SOLVED PAPER - 2013 (COMEDK)

Instructions
* There are 180 questions in all. The number of questions in each section is as given balow.
Sections No. of Questions
Section | : Physics 1-60
Section Il : Chemistry 41120
Section Il : Mathematics 121-180

= All the guestions are Multiple Cholce Questions having four options out of which ONLY ONE is correct.
« Candidates will be awarded 1 mark for each correct answer. There will be no negative
marking for incorrect answaer.

* Time allotted to complete this paper is 3 hrs.

1. The difference between the apparent frequency 3. Curie-Weiss law is obeved by iron
of a source of sound as perceived by the a. at Curie temperature only
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

b. at all temperatures
e. below Curie temperature
d. above Curie temperature

4. A magnet N-S is suspended from a spring and

A5ms™' b 12ms™' e 6msT d. 3 ms™' S .
Mo v ki when it oscillates, the magnet moves in and out
2. Three long straight wires A, B and C are of the coil C. The coil is connected to a
carrying currents as shown in figure, then the alvanometer G, then as the magnet oscillates
resultant force on B is directed
B c
1A 28 3A
(T! *d—P
a. perpendicular to the plane of paper and outward c

b. perpendicular to the plane of paper and inward
. towards A
d. towards ©



10.

1.

12.

13.

a. (3 shows no deflection

B. C shows deflection to the left and right but the
amplitude steadily decreases

e. 0 shows deflection to the left and rvight with
constant amplitude

d. 2 shows deflection on one side

The dimensional formula for inductanee is
a [MLIT 2477 b [MLATA™ ]
e [MLIT 'A% d. [MLEPT 2471

The maximum current that can be measured by
a galvanometer of resistance 40€2, 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 Q) is

a. 2010 b. 4050 c. 5040 d. 44960

The spectrum obtained from the chromosphere
of the sun at the time of total solar eclipse is
a. line emission spectrum

b. band emission spectium

€. continuous emission spectrum

d. line absorption spectrum

Heavy water is

a. compound of deuterivm and oxygen

b. water at 4°C

. water, in which soap does not lather

d. compound of heavy oxvgen and heavy hydrogen

The nuclear reactor at Kaiga is a
a. research reactor b. fusion reactor

. breeder reactor d. power reactor

When a body moves in a cireular path, no work

is done by the force since

a. force and displacement are perpendicular to each
other

b. the force is always away from the centre

e. there is no displacement

d. there is no net foree

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

b. 10 d. 8

a. b c. 4

Twao bodies of masses 1 kg and 2 kg have equal
momentum, then the ratio of their kinetic
energies is
a.2:1

e. 113

h.3:1
d. 1:1

Absorption coefficient of an open window is

a. l b. 0.25 €. ZET0 d. 05

14.

15.

16.

17.

18.

19.

The loudness and pitch of 4 sound note depend
on

a. intensity and velocity

b. frequency and velocity

c. intensity and frequency

d. frequency and number of harmonics

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
a. 2:1
e l:1

b.4:1
d.1:2

An electron is accelerated through a potential
difference of 45.5 V. The velocity acquired by it

is (in ms™")
a. 10" b. zero
e 4% 100 d. 4% 10

An unknown resistance Ry is connected in
series with a resistance of 10 €L 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 100 resistance is removed, the
balance point shifts to 40 em. The value of R,

in Q) is
a. 20 b. 10
e. G0 d. 40

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

L]

AAd
[ Wity i

a. 06 A
o 0.9 A

b.12A
d. 1.5 A

A rectangular coil of 300 turns has an average
area of 25 em % 10 em. The coil rotates with a
speed of 50 cps in uniform magnetic field of
strength 4 3 1072 T about an axis perpendicular
to the field. The peak value of the induced emf
(in V) is
a. 300 7 b, 3000

e.3n d 30m



20.

21.

22.

23.

24.

25.

In an L-C-R circuit, the potential difference
between the terminals of the inductance is 60V,
hetween 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. 130V b 10V

c. 50V d. 70V

A vertical circular coil 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
centre of the coil. FB; =0.314 x 107 T, the
current in the coil is

a. (15 A b, 0.25 A

c.2A d. 1A

A thread is tied slightly loose to a wire frame as
shown in figure and the frame is dipped into a
S0ap 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 54

¢. Either (a) or {(b) depending on the size of A with
respect to B

d. remains in the initial position

Oxvgen is 16 times heavier than hyvdrogen.

Equal volumes of hydrogen and oxygen are

mixed. The ratio of speed of sound in the
mixture to that in hydrogen is

a. 8 b. 42717
e 178 d. J32/17

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. 1 c. /3

b. zero d. 2n/3

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. G0 m b 1700m e 340 m d. 16200m

26.

27.

28.

29.

30.

31.

32.

33.

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

fringe is

a. 2.4 em b. 2.4 mm

e 1.2 mm d. 1.2 em

The pair of quantities having same dimensions is

a. impulse and surface tension

b. angular momentum and work

e. work and torque

d. Young's modulus and energy

The displacement x {in m) of a particle of mass
m (in kg) moving in one dimension under the
action of a force, is related to time ¢ (in s) by
= -J'; + 3. The displacement of the particle
when its velocity is zero, will be

b. 0 d.2m
Vectors A, B and C are such that A - B =0and
A C =0, then the vector parallel to A is

a. AxB b.B+C

c.BxC d. Band C

a.4m c. Hm

The primary of a transformer when connected
to a DC battery of 10 V draws a current of

1 mA. The number of turns of the primary and
secondary windings are 50 and 100,
respectively. The voltage in the secondary and
the current drawn by the cireuit in the
secondary are respectively

a. 20V and 2.0 mA b, 10V and 0.5 mA

e 0 and 0 d. 20V and 0.5 mA

One coolie takes 1 min to raise a suitcase
through a height of 2 m but the second coolie
takes 30 s to raise the same suitease to the same
height. The powers of two coolies are in the
ratio.
a.l:3 b.2:1

e 3:1 d 1:2

An electric dipole of dipole moment p is aligned
parallel to a uniform electric field E. The energy
required to rotate the dipole by 90 is

b. pE d. pE*?

a. p°E c. infinity

A car is moving in a circular horizontal track of
radius 10 m with a constant speed of 10 m/s. A
bob is suspended from the roof of the car by a
light wire of length 1.0 m, The angle made by
the wire with the vertical is

n k14
a, — b. — c.
3 &

d. (°

ek



34.

35

36.

37.

38.

39.

The radius of a planet is twice the radius of
earth. Both have almost equal average
mass-densities. v, and v, are escape velocities
of the planet and the earth, respectively, then
a.v, =15, b.o, =20,

c.o, = 3o, d.o, =150,

[ the ratio of diameters, lengths and Young's
modulus of steel and copper wires shown in
the figure are p, ¢ and s respectively, then the
corresponding ratio of increase in their lengths
would be

AN,
Steel
Z
Copper
="
& Sy b Ty
Tsp® Ssp”
c. —Q.‘—“.- d. —E—I."-.-
Ssp Ssp

Which of the following relations does not give
the equation of an adiabatic process, where
terms have their usual meaning?

a. _ul"'T"' = constant b. pV'¥ = constant

e. TVI™ = constant d. p*T"Y = constant

A particle of mass m is kept at rest at a height
3R from the surface of earth, where R is radins
of earth and M is mass of earth. The minimum
speed with which it should be projected, so
that it does not return back, is (g is acceleration
due to gravity on the surface of earth)

Y. ] T
2R 4

G
‘\ R ‘\ R

H-polaroid is prepared by

a. orienting herapathite crystal in the same direction
in nitrocellulose

b. using thin tourmaline crystals

. stretching polyvinyl aleohol and then heated with
dehydrating agent

d. stretching  polyvinyl  aleohol  and  then
impregnating with jodine
S1 unit of permittivity is
. B |

b Clm™N
d Clm3N?

3 2.3

a. Cm™N
I S |

e. CCm™N

40.

a41.

42,

43.

44,

45,

46.

47.

48.

A spherical drop of capacitance 1 pF is broken
into eight drops of equal radius, then the
capacitance of each small drop is

1 1 1
a. —uF b. —uF e. —puF d. SuF

> [ 4.“ HH u
Two equal forces (P each) act at a point inclined
to each other at an angle of 1207, The magnitude
of their resultant is
aPl/2  b.P/4

c. P d. 2P

Threshold wavelength for photoelectric emission
from a metal surface is 5200 A. Photoelectrons
will be emitted, when this surface is illuminated
with monochromatic radiation from

a. 1 W IR lamp b. 50 W UV lamp

c. 50 W IR lamp d. 10 W IR lamp

In Young's double slit experiment, if

monochromatic light used is replaced by white

light, then

a. no fringes are observed

b. only central fringe is white, all other fringes arve
coloured

e. all bright fringes become white

d. all bright fringes have colours between violet and red

Which state of triply ionised Bervllium (Be ™)

has the same orbital radivs as that of the ground
state of hydrugt-n ?
b.n=4 dn=2

a.n=3 e.n=1

If M is the atomic mass and A is the mass
number, packing fraction is given by
M M-A

. —— b.
M-A A

A A-M
M-A A

[ 8

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

b, 120 min

d. 30 min

a. 50 min
e. 20 min

Two eonductors 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

a4 1 bo1:4

e.5:1 d 1:8

Blowing air with open mouth is an example of
a. isobaric process b. isochoric process

¢. isothermal process d. adiabatic process



49.

50

51

52.

54.

55.

Sound waves in air are always longitudinal
because

a. of the inherent characteristics of sound waves in air
b. air does not have a modulus of rigidity

. air is a mixture of several gases

d. density of air is very small

An uncharged sphere of metal is placed inside a
charged parallel plate capacitor. The lines of
force will look like

tH++++++++ ++++++++++

o s sk o i e e o = e o o e e o

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

b. towards West

d. towards South

a. towards East

. towards North

A bar magnet is equivalent to

a. toroid carrving current

b. straight conductor carrving current

e. solenoid carrying current

d. circular coil carrving evrrent

Excitation energy of a hvdrogen like ion in its
first excitation state is 40.8 eV, Energy needed
to remove the electron from the ion in ground
state 1s

a. 40.5 eV
c. 544 eV

b, 272 eV
d. 13.6 eV

The refractive index of a particular material is
L.67 for blue light, 1.65 for vellow light and 1.63
for red light, The dispersive power of the
material is
a. (.031

e L0615

b. 1.G0
d. 0.024

An ideal gas heat engine operates in a Carnot’s
cyele between 227°C and 127°C. It absorbs
6 % 101 ] at high temperature, The amount of

heat converted into work is
a 16x10' ] b.12x10° |

e 48%10° ] d. 35 = 10" ]

56. Which one of the following graphs represents

the behaviour of an ideal gas #

| |
pv oV
a. b.
'v"—; l.l’—l:
| |
pv oV
e d.
W — V—

57. Rainbow is formed due to

a. total internal reflection

b. scattering

e. refraction

d. dispersion and total internal reflection

58. A beam of parallel rays is brought to 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 focus shifts to infinity

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

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

d. the focus remains undisturbed

59. When a body is earth connected, electrons from

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

a. charged negatively

b, an insulator

c. uncharged

d. charged positively

&60. Effective capacitance between A and B in the

figure shown is (all capacitances are inuF)

C
3I-=\|/ \/ BuF
A Loogr NE
4.1’!\ /\w
0o
3 14
i it
a T HF L
e. 21 uF d. 23 yF



61. A colourless ervstalline salt X is soluble in dilute

62

64.

65.

66.

&7.

68.

HCL On adding NaOH solution, it gives a white
precipitate which is insoluble in excess of
NaOIH. X is

a. AlL(S0, ), b. ZnS0),

e Mgs0, d. SnCl;

Which metal is used to make alloy steel for
armour plates, safes and helmets ?

a. Al b. Mn e. Cr d. Ph

lodoform test is not answered by
a. C,H.OH b. CH;OH
c. CH4COCH, n'..ii'!l-[;;—?]-l—(':l*l:l

OH
A gaseous carbon compound is soluble in dilute
HCL The solution on treating with NaNO
gives off nitrogen leaving behind a solution,
which smells of wood spirit. The carbon
compound is
a. HCHO
o CoH;NH,

b. CO
d. CH,NH,

Which of the following statements is incorrect

regarding benzyl chloride 7

a. It gives white precipitate with alcoholic AgNO ;.

b. It is an aromatic compound with substitution in
the side chain.

¢. It undergoes nucleophilic substitution reaction.

d. 1t is less veactive than vinyl chloride.

Enthalpy of formation of HF and HCI are

=161 k] and = 92 k] respectively. Which of the

tollowing statements is incorrect?

a. HCl is more stable than HF.

b. HF and HCI are exothermic compounds.

c. The affinity of fluorine to hydrogen is greater than
the affinity of chlorine to hydrogen.

d. HF is more stable than HCL

Heat liberated with 100 mL of 1 N NaOH is
neutralised by 300 mL of 1 N HCI

a. 11.56 kJ b.5.73 k)

c. 2292 k] d. 17.19k]

For areaction A+ B——C + D, if
concentration of A is doubled without altering
that of B, rate doubles. If concentration of B is
increased nine-times without altering that of A,
rate triples. Order of the reaction is

a. 2 h. 1 r.]‘lz r.'l.ll

3

69.

In Coldschmidt aluminothermic process,
thermite contains

a. 3 purts of ALO; and 4 parts of Al

b. 3 parts of Fe,0; and 2 parts of Al

©. 3 parts of Fe,04 and 1 part of Al

d. 1 part of Fey0 4 and 1 part of Al

70. The structure of orthophosphoric acid is

72.

73.

74,

H
b. () e P—0—H

(8]

H
H 0

0
T

a. H—G—T—()—H
0
|
H

c. & P—0—H d. H—0O—P =0

H

A galvanic cell is constructed using the redox
reaction,

SHa(g) + ACIs) = H (ag) + CI(ag) + Agls)

it is represented as

a. Pt| Ha{z) | HClsol) || AgNO ;(sol) | Ag

b. Ag| AgCls)| KCI (sal)|| HCI(sol), H,(g)] Pt
c. Pt | Halg) | KCl{sol) || AgClis) | Ag

d. Pt| Hy(g), HCI(sol) || AgClis) | Ag

Same amount of electric current is passed
through solutions of AgNO ; and HCL If 1.08 g
of silver is obtained in the first case, the amount
of hydrogen liberated at STP in the second
case is

. 224 em®
e 112 em®

b, 1008 g
d. 22400 cm”

The flame colours of metal ions are due to
a. Frenkel defect

b. Schottky defect

c. metal deficiency defect

d. metal excess defect

The order of reactivities of methyl halides in the
formation of Grignard reagent is

a.CH,l > CH,Br> CH,CI

b.CHCl > CH Br> CH I

. CH;Br > CH,Cl > CH,l

d. CH,Br > CH,l > CH4CI



75. The reaction of an organic compound with 84. The gaseous reaction

ammonia followed by nitration of the product A+ B==2C + D + () is most lavoured at
gives a powerful explosive, called RDX., The a. low temperature and high pressure
organic compound is b. high temperature and high pressure
a. phenol b. toluene e. high temperature and low pressure
o. glveerine d. formaldehyde d. low temperature and low pressure
76. A signature, written in carbon pencil weighs B85. Temperature coefficient of a reaction is 2. When
1 mg. What is the number of carbon atoms temperature is increased from 30° C to 100°C,
present in the signature? rate of the reaction increases by
a.5.02% 10% b.5.02 % 10™ a. 128 times b. 100 times
e. G.02 = 102 d. 0502 % 102 c. 500 times d. 250 times
77. NH; and HCI gas are introduced 86. The volume of water to be added lul HCl to
simultaneously from the two ends of a long 2 2
tube. A white ring of NH, Cl appears first prepare 500 cm 3 :,fi solution is
a. nearer to the HCl end &, at the centre of the tube
¢. throughout the tube  d. nearer to the NH; end a. 450 cm® b. 100 em®

q= 3 o
78. A gas formed by the action of alecoholic KOH on i 45 oo o400 o

ethyl iodide, decolourises alkaline KMnQ ;. The 87. The equivalent weight of a certain trivalent

gas is element is 20, Molecular weight of its oxide is
a.CH, b.CH,  cCH, d. CH, a. 152 b. 56

79. Which of the following is not a characteristic of e. 168 d. 65
chemisorption? 88. ldentify the reaction that doesn’t take place
a. Al is of the order of 400 k] during the smelting process of copper extraction
b. Adsomption is irreversible a. 2FeS + 30, — 2Fe0+ 250, T

. Adsorption may be multimolecular laver

b.C 5 — Cu,yS
d. Adsorption is specific Unlr+ ol O Feld

€. 2Cu,S+ 30, — 2Cu,0+ 250, T

80. The concentration of electrolyte required to d. FeO+ $i0, FeSiO),

coagulate a given amount of As,S; sol is

minimum in the case of 89. Pick out the complex compound in which the
a. magnesinm nitrate b. potassium nitrate central metal atom obevs EAN rule strictly.
c. potassium sulphate d. aluminium nitrate a. K [Fe{CN) |
81. Identily the organic compound which, on b. K;[Fe(CN)g]
heating with strong solution of NaOH, partly e. [Cr{H,0)5]Cly
converted into an acid salt and partly into d. [CulNH;), 150,
alcohol Q0. In areversible reaction, the catalyst
a. henzyl alcohol b. acetaldehyde a. increases the activation energy of the backward
. acetone d. benzaldehyde feastion
B2. The process by which synthesis of protein takes b. increases the activation energy of the forward

place based on the genetic information present reaction
in m-RNA is called . decreases the activation energy of both, forward and
: ' backward reaction

o tran_slu,t.ima B prgtion ) d. decreases the activation energy of forward reaction
e. replication d. messenger hypothesis : :
83. The enthalpies of formation of Al,O; and Cr,0, 91. Solubility product of a salt ABis 1 x 10" ina
are = 1596 k] and = 1134 k] ruspe_::ti\fel\'. AH for solution in which concentration of A is
the reacHon ’ 1072 M. The salt will precipitate when the
9Al+ CrOy —s 2Cr+ ALO, is concentration of B becomes more than
. T - -7
a. — 2730 kJ b. — 462k] a. 107 M b. 107" M

c. - 1365 kJ d. +2730k] e 107% M d. 107 M



92. The standard reduction potentials of Zn and Ag
in water at 295 K are,

Zn™ +2 " ==2Zn  F°=-076V

and  Ag* +e” T==2Ag. [°=+080V.

Which of the following reactions take place?
a. Znag) + 2Ag(s) — 2Ag™(ag) + Zn(s)

b. Zn{s)+ 2Ag (ag) — Zn™ (aq) + 2Ag(s)

e. In""(ag) + Ag™{ag) — Znis) + Ag(s)

d. Zn(s) + Agls) — Zn™ (ag) + Az (ag)

93. The ratio of cationic radius to anionic radius in
an ionic ervstal is greater than 0.732, Tts
coordination number is
a. b b. s
el d. 4

94, Dacron is obtained by the condensation
polymerisation of
a. dimethy] terephthalate and ethylene glyeol
b. tevephthalic acid and formaldehyde
c. phenol and phthalic acid
d. phenol and formaldehyde

95. 4-chloro-3, 5-dimethy] phenol is called
a. chloramphenicol
. barbital

b. puracetamol
d. dettol

96. The percentage s-character of the hybrid
orbitals in methane, ethene and ethyne are
respectively
a. 25,33, 50
c. 50, 75, 100

b. 25,50, 75
d. 10, 20, 40

97. In the manufacture of sulphuric acid by contact
process, Tyndall box is used to
a. filter dust particles
b. remove impurities
¢. convert S0, to 50,
d. test the presence of dust particles

98. The pll value of gastric juice in human stomach is

about 1.5 and in the small intestine it is about 7.8.

The pK,, value of aspirin is 3.5. Aspirin will be

a. completely ionised in the small intestine and in the
stomach

b. unionised in the small intestine and in the stomach

c. ionised in the small intestine and almost unionised
in the stomach

d. ionised in the stomach and almost unionised in the
small intestine

99

The number of a and Peparticles emitted during
the transformation of .,,"ThiﬂIg to g Ph*™ are

respectively

a. 4,2 b 22 c. 8, 6 d. 6,4

100.When chlorine is passed through warm benzene
in presence of the sunlight, the product
obtuined is
a. benzotrichloride b, chlorobenzene

€. ZANImexane d. DDT

101. Ethyl benzoate reacts with PCL; to give
a. C,H.Cl+ CH.COCl+ POCL, + HCI
b. C,H-Cl+ CH-COC+ POCI,
e. CH,COCI + CH-COCl + POCI,
d. C,H.Cl+ CH.COOH + POCI,

102. Pick out the statement which is not relevant in
the discussion of colloids
a. sodium aluminium silicate is used in the softening
of hard water.

b. potash alum is used in shaving rounds and as a
styptic in medicine.

. artificial rain is caused by throwing electrified sand
on the clouds from an aeroplane.

d. deltas are formed at a place where the river pours its
water into the sea.

103. A wooden box excavated from Indus valley had
an activity of 1.18 x 10" disintegration per
minute per g of carbon. What is the
approximate age of this civilisation?

. 4000 vears b, 5700 vears
c. 8100 vears d. G000 vears

104. For a reaction, if K, > K, the forward reaction
is favoured by
a. low pressure b. high pressure

¢ high temperature d. low temperature

105.In a lime kiln, to get higher vield of CO,. the
measure that can be taken is
. to remove Cal)
b. to add more CaCO 4
¢. to maintain high temperature
d. to pump out CO

106. What is the volume of 20 volume H,0,'
required to get 5000 em® of oxyvgen at STP?
a. 250 em® b.50em® e 100 em® d.125 em®
107. The IUPAC name of (CH,),C—CH=CH, is

a. 1, 1, l-trimethyl-2-propene

b. 3, 3, 3-trimethyl-2-propene
c. 2, 2-dimethyl-3-butene
d. 3, 3-dimethyl-1-butene

108. Railway wagon axles are made by heating iron
rods embedded in charcoal powder.
This process is known as
. tempering
c. sherardising

b. case-hardening
d. annealing



109.Thomas slag is
a. CaSiO,
€. MuSio,

b. Cas(PO, ),
d. CaCO,

110. Urea is preferred to ammonium sulphate as a
nitrogenous fertiliser because
a. it is more soluble in water
b. it is cheaper than ammonium sulphate
c. it is quite stable
d. it does not cause acidity in the soil

1M1. Two gas cylinders having same capacity have
been filled with 44 g of H, and 44 g of CO,
respectively. If the pressure in CO; cylinder is
1 atmosphere at a particular temperature. The
pressure in the hydrogen eylinder at the same
temperature is

a. 2 atm b. 1 atm
c. 22 atm d. 44 atm

112. Angular momentum of an electron in the nth
orbit of hydrogen atom is given by
a. ﬂ b. nh c. 2— o
Z nh 2nh
113. The element with atomic number 36 belongs to
......... block in the periodic table.
a.p b.s e f d.d

114. The function of AlCl; in Friedel-Craft’s
reaction is
a. to absorb HCI
b. to absorb water
¢. to produce nucleophile
d. to produce electrophile

11S. An important reaction of acetone is
auto-condensation in presence of concentrated
sulphuric acid to give the aromatic compound

b. mesityl oxide

d. phorone

a. mesitylene
c. trioxane

116. Kinetic energy of one mole of an ideal gas at
300 K in kJ is

a.3.74 b. 348
c. 348 d. 348
117. The tripeptide hormone present in most living

cells is
a. glutathione
c. oxytocin

118. Phenol

b. glutamine
d. ptyalin

B
Hy0 s —NaOH

NaNO,/H2S04

name of the reaction is

a. Liebermann’s reaction

b. Phthalein fusion test

c. Reimer-Tiemann reaction
d. Schotten-Baumann reaction

119. Energy is stored in our body in the form of
a. ATP b. ADP
c. fats d. carbohydrates

120. An organic compound answers Molisch's test as
well as Benedict’s test, but it does not answer
Scliwanoff’s test. Most probably, it is

b. protein

d. maltose

a. sucrose
¢. fructose

| MATHEMATICS |

121

~p A qis logically equivalent to

a.p—q b.q—p

c~(p—q) d.~(qg—p)

122. Which of the following is the inverse of the
proposition : “If a number is a prime, then it is
odd™?

a. If a number is not a prime, then it is odd

b. If a number is not a prime, then it is not odd

c. If a number is not odd, then it is not a prime

d. If a number is odd, then it is a prime

What must be the matrix X if

2X+[1 2]=[3 s]?
3 4| |7 2

2

123

& [j _“2] d [: :‘;]

1 1 1
124.The value of | be ca ab |is
b+c c+a a+b
a.l
b. 0

e.(a=b)y(b-c)(c—a)
d.(a+b)(b+c)c+a)
441 442 443
125. The value of | 445 446 447 |is
449 450 451

a. 441 x 446 x 4510 b.0
c.—1 d. 1



126. (a- :]I E+(a . j)j-l{a . Ec} kis equal to

a.a b. 2a e. 3a d. 0
cos 20 =sin20
127. Inverse of the matrix is
sin 20 cos 20
cos ¥ —sin 20 b cos28  sin20
a. X
sin® eos sin?®  —cos2A
cos2  sin20 [ cos28  sin2B
c. d.
sin20  cos2B I_— sin? cos 2

128. [ff a i =4 i bI = 4, then a value of A for which
a + Abis perpendicular toa - A b is

a.--s-j‘—- b. -:-]- r.E d.i
16 4 2 3

129.The projection of a =2j +33 -2k on
b=?+2]+3iﬁ

1 2 ~2
a. b. e. 14 d.
514 ; 14 Jl-i
130.1n the group ( 1, 2, 3, 4, 5, 6) under
multiplication 7, 27! x 4 is equal to
a. l b. 4 c. 2 d. 3
131. The maximum of the function 3 cos ¥ — dsinx is
a. 2 b 3 c. 4 d. 5
132. If the distance 'S metres traversed by a particle
in ¢ seconds is given by §= t* =3t then the
velocity of the particle when the acceleration is
zero, in mfsec is

a. 3 b -2 c.—3 d 2

133. For the curve y" =a" ~'x if the subnormal at

any point is a constant, then n is equal to

a. l b 2 c.—2 d -1
IIIE
134.1f x = A cos 4f + Bsin 4¢, then tj—:‘t is equal to
it~
a. — 16x b, 16x o.x d —x

135. If tangent to the curve x = at®, y = 2at is
perpendicular to X-axis, then its point of
contact is

c. (0, 0) d. (a, 1)

a.la, a) b. (0, a)

136.The general solution of the differential equation

ly 1+cos2
YT i given by
dr  1—cos2y
a. tangy + coty = ¢ b, tany — coty = ¢

c. tanxy — ooty = d. tanx + cotx =¢

137. The degree of the differential equation

2 an a2 173
1+ [I-'r—"i} = { i_y_] is
dlx dx E

a2 b4 e. 9 d. 1

13B.The area enclosed between the curves y= %3

and y =-\I|r.; is, (in square units)

5 5 5 12
a. 2 b. = €. = d. —
3 4 12 3
I8 -:-3 ;
159.1: cos” 408 d0 is equal to
a = b= c. -l-— d. -1-
3 4 3 (]

Iz 3 s o B
140._[:{ M(&ise{]nd to

L+ cosxsiny
a.0 b ez iX
2 4 [
141. Ifax® = y® + 4x =y = O represents a pair of
lines, then a is equal to
a.— 16 b. 16 c.d d —4

142 What is the equation of the locus of a point
which moves such that 4 times its distance from
the X-axis is the square of its distance from the
origin?
ax+y  —dy=0
b +y*—4|y|=0
c.xt 4yt —dx=0
dx*+y" —4|x|=0

143. Equation of the straight line making equal
intercepts on the axes and passing through the
point (2, 4) is
a.dx—y—4=10
bh.Zv+y—8=10
c.r+y—G=0
dx+2y—-10=0

14411 the area of the triangle with vertices (x, 0),
(1, 1) and {0, 2) is 4 sq units, then the value of

xXis
a. —2 b —4 ec.— 6 d. 8
Tup
145, lim 2=
a—=n/2 coth
a. b -1 el d. e



146.The co-axial svstem of circles given by
2+ 92 + 2ox + ¢ = O0Hor ¢ < O represents
a. intersecting cireles
b. non-intersecting circles
¢. touching circles
d. touching or non-intersecting circles

147. The radius of the circle passing through the
point (6, 2) and two of whose diameters are
r+y=6Gandx +2y=4is
a.4 b. 6 e. 20 d. 20

148.1f(0, 6) and (0, 3) are respectively the vertex and

focus of a parabola, then its equation is
b.x* —12y=T2
doy” +12=72

a.x + 12y =72
eyt -1 =72
149.For the ellipse
2552 +9y” = 150r = 90y + 2235 = O the

eccentricity e is equal to

. HE b. g c. 4 d. ..l
5 5 5 5

- 2
150.1f the foci of the ellipse Y 2-0— =l and the
lE _b_
x? yi 1
ll}'[x_‘rhula —— = —— =— coincide then the
14 Bl 25
value of b is
a. | b.7 c. 5 d Y9

151. The differential coefficient is f{sinx) with

respect to x where f{x} + }ugx is

a. tan b. cotx c. fleosx) d. 1
x
l=cosx £0
152. If f(x)= & ” is comtinuous at x =10,
k r=0
then the value of k is
a. b. l c. l d — l
2 4 2
153. If o ='1+T‘Eflwn (3+w+3w*) is
a. 16 b. — 16 e. 16w d. 16 o’

154.1f y = tan ™" (secx = tan x), then ::—H is equal to
'

a 2 bh. -2 c. l d — l
2 2
1 " L
155.1f x + — =2 cosa, then x" + —is equal to
X x *
a. 2" coso b. 2" cos no
c. 2isin noe d. Zeosno

156.E 1| 1 =x|dris equal to
a.—2 b. 0 c. 2 d. 4

157. J‘L

is equal to
wxT+1)

153.I«j;c£tf.r is equal to
. ixlr;— r""; = -l‘\ll.u?‘r; +c
b. (2¢ — 44 + 4% 4+ ¢
c.l[21+-1J;+-ﬂr"E+t:
d.(1-4f5) e + ¢

159Id—"
4242

is equal to

b.sinh r+ 1) +¢

d.tan Hx+ D +e

asin”re )+
e tmh™Yx+ 1)+
160.11 a tangent to the curve y = 6x -x” s parallel to

the line dx — 2y = 1 =10, then the point of
tangency on the curve is

a. (2. 8) b. (8, 2)
e. (6, 1) d. (4. 2)
161. 0.5737373 ... is equal to
254 2584 abs b7
. —— b — . — d —
447 4495 999 9490

162. The number of solutions for the equation
a &
T =5|x|+6=0is
a. 4 b. 3 c. 2 d. 1

163. How many numbers of G-digits can be formed
from the digits of the number 112233 ?

a. 30 b. 60 c. 90 d. 120
164. The last digit in 7% is
a7 b. 9 e 1 d. 3
165.11 log = = logy = I{]H:, then xyz is equal to
a=-h b-¢ ec-a
i. () b1
&1 d 2



166.The smallest positive integer n for which

167. If cos™ ' p+cos™! o +cos”

(1+D™ =(1-i)™ is
al b.2
d. 14

.3

r=m, then
2 2 P ~

P *ro+ Z'uqr 15 equu] to

a3 h. 1
c.2 d -1
o -15 =
168.1fsin " -:; +cosec™ 2= -.:J:’ then x is equal to
a3 2
a1 b4
e d. 5

169.1f0<x <mand 81 % +81%% % =30,

170

1m

172.

173

then x is equal to

a.j—t- b. i
G g

X 4.3
4 4

The equation of the director circle of the
2 2

hyperbola % s % =Lis given by

b.j:a-i-yg-—--]
do+y =12

a.ri+yﬂ=lﬁ

cxl+y =20

Iy is the set of all relations other than 1 with
the binary operation * defined by
a*h=a+b=abforalla bin . then the
identity in ) with respect to * is

b0

d. 2

a. |
c.—1
The circle x* + yg =81 + 4y + 4 = 0 touches
. N-axis

b. Y-axis

. both axes

d. neither X-axis nor Y-axis.

Which of the following is true ?

a. The setof all fourth roots of unity is a multiplicative
Ui

174.

175.

176.

177.

178.

179.

180.

b. The set ol all cube roots of unity is an additive group
e.(ab)y ! = a7 "B for all @, b in any group G
d. If{ab)* = a*h* for all a, b in any group G, then the

group (3 is non-abelian

The set of all integral multiples of 5is a

subgroup of

a. The set of all rational numbers under multiplication

b. The set of all integers under multiplication

c. The set of all non-zero rational numbers under
multiplication

d. The set of all integers under addition

The value of k so that x* + yg +hkr+4dy+2=0
and Ax® + %) = 4x = 3y + k = 0 cut orthogonally

15

a. E b. - ﬁ . — y'-’ d. i
3 3 3 3
4 dr-1
|im[l - ] is equal to
£ —poal r—-1
a e’ b. e 2 c.e d. ¢

IfA+B+C=1807 lhenEtm%t;mgis

equul to

a. 0 b. 1 c.2 d. 3

In a AABC it b =2, B = 30° then the area of the
circumcirele of A ABC in square units is

a. b. 2 c.4n d. 61
Ifsinx +sin” x = 1, then

cos' P x +3cos' x + 3cos® x4 cos®x is equa] tir
a. 1 b. 2

c. 3 d. 0

If R denotes the set of all real nllmuht-rr then the

function f: R — R defined f(x)=|x]is
a. one-one only

b. onto only

e. both one-one and onto

d. neither one-one nor onto
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HINTS & SOLUTIONS

Physics

L. (df) If frecuency of source be | then
2

—  —
fappmaﬂ: fre:uﬂm 100 fn
e+t s |
- A )k
v U B
L1 2w, 1
= —_—— = —
i 50 300 50
= ‘=3I"Im=3m_'i_l
2x50

2. () The magnetic force between two current carrving
wires for current in same dirvection is atbractive.

Thus, force om B due to the magnetic field produced
due to wire A is

%1
E‘-.—-BAIBEI:“U A

wlyxl

= M = 2“”!, towards A (i)

21 2
Similarly, force due to field of wire C,
Polclgl pyx3x2x!
Fr=B.lyl= o=
TR ond 2nd
= F.= ﬁp"!, towards © < (il
© Pnd

From Eqs. (i) and (i) we get
e > Fy
-~ The resaltant force on B is directed towards .

3. (d) Ferromagnetic materials like iron obeys
Curie-Weiss law above its Curie temperature.
According to Curvie-Weiss law, magnetic susceptiblity
(3} of ferromagnetic material is velated with
temperature T as

x:

G
T-T,
where, C = Curie constant
and  Tp = Curie temperature.

4. (b} As the magnet oscillates about its mean position
perorming SHM, the magnetic llux of the coil
changes and emf is induced in it. So, the galvanometer
shows deflection to the left and right for both in and
out motion. But due to eddy eurvents, the velocity of
magnet decreases So, the amplitude of deflection also
decreases steadily.

5. () As we know, magnetic flux, ¢ = LI
= L= E = E
I 1
- Dimensions of [le——M
1
2y =177y 2
SMETATIET | jmeerea?y

[A]

6. (d) Given, G = 400, I, =10mA =10x% 107 A
V=50V
Let R be the resistance connected in series with the
galvanometer to convert into voltmeter, then

V=1(C+R)

- 50 = 10 % 10740 + R)
W R
10x 107

= R = 5000 — 40 = 49600

7. (d) Chromosphere is the outer region of the sun just
abwove the photosphere. The photosphere emits
continuous spectrum that passes through the
chromosphere after some absorption. These
absorption lines are observed in solar spectrum.
During a total solar eclipse, when the light from
photosphere is cut-off, the chromosphere is visible to
us. Hence, the line absorption spectrum  with
continuous background is seen during a total solar
eclipse.

8. (a) Heavy water (D,0) contains heavy hydrogen or
deuterium and oxvgen.

9. (d) The nuclear reactor at Kaiga is a power reactor and
named as Kaiga Atomic Power Station.

It is used for electricity and power generation.

10. {a) In a circular path, the centripetal force acts towards
the centre of circle and the displacement is along the
tangent to the circle. Hence, 8 = 90°
S Waork done W =F -5 = Fscost

= Fseos90% =0

1. (d) Given, u; = 100 ms™

= 1y =2xuy = 2x 100 = 200 ms™

Using equation of motion,
]

o
v”=u" — 2as

As, final velocity, v =0

(- acceleration is negative)

= w=asors st 5=
2a
sy up_ (1o0)* 1
ssow (2007 4
=4 33 = 4%; = 4 x 2planks = 8 planks

12. {a) Given, m; = L kg, m, = 2kg

The kinetic energy is related to momentum of body by
the formula given as
a

{- momentum is same)



13.

14.

15.

16.

17.

18.

{a) An open window is like a perfectly black body that
absorbs completely the quantity being transferved, so
its absorption coefficient is unity or 1.

(e} The loudness depends on the amplitude of sound
wave, thus it depends on its intensity.

The pitch of a sound deseribes how low or high a note
is produced by the instrument. Thus, it depends on
the frequency of sound source.

() In Melde’s experiment, the change in frequency is
produced when the tension in the string is increased.
So, a resonance is required between tuning fork and the
frequency of waves produced. For this, the frequencies
of both should be same or their ratio be 1: 1.

{e) As we know,
Kinetic energy of electron = Energy acquired due to

potential (V)
1
=5 =mr" =eV,
3 L =€Vg
- -
m,
_szl.ﬁxm'mx-ﬁ.'i
91 %107

=16 x10" = 4x10°ms™
fa) Im first case, P= R, + 10, Q = R, [ =50 cm

For balanced condition,

P_ I
Q 100-1
R, +10 50
= —_—
R, 50
- R +10=R, i)

Similarly, for second case,
P=R,Q0 =R, l=40cm

R . 40 40
= — e— T —
R, 100—40 60
3
=5 R.==R L)
Z 32 1

Putting value of R, from Eq. (i) in Eq (i), we get
R +10=2R
2

= Ry =2x10=200

(e} 202 and 32 resistors are in parallel, so their
equivalent resistance,

_2X3 _6 _

o243 5

As capacitor blocks DC at steady state, so the resistor
48 is ineflective.
The R, and 280 are in series, so total resistance of
circuit,

Rr=12+28=40

Vv 6
Current in eirenit, | = —= Ko =15A
T

19.

20,

2L

Potential across the combination of 202 and 302

resistors V'=15x12=18YV
- The steady state current in 20 resistor is
‘w0
2

{el) Peak value of emf is induced, when longer side of
rectangular coil moves perpendicular to the field.

f =50cps,
A=25x10%10""m?
=250 %107 m*
B=4x107T, and N = 300
Peak value of induced emf, ¢; = NABw
=300 250 % 107" x 4% 107 % 21 % 50
=3V
(¢) Given, Vy = 40V, V, = 60V, V. = 30V
For an L-C-R circuit, the supply voltage

= /407 + (60 — 30)°

a

=.J40% + 307
= /1600 + 900 = +/2500 = 50V

Given,

fa) Given, R = 0.1 m, N = 10, B;; = 0.314 = T

For neatral point, the magnetic field at the centre of
coil carrving current is equal to the horizontal
component of earth’s field.

i.e. By =—=—

_ 2% 0314%107 %01

4r %107 % 10
0314 % 107t

T 2x314% 107 x 100

=05A

23, (a) When portion A is punctured, the soap solution

23.

comes out of the hole, So. due to surface tension, the
solution in part B tries to pull it toward itself. Thus, the
thread becomes concave towards A

{h) Veloeity of sound in a gas is given by
RT
N L
M

where, ¥ = specific heat ratio
and M = molecular mass of gas.

For hydrogen, v, = ’% LA
Ay

For mixture of gases, molecular mass,

Mo = M, +n,M,
e 1y + g
Here,

ny=n, (for equal volumes)



27.

and M, =16M, {given)
M oM HI6M, _17M,
mix 2 2
~Nelocity of sound, v, = LRT o fid)
Dividing Eq. (ii) by Eq. (i) we get
vun _ [YRT [,

gy M
"M

. (d) The resultant amplitude after super position of two

wave differing in phase by ¢ is given by
A=Al + AD+ 2A A cosd

Here, A=A =A=4
=5 AP =247 y 247 ons 0
1
= cosh=——=
¢ 2
T 2n
= P=——=—
3 3

. () Let x be the distanee between a eliff and man,

then time taken by the echo,

i = ] =1 (given)
v
—J 1=E:ﬂ=17{1m
2 2
- Distance between two cliffs
=M=2x170=340m

. (B} Given & = 600 nm = 600 %107 m

D=2m,d=lmm=1x10"m
The distance of first dark fringe from central bright
fringe,
y= D
d
_ 2x600x 107"

1107

- Distance between first dark fringe on either side of
central bright fringe= 2y = 12x2 = 24 mm

= 1.2 mm

{c) lmpulse = Force % Time
= [MLTZ][T]= [MLT™]
Foree
Length
_[MLT?
T
Angular momentum
= Moment of intertia % Angular velocity
= [MLET )= [ML*T™]
Waork = Force ¥ Distance = [MLT™2][L]=[ML*T2]
Torque = Force X Distance = IMLIT ]
Energy = [ML*T ]

Surface tension =

=[ML"T?]

Force

Young's modulus = Ared

L
SMLTFIXIL] gy i)
[L*]x[L]
s Work and torque have same dimensions.
28. (b) Given, ¢ =Jr+3

= Mx=t-3

or r=(t -3
Velocity, © = L3 itf —aP=%A1-3)
' dt ot
When velocity of particle is zero, then
At—3)=0
= t=3s

Att=3sx=(3-37=0

29, (¢) As per Boolean expressions,
Ax(BxC)=(A-CB-(A-B)C=0-0=0
s AB x C)is parallel to A

30. () A transformer does not work on DC supply because

mutual induction does not take place due to constant
value of current. So, Vi =0 and Iy = 0.

31. () Here, work done = mgh

As, mand h is same, so work done will be same in both

cases.
Powids: Pa Work done (W)
Time taken (t)
== iq—-r_ﬂ.—-yw_—lﬂl‘lig
P, 1, 60 2

32. () Givend, =0°, 8, = 90°
The energy required to rotate the dipole from angle 8,
to B, is equal to work done.
ie, E=W=—pElcosB, — cosB)

= — pEleos 90° — cos0°)
=—pE(0-1)=pE

33, (¢) Given, r = 10m, ¢ = 10 mfs

18 be the angle made by the wire with the vertical, then

tanB = —

{lﬂ}! =1
(10)(10)

= B =45° or L
4

34. () The escape veloeity of earth,

v, = —QCM’ =REJEnGpr
R 3

L

Similarly for a planet,

80
o, =R, En(.pll



Uy 7 H-v pr
vy B Ye,
Here, R‘. =2R_p = p, = z—’ = %nl' v, = 25,
"
35. (b) Young's modulus, ¥ = FL = 4FL
AAL  nDAL
= aL=2EL
alD’y

The ratio of increase in length of steel and copper is
AL _EL DY FE L [D, ]2 Y,
=Lty tx|_£] xt

By DO Rl Bl NG

Force on steel wire, E, =(2m +3m)g = Tmg

Force on copper wire, F. =5 mg

E 1
= —_——
E
Also, L. o, £= r_-‘,}—’= 5
Df T }r
AL':;?-KI'] -!;X-l-= 4

36. (d) For adiabatic process,
pVT = constant

Foran ideal gas, pV = aRT orp = n‘.i
nRT

= —— VY = constant
v
= TVI~! = constant
Again, from ideal gas equation,
. nRT
Vs
p
[HHT ]?
= 2] = constant
P
= pYTY = constant

Hence, relation shown in option {d) is not for adiabatic
process.

37. () The escape velocity from earth’s surface is given by

L [cm
VR +h

Given, h=3R
}X.‘M rﬁM
= U= =
‘ 4R 2R

38. () H-polaroid is prepared by stretching a thin sheet of
polyvinyl aleohol and then impregnating with iodine.
I this process, the molecules are oriented in the
direction of applied strain.

39. (b) From Coulomb's law, force between two charges,
Fe 1 ql;:z
inme, r°

40,

41.

42,

43,

4.

" n'F
Unit of €,= C-f' B, Cim N
m-N  m-

{a) As, the volume remains constant, so

ij'r_ﬂ"" = ﬁ(ij‘l‘_ru]
3 3

= B=2rorr= L
2
Capacitance of spherical capacitor,
C =4ne, R
= C=R
c—':ﬂ-:&-:ﬂ :}C:,;C—]-:l-“F
C, or s B

{c) The magnitude of resultant of two forces is given by
R =1 A" + B® + 2ABcosO
A=B=Pand8 =120°

R =P+ P? 4+ 2P% cos120°

= 2.03[1—1)=P
2

() Given, A, = 52004 = 5200 % 10™" m
e 3108
- Threshold frequency, fj=—=————
eney. fo Ay 5200x 1070
=5.76x10" Hz
It lies in the frequency range of UV-rays, so 50 W UV
lamp is used for this emission.

Civen,

{B) When the monochromatie light in Young's double
slit experiment is replaced by white light, a white
central bright fringe is observed as all wavelengths of
light have zero phase difference at centre while at all
other points, it is different for different colours. So
different colour fringes are observed on hoth sides.

{el} The radius in Bohr's atomic model is given by
r=05324
Z

For B Lp =4 ng =7

For H,Zy=1n,;=1
As per question,
The =Tt
2 )
- Nhe _ My
Zge Ly

=3 e = nfl[%g-'-)= .Iﬂl xaj- =2
H

45. (h) Packing fraction is the ratio of mass defect to the

number of nucleons. Mass defect is the difference in
the actual isotopic mass (M) and mass number (A).

- Packing fraction = M=a

where, Ais mass number or number of nucleons.



46.

47.

49.

al.

52.

() In radioactive decay, the decay rate is proportional
to the amount of substance. So, for change of count
rate from 240 per min to 30 per min, let N be the
number of hall-life passed in one hour. Then,

240

T:ﬂ(l
= N =8
— N=3

1h

Hall-life, s = = %min = 20 min

{el) The rate of heat conduction is given by

db kA

= =—AT

dt {

Here, AT is same for both conductors, so ratio of heat
conduction,

L=
EENTS

1

LR
[ERE

-~
._-|H,

I~

—

{4

K—=
2 8

. {a) The air blown by mouth has same pressure as that

of atmosphere, so it is an example of isobaric process.

{b} Longitudinal waves in air travels in the form as
compression and rarefaction that changes its elastic
properties. The air is a completely elastic medium,
which does not have a modulus of rigiditv. So, sound
waves bravel in it as a longitudinal wave.

. {a) When an uncharged metal sphere is placed between

two charged parallel plate capacitor, negative charge is
induced on its upper side and on equal positive charge
on its lower side. So, the lines of force enters the
sphere normally as shown in figure of option {a).

ie) According to right hand rule, the thumb points in
the direction of current, i.e. from East to West, then
the curled fingers at a point above the conductor will
point in the direction of magnetic field, i.e towards
North.

{e) A bar magnet is equivalent to a solenoid carrving
current as both produces similar magnetic field around
them.

. {e) The energy of nth state in hyvdrogen like atom,

E o202 oy
o
The energy of first excitation,
Ey—E =08XZ  I3BXZ _ s (given)
(2)° (y

g2 208x4
13.6x 3

54

35,

56,

57,

8.

59,

6.

0o L=12
s.Energy needed to remove an electron from the ion in
—13.6%(2)°

(1)*
fe) Given, j, = 167, i, = 165, i, = L63

ground state, E= —(E;) = — =544 eV

al = My — Hy
Hy — 1
_ L7 -163 0.
T 165-1 065
(h) Given, Ty = 227°C = 227 + 273 = 500K
T, =127°C =127 + 273 = 400K
Heat input, H, = 6x 10" |

Efficiency of Carnot engine,

Dispersive power of materi

= (L0615

T
T

LR
=1 100 1
T 500 5

Also, efficiency,
_ Workoutput W

Heat input T ex10°

1
=3 W=nx6x10' =—x6x10°
5

=12x10" )
{el) For an ideal gas, pV = nRT
At constant temperature, pV’ = constant.
So, pV does not vary with V and pV- V graph is a
straight line parallel to V- axis as shown in option {d).
{d) The rainhow is formed in the sky after rain shower,
due to tiny droplets of water which act as optical
medium. When sunlight falls on then, it is totally
internally reflected inside them and when comes out it
got dispersed in its constituent colours. Thus, a
vainbow is formed due to dispersion and total internal
reflection.
fa) The focal length of the combination is given by

1 1 1

i e ey
F i |
1, = tocal length of plano-convex lens = f
15 = focal length of concave lens = — f

= F=ee

Hence, focus shifts to infinity.

(e} Earth is a good conductor. So, when a body is
earthed, electrons llow from earth to the bady. It

means, the body must be deficient of electrons i.e. it is
pusitively charged.

{l} As it is a balanced Wheatstone bridge, so C and D
are same potential and the capacitor 2uF is ineffective.



The 3uF and 6uF in upper portion are in series. so
equivalent capacitance,
3x6 18

C= =—=3F

15336 9 *

4x§ 32 8§

Similarly C.,= =— = —|
e A T BT

Chemistry

6l.

62,

67.

e) MgS0, is soluble in HCI and gives MgCl, and H.50),.
gally = 2 2l

MgSO, (s) + 2HCI (ag) — MgCl, +H,80, (aq)
x)

On adding NaOH to MgCl,, it gives white ppt. of

Mg(OH), .

MgClaf ag)+ 2NaOH({ ag) — Mg(OH)5(s)+ NaCl
Exress Whibe pp.

{l) Mu is used to make allov steel for armour plates, safes
and helmets as Mn increases havden-ability by lowering
transformation points and causing transformation to be
sluggish.

. (h) Lodoform test is given by compounds having |

C‘]-lg—ﬁ— or C]{g—ﬁ}]-l— Zroup.
0 0OH

Thus, compound CH,OH do not contain these groups.
Hence, it do not give iodoform test.

. {d) The gaseous carbon compound, methyl amine

(CH;NH,) is soluble in dil. HCI and forms soluble
lwirogen chloride salt solution.

This solution on treating with NaNO, gives nitrogen
leaving behind a methanol solution with wood spirit
smell.

. (e} Benzyl chlovide is more reactive than vinyl chloride as

benzyl carbocation is stabilised by resonance. While, in
vinyl chloride due to partial double bond character
became of resonance, the C—C] bond strength increases.
Hence, reactivity of vinyl chloride decreases.

. () As enthalpy of formation of HF is more negative, than

that of HCl and HF is more stable than HCL The bond
strength of hydrogen with halogen decrease down the
group due to increases in size,
{h} Equivalent of NaOH neutralised by HC

=100 % 1 x 107 = 0.1 mol

o Heat released =573 x 0.1 =5.73 k]

. () IF[A] double’s then, , = 2r

I [B] increased 9 times then, r, = 3¢
sOrder wort. Ads 1and order wort Bis ]E

s Order of reaction =1 + l = ll_
2 2

. (e} In Goldschmidt aluminothermic process, thermite

coutains 3 parts of Fe,0 4 and 1 part of aluminiuwm (Al).
Fe 05 + 2Al— ALO, + 2Fe + Heat

€, and €, are in parallel, so their equivalent
capacitance
8§ 14
C=C{+Cy=24+—=—uF
= i 3

70. () The structure of erthophosphoric acid is

o cIJ
1 P
HO—FP —OH or  HD | "OH
OH
H
(HP0y)

TL. (d} At anode, oxidation oceurs of Hy(gas), while at
cathode reduction of AgCl take place.
- The cell notation is
Pt | H,(g), HCl(sal) || AgCL(s)]| Ag
72, () If current is same then,
E,, of Ag = E, of Hy

105«
108 1

Mass of H,, x=10"%g

2g of H, at STP occupy 22400 cm®

107 * g of H, at STP accupy
=¥x;m'2 em® =112 em?

73. (d) The flame colours of metal ions are due to metal
excess defect. The free electrons can be exited to
higher energy levels giving absorption spectra and
as a consequence their compounds are coloured.

74. {a) The order of reaction of methyl halides
increases from fluorine to iodine due to decrease in
C—X bond strength.

2 The order of reactivities of methyl halides in
formation of Grignard reagent is
CH,l> CH,Br> CHLCl

75. {d) Formaldehyde on veaction with smmonia gives
urotropine which on nitration gives RDX.
Formaldehyde + NH; —— Urotropine

Nitration

Cyelo trimetlwlene-tri nitramine
(RDX)

T6. {d} Number of carbon atoms
=% 6.023x 107

malar mass
_w?

® 6.023 x 107

=5.02 % 10" = 0502 x 10*



7.

81.

{a) Distance travelled by gas is directly proportional to
rate of diffusion

1 1
Iy ! e e
wig(h) T_L"f.'\.'u; Tl?
Py 1 - 1
Hllt2 m m

Ny = fucl
o Length travelled by NH; is greater than HCL

Hence, white ring of NH,Cl is formed nearer to HCI
end.

. (ef) By the action of ale. KOH on ethyl iodide, ethylene

gas is formed by elimination veaction, Ethylene
decolourises alkaline KMnO .

C,H, —] ekl oy

Ethyl indide Ethylene
CH, = CH, + KMnO, (alk.)—(CH,OH),
Ethylens Cobourless

. (e} Chemisorption is highly specific and will not form if

there is no possibility of chemical bonding between
adsorbent and adsorbate.

s Chemisorption doesn’t form multimolecular layer and
hence, option (c) is incorrect.

. (e} The concentration of electrolvte required to

coagulate a given amount of As,S; sol is minimum in
case of aluminium nitrate.

A58, is negatively charge sol. In alwminium nitrate, the
charge on Al cation is + 3 which is maximum among
given cations. Hence, its coagulating power is
maxinum.

(e} Benzaldehyde lacks ce-H atom. On heating with
strong NaOH solution, it undergoes Cannizzaro
reaction to produce benzoie acid and benzyl aleohol.

Benzoic acid forms sodium salt with NaOH.
Nai)

2CH-CHO —2_, ¢, H.COONa + CH.CH.OH
Benzaldelyde Sodimm salt of Benzy] aleohal
betanic acid

. (1) The process by which synthesis of protein takes

place based on the genetic information present in
m-BNA is called translation.

. () AH g tion ‘__‘:Mf}huhn T (Mj’}m:

= — 1596 — (- 1134) = — 462k]

. () For the reaction

A+B==2C+D+Q
As the reaction is exothermic, low temperature favours
formed direction according to Le-Chatelier’s principle.
AlsoAngy =(2+1)—(1+1)=1
i An g = TVE

(low pressure favours forward direction)
oo Low pressure and temperature favours formed
direction for the reaction.

. {a} For every L0PC rise in temperature, rate increase

by 2 times i.e.,

n=2r

87.

a1.

where, n=—=———=7
10 10
n=%%r = =128
1 . N
. (h) Maoles of HCl = Z w V = HC1

‘l,'r
For preparing m solution,

1 r
I_E”
10 500

1000

V= —= 100 em?
10

4) Bruivident weight= molecular weight
valence factor
s Molecular weight = 20 x 3 = 60
It's oxide is M0, and molecular weight
=2x 60+ 16 % 3 =120 + 45= 1G5

. {u) The reaction that doesn't take place during the

smelting process of extraction is
2FeS + 30, — 2Fe0 + 250, T

This reaction occurs during roasting, which comes
before smelting,

. (@) In K ;[Fe(CN), ], the central metal atom obeys EAN
rule.
EAN=Z-X+Y=26-2+12=36
where,

Z = atomic number
X =number of electrons lost, while forming metal ion.
Y = number of electron donated by ligands.

. (e} In a reversible reaction, the catalyst decreases the

activation energy of both, forward and backward
reaction.

Es,, E5,= activation energies
with and without catalyst
respectivaly.

Enengy

() K, =[A][B]
% =107 B]
[B]=10"" M
= Salt will precipitate when [ B] > 1077

. {b) For reaction to be spontaneous, E;u =1

For option (h),

Ecen = (Eeadcamode = (Erea)anoge
= 0.80 — (- 0.76)= 156V

At will be spontaneous reaction

v Epay = 0



93.

100,

(i} When the radius ratio is between 0.732- 1,000, the
coordination number is § and arrangement is body
centered eubic (bee) packing.

. {a) Dacron is obtained by the condensation

polymerisation of ethyvlene glveol and terephthalic
acid.

I
wCH 0 —O—CH; + nHO—{CHg)s—OH
Dime:thyl Ethykene ghyeol
terephthalate *

| I
3—@—(:—(}—{”11—{“1&—{ + nCHL0H
n

. (e} 4-chloro-3, 5-dimethy] phenol is called dettol. Tt is
awell known antiseptic. It's structure is
Cl
(H
Dettol
. (a)
Methane Ethene Ethyne

Hydrocarbon ~ CHy C,H, C.H,

Hylridisation 9]'-"3 -‘«';J2 sp

% s-character 25 33 30

. (e} In the mamufacture of sulphuric acid by contact

process, Tyndall box is used to test the presence of
dust particles.

. {el) Aspirin is an acidic compound. It will not dissociate

in acidic medium i.e.. small intestine in order to react
with base but will dissociate in basic mediunm.

(:nuli'_i ((Hr)_ji
0—C—CH, ' _cH,
—ﬂll'l:B.xsu. meeliunm)
+ Hald

Aspirin Dhissocinde of aspirin
. () S Th—s 22 Ph + nat + mp
232 - 208
Number of at-particles, n = — i

Now, for charge balanced

90 =82+ 2n —m

m=4
Number of f-particles, m = 4
fe) When chlorine is passed through warm benzene in
presence of sunlight, the product obtained is
gaImmexane,

cl

; cl cl
@ + 3(:12 Sunlight
Cl cl

Benene

101.

102,

103,

104,

105.

106,

107,

108,

(b} Ethyl benzoate reacts with PCL; to give C,H,Cl,
CeH;COCHand POCI.
CH-COOCH,CH, + PCl, —

Ethyl benznate

C,H.Cl+ CH.COCI + POC,
I'Ih'y' Berznate chloride 15
oy
fa) The statement tlmt sodium aluminium s1||Late is
used in softening of hard water is not relevant with
colloids.

=AN

Itis a substitution reaction of caleinm salts with zeolite,
dN 16023 x 107
dt T 12
dt
= 42530 % 10" min
4253 x 10°
vears
= 8100 vears
(a) K, = K(RT)™

dN
e
(e} =
2=}
ch=—
T
e a3 T
__6023x10 . {d_\= L18x 10"
12x 118 x 10
" B0 x 24 x 365
= B892 vears
If An is positive than K, > K also,
gaseous moles of product > moles of reactant.
. Forward reaction is favoured by low pressure,
according to Le-Chatelier’s principle.

fel) In a lime kiln, to get higher vield of CO 4, the

measure that can be taken is to pump oat CO 5. This
will reduce the pressure of CO, and reaction will shift
in forward direction.

Heat

CaC0, ——— Ca0+ CO,

() 20 volume of H 0, means that, 1 L of H,0, on
decomposition gives 20 L of oxygen.
~.5 Loof oxygen will be obtained from

5
=—x1=0250LofH,
= 20z

or = 250 em? of 20 volume H, 0.

{el) The IUPAC name of

{l) The process of hardening of iron rods of railway
wagon axles embedded in charcoal powder is known
as case-hardening. In this process surface of iron rods
get hardened by depositing a laver of steel on its
surface.



104,

110.

111.

112,

113.

114.

115.

(i} Thomas slag is tetracalcium phosphorus nonaoxide.
It's molecular formula is Cay (PO ),

{el) Urea is preferred to ammonium sulphate as a
nitrogenous fertiliser because it does not cause acidity
in the soil.

fe) Pressure in the evlinder is divectly proportional to
the number of moles of gases.

44 gofH; has = --Zi: 22 moles of H,
; 44 .
44 g of CO 4 has = e 1 mole of Hs
22
. Pressure of H 2, )= T ® 1= 22atm.

fa) Aceording to Bohr's medel, angular momentum of

nth orbit of hvdrogen atom is mer, or -?-
on

fa) Electronic configuration of atomic number 36
=1s7, 267, 2" 3s% 3p° 34" 457 4p°

As the last electrons is filled in p-orbital, so it belongs to

p-block in periodic table.

{el) The function of AICL; in Friedel-Craft's reaction is
to produce electrophile.

(CHg)y C—Clt + Al

I

(CHgy C +30] —Alcl,

{CHkLC

1l
f‘l—((l? I

(CH4)C
@+ AlCH; + HCI

{ar) An important reaction of acetone is
anto-condensation in presence of concentrated
sulphuric acid to give the aromatic compound
mesitvlene.

I

Avetone

Conc. HgS0, \©/
—_—

Mlesitylieme

116. {a) Kinetic energy = E.FIT

117.

118.

114,

120,

2
3
=E)-c AR314 = 300

=37413] = 374K

{a) The tripeptide hormone present in most living cell
is glutathione.

The three aming acids present are glutamic acid,
cysteine and glycine.

{a) The given reaction is Liebermann's reaction. It is
test for phenol.

OH etme.
NaNCHS0, — oy M50
@ RO N= )
Cal0H
Fhenal prenitroso phenol

s
I{u—@—h{%uu] HSO,

Fhensl imabugshiemsl
bydrogen sulphate (Decp blue)

lu.u

H( hN=—N =0

FPleena] inclogeluenold {Fed)
J’N:HH

[=@--Oml

Soalinmn salt of phenol idogphenol
(Dreep hlue)

{a) Energy is stored in our body in the form of ATP
(Adeniotriphosphate). The stored energy is released by
the breakdown of ATP. The released energy is used by
muscles and other parts of body,

{el) Maolisch’s test is used to detect all kinds of
carbohvdrates. The Benedict test identifies reducing
sugars (mono saccharides and some disaccharides)
which have free ketone or aldehyde functional group.
Scliwanoff's test is used for detection of fructose or keto
group in sugar solution. Therefore, give negative test
for maltose.

Hence, organic compound is maltose.



Mathematics

121. (d) On applyving, € =€, - C,, C; = C, —C4, we get
P o =p =pag p—rx gq—=p —{p—=rgq) ={qg—p I -1 443

- = I -1 #7|=0 [ Cy and €, ave identical]
T T F F 1 I F F 1 -1 451
TF F F F T T . e

¥ 126. (4) Let a = xi + yj + zk, then

FTT T T FF T (a-§)+ (a- i + (a- )k
FF T F T T F F =[(xi+ o+ zk-ili +[(xi + i +zk).lj+

From table, [(I; t ?-'-H' :]E}I-c] E_ . .
~pAagE~(g—p) =(x)i+{y)j+iz)k=xi+pyi+ k=a
0528 —gin28]

sin28  cos28 J

cos 28 —sin 20

sin280 cos20

=cos 20 e sin!ii'ﬂ}

122 {B) Let p - A number is a prime. 127, (d) Let A=
g : A number is odd.
The given proposition isp — g
. i Now, |4 =
Now, inverse of (p — g)is~p = ~g
Therefore, the inverse of the given proposition is “If a
number is not a prime, then it is not odd.”

123. (1) We have, =cos 20+ I‘;;_ 20 = ]2&
;’-!X+r] 2 " 3 8 Agiin, A™ =L r.-nl.\ ; sml
l3 4 T 9 |A] | —sin28 cos28
38 1 2 B =
- el _r L b _ 1 [d =hb
T 2 I_S 4 e d ad — be I_—f‘ a
ey ax =[2 6 ] _| cos28  sin2B
4 -2 Tl —sin28  cos20
=5 X= 1[2 6 }=|:1 3 ] 128, (b) Since, (a + Ab) L (a — ab), then
2]l4 -2 2 -1
{a+ib)-la—Ab)=0
1 1 1 =5 laf* =¥ b =0 = |a%=2a%b]
124. {e) We have, | be ca ah la] 3
h+e¢ c+a a+h e =|_hi=:
On applying €, =€, —C5,C; =€, - €y, we get 129. (b) We have,
0 0 1 a=2i+3j-2k b=i+2j+3k
da—=b) —alb—c) ab Now,
—(a=0b —=(h-c¢) a+b a-b=(2i +3j-2k)-(i + 2j+ 3k)
Taking common (a-b),(b-¢) fom €,C, =24+6-6G=2
respectively, we get and |b]= {”2 +I{2]i +{3)1
e A Jira+0=41a
(a—by(b-c)l-¢ —a ab S L +h B - *
1 -1 a+l . Projection ofaon b = 2. Tu
0 dingalong R t Ibd "
n expanding along R, we ge )
(a—B) (b —e¢}-1(c—a) 130. (¢} We have, )
=(a—-b){b—¢)(e—a) s 2:_'tl=l{mﬁdf]
125. () We have, e . & = dimod7)
441 442 447 Now, T xd=4x4=16
445 446 447 N, I6=(2=xT)+2
449 450 451 16 = AmodT)

=5 7! % 4= 2(mod7)



131. (d) We know that,

asinx +I}Lﬂ51'£1||ﬂ£ +b*
s Jcosx — dsiny £ 1,'{—4)9 +(3? = JI6+9=5

s Maximum value is 5.
132, () We have,
§=t*—3¢"
B3 s mdfﬁ_=m —6
et dt?

s
Now, acceleration, I—n =0
dt=
= Gt—6Gi=10
— =1

~Velovity = %I.
dl =1

=31y - 6(1)=3 - fi= — Im/fsec
133. () We have,

' =a Ty
_1 dy =
n =1 n=1
= - —_=a
v e
= yu—ld_ﬁ':lﬂu—l
dx n
— i{g..,—_..].nn_III_"
dr n

. Length of the subnormal = |g| %
v

1
IJ’)(—ﬂ“ -1 yl—ul
n

1 Z-
;}‘ﬂ.ll =1 e n
n

Since, length of subnormal is constant.
2-—n=10
= n=2
134, (o) We have,
x= Acos4dt + Bsindt

= ? = A(—gin 41-4) + Bleos 41-4)
t
=—4Asindit + 4Bcos 4f
Again,
d*x 3
" =—4A(cosdt-4) + 4B —sind1-4)
at”

=—16 Acosdt — 16Bsin4dt
=—16[Acos 4t + Bsindi] = — 16z
135. (c) We have,

x=al”, y=2at

d dy
Now, — = 2at, —
dt dt
dy _dyldt _ 2a

a1
t

dv  de/dt 2t

=2

136,

Since, tangent is perpendicular to X-axis, then

dy 1
de 0

= -]—-—--l—zlli'-—-f...!
I

o x=at’=0andy = 2at =0
So, required point is {0, 0).

) We have,
dy i 1 + cos 2y _
dy 1 —cos2y
= ﬂi __[L+cos2y
dx 1 — cos2x
- dy e E.f_-nsfy
dr 2sin” x
=¥ sec” ydy = — cosec vy

=p Iseeiy dy + _rmsecix de=10

= bty —cotyx=rc

137. (i) We have,

oo Degree=4
138, (&) ¥ -
70,1} =
Xa b
(0.0)
i
1
Required u.reu;j'{ﬂ Mk
I
[z o
3 4
o
2 1_5
3 4 12
139. (d) Let
w8 mE
fo. [cold0 dim | 14 Dot o,
0 3 4

sinl26  3sin401"" 11 . 3n 3. n
+ = = | =51l — + =51l —
12 s ), 4l 2z 4 2

Lr

il
=l[_l_+ﬁ]=l(‘l+9]= A Y
L 27 s\ ) X2 6




T ati 1 £ b = ST ESE
140. (a) Let I = J- oSy — siny d ) 146. (a) The equation v~ + 4~ + 2gx + ¢ = 0 represents
y 1+ eosasing co-axial system of circle having centre at(— g, 0) and

w3 Lm[i—x]—sin[i—x] radius = yg” —c.
5 2 2 d

As ¢ < 0, radius is always greater than 0. So, it has
n (= imaginary limiting points which show that circles are
0 1 + eos| — — x| sinf — — sl

intersecting.
a a 147. () We have, diameters of circle are
{-ﬂjjl_’_{'}d}t=-|-_f{ﬂ—.1.'}dlj] y+y=6Gandr+ 2y=4
o o On solving above equations, we get
e, “j-z siux.— cosx i) 1 o fﬂundlr =-2
o 1 +sinyeosx - Centre of civele is (8 — 2)

O adding Eir. () soved i), we get Since, circle passes through (6, 2},

U=0 = I=0 ~Radins = (8- 6> +(-2-2 = 1+ 16 =420
1. (b) ax® - y* + 4x — y = 0 represents a pair of straight 148, {a) The vertex and focus of the parabola are (0, 6) and
line, if (0, 3) respectively.
10 2 Clearly, axis is Y-axis.
0 -1 -=1/9=0 sLatusrectum = 4({Distance between vertex and focns)
2 -1/2 O =40 -0 +(6-37 =12
3 o o- 1 +2(0+2)=0 Also, the vertex is on the right hand side of the focus, so
4 the parabola opens downward.
 S— Hence, equation of the parabala is
= B (x = 0) = ~ 12y — 6)
= a =16 - =12y + T
142. (b) Let the required point be P(x, y). Then, == P+ l2y=72
ol =14l 7 4y - 0)) 149. (¢} We have,
- JMH-H'.- 252% + 9y° — 1500 — 90y + 235 =0
=4yt —d|y=0 =25 (x" —6x)+ 9(y" — 10g) + 225 =)
—25 [(x — 3)2 gl g
143. (¢} Let the equation of line be 25 [(x - 3)" - 9]+ 9[(y -5)" - 25] + 225 =
¥r+y=a [a=h] =32.:{'r—3} — 225 + 9y a] —225 +225 =10
Now, given line passes through (2, 4), then — 25 (x =37 + Yy -5 =225
244=ua {1_3]2 (!J'_E‘:'E_l
= a=6 = e T
. Equation of lineis x +y—6=10 s
144. () We have, On comparing with =——— x = h} U T k' =1, we have
r 01 3.b=5
11 |=44 e

ﬁ
il 1

1
: 2 1] -~ Eceentricity, e = l—ﬂ—_j= il—i=i
25 5

= l-2+1(2-0)=%8§

= —r4+2=%8§ 150. (b) The equation of the ellipse is i:{; + i"’—:- =1 and
i b?
= r=2+8= x=10,—-6 2 2
145. () We have, equation of the hyperbola is ]:._4 - :—1 = %m’
= i L Yo
lim 2 = lim —~_ [using L’ Hospital Rule] 12y [9Y
X cot 1 _posec B oy =
3 z 5 5
i P PO | n -~ 2
1o l'm,, sin”@ = sin e 1 - Eecentricity of ellipse, ¢ = ,]1 - L
s — 16

a



151.

152,

153.

154.

and eceentricity of hyperbola,

81 15
b—_=—
144 12

de=—¢
2
3,
=¥ e=—¢

) We have,
Jilz)=logx

Sflsinx) = logsinx
Dn. diffe rentiating both sides w.r.t. x, we get

—f{unr}l-—-

L o0sx = colbx
sinx

(&) We have,

l—cosx 0
f{.\'}: _I . X
k, x=1
Since, f(x)is continuous at x =0
floy= ]imnf[:}
= k= lim L= ey
x5 x
=1 k= lim Zin" (2! %)
x —+ X
=1 k= Jﬂﬁr% # sinlx / 2)
= k=1=0
=3 k=10

(c] We have,

(3+ w+ 30’y

=(3 + Jw+ 3o’ — 2uw)’

=[3(1 + w+ &’} — 2m]'

=(3 % 0 - 2w}

[“1+w+of=0ora’ =1]

=(-2uw)' =16 o'

= 16w [0 =0 =]
{d) We have,

i = tan"'{sec ¥ — tan v}

tan ™! 1 —siny
y=tan | ————
4 cos x

155. () We have,

1
1+ —=2cos
x

=3 Y +1=2cosa
=3 ¥F —(2eosct)r + 1 =10
2eoso -\||-lms!{:( —4

= x= 2

_ 2eosa £ -\ll— 4sin’a

. 2

_ 2enso :tz?.{qmr;r.}r cosa + (sina i
Now, 1" =(coso + (sinwt)i)" = cosno * isin no
and ..L (cosot £ (sinw)i) ™" = cosna F isinno

1"

| 4es 2
cx + —=(cosnd * isinno ) +(cosnot F isinna)
T

= 2cos not

156. () Let I = I_'I!I - ] dx

1 -x, x<0]
:I_L(]—x}rh |:|'r[={ -
= 1:——] o —1—l]=l+3=z

l . 2 2 2
1
157. Letl=|——d

b} ‘[.\{.r7+1}£r

_I (" +l]|
Put 2" =t=Tx" dv=dt

11 1
=?I:{r+1] =?I(t +1]‘rJrr
1

.—_?ﬂngr —loglt +1)] + ¢

1 t 1 2’
==log — |+ c==log| =
7 t+1 7 12"+

+&
1



158. (b) Let I = IJ; f."‘_d_r 163. (¢) Required number of G-digits number

! 720
Put+fx = t =1 = > =y = 2t dt ‘—'m-T=9“
L I=2(e dt
-[ AT 164. (¢} We have,
=2[r%" - [ 2edt] T=7
=2[1%" - 2[tedt] =49
2t ]Ilf i T& =
=217 —Ate - | -ldt
; : 4 J ! T = 2401
— S B
=20t —2e" + 2|+ ¢ and so on.
=(2" -4t +4)e' +¢ Thus, the last digit repeat itself in multiple of 4.
=(2— W 4) R o Since, 300 is divisible by 4, the units digit of 7 would
be 1.
dy
159, (d) Let I = [—— 165. (b) Let
o+ 2+ 2 logy  logy log:= i
£ = = =
=J"‘—1=m“—'[1-+1].+£- a-bh b-c¢ c—a
(x+1)"+1 = logx = kia - b),
160. {a) Let P(x,, 1) be the required point. The given logy = k(b -}
curve is and logz =kie—a)
i = Gx— Now, logx + logy + logz =
dy Ka-b+b—-rc+c—a)
= E=6—£Er =5 log{xyz) =10
d =y wz=1
i =6-2x .
dx i) 166. (1) We have,
alm _ adm
Since, the tangent at (x,, g, ) is parallel to the line (1+3) .‘—l,'l i
dx—2y-1=0 1+.""
= Slope of the tangent at {x,, ;) = Slope of the line = 1-i]
dx—-2y-1=0 &
5 (&) - - (Fexdd)
de i i 1-i 1+i
=2 G-2t,=2 = =2 1+ +2i
y, =6x, ~x2=6x2-2=8§ = 71_1,1 =1
Thu-;, required point is (2, 8). 3 x
-1+
161. (b} Let x = 0.3737373.... = [T] =1
= 10x =5.737373... 3
= =1
= 1000y = 573.7373.... a
= =4 I'.‘ I = ]]
= 10x — 1 =573 -5 9
=3 3
- 990x = 568 3
568 167. (b} We have,
- =@ =mu_[_u+m<_[:;+mﬂ_]r=n

284 iy

4495

oos” p + oos r.l =M — cos

Ypg — -.,]'l—_u -.ﬁli —g)=m—cos'r
162. {a) We have, P — -.’l -p° -“|1 —g* =cos(n— cos™'r)

=

=

x!—5|.1:|+ﬁ=ll B
W =511+ 6=0 [ox? =[] = pa-yL-p {1~ = coslo™r)

=

=

==

= =

{|x] = 3) (x| - pc;—-Jl—p! Jl-g* =-
= 1}1 —;13 N - :,-E

(pg+ ) =(1-p*)(1-4°)

.'|.'| = 3
= x=%+3+2
-, Number of solution is 4.



168

169,

170.

171.

172,

= prg e v pgr=1l—pt— g +py°
= pt g+ + dpgr=1

. (e} We have,

sin' X 4 msec"i=£
L 4 2
P . ooyl B
= §in” =+sin  —=—
5 5 2
P [ o sy 3 n
= sinT = +4eosT —=—
3 5 2
=5 sm_llt- =£—ms
5 2
S S |
=5 sin” —=sin" —
5 5
x 3
= gt
5
= xr=3
fa) We have,
81%° % 4 817 = 30
= 81T 4 81 =497
= 1% 4 g1t
X 2
= (81 +(81)F
.z 1 5.3
=ssin” x =—and cos”x = —
4 4
.4l +f3
= siny = — and cosy =
% 2
Since, Dcx<m
= sinr=l.|mdtmx=£
2 2
n
= Ii=—
[i]
{e) Equation of director cirele of lwperbola,
2 2
't—:,——,_=]1's)£'£+;,-E =a” - b*
P ]

2 2
Hence, director cirele of ¥ a1
16 4

Pyt =li-d=r vy =12

() Let e be the identity element, then
ase=a

=3 da+e—ae=a

= el —a)=0

= e=0

) Wehave, v +y” —Se+ dy +4=0
= (¥ — B+ 16)+(y" +4y+4)=16
= (r—4F +(p +2y =47
o Centre is (4, — 2) and radius is 4.
Hence, given circle touches Y-axis.

L
e

[a#1]

173 (a) (a) Set of all fourth roots of unity isa ={1,—1, { — i}

Now,l x(-1l)=—-1eC

Ixi=iet

Ix{—ij=—ieC

(-l)xi=—ie(s

(-1)x({-i=iel

ix(-ij=—if=1leG

So, it is true.

(b} Set of all cube root of unit is

H={1,w w?}

Now, l+w=-ueH

So, it is false.

(c) It is not true, as this is possible only, when a is an
abelian group, ie. ab = ba

(d) We have,
{ab)® = a’b*
= (ab)(ab) ={aa) (bb)
=5 (by(a)y={a)(b) = ba=ab

= a is an abelian group.
So, it is false,
174. () Let H consist of the integral multiple of 5, i.e.
H= {51’ e ”'
This H is the non-empty subset of 1.

Now, let @ =5r and b =55 any two elements of H,
where r and s are some integers.

We have,a + b=5r +55 =5(r +s)€ H_
(r + ) comes out to be the some integer.
caeH be H={a+bje H
Henee, H is a subgroup of set of all integers under
addition.
175. (¢} Given, cireles can be written as
Cry tkerdy+2=0
a @ 3 k
ad ™ +y” - —=y+==10
¥ 2 y 2

Since, both cireles are orthogonal, then
2y + 2fifs =y + ey

=2 -k-3=2+—
2
L
2
= k:—-!-{-}-
3

1™ form)]

X —he=

3x-1
176. (b) lim [1 —L]
=1




177. (h} We have,

4

=

=2

A+B+C=mn
A+B=n-C
A B n C
- —— -
i S A .
(A Tt C
tan) —+ — | = tan| — — —
2 2
tzu:Li+ta.r||E
= pot—
]—I.anit- —
2
hm—-+t.1n-u~_ 1
l1-tan—tan— tan—

(0 A B C
tan—tan — + tan— tan —
2 2 2 2

=1 — tan iIam.E
2 2

175, (&) We have,

tzmi tanE+ lalm.E I.H.'I!E+ T..'IIIE['.II1£=1
2 2 2 2 2 2
Zt;m:itm]—.i-——l
2 2
b_.sn
sin B

- B — 2 -
2inB 2 % 5in 30°
~Area of cireumcirele = nR®

= H{Q:IE =4n

=

179. {a) We have,

150.

. .3
siny+gin"y=1

=2 siny=1—sin®x

== siny = o5 x

12 10 5 i
Now,cos X+ 3cns v+ Jcos v +cos X

=gin"x + 3sin® 1 + Jsin’ ¥ +sin’x

=gin’x[sin® v + 3sin”x + 3sinx + 1]

=sin® osinx + 1)

=(sin”x + sinx}”

=(1)*=1
(e} We have,

flx) =1«
Now, fay=p=1

and fi-1y=|-1]=1
fily=f(-1)butl -1

So, f(x)is not one-one.

Again, |x] = 0,¥ xR

So, range of f{x)=]0, =]

. Range # Co-domain

So, f(x)is not onto.



