x — 120] + C

e e[+ =52 + 206 — 60+ + 120x - 120] + C

d. e[ +52" + 2007 — 602% — 120x + 120] + C
146.1f f(x)is an even function and f”(x) exists, then

frle)+ fr(—e)is

a >0 b0

c.z0 d <0

147. If a is a complex number satisfying the equation
a? +o+1=0, then® is equal to
a.d b. o*
el d. i

b1
d. Infinite

10

148.The derivative (‘.lfsi.nl:;r3 yw.r.t. cos(x 3} is
a. —tan{x¥) b. tan{x¥)
e. — cot(x?) d. cot(x?)

149. A unit vector perpendicular to both the vectors
i+jandj+ ks

a_—i—j+12 p iti-k
3 3
n.l+]+k d-l—j-l-k
3 3
a by o € €3 €3
180.1fA=|as by ¢o|andB=|a, a, a5 |then
ay by ¢ b, by by
a. A=—B b. A=H
c.B=0 d.B= A"

151. The locus of a point which moves such that the
sum of its distances from two fixed points is a
constant is

a. a circle b. a parabola
c. an ellipse d. a hyperbola

The centroid of the A ABC, where A=(2 3),
B=(8 10)and C =(5,5) is
a.{5.6)  b.(6.5) c. (6, 6)
If3x® +xy—y® —3x + 6y + k=0Orepresents a
pair of lines, then k =
a. 0 b.9

152.

d. (15, 18)
153.

c.l d -9

154.The equation of the smallest circle passing
through the points (2, 2) and (3, 3) is
@’ +y” +5r+5y+12=0
b.r®+y* —5xr—5y+12=0
. +y” +5x -5y +12=0
dr+y* —5r+5y—12=0

1 0 0
155.The characteristic roots of the matrix|2 3 0
4 5 6
are
a. 1.3, 6 b.1,2 4
e. 456 d.2,.4,6

1ms A= | tean-la
3 4
—1[4 —~] 1[4 —2]
a. — Al
21-3 1 21-3 1
Cu
1 3




157. The set {1, 0, 1} is not a multiplicative group
because of the failure of
a. Closure law
c. Identity law

158.The angle of elevation of the top of a TV tower
from three points A, B and C in a straight line
through the foot of the tower are a., 200 and 3o
respectively. If AB = g, then height of the

b. Associative law
d. Inverse law

tower is

a. atanc b. asindt €. asin 3 d. asin 3
159.The a les Band C of a A ABC are in A.P. If

.'J-cz :+/2, then the angle A is

b. 157 . 75"

160. Su{ﬂmn J_] is equal to

2126 4J_ &J_ J63

d. ——
65 65 65 65

161. The general solution of | sinx | = cos x is (when
n € Z) given by

d. 45°

u.rml—-’-i b.?mr,tE
4 4
|':.r:|1'|:i1 (i'.jl'l.i'l—E
4 4

162.The real root of the equation x® = 6x +9=0is

a.— 6 b.—9 c. b d -3
163.The digit in the unit’s place of 5% is
a. 0 b. 1 c.3 d. 5

164.The remainder when 3'® x 2% is divided by 5
s
a1l b2 .3 d. 4
165.[ ===

5inx cosx

m

a. IEsin_ (sin®x)+C b. %ms_ Ysin®x)+ C

c. tan” Ysin®x) + C d. tan™'(Zsinx) + C
2

166.The value of I{m3 + bx +¢) dx depends on the
-2

a. value of b

c. value of a

b. value of ¢
d. value of a and b

167. The area of the region bounded by y = 2x =
and the X-axis is

8 4

. — 5 units b. =5 units
3 * 3 *
i 2

€. — sq units d. — sq units
3 . 3 g

11

168.The differential equation y % + 1 =¢ represents

a. a family of hyperbolas.
b. a family of circles whose centres are on the Y-axis.

¢. a family of parabolas.

d. a family of circles whose centres are on the X-axis.
169.1f f(x® ) =5x>, then f'(x) =
3 3

Tz "%

.

= | e
R
A

170. f(x)=2a—xin—a<x<a

=3xr-2aina=x
Then which of the following is true?
a. f(x)is discontinuous at x = a
b. f(x)is not differentiable at x
¢. f(x)is differentiable at allx > a
d. f(x)is contimuous at all x < a

171. The maximum area of a rectangle that can be
inseribed in a cirele of radius 2 units is (in
square units)
a4 b. 8w
c. 8 d. 5

172. If Z is a complex number such that Z=-Z, then
a. Z is purely real.

b. Z is purely imaginary.
¢. Z is any complex number.

d. Real part of Z is the same as its imaginary part.

&
173. The value of E [sin 2= —-icos ---EKR] is
— i i

a. i b. 0
e —i d —1
174. lim Isin[-z-) denaiits

£ —»om I

. == b. 0
1

c. 2 d. —
2

175. A stone is thrown vertically upwards and the
height x ft. reached by the stone in f sec is given

by x =80 — 164°. The stone reaches the
maximum height in
a. 2 sec b. 2.5 sec
c. 3 sec d. 1.5 sec
; logx
176. The maximum value of in (2 =a)is
a. 1 b. 2 c.e d. L

[ e
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177 If f(x) =he™ +ae™  then fro= 179. J’ eer o=
a0 b. 2ab secxy + tanx
c.ab{a +b) d. ab a. tanx —secx + C b. log(l +sinx) + C
Tieos . -x c.secx + tany + C d. logsinx + logcosx + C
11&\. If ]__msA EE,ﬂ.'I.E]'.IHJE \"8]“& ()ft"].'l'.lﬂz ‘IBO_IfIf(:c}dx:g(x), tl'jen ff(:)g(:lf}tix=
3 ok 1 1
= : b 2:!; a. = fx) b. - g’(x)
1 , ,
c. ,fis d. f" e.5lg")P d. f*(x) glx)
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HINTS & SOLUTIONS

Physics
1. {¢) Resultant focal length ( f) of the given combination
is 0.2 m.
Refractive index of the material, p=1.5
From the lens Maker formula, we get

1 1 1
7oz m)

R o
— -

¢=——Pana suriace

where, R, is the radius of curvature of convex surface
and R, is the radius of curvature of plane surface

(Ry = e=).
Hence,
1 1 1
L -1{___]
f; B =
1 1
— =(05Y] —
- weely)
= B, =05x02=01m
2. (d) Dimensional formula of Planck’s constant
=[M'L*T]
Similarly,

Boltzmann constant is given

K= Energy

Temperature
.. The dimension of K is
L
[K]

Dimensional formula of force is [M'L'T2].
Dimensional formula of linear momentum is[M'L'T].
Dimensional formula of angular momentum is
IM'LT].
Hence, angular momentum and Planck’s constant have
same dimensional formula.

3. {b) Given, velocity of the balloon = 29ms™
When the stone is dropped, then the velocity of the
stone
u=29ms™
Time taken to reach the ground, t = 10s
From the second equation of motion,

ut+1gf‘
§=— =
2

=-29x10 +%x9.8)<(10]3

=200 + 490 =200 m

4. {a) The potential energy due to surface tension is given
by the formula U=8xA
where, Sis the surface tension and A is the area of film.
Since after puncturing, the film will try to minimise its
potential energy and hence the surface area. Thus, the
thread will become concave towards A

5. (d) The velocity of sound in a gas at a fixed
temperature is given by

- ¥ RT
‘JM

where, y =(S—P] is specific heat ratio and M is the
v
molecular mass of the gas.

Let, velocity of sound in hydrogen, ¢, = T{l

1
Velocity of sound in oxygen, v, = ";}:—T
E:

Let, M; and M, be the molecular mass of hydrogen and

oxygen respectively n; and n; be the moles of hydrogen
and oxygen, respectively.

Molecular mass of the mixture,
M = n M, + nM,
ny + ng

According to the question, n; = n at given NTP.

M, = 16M (given)
Mo D160 | 1TM,
Velocity of sound in mixture, v, = ’;‘f—r
sy O = 2yRT
17M,
.. The ratio of velocity of sound in mixture to that of
hydrogen
YRT
o, _ VM
U mix Y2RT
17M,
O 2
= Y = —
vy 17
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6. (d) Zero order principal maximum contains all
incoming wavelets in diffraction pattern, Hence, zero
order principal maximum will be white.

7. {(h) H-polaroid is one of the most common type of
polaroid used today. It is prepared by stretching a thin
sheet of polyvinyl aleohol and then impregnating it
with iodine. In this process, the molecules get
oriented in the direction of the applied strain and the
material becomes dichronic. Each polaroid sheet is
mounted between thin glass plate to provide
mechanical support.

8. (d) From Coulomb’s law, we know

F:L%
41'I'.En r3
= N=li;-_
£y m
= gg = ¢
m>N
= gy =Com 2N

9. (c) Given, capacitance of bigger drop = 1uF
Let B be the radius of bigger drop and r be the radius of
smaller drops.

According to the question, %:II:R3 = 8x %ﬂ:r:s
= R®=&®
= R=2r
The capacitance of bigger drop ,
C = 4ng R
= 2w dme,r (-R=2r)

Capacitance of smaller drop, C* = 4neyr
Thus, C'= L5

2
Hence, C'= l}lF

2

10. (g} The magnitude of the resultant force can be given
by parallelogram’s law of vector addition i.e.,

Resultant ﬁ:me=4p3+pz+2ppmsﬂ
= E,. =+2p% + 2p° X cos(120°) (-8 = 1207)
_ 2,52 1
. i ”’”( z)
2

=Ap

11. (b) Given that, amplitude and frequency of two waves
are same.

Hence, resultant amplitude due to superposition of two
waves with phase difference § is given by

A= A2+ AZ + 2A, A, cos0
= A= A%+ A% + 24% cos o
= A=24% + 2A%cos 0

(A =4y= 4

14

-1
= cosh=—
2
2n
= = —
3

12. (a) Given, time interval between echoes =15
Speed of sound in air, v = 340ms™
Let the distance between man and cliff be x.

2x
Time taken by sound to hit cliff and return = —
v
1:.21..
v
= r=%m=l?ﬂm

Thus, distance between cliffs
=1T0x 2= 340 m
13. (d) Civen, wavelength of light beam,
A = 600 nm
=600x10"" m
Distance between slits, d =1 mm =10" m
Distance between slits and screen, D= 2m
Distance between first dark fringes from the central
bright fringe, 2p =7
As we know, Fringewidth,ﬁ=%

_B00x107" x2
1073
=12x107%m

Distance between first dark fringes on either side of
central bright fringe(2B) = 2xf=2x1.2x10" m

= 2h = 2.4 mm
14. (a) Given, specific rotation of sugar solution,
o = 0.01 units

Length of polarimeter tube, I = 025 m
Optical rotation, & = 0.4 rad
Concentration of solution, ¢ =?
As we know, specific rotation
- Optical rotation
Length of tube x Concentration of sol.
;]

= —

2]

I=ex
04

E 0.01 x 0.25

= 160kg / m®
Concentration of sugar solution = 200kg / m ™ (given)
Percentage impurity of sugar in the sample

=Exlﬂﬂ%
200

o=

= 80Kt




15. (a) Given, potential difference, V=455V
Velocity, o =7
Energy acquired by the electron after getting
accelerated through the potential difference V is &V,
which is equal to its kinetic energy.

Hence, kinetic energy (KE) = :];é—m,ug =gV

[where, m_ = mass of electron]
2eV

M,

= o=

Substituting the given values, we get
L [2x16x107 454
Y oe1ixiwo™

=16x 10" = 4% 10°ms™

16. {b) Earth is considered to be source of infinite charges
having zero potential. When a body is connected to
earth, it also acquires same potential as Earth i.e. zero.
By this process excess charges flow through the body
to the ground or the body acquires the opposite
charges from the ground to make the body electrically
neutral.

Thus, electrons flow from earth to the body to
neutralise the positively charged body.

17. {d) The given combination is a balanced condition of
Wheatstone bridge because potential at ¢ and D

points is same.

=

Hence, the 2uF capacitor can be neglected.
The equivalent circuit is given by the figure below

In the upper arm capacitors 3uF and 6uF are

connected in series and similarly in lower arm

capacitors 4uF and 8 uF are connected in series . The

equivalent capacitance is given by
1 1 - 1 _2+1

18.

19.

15

and L=l+l=&=§
0, 48 8 8

8

= C,=E|1F

The reduced cirenit with C; and C; capacitance is
given as
2uF

8/3 uF

Now, C, and C, are connected in parallel combination.
Hence, equi\rafent capacitance is given by

{b) Radius of nth-orhit in hydrogen like atom is given
R
An*mkZe”
El

ie. F oo —

For hydrogen, Z =1, n =1 in ground state
n? 12

= —_—= =1
zZ 1
For Beryllium (Be***), Z = 4 orbital is same
E
ﬂ_=1
Z
= w=1lxZ=n"=4
= n=2

Thus, the second level of triply ionised Be*** has same
radius as the ground state of hydrogen.

(d) Packing fraction is equal to the ratio of mass defect
to total number of nucleons.

Mass defect _ M—A
No. of nudeons A

iLe. PF =

. {a) Let N be the amount of substance left,

N be the total amount of substance.
The amount of substance left after N half-life is given

N 1
by 7
Hence, ﬂ = L
240
(Since, decay rate proportional to amount of substance)
= F=8=n=3
Number of half-life passed = 3

Time taken for the substance to decay from 240 count
rate to 30 count rate = 1 h = 60 min

Halflife = — L0/2 time
Number of half - lif

tya =%=20mjn




21. {a) Given, refractive index for blue light, p;, = 1.67
Refractive index for yellow light, p,, = 1.65
Refractive index for red light, pu, = 1.63
Dispersive power, w=7
Dispersive power is the ratio of angular dispersion and
mean deviation.
The formula of dispersive power is given as

22. (d) Given, amount of heat absorbed, @ = 6x 10* |

Temperature of reservoir, T; = 227° C =227 + 273 K
=500 K
Temperature of sink, T, = 127° C
=127+ 273 K
=400 K
Efficiency of Carnot engine, =1 — %
1
=]-— ﬂ = l
500 5
Work done by Camot engine (W)
= Efficiency (1) % heat absorbed ()

[z X ]
""" o]
W=éxﬁxlﬂ‘]=1.2xm’]

23. (i) According to Boyle's law, at constant temperature,
the pV relation will be constant. The pV cersus p or V
graph will be a straight line parallel to X-axis.

Hence, the pV versus V graph is given by

pv

V—

24. {b) Tiny water droplets suspended in air have greater
density than air. The sunlight when changes medium,
undergoes total internal reflection through these
droplets thereby splitting in its component colours
(since wavelength of each colour is different) and
hence, results in rainbow formation.

Thus, dispersion and total internal reflection together
results in rainbow formation.

25. {¢) The combined focal length of plano-convex lens is
1 1 1

Rk

16

where, f; = e for the plane surface and f; = f
1 1 1

— e -

f = Ff
= f=f
Now, when concave lens of same focal length is joined
to first lens, then combined focal length

tK=f.E=-f)

shifts to infinity.

) Tt o et ok = %

Ratio of lengths, B2
L 1
The rate of heat conduetion is given by the formula,

H:ﬂ:ki&r
dt 1

where, d( is the amount of heat transferred in df time,
k is coefficient of heat conduction for a particular
material. Since, AT is same in both cases, the ratio is
H, _Ab

Hy Al

My, Bl A
Hy dil, 4 2

= =R=1:8

. {c) The pressure inside our body is usually equal to the

atomospheric pressure. Since, our mouth is open
when blowing air, it will have the same pressure as the
atmosphere, Hence, blowing air with open mouth is
an example of isobaric process.

. {d) Air is a completely elastic medium, i.e. it does not

have modulus of rigidity, therefore sound wave in air
are always longitudinal.

. (d) White light consists inumerable wavelengths. If

monochromatic light is replaced by white light in
Young's double slit experiment, then each wavelength
form their separate interference pattern. The resultant
effect of all these patterns is obtained on the screen.
The waves of all colours reach at mid-point with same
or zero phase difference. Therefore, central fringe is
white. As fringe width ie. wavelength increases in
order of colours denoted by VIBGYOR, therefore on
either side of it some coloured fringes are obtained in
reverse order of VIBCYOR. After this the fringes of

many colours overlap at each point of the screen and so
the screen appears uniformly illuminated.

. {b) Given, separation between two slits,

d=09mm=09%10"m
Distance between slits and screen, D=1m




31

3z,

The distance between two consecutive dark or bright
fringes is given as P (fringe width) and that between

central fringe and first dark fringe on either side is%.
It is given that the spacing between second dark fringe
and central fringe =ﬁ+%=%

AS“'EIEIIIJW,B=%
Henne,ExE= 1%10% m

2 d
ﬁixlx;
2 0910

-3
=al=§x10“’ K—O.Qxll]

=1x10"m

=06x10%m

- Wavelength of monochromatic source of light,

A=600%10"m = 600nm

{c) When an uncharged sphere of metal is placed
inside a charged parallel plate capacitor, charges of
oppaosite polarity are induced on the surface of the
sphere.

Negative charge would be induced on the upper
surface of the sphere and similarly positive charge
would be induced on lower surface of the sphere.

We know that, electric lines of force are always
perpendicular to the surface and emerge from positive
charge and enter into negative charge. Thus, the
correct representation of the lines of force is given in
the above figure.

{b) Given, resistance of the wire, R = 62
When it is cut in two equal parts, then resistance of the
each part of wire is given by

r=%=3ﬂ: (wRel)

Now, these new resistances are connected in parallel
combination. The equivalent resistance is given by

A il
R, r r
1 1 1 12
= —_— ==
R, 3 3 3
= R, =150
. (1) The direction of magnetic field in a current

carrying straight wire is given by right hand thumhb
rule. If we point our thumb in a direction of East to
West, the direction of magnetic field is found to be
towards North, which is given by the curled fingers of
our hand.

M. (a) Magnetic field lines of a bar magnet is equivalent to
the magnetic field lines due to a solenoid.

!

NE———35

N )

e
--...________.________...-‘I

Hence, A bar magnet is equivalent to a solenoid
carrving current.

35. (a) Excitation energy of hydrogen like ion in its first
excitation state, AE = 40.8eV
For the hydrogen like ion, energy in the ground state
(n=1),

-1362°
E=———eV=-136Z%V
n

2
Energy in the first excited state, E; = %

n
_-136Z°

4

Excitation energy, AE = E; — E,

-136Z°
=[ n +13.ﬁz’]ev

=(-34 +136)Z%V

= 40.8eV = 102Z%V
= 72 = 28

102
= Z'=4
=% Z=2
Thus, energy of the electron in the ground state is given
as E, =—136Z%V
= E, = —13.6(22eV
= E,=-544 eV

Hence, the energy needed to remove the electron from
the ion in ground state (ionisation energy)
= —(~544)eV = 544eV
36. (d) Threshold wavelength of the metal, A, = 52004
=5200% 107" m

17




37.

38.

Frequency of the radiation, v = i

o ax1®
5200x 107"

=057 x 10" Hz

=5.7%10" Hz

The frequency of infrared radiation is lower than the
threshold frequency of the metal. Hence, the surface of
the metal is illuminated with monochromatic radiation
which is greater than 5.7 x 10" Hz.

The 50 W UV-lamp is suitable for this purpose.

{d) The emitter is always forward biased to enable the
majority charge carriers to cross the emitter-base
junction and collector-hase function is in reverse
biased to collect the charge carriers, so that current
flows through the transistor.

Hence, the emitter-base junction of a transistor is
forward biased, while collector-base junction is reverse
biased.

(a) Potential across the p-n junction varies
symmetrically linear, having p-side negative and
n-side positive. In a forward biased p-n junction diode,
the repulsion of holes and electrons takes place which
decreases width of potential barrier by striking the
combination of holes and electrons. The width of
depletion region in forward biased is less than the
reversed biased. Hence, the graph of the potential
barrier in the depletion region is given by

v
P n
39. (¢) The given diagram represents a cylinder placed ina
uniform electric field.
as TEEB oS
1 2
4 =
E

Let ¢y and ¢ be the flux coming out of a circular
cross-sectional surface. dy is flux through the curved
surface. Since, normal to a curved surface is always 90¢
to electric field E | so

@, = Eds; cosB = Eds;cos 90° = 0

¢ and ¢ are equal and opposite to each other, hence
&+ =0.

So, total flux through the surface of cylinder is zero.

40. {c) Given, power of bulb A, P, = 60 W

Power of bulb B, Py = 100 W

41.

18

Since, both bulbs are connected to the same power
source in parallel combination. Thus,

v v

P, = — = 60W and Py = — = 100W
R, Ry
VS VE
R,=—QandR;=—Q
60 100
CmTentfnhu]bAIA=M
Resistance
L A
m A yE Ay
60
Similarly, current in bulb B, I; = L. %
100

Itisclearthat Iz > I,.

{b) Magnetic field at any point due to a straight current
carrying wire is given by

A B c
1A 28 aa,
la)

oMol
21
where, d is the distance of the point from the wire and
I, is current flowing in the wire.
Force due to this magnetic field on current carrying
wire is given by
F = BIL

where, L is the length of the wire.

. Force on wire B due to wire A, F, = BIL

= F, =“;:dlx2xl.

Force on wire B due to wire C, F, = BIL
= FC=M><2)<L
2md

Itis clear that F. > F, . Hence, net force is towards wire
C.

. {b) Ferromagnetic substances like ivon, nickel and

cobalt obey Curie-Weiss law above Curie

temperature.
. {¢) EMF induced in circular coil of self-inductance L is

i =_J—

given by £ >

EMF is equal to the potential difference

dimensionally.

Hence, e=V

We know, V= v

q




Thus, dimensional formula of potential difference is

given as

v = ML)
[AT]
=ML T A™]
The self-inductance is given by, L =V x %

Dimensional formula of self-inductance is
given by,
L=[M'"3T3A"]x It
(Al
Dimensional formula of selfinductance,
L=[M"3T2A7%]

. (d) The magnet is attached to the spring. This magnet
will execute simple harmonic motion. When a coil is
placed in such a way that magnet moves in and out of
the coil, an emf is induced in the coil which opposes
the movement of magnet in the coil. Due to this
induced emf galvanometer will show deflections to the

left and right periodically.

E oo

As the emf is induced in the coil eddy currents are also
induced in the magnet, which lowers down the total
magnetic strength of the magnet. Due to this reason,
the magnetic flux linked with the coil decrease and
hence amplitude of the deflections produced in the
galvanometer also decreases.
. () Civen, resistance of the galvanometer, C = 400
Current in the galvanometer,
I,=10mA=10x10"A

Maximum reading of voltmeter, V =50 V

The galvanometer can be converted into voltmeter by
connecting a shunt resistance (5) in the series.

Voltage in the voltmeter is given by

V=I(G+R)

50 = 10x107%(40 + R)
=5 5000 =40+ R
= R = 49600

. {c) B is connected with 102 resistance. According to
question, a balanced point is obtained at 50.

Thus, FLt10_50
R, 50
= R, =R, +10 -.{i)

When 10Q is removed the balanced point shifts to
40 cm.

47.

Thus, B _4
R, 60
3 -
= R, =ER' i)
From Egs. (i) and (ji), we get
3
SR =R, +10
gla=h
1
iy ZR, =10
2
= R, = 20Q

{a) In the steady state analysis capacitor acts as an
open circuit. Therefore, the equivalent cirenit is
given as

L

a0

410

M Adih

E=gy 2.80
Thus, current in the 48 resistor is zero. 2Q and 3Q
resistors are parallel to each other. Thus, the resistance

in the upper branch is given by
2+3 5

The upper branch resistor are connected to 2.8Q
resistor in series. Therefore, equivalent resistance in
the circuit is given by

R,q=2.a+5§
_14.l]+6=m
3
Cumntf=.v_m‘£.=.ﬁ_=lsﬂ
istance 4

Current in the 2Q resistor is given by current division
rule

ie Isg=1x 30
= ﬂ‘ 20+ 30
= 1m=15xg=ﬂ.9A

{a) Given, area of rectangular coil, A = 25 em x10 cm
= A=250cm? = 0.025m*
No. of turns in the coil, N = 300
Magnetic field strength, B = 4x107°T
Peak voltage will be induced when the longer side of
the coil moves perpendicular to the magnetic field.
= 2y = 21 % 50 = 1007
Induced emf is given by
£= NBAw
= 300 x 40 x 107 x 0.025 x 100% = 3nV
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49. {a) The L-C-R circuit in series combination and phasor

diagram is given below

L i L
‘ L Ve Va
It

| T
V=7

According to the question,

Potential difference across resistor, Vi = 40V

Potential difference across inductor, V;, = 60V

Potential difference across capacitor, Vi = 30 V

Magnitude of potential difference supplied is given by
V = JVE +(V, — V) = /40 +(60 - 30)°

= .,,‘fsz +(30) = ~/2500

50. (c) Given, radius of the coil = 01 m

5l

No. of turns in the coil = 10
Horizontal component of magnetic field,

B, =0314x107'T
The magnetic field at the centre of current carrying coil
is given by the formula, B = %
According to question, magnetic field due to the coil
obtains neutral point, in earth’s magnetic field.
Hence, horizontal component of magnetic field,

T]'n_[g, I= %
Hon
4
- 1o 2000)0314x107) _ o

10% 4 x(3142) 1077

{c) The spectrum obtained from the chromosphere of
the sun at the time of total is line emission spectrum.
The spectrum obtained is of 58764 wavelength from

D, line in almaost yellow colour.

52. {c) Heavy water is compound that contains heavy

en or deuterium and oxygen. Heavy water is

vdro
also ¢ deuterium oxide D,O.

53. (b) The nuclear reactor at Kaiga is a power reactor.

use of nuclear reactor for electricity and power
generation classifies it as a power reactor.

54. (¢) The work done by a foree in moving a body is

W=F-=s
where, s is the displacement vector.
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In circular path, the force is centripetal, thus always
acting towards the centre along the radial direction.
However, the displacement is always along tangent to
the circle at the instantaneous position of object.
Hence, 8 = 90°

Thus, W=F-5=Fscos90°=0

. () Given, velocity of the bullet ¢ = 100ms™

Let, thickness of one plank, t = 5
According to third equation of motion, we get
ol —ul=2as
(0) — (100)% = 23 a x(25)

(- two planks are penetrated)
= ~1000 = das )
When velocity of bullet is doubled, © = 200ms™
Applying third equation of motion again , we get

= 0—(200)" = 2x a x (ns)
(where, n is number of planks)
—40000 = 2ans ...(ii)
From Egs. (i) and (ii), we get
—40000 _ 2ans
—10000  4as
= n=8

Hence, 8 planks can be penetrated by the same bullet if
speed is doubled.

. (¢} Let my be the mass of 1st hody ,m; =1kg

my be the mass of 2nd body, m, = 2kg
The relation, between kinetic energy and momentum
is given by

2
K:lm!=.p_
2 2m

where, p is the momentum of the body. Since,
momentum of both bodies are same.

Hnt:l'lr_‘e,,h=ﬁ>-(ﬂ—j:3
ky 2my  p
k, 2
T |

Thus, the ratio of their kinetic energies is 2 : 1.

. {a) Pitch is dependent on the frequency of the source

of sound whereas loudness depends upon the
amplitude of sound wave.

Hence, the loudness and pitch of a sound note depends
on intensity and frequency.

. {c) Open windows and doors are considered to be

perfect black body, hence absorption coefficient of an
open window and door is 1.

. {a) In Melde's experiment, the variation in frequency

is created if the tension is increased in the strin,
Melde's showed that mechanical waves also uni‘ergu
phenomenon of interference. To do this a resonance in
tl.mmlgpﬁ::lk and frequency of standing waves was

Hence, the frequency of the tuning fork and the
frequency of the waves in the string are in the ratio 1 : 1.




60.

{h) Given, speed of sound in air, ¢ = 300ms™
Difference between apparent frequency during
approach and apparent frequency during recession
= 2%
Thus, frequency during approach — frequency during
recession = —x f,

100

Chemistry

61.

62.

64.

{a) Ozone in stratosphere is depleted by number of
pollutants like CFC’s (CF;Cl), nitrogen oxide, CCl ,,
Cl, ete.

{c) Linolenic acid is an unsaturated fatty acid. It is a
carboxylic acid with 18- carbon chain having three
double bond.

. {c) When chlorine is passed through hailing toluene,

mixture of o and p-chloro toluene is formed.
CHy Hy Hy
Cl
SN
Toluane o-chilaro toluens
p—dhgtcﬁ.ﬂm

{b) The standard temperature used in thermo chemical
calculation is 25° C or 298 K
K=T+273=25 + 273 = 208K

. {¢) Density is an intensive property. It is independent

of the quantity of substance. While, enthalpy, entropy
and mass are extensive properties.

. () Schiff's reagent contains rosaniline (C;gH;gN 1CI). It

is used to check the presence of aldehyde in the given
compound by giving purple or magneta colour.

. {d) Chromyl chloride is inorganic compound with

formula CrO,Cl,. It is reddish compound that is
volatile at room temperature. If's shructure is

Cl Cl
T
{}f \\ﬂ
. {¢) Horn silver is a halide ore. The formula for horn
silver is AgCl

69. (b) Tetrahedral structure is formed by sp®

hybridisation. Here, four sp®-hybridised orhitals are
arranged in tetrahedral structure.
X

A
X\ﬁiqﬁ \\x

Tetrahedral geometry

71

74.
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ctuo c—r 2
=3 —_  —
fu( c ] L{ c ] 100"
where, ¢ is speed of sound in air and ¢ is the velocity of

SOUrce.

2o 2
= — =

300 100
= v =3ms™

. {c) NO* ligand is called nitrosonium ligand. It is

positive type of ligand, which donate pair of electrons
to central metal atom and forms coordinate bond with
them.

{a) A compound in which the complex ion carries
positive charge is called eationic complex.

For hexaamino platinum chloride, chemical formula is
[Pt(NH;)¢]Cl,.

~.The complex ion [Pt{(NH;)4]** is positively charge.

. (b} 2p, atomic orbital undergoes linear combination

with 2p_-orbital.
For linear combination, the combining orbitals should
have same energy and same orientation of overlapping

of p_-orbital.

A =><0

2p-orbital | 2p,-orbital

a-bond (aial overlapping)

- (b)[4,]=01

[A,]=001
t=100s
1st order reaction,

() When An ie. difference in gaseous moles of

product and reactant is zero, then pressure has no

effect and it is equilibrium point for reaction.
N1(g) + 0,(g) = 2NO(g)
An,=2-(1+1)=0

.. Pressure has no effect for this reaction.

. {d) Conductivity of a solution is not affected by

addition of ethanol as it is a covalent compound and it
do not dissociate into ions to change the number of
ions in the solution.

. {d) Lowering in vapour pressure is a colligative

property so, the number of particle (i.e. ion) increase,
which results in decrease of vapour pressure. The
lowering in vapour pressure is maximum for

0.1M K, [Fe{CN),.]. as it dissociate into free ions i.e.
four K* and one [Fe(CN);]™.




77. (b) The given reaction takes place as follows :
CH,—CH_Br+Cl—CH— CH,
Bromoethane

CH,
Isopropyd chioride
{2=chlom propane}
CH,
Zumethyl butane

78. (c) NH; (ammonia) gas is dried by using sodalime,
because NH; itself is basic in nature and only basic
compound can be used to dry NH,, while cone.
H,80,, anhy. CaCl, and P,0); can not react with
ammonia.

79. (¢) Copper (I1) hydroxide [Cu(OH),] is amphoteric in
nature and is soluble in excess of ammonium
hydroxide.

Cu(OH), + ANH,0H— [Cu(NH,), (OH), + 4H,0

Copper (11} Ammonium  Copper betra ammine diboydroxice
hoyddromide hydroxide (Soluble complex)

80. (a) Potassium dichromate (K Cr,0, ) can be converted
into potassium chromate (K,CrO, ) by adding
potassium hydroxide (KOH).

K:Cr, O{ag) + 2KOH—s 2K,CrO, + H;0

Pobssium
divhromate 'Elyd.ll:n:lle nhnmah

81. (b) Equivalent moles of NaOH = Equivalent moles of
acid

NV = Weight
i Equivalent mass
40x107° %0125 =— 95
Equivalent mass

. Equivalent mass of acid = 100
82. (d) M, =5 Land pH = 12
pOH=14-pH =14-12=2
[OH]=10""" =107*
. Moles of NaOH = M,V, =5 % 1072 moles
2. Mass of NaOH = moles % molar mass
=5x10%xd0=2g
83. (a) Equivalent moles of oxalic acid = Equivalent moles
of KMnO,
=NV, =25x02x107°=5x10"" = 0.005
Weight of oxalic acid
Eq. weight of oxalic acid
Weight of oxalic acid=0.05 x63=0315¢
2 0.315 g in 50 cc of oxalic acid.
In 500cc solution, mass of oxalic acid is

=0315x2% 315 ¢
50

= 0.005

84. (a) Pure water is neutral as it has equal concentration
of H* and OH ™ ions. It has pH = 7.
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. (b) In the titration of Mohr’s salt with KMnO,, the

indicator used is KMnO, itself. Because KMn04 is
very intense purple in enlnu.r When, the solution
changes to pink, end point is noted.
MnOj _Feduction with o 1o
Dark purple  Mohr'ssalt  pink

. {d) The relationship between half-life of a reaction and

order of reaction is

1
tyg o ———
ir2 a{n—ll

.ra,r—"”i

Mzwl
W’here, wy and M, are weight and molecular mass of
solute.
M, and w, are molecular mass and weight of solvent.
.ﬁ_p= i){ E = i: 2
p° 60 90 50

. {c) Molar mass of sucrose (C; H,,04,) = 342

Weight of sucrose

Molar mass of sucrose
Molality = 1000
e Mass of solvent {g) =
_ G584 x 1000

342 200

=01M

. (@) NaCl on dissociation gives Na* and Cl™ ions as

follows:

NaCl{ag) b Na
Sodinm chloride

While, soap in the solution gives RCOO ™ and Na® ions
as follows:

s CI” (ions)

- 4+
R—COO0ONa(s)— RCOO™ + Na*
Soap

=~ Solubility of soap decrease due to common ion (Na*)
present in the solution due to Le-Chatelier’s principle,
reaction shifts towards the reactant side.

{a) Concentrations of ions in 0.1 M aluminium

" sulphate [AL,(SO, )51 is

= 01[2x(Al**)ions + 3 %(SO3 Jions]

=01[2x1+3x1]=01x5=05M
Concentrations of ions in 0.1 M potassium nitrate {(KCI)
is = 01 (1 mole of K* + 1 mole of C17)
=01x2=02M
Concentration of ions in 0.1 M magnesium chloride
(MgCl,) is = 0.1 {1 mole of Mg>* + 2 moles of CI7)
=01x3=03M
Concentration of ions in 0.1 M barium chloride (BaCl, )
is = 0.1 (1 mole of Ba®™ + 2 moles of CI7)
=01x3=03M

- Order of concentration is

0.1 M Aly(S0,); > 0.1 M KCl > 0.1 MgCl,
=0.1 M BaCl,

+» Osmotic pressure is colligative property and, it

depends on concentration of ions.
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s Order of osmotic pressure is
0.1 M(ALSO, ); > 0.1 M KCI > 0.1 M MgClL,
> 0.1 M BaCl,

{d) As reaction is completed 50% so, ;5 = 30 min.

For first order reaction
L 0693 _ 0693

tl."}!

= 0.0231min "

. (b} The ebullioscopic constant{ K}, ) is the elevation in

boiling point produced by 1 molal solution
AT, =K,m

m=1

Ky = AT,

Le.

When,

. {¢) Molecular mass of glucose = 180 g / mol

Mass of water = 50 g = 0.05 kg

Molality (m) = B
Maolar mass x mass of solvent (in kg)
03= Mass
160 =< 0.05
Mass=2.Tg

. (*) The reaction of Mohr's salt and K,Cr0+ isas

follow:
6Fe™ 4+ Cr03 + 14[H*]— 6Fe™ + 20" + TH,0
n-factor of Ce 03 is 6 and n-factor of Fe™ is 1.

As n-factor for Fe is 1 so,
Molarity = Normality Concentration of Mohr's salt
=008 M
Moles in 25 mL of 0.08 M Mohr's salt
=08 x i = 0.002
1000
- Moles in 500 cc of Mohr's salt
= (L002 x @ =(0.04
a5
Hence, mass of Mohr's salt in 500 cc
= 0.04 x 392=15.68g

. {#) For a reaction to be spontaneous change in Gibbs

free energy should be negative.
iLe. AG=AH -TAS<0
= [—ve)—{+ve)=—ve— ve =—2ve
AH < Oand AS> 0
So, AH = —veand AS=+ve

. {c) Sodium chloride is in simple closed cubic packing.

Its coordination number is 6.

97. {a) Conjugate acid of NHj is NH;.

NH; + H'—
Base

NH4
Conjugate acid

. {a) Molar conductivity increases with decrease in

concentration as the total volume, (V) of a solution
containing one mole of electrolyte also increases.

0,005 M NaCl have highest molar conductivity.

99. (d) In the detection of I11 group, basic radicals
NH,OH is added after NH,Cl to decrease the
ionisation of NH4OH due to common ion effect.

100. (a) Just before attaining chemical equilibrium rate of
forward reaction decrease and rate of backward
reaction increases.
As the concentration of produet is slightly more than
the equilibrium coneentration.
{a} Atomic number of Fe (26) = [ Ar]3d%4s®
Fe'* =[Ar]3d® 45

3

Number of unpaired electrons = 4
For Co®* = [Ar] 347
Number of unpaired electrons = 3

It shows highest magnetic moment. As magnetic
moment depends on number of unpaired electrons.

ForCr** = [Ar]3d®
2 Number of unpaired electrons = 3
For Ni* = [Ar]3d®
. Number of unpaired electrons = 2
102. () In 3d series as we move from Sc to Zn
paramagnetism first increases as number of unpaired

electron increases . After the elements get half-filled
the number of unpaired electron decreases as pairing
. The number of unpaired electron, decreases thus,
paramagnetism also decreases.

103. {d) Fe (26) = [ Ar]3d54s”
Fe®*(23) = [Ar]3d" 45"

re=[1]1[1[1]1]
L]

2 Number of unpaired electrons =5
104. {¢) In K ,[Fe(CN)].
Oxidation number of Fe =4 + x + 6x(-1)=0
r=+2
It's IUPAC name is potassium hexacyanoferrate (IT).
105. (d) Adsorption of an inert gases on activated charcoal
increases with decrease of temperature as it is an
exothermic process. The adsorption of gas on solid
surface is similar to condensation process, which is
exothermic in nature.
106. (b) Brine is a solution of sodium chloride and water.

On electrolysis, it gives chlorine (Cl,), hydrogen (H,)
and sodium hydroxide (NaOH).
At cathode

101

2H"(ag)+ 22"— H,
Hydrogen
2H,0 + 2¢"— H, + 20H (aqg)

23




At anode
2CIN—— Cl; + 2
Chlorine
The hydroxide ion, with the unchanged sodium ion,
forms NaOH.
Na* + OH"— NaOH
Sodium
hydrazide
107. {a) Sucrose is a non-reducing sugar due to
1, 2-glycosidic linkage between anomeric carbon
atoms.

Therefore, there is no free aldehyde or ketone group
(reducing of group) as they are involved in glycosidic
linkage.

108. {d) Sulphur containing amino acid is cysteine. It's
structure is

Crysteine
109. (¢} Lysine is a basic amino acid as it contains more
number of amino groups than carboxyl groups. It's
structure is
HaoM—(CH,),—CH—CO0H
Two amino group—{ NH, DnL carboxyl group (acidic)
(basic) :
Lysine
110. (b) In Molisch’s reagent substance used is ct-napthol
dissolved in ethanol. It gives positive test with
carbohydrates, nucleic acids and glyeoproteins by
forming purple-coloured product.
111. (b) In benzene, each carbon have sp® hybridisation.
The structure of benzene is

> ey

|
=10 1
Sou”

Each carbon have three g-bonds.
. Hybridisation = sp®

112. {d) Alcohols are oxidised by passing their vapours over
heated copper. 2° alcohol {isopropyl aleohol) is
oxidised to acetone i.e. it undergoes dehydrogenation
as follows :

113.

114.

115.

116.

117.

118.

24

CH, 0
| .
e D e i
I A
H R
Isoproged alenhol
cH,

{¢) The IUPAC name of CH,—N—CH, is
N, N-dimethyl methanamine.

{b) The reaction of benzaldehyde with acetic
anhydride in presence of fused sodium acetate gives
cinnamic acid. This reaction is called Perkin
condensation.

HO

+ (CHiCO)0 —2
Acetic anbydride
Benzaldehyde

CH—CH==CH—CODNa

¥
CgHg—CH=CH—COOH
Cinnamic acid
{c) When a mixture of calcium benzoate and caleium
formate is dry distilled, we get benzaldehyde.
(Ph—COO0$5Ca + (HCOO—),Ca
Calbeium benzoate Cabeium formate

a
— 32Ph—CHO + 2CaCO4
Dry distillation Benmldehyde
{a) Basic strength of amine increase with increases in
strength of electron donating group. In dimethyl
amine there are two methyl group with + I-effect and
is most basic.
While, methyl amine has only one methyl group and
ammonia has no methyl group.
In aniline due to resonance the lone pair of amines are
delocalised and is least hasic.
Basic strength order

C-Ha_‘_\

C==MH; = CHz—MNH, > NHj > aniline
-

{c) Benzoic acid is bi-functional compound as it has
two functional groups, carboxylic acid and aromatic
ring.

Cinnamic acid is tri-functional compound as it has
three functional groups, i.e., —COOH, C=C and
aromatic ring.

Formic acid and acetic acid are mono-functional as
they have one functional group i.e., (—COOH group).
{d) When phenol is treated with chloromethane in

presence of AICl; we get mixture of 0 and p-cresol. It
is an example of Friedel-Craft’s alkylation reaction.




OH

OH OH
SRl OsSe]
AICk

CH
Phenal o-cresol

119. (¢} For the following reaction,
N,(g) + 3H,(g) —= 2NH,(g)

An = number of moles of product in gaseous state
—number of moles of reactant in gaseous state

=2-(3+1)=-2
K, = K(RT)™

Mathematics
121. (d) I

m.b;“ B

Pif, k)

0 A\

*y

We have, equation of line i+% =1
a

Let P(h,k) be the required point.
Now, coordinates A and B are (a,0) and (0b)
respectively. Since, P is mid-point of AB.

Therefore,
(b= (252 222)
= heBandp=2
2 2
= a=2handb =2k
Now, it is given that
ath=4
= h+2k=4
= h+k=2

So, locusof Pisx+y =2
122. (@) Let§ o’ + 4" —Be =0

Syt —5x+Ty=0

25

K, = K(RT}™.
120. (a) According to Faraday’s second law,

i e,

—l=_2
E, Eg
where, w and E are mass and equivalent weight
respectively.
G35 108
2
wy=135g

S +y” —5x+Ty—-1=0
St 4yt — S+ Ty-2=0
Now, at{5,—T)
§=25+49-40=34>0
§=25+49-25-49=0
§=25+49-25-49-1=-1<0
§ =25+49-40-49-2=_17<0
= (5,— 7) lies outside the circle § .
123. ) Let  §:x"+y" =9
and St 4yt + o+ Iy +1=0
Now, centre and radius of § are
Centre = C,(0,0)
Radius = 3
Centre and radius of §, are
Centre = Cy{—a,— 1)

Radius = 4f{—a)® +(-1)* -1 =t
Since, § and §; touch each other internally, then
CiCy =|rz—n|

J—a— 02 +(-1-0) =ja 3]
Yo2 1 =fa -3
a+l=(o-3)°
a+l=a-6a+9

G =8 = a=i
3

I




124. (¢} Let the mid-point of any point P(x;, 1, ) on parabola
and focus Fla, 0) be Q(h, k).

P {1, ya)
Q1 k)
X = X
o (a 0}
ty
Then (h kh(ﬂﬂ)
= h=5tCgr=th
2 2
= y=2h—-agandy, =2k

Since, F(x,. y,) lies on parabola y* = dax, then
(2k)* = 4a(2h —a)
4k* = 40(2h — a)

st

- ey

Equation of its directrix is
a_—a
L — —
2 2
= =0

125. () The tangent at the extremities of a focal chord of a
parabola intersect at right angles on the directrix.
Now, equation of parahola is y* = 16x.

So, its directrixisx = —dorx + 4.
So, tangent intersect on the line x + 4 = 0.

126. (d) We have,
a*3=a+h-5
Now, r*3=x+3-5=x—-2
Again, 2+(x=3) =5
= 2=(x-2)=5
= 24+x-2-5=5
= x=10

127. ) (a)a+b=Db+a,Va,be N.

So, addition is commutative in N.
Wilaxb)xec=ax(bxc),VahbhceN.
So, multiplication is associative in N.

128.

129.

130.

131.

132.
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(Jasb=a" andbsa=b"

v a*bhzb*a;¥abeN

So,* is commutative in N is false.

(d{a+b)+c=a+({b+c),Yabandce N.

So, addition is associative in N.

ie) Leln=ri+yi+zi

Now, a-i=(xi+yj+zk)-i=x
a-{i+j}|={ri+y;:|+z1-rj-[i+j)=x+y

anda-(i+j+k)=(ri+yj+zk) (i+j+B)=x+y+z

Now, according to the question,

ai=ali+j)=a-(i+j+k)=1

= r=xty=xt+ytz=1

= x=ly=0z=0
a=i

{d) We have
lal=|b|=1,|a+b|=1

We know that,
la+bf+{a ~bf*= AJa*+b[*)

= (1" +a—b|*=A(1)* +(1)%)

= 1+a-hf*=4

= la—b]=+3

_— a-b

{c) Projection of a l:mb—m

={3§—3+5i]-(9ﬁ+33+l—r]
|28 +3j+ K|

_6-3+5 _ 8
“Jiresl i

(a) Let f7(8)=x

= flx)=8

= =8

= r=2 [.xeR]

(®=1{2
{d) {a) When x = —4, then

HA)+y=2=y=12
Butx=—dgN
(—4,12)¢ R
(b) When x = 5, then
4(5)+3y=20=y=0
(5.00g R




{c) When x = 3, then

4{3}+3y=20=&y=§

oo (3.4)eR
{d) When x = 2 then
42 +3y=20 = y=4
. (24)eR
. (b) We have,
logy, 7 = 0.8451
Let x=T7"
= logr=—20log7 = —20x 0.8451 = —16.902
= g= 107"
Now, —16.902 lies between —16 and —17
So, position of first significant figure of 72" is 17.
. {c) We have,
1 1 1
—_ bt
5-8 &11 [(2+(n—1)3)I5 +(n—1)3]
G 1
811  (3n—1)3n+2)
R B o 3 |
5 58 811 (3n—1¥3n+2)]
-2 8-5 11-8_ (3n+2—(3n-1)
L1255 5-8 811 (3n—1){3n+2)

1 1 1 1 1 l]
=+ =

=+

2-5
-3

1
=—+—+
5-8

5]

| =

|2
[5

Lo | =

=
1

1 1
2 5 5 8 8 11  3n—1 3n+2

Lo | =

[1 1 ] _1[3n+2-2] =n
B 3n+2]_3[?(3n+2}J_6n+4
. (h) We have,
11=1,41= 24, 7!=5040, 10! = 3628800,
11!= 39916800
So, last two digit from 10! is always 00.
Now, 11+ 4!+ 7! =1 + 24 + 5040 = 5065
So, ten’s digit in given addition is 6 which is divisible
by 3!.
. (b) We have,

= LIS T
2-A 5-A
It will represent an ellipse, when
2—k>0and5-A>0
= A<2andd <5
= A<2
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137. {d) We have,

ﬁ—ﬁ:l

6 9
Since, (—4,0) is vertex of the hyperhola, so equation of
normal at (—4,0)is y = 0.
138. (d) We have,
p=—q
The contrapositive of p — gis ~g —~p
and converse of p — g is g = p.
~.Contrapositive of p =~ gis~(~g)3~p=g —~p.
Converse of g —»~pis~p — g.
139. (a) It is given that,
Perimeter of sector = Length of arc of the semi-circles

A
I
= r+l=mnr
= 2r+r =nr [-I=rB]
= r(2+0)=nar
= G=m-2
140. (¢) We have,

tan ETL“ + entﬁ'?l“
2 2

1

sin ﬁ'?l" cos 67 ="
= +
cos E’?l“ sin ﬁ?l"
2 2

sin? 67 1%+ cos? 6710
2 2

c0s ﬁ'?-l-“sin ﬁ'?l“
2 2

2

i‘shlﬁ?l“emﬁ'?l“
2 2

2
sin 135%
_ 2
~ sin(90°+45°)

=2 _-92x2=22

cos 45°




141. () We have, equation of hyperbola

3% —9y? =25

o2 ~ o 5

# &

)\
Equation of conjugate hyperbola is

L_ = =1

& &
Now, eccentricity of hyperbola,

5

E 2
(%)

= 1+E JE
lJ 2 2

e = |1+

and eccentricity of conjugate hyperhola,

142. (d) We have,
pP-24"=1
Letp=3,9=2
Then, p' -2
=(3)*-22)*=9-8=1
p-2q" =1
Now, p* +2¢" = (3)" + 2)*
=0+8=17
143. (b) We have,
AladjA) =51
= |AladjA)|=51]
= | Alladia |=5%1]
= Al AP =125 xI
= |4 =125

[~|KB|= K"|B]]
[JadiAl A" ]

144.

145.

146.

147.

28

= |4l=5
Now, |adjal]=| 4"
=| AP [ n=3]
=(5)7=25
{a) We have,
sin 2y + cosdx = 2
= sin2r+1—Zin®2r=2
= 2in 2e—sinZx+1=0

Now, Discriminant = b* — 4ac
=(-1)* - 4(2)(1)
=1-8=-T
<0

Sa, there is no real root of the given equation.
{c) Let = Iellrr[sdr

=& —Ie’ -(5a* Jelx
=" —5[e"-xldx
om I
= e —5[x' -&* —Ie" -4y dx]
=" —5x'e" + Eﬂje’-r“dt
miI
= %" —5xie” +20[x% - " —_I-e’ -3x2dx]
= e" —5x'e” + 200" — Eﬂje’-r!ir
mI
= ¥e" —5x'e” + 200 e” —60[2% -&* —Ie’ - 2r o]
="' —5x'e” + 200%™ — B0xZe” +lﬂﬂ-_|-e’ -xdx
="e" —5x'e” + 200%™ — 60xle” + 120 [xe® — J-e‘d':]
= 7" —5x'e" + 20x%e" — 60x%e” +120xe" — 120 +C

= &"[+° —5x' + 200" — G0x” + 120x — 120]+C
{b) We have, f(x) is an even function.

fl=x)=f(x)

= Frl=xd-1)= f"(x)

= frla)+f(—xj=0
fley+f(-ej=0

{a) We have, o> +ac+1=0

= o= worw

Now, if e = my then
a® = o = ()" w=w=a




and if o = @®, then
! = () = o = (")°. 7 = o’ =0t

- a =
148. (¢) Let u = sin(x®)

and o = cos(x?)
du 3

Then, E—ms(x J-(3x7)
do ;

and — —sin{x?)(3x%)

(&)
Now. du | dr

do [do
dx
3
=g‘ﬂ%=_mt{rs)
—3x" sin(x”)
149. () Leta=i+jandb=j+k
Then, unit vector perpendicular to both a and b is

axh
|axb|
ik
Now.axb=[1 1 0|=i-j+k
011

and|ax b|= (1% +(-1)2 +(1)? =43
Thus, required vector = l;j_f—k

150. (b} We have,

BEEEY]

[R, <+ R;]

1 €2 3 G € &
=(-X-)m az as|=la; a; a3=B[R, & Ry]
by by by by
151. (¢} The locus of a point which moves such that the sum
of its distances from the two fixed points is a constant
is an ellipse.

24845 3+10+5

152. (a) Centroid of A ABC =( = )=(5, 6)

153. {d) If 327 + xy — y* — 3x + 6y + k = O represents a pair
of lines, then

5 L 3
2 2
L .3 fal=i
2
i g
2
11 g9 3/3 3
coppepegyeiSpe SN A8 3oy
a2 a e 2
= —3!:—2?—1&—%:0
13
- B2 %
4 4
j=in

154. (b} (a) Putx = 2,y = 2 we have
(2 +(2*+5x2+5x2+12

=4+4+10+10+12 =400
(b) Putx =2 y =2 we have

(2P +(2*-5x2-5x2+12

=44+4-10-10+12=0

Putx =3,y = 3, we get

(3P +(3)2-5x3-5x3+12

=9+9-15-15-12=30-30=0
So, both points satisfies the given equation.
(c)Putx =2,y =2, we get

(2 +(2*+5x2-5x2+12

=4+4+10-10+12=20=20

(d) Putx=2,y=2, we get

(2P +(2 -5x245x2-12

=4+4-10+10-12=—4=0
{a) We have,

[1 0 0]
A=|2 3 0
4 5 6

155.

which is a lower triangular matrix.

Since, characteristic roots of a lower triangular matrix
are its diagonal elements.

So, charateristics roots of A are 1, 3, 6.
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156. (o) IfA =

5 [
A ]

So,ifA=

157. (d) We have,

A={-1,01}
Now, let ¢ be the identity element.
Then, axe=a=e=1€A

Again, a”' be the inverse element.
Then, axal=¢

= axa'l=l=a'=

B =

1
Now, fora=0,a™" =E=¢=E A

So, inverse law fails.
158. (c) g

o] C B—— a —A
Let DE be the height of the tower.
Now, in AABE,

ZAEB = £EBC — “EAB
=20 -0 =0
s ZAEB= ZBAE
= BE=AB=a
Now, £ECB = 180°-£DCE = 180 — 3a.

BE CE

Now, in ABEC, =
sin(180 —3a)  sin 2o

[using sine rule]

a CE
sindo  sin2o

asin 2ot

sin ot

In AEDC,
DE

sindg = —
CE

= DE = CEsin 3t

_ asin 2o
sin Jot
Hence, height of tower is a sin 201,
159. (¢) It is given that A, B,C are in AP.

2B=A+C
Now, A+B+C =180

B+2B=180°

=
—

*sin 3ot = asin 20

Now, using sine rule, we have

b ¢

sinB  sinC

= sinC =%sinB
A2
B
2 431
— o —_—=
B 2R
c=45"
Now, A+B+C =180
= A+ G0°H45" = 180°
= A=T5"
160. {a) We have,
sin| 2sin™!
63
= sin{sin~"
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wsinB0® [ bie = +f3:42]

[ 2sin'x = gin™ ‘Zr-\lll —-x?]




[ sinfsin™" x) = x]
|sinx]= cosx
= sinx = tcosy

= tanx = *+1

= tanx = I:an[:t%]

= :c=rm:|:£
4
162. (d) We have,
P —6x+9=0
= (x+3)(x* - 3x+3)=0
[vx®—3x+3=20,xeR]

= x+3=0
= r=-3
163. {d) We know that,
5 =5
5'=i5
57 = 125 and so on.
So, unit place is always 5.
So, unit’s place of 35 is 5.

164. (d) We have,
3% = 4(mod 5)
(3%)* = 16 (mod 5) = 1 (mod 5)
(3')" =(1)® (mod 5)
= 3" =1 (mod5)
Again, 2 = 4 (mod 5)
(2%)? = 16 (mod 5) = 1 {mod 5)
(2')* =(1)"* (mod 5) = 1 (mod 5)
2%.2% = 4 (mod 5)
231005 350 = 1 % 4 (mod 5) = 4 (mod 5)
dr

SN X COSX

‘\‘l—sin""x

Putsin®r == Zinxcosx dr = dt

165. (a) LetI = [

166.

167.

168.
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1=lj L
2 Jl—tz
=%si.n_]t+ﬂ =%sin_1{sin!x}+c
(b) Let I = _[_Z (ax® + br + c)dx i)
= I= [ l(a(-2+2-2)° + B{-2+ 2-x)+ )] dx

[ f fla)dx = f fla +h—ﬂd’f]

= [} (-a®—br+c)de
On adding Eqgs. (i) and (i), we get
o =" 2cds
2

i)

I=elx)?, =4c
So, I depends on value of c.
(b) We have,
y=2r—x
y=A-2)
y=-(x-1)*-1]
y=—r—17+1
(=1 = ~y-1)

X (1,1)

[

= [} (2r—x?)dx
_{1’3—£L=4—E
3 3
=a;—squ.mt
(d) We have,
y%i—x =¢c
= y%={c—x}




= ydy = —{x—c)dx

= Jydy = =[(x—c)dx

= £=—ﬂ+x
2

= (x—cP+y*=2K

which is a circle with centre (¢, 0) on the X-axis.
169. (a} We have,
fl@®)=54"

= flx)=5x%5

s

3 4
= f‘(r}=5xgx5 =3x

170. {d) We have,

f(x:.={ i

3x—2a,

—g<x<a
xZxa

Atx=a

LHL=lim{2a—x)=2a-a=a
r—sa

RHL=lim{3x—2a)=3a-2a=a
X

fla)=3a—2a=a

»+ LHL=RHL= f(a).

So, f(x)is continuous at x = a.

Now, when x < a, f(x) = 2a —x,

which is continuous for all x < a.

Again, when x > a, f(x) = 3x — 2a, which is continuous

for all x > a.

So, f(x)is continuous for all x.

Now,atx=a

(Za—x)—a

LHD = lim
= x—g
=im =%
I—+a {I—ﬂ]
4 x—g
=]me=3
—a I—d
LHD # RHD

So, f(x)is not differentiable at x = a.
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171. (c) The area of a rectangle that can be inscribed in a
cirele will have maximum area when it is a square.

D C

Let a be the side of square ABCD.
Then,

= a*+a?=(407

AB® + BC? = AC?

= 2 =16
= a®=8
. Area of square is 8 sq units.
172, (b) Let Z = x + iy
Then, E=x—1’y
Now, it is given that
Z=-Z
x+ig=—{x—iy)
x+iy=—x+iy
=0
x=0

LI T O

. Z is purely imaginary.
173. (a) We have,

gl (ﬂn%—im:j{n]

i (e 28)

K=l

.2k
37

=i
K=l
2 dn [ Em 10n 12n

=—ile" +e" +eT +eT +e 7 +e7

{ i dx p & = s '|
=—ill+e” +e7 +e7 +teT +e 7 +e7 -1

=—i[0—1] [+ Sum of all nth roots of unit is zera]

=i




174. {c) We have,

t o )= i B

Pulg=y.
x

Then x — =

=liﬂlﬂx2=1x2=2
30 g

175. {b) We have,
x = 80t — 161>
dx
= —=80-23%
dt

For maximum value of x,

E=ﬂ
dt

= B0-32t=0 = 1=E=25
a2

z
i—j:—aac:u

So, at t = 25 gec, ¥ is maximum.
176. {d) We have,

fla)y= 282

Again,

L>-<.'vf—l¢:|ng.'t'-1 i los
= f)= i =1

X

For maxima or minima,

fa)=0
i l—logr=“
=
= logx=1
= r=g

—l-ri —(1-logx)-2«
Now, f"(x)=-—L

A
_—x—2x+2xlogx

4
X

_ —3x+2rlogx 3+ 2logx

Hence, f(x) attains a local maxima at x = e.

= fle)=2oBEL
& e
177. (¢} We have,
f(x)=be™ +ae™
- f*(x) = abe™ + abe™
= F7(x) = a’be™ + abe™

F™(0)= a®b +ab® = ab(a + b)
178. (¢} We have,

l+eosA _x
l-cosA g
.
9 _ X
£ =_
.gA y’
Zgin®—
2
A x Ay
= cot—=— = tan—==
2y 2 =x
e
Now,tan A = B AR HD

SECT
secy + tan x
=I 1 d:l_=-|'l—si.‘l'l:l"“:.i_.‘:

l+sinx 1-sin®x

179. (a) Let I = [

=_I.l_:i::dx
cosTx
=I{seczx—secxtnn:]dr

=tanx —secx+C

180. (b)) We have,
[ () = g(x)
= flx)=g"(x)

Nowlet  I=[f(x)-glx)dr=[g'(x)g(x)de

Putgi{x)=1¢
= g'(x)de = dt
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1= [edt= %H: = _lizg(xn’ +C




