'SOLVED PAPER 2013 (COMEDK)

Instructions
+ There are 180 questions in all. The number of questions in each section is as given below.
Sections No. of Questions
Section | : Physics 1-60
Section Il : Chemistry 61-120
Section Ill : Mathematics 121-180

« All the questions are Multiple Choice 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 answer.

« Time allotted to complete this paper is 3 hrs.

PHYSICS

1. The difference between the apparent frequency 3. Curie-Weiss law is obeyed by iron
of a source of sound as perceived by the a. at Curie temperature only
observer during its approach and recession is b. at all temperatures
2% of the frequency of the source. If the speed ¢. below Curie temperature
of sound in air is 300 ms™", then the velocity of d. above Curie temperature

the source is

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

-1 o ma=1 -1 =1
LI &R whwe £3m 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 galvanometer G, then as the magnet oscillates

resultant force on B is directed

A 8 C
1A 2A 3A
- d
a. perpendicular to the plane of paper and outward c G
b. perpendicular to the plane of paper and inward

c. towards A
d. towards C
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6’

7.

10.

n

12.

13.

a. G shows no deflection

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

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

d. G shows deflection on one side

The dimensional formula for inductance is
a. [ML*T 3777 b [ML*TA™?)
e [MLAT 'A% d. [ML*T*A7 1)

The maximum current that can be measured by
a galvanometer of resistance 409, 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. 4960

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

a. line emission spectrum

b. band emission spectrum

¢. continuous emission spectrum

d. line absorption spectrum

Heavy water is

a. compound of deuterium and oxygen

b. water at 4°C

¢. water, in which soap does not lather

d. compound of heavy oxygen 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 circular 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

¢. there is no displacement

d. there is no net force

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
a. 6 b. 10

c.4 d. S

Two bodies of masses 1 kg and 2 kg have equal
momentum, then the ratio of their kinetic
energies is

a2:1 b.3:1

c.1:3 dl:1

Absorption coefficient of an open window is
a.l b. 0.25 €. Zero d. 0.5
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14. The loudness and pitch of a sound note depend

1S.

16.

17.

19.

on

a. intensity and velocity

b. frequency and velocity

¢. 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 b.4:1

c.l:1 dl:2

An electron is accelerated through a potential
difference of 45.5 V. The velocity acquired by it
is (inms™")

a. 10° b. zevo

e 4x10° d. 4 x10'

An unknown resistance R, is connected in

series with a resistance of 10 Q. 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 cm.
Now, when the 10Q resistance is removed, the
balance point shifts to 40 em. The value of R,

(inQ)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

20

%]

30

C=0.7uF

2580

a. 06A b.12A
c. 09A d 15A

A rectangular coil of 300 turns has an average
area of 25 em x 10 em. The coil rotates with a
speed of 50 ¢ps in uniform magnetic field of
strength 4 x 1072 T about an axis perpendicular
to the field. The peak value of the induced emf
(inV)is
a. 300 b.3000n

c.3n d.30n
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20.

22,

23.

24.

25.

In an 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. 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. If B, =0.314x10™ " T, the
current in the coil is

a. 05 A b.025A

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

Frame

a. becomes concave towards A

b. becomes convex towards 5A

¢. 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 hydrogen.

Equal volumes of hydrogen and oxygen are

mixed. The ratio of speed of sound in the

mixture to that in hydrogen is

a. s b. 2717

c.yf1/8 d. §32/17

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.mn b. zevo c.n/3 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. 68 m b 1700m

c. 340 m d. 1620 m
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26. 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
screen 2 m away. The distance between the first

dark fringes on either side of the central bright

fringe is
a.24cm b. 2.4 mm
e 1.2mm d. 1.2 cm

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

28. The displacement x (in m) of a particle of mass

29

30.

3

m (in kg) moving in one dimension under the
action of a force, is related to time f (in s) by

t =x +3 The displacement of the particle
when its velocity is zero, will be

a.4m b. 0 c.6m 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

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 circuit in the
secondary are respectively

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

c. 0 and 0 d. 20 Vand 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 suitcase to the same
height. The powers of two coolies are in the
ratio.
al:3 b.2:1

e.3:1 d1:2

32. 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

a.p’E b. pE . infinity d. pE*

33. 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 R o

a. — c. -
3 6 4

d. 0°
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34. The radius of a planet is twice the radius of 40. A spherical drop of capacitance 1 uF is broken
earth. Both have almost equal average into eight drops of equal radius, then the
mass-densities. v, and v, are escape velocities capacitance of each small drop is
of the planet and the earth, respectively, then &l & & l—uF . lpF d. SuF
a.v,=150v, b.v, =20, 2 4 8
im0, d.o, = 150, 41. Two equal forces (P each) act at a point inclined

35. If the ratio of diameters, lengths and Young's to each other at an angle of 120°. The magnitude
modulus of steel and copper wires shown in of their resultant is
the figure are p, g and s respectively, then the a.P/2 b.P/4 c. P d. 2p
mn'tl.'(s]riundmg ratio of increase in their lengths 42. Threshold wavelength for photoelectric emission
b from a metal surface is 5200 A. Photoelectrons

will be emitted, when this surface is illuminated
Steel with monochromatic radiation from
a. 1 WIR lamp b. 50 W UV lamp
m ¢. 50 W IR lamp d. 10 W IR lamp
Copper 43. In Young's double slit experiment, if
§m monochromatic light used is replaced by white
light, then
5q 7q a. no fringes are observed
B '?'.;i' . g;;_' b. only central fringe is white, all other fringes are
coloured
c. 2 d. 79 ¢. all bright fringes become white
Ssp 3sp d. all bright fringes have colours between violet and red

36. Which of the following relations does not give 44. Which state of triply ionised Beryllium Be ***)
the equation of an adiabatic process, where has the same orbital radius as that of the ground
terms have their usual meaning? state of hydrogen ?

a. pl"’T" = constant b. pV' = constant an=3 b.n=4 e.n=1 d.n=2
. TV'™ = constant d.p'T"™" = constant 45. If M is the atomic mass and A is the mass

37. A particle of mass m is kept at rest at a height numl:t; ¥, packing fraction 'sMger by
3R from the surface of earth, where R is radius a. — b.
of earth and M is mass of earth. The minimum =4
speed with which it should be projected, so A . aA-M
that it does not return back, is (g is acceleration M-A A
due to g’;‘::lh' on the surface nfel,?;rlh) 46. A count rate meter shows a count of 240 per min
& (ﬂ] b. (5{‘_] from a given radioactive source. One hour later,

4 the meter shows a count rate of 30 per min. The
20 )2 P Th half-life of the source is
B (E] d. [T) a. 80 min b. 120 min
c. 20 min d. 30 min

38. Il-p(?lar(.nd ~ prepa.red by ' ) 47. Two conductors of the same material have their

@. orienting herapathite crystal in the same direction diameters in the ratio 1 : 2 and their lengths in

in nitrocellulose

b. using thin tourmaline crystals

¢. stretching polyvinyl alcohol and then heated with
dehydrating agent

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

d. stretching  polyvinyl  alcohol and  then them will be
impregnating with iodine a.4:1 b.1:4 e.5:1 d1l:8
39. SI unit of permittivity is 48. Blowing air with open mouth is an example of
a.C2m3N2 b.CEm N a. isobaric process b. isochoric process
. Cim3N~! d.C'mN"2 e. isothermal process d. adiabatic process
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49. 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
c. air is a mixture of several gases

d. density of air is very small

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

B o o R e

T o o o e 2 e o o o e

51. 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 East b. towards West
¢. towards North d. towards South

52. A bar magnet is equivalent to
a. toroid carrving current
b. straight conductor carrying current
¢. solenoid carrying current
d. circular coil carrving current

53. 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. 40.8 eV b. 272 eV
c. 544 eV d. 13.6 eV

54. 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. 0.031 b. 1.60
c. 0.0615 d. 0.024

585. An ideal gas heat engine operates in a Carnot’s
cvele between 227°C and 127°C. It absorbs
6% 10"] at high temperature. The amount of

heat converted into work is
a.16x10") b.12x10')

e. 48x 10* | d.35x10' ]
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56. Which one of the following graphs represents
the behaviour of an ideal gas ?

| |
pv pv
a. b
V— V—
| |
v pv
c. d.
V— 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

c. 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
e. uncharged
d. charged positively

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

AN

= 2uF
w’\/\m‘
D
3 14
c. 21 yF d. 23 pF

WWW.DEEKSHALEARNING.COM
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61.

A colourless erystalline salt X is soluble in dilute
HCL. On adding NaOH solution, it gives a white
precipitate which is insoluble in excess of

NaOH. X is

a. Al(SO, ), b. ZnSO,
e MgSO, d. snCl,
62. Which metal is used to make alloy steel for
armour plates, safes and helmets ?
a. Al b. Mn c. Cr d. Pb
63. lodoform test is not answered by
a.C,H,0H b.CH,OH
. CHCOCH, d. CH,—?H—CH,
OH
64. A gaseous carbon compound is soluble in dilute

67.

68.

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 b. CO
C. C!ll‘Nl’! do Cllg—‘llg
Which of the following statements is incorrect

regarding benzyl chloride ?

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. It is less reactive than vinyl chloride.

. Enthalpy of formation of HF and HCI are

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

following statements is incorrect?

a. HCl is more stable than HF.

b. HF and HCl are exothermic compounds.

¢. 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. 1156 k] b. 573k

. 2292k d.17.19k]

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

a2 &1 1':.1l d.ll
2 3

69.
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In Goldschmidt aluminothermic process,
thermite contains

a. 3 parts of Al;O; and 4 parts of Al

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

¢. 3 parts of Fe,O; and 1 part of Al

d. 1 part of Fe,0; and 1 part of Al

70. The structure of orthophosphoric acid is

72.

73.

74.

0 H
T
&H—0—F—0—H b.0 f—o-—n
0 0
| |
H i
i 0

c. )« P—0—H d. H—O—P =0

H

A galvanic cell is constructed using the redox
reaction,

SHa(e) + A€CHs) == H' (ag) + CI"(ag) + Agls)

it is represented as

a. Pt] Hy(g) | HCI(sol)[| ANO, (s0]) | Ag

b. Ag| AgCls)| KCI (sol) || HCI(sol), H,(g)| Pt

c. Pt | Hay(g)] KCl(sol) || AgCX(s) | Ag

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

Same amount of electric current is passed
through solutions of AgNO; and HCL If 1.0S g
of silver is obtained in the first case, the amount
of hydrogen liberated at STP in the second
case is

a. 224 em® b. 1.008 g

c. 112em? 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.CH,Cl > CH,Br> CH,l

c. CH Br > CH,Cl> CHl

d. CH;Br > CH,4l> CH;CI

NURTURING SUCCESS OF EVERY CHILD WWW.DEEKSHALEARNING.COM
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75. The reaction of an organic compound with
ammonia followed by nitration of the product
gives a powerful explosive, called RDX. The
organic compound is
a. phenol b. toluene
¢. glycerine d. formaldehyde

76. A signature, written in carbon pencil weighs
1 mg. What is the number of carbon atoms
present in the signature?

a.5.02x10% b.5.02x 10
e 6.02 x 10% d. 0502 x 10®
77. NH; and HCI gas are introduced

simultaneously from the two ends of a long
tube. A white ring of NH  Cl appears first

a. nearer to the HCl end  b. at the centre of the tube
¢. throughout the tube  d. nearer to the NH; end

78. A gas formed by the action of alcoholic KOH on
ethyl iodide, decolourises alkaline KMnO . The

gas is

a.CH, b.CH, eCH, d.CH,
79. Which of the following is not a characteristic of

chemisorption?

a. AH is of the order of 400 k]

b. Adsorption is irreversible

¢. Adsorption may be multimolecular layer
d. Adsorption is specific

80. The concentration of electrolyte required to
coagulate a given amount of As,S 4 sol is
minimum in the case of
a. magnesinm nitrate b. potassium nitrate
¢. potassium sulphate d. aluminium nitrate

81. Identify the organic compound which, on

heating with strong solution of NaOH, partly
converted into an acid salt and partly into

alcohol
a. benzyl alcohol b. acetaldehyde
€. acetone d. benzaldehyde

82. The process by which synthesis of protein takes

place based on the genetic information present

in m-RNA is called
a. translation b. transcription
¢. replication d. messenger hypothesis

83. The enthalpies of formation of Al,O4 and Cr,0 4
are = 1596 k] and = 1134 k] respectively. AH for

the reaction,

2Al+ CryOy — 2Cr+ ALO4 is

a.- 2730k b. - 462k]
c. - 1365 kJ d. +2730K)

NURTURING SUCCESS OF EVERY CHILD WWW.DEEKSHALEARNING.COM

84.

85.

87.

89.
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The gaseous reaction

A+ B¥==22C + D + Q is most favoured at
a. low temperature and high pressure

b. high temperature and high pressure

¢. high temperature and low pressure

d. low temperature and low pressure

Temperature coefficient of a reaction is 2. When
temperature is increased from 30° C to 100°C,
rate of the reaction increases by

a. 128 times b. 100 times

€. 500 times d. 250 times

. The volume of water to be added lu-g— HCl to

AT
prepare 500 cm? of ;\—0 solution is

a. 450 cm® b. 100 cm®

c. 45 em® d. 400 cm®

The equivalent weight of a certain trivalent
element is 20. Molecular weight of its oxide is
a. 152 b. 56

c. 168 d. 68

Identify the reaction that doesn’t take place

during the smelting process of copper extraction
a. 2FeS+ 30, — 2Fe0+ 250, T

b. Cu0+ FeS — CuyS+ FeO

¢. 2Cu,S+ 30, — 2Cu 0+ 250, T

d. FeO+ Si0, — FeSiOy

Pick out the complex compound in which the
central metal atom obeys EAN rule strictly.
a. K, [Fe(CN), ]

b. K4[Fe{CN), ]

. [Cr(H,0)]Cl4

d.[Cu(N Hy), ISOJ

In a reversible reaction, the catalyst

a. increases the activation energy of the backward
reaction

b. increases the activation energy of the forward
reaction

¢. decreases the activation energy of both, forward and
backward reaction

d. decreases the activation energy of forward reaction

. Solubility product of a salt ABis1x10™% ina

solution in which concentration of A is
10~ M. The salt will precipitate when the
concentration of B becomes more than

a. 107" M 5. 100" M

e 107 M d.107° M
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92.

93.

94.

95.

96.

97.

98.

99.

The standard reduction potentials of Zn and Ag
in water at 298 K are,

Zn™ +2% ===2Zn [°=-076V
and Ag® +e”==2Ag, [E°=+080V.

Which of the following reactions take place?
a. Zn** (aq) + 2Ag(s) — 2Ag" (aq) + Zn(s)

b. Zn(s)+ 2Ag" (aq) — Zn**(aq) + 2Ag(s)

e. Zn**(aq) + Ag*(ag) — Zn(s) + Ag(s)

d. Zn(s) + Agls) — Zn**(aq) + Ag*(aq)

The ratio of cationic radius to anionic radius in
an ionic crystal is greater than 0.732. Its
coordination number is

a. b b. S8

cl d. 4

Dacron is obtained by the condensation
polymerisation of

a. dimethyl terephthalate and ethylene glycol
b. terephthalic acid and formaldehyde

¢. phenol and phthalic acid

d. phenol and formaldehyde

4-chloro-3, 5-dimethyl phenol is called
a. chloramphenicol b. paracetamol
c. barbital d. dettol

The percentage s-character of the hybrid
orbitals in methane, ethene and ethyne are
respectively

a. 25, 33, 50 b. 25,50, 75

c. 50, 75, 100 d. 10, 20, 40

In the manufacture of sulphuric acid by contact

process, Tyndall box is used to

a. filter dust particles

b. remove impurities

c. convert SO, to SO,

d. test the presence of dust particles

The pH value of gastric juice in human stomach is

about 1.8 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

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

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

The number of a and f-particles emitted during
the transformation of ¢ Th*™ to & Pb™ are
respectively

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

& 1800-102-4109

100.When chlorine is passed through warm benzene
in presence of the sunlight, the product

obtained is
a. benzotrichloride b. chlorobenzene
€. gammexane d. DDT

101. Ethyl benzoate reacts with PCl; to give
a. C,H.Cl+ CH,COCl+ POCI, + HCI
b. CoHSCl + CgHsCOCl + POCI,
e. CH,COC] + CgH;COCl+ POCI,
d. C,HyCl+ CgHyCOOH + 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.

c. 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?

a. 4000 vears b. 5700 years
c. 8100 years d. 6000 years
104. For a reaction, if K, > K¢, the forward reaction
is favoured by
a. low pressure b. high pressure
¢. high temperature d. low temperature

10S5.1n a lime kiln, to get higher yield of CO,, the
measure that can be taken is
a. to remove Ca0
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 5000cm? of oxygen at STP?
a.250 cm® b.50cm® €. 100 em®  d. 125 em?®

107. The IUPAC name of (CH4),;C—CH=CH, is
a. 1, 1, 1-trimethyl-2-propene
b. 3, 3, 3-trimethyl-2-propene
. 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
a. tempering b. case-hardening
¢. sherardising d. annealing
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109.Thomas slag is 115. An important reaction of acetone is
a. CaSiO, b. Cay(PO, ), auto-condensation in presence of concentrated
e MnSiO, d. CaCO, sulphuric acid to give the aromatic compound

10. Urea is preferred to ammonium sulphate as a

nitrogenous fertiliser because a. mesitylene b. mesityl oxide
a. it is more soluble in water STy d. phorone
b. it is cheaper than ammonium sulphate 116. Kinetic energy of one mole of an ideal gas at
c. it is quite stable 300 K in kJ is
d. it does not cause acidity in the soil a.3.74 b. 345
111, Two gas cvlinders having same capacity have s 345
been filled with 44 g of H, and 44 g of CO, 117. The tripeptide hormone present in most living
respectively. If the pressure in CO; cylinder is cells is
1 atmosphere at a particular temperature. The a. glutathione b. glutamine
pressure in the hydrogen cylinder at the same €. oxytocin d. ptyalin
temperatures 118, Phenol /1504,
. - H NaOH
e. 22 atm d. 44 atm _;O_)C_____’D

name of the reaction is

a. Liebermann's reaction

- b. Phthalein fusion test

a. ‘2—“ b. nh c. E d. m €. Reimer-Tiemann reaction
d. Schotten-Baumann reaction

113. The element with atomic number 36 belongs to 119. Energy is stored in our body in the form of

112. Angular momentum of an electron in the nth
orbit of hydrogen atom is given by

......... block in the periodic table. a. ATP b. ADP
a.p b.s ef d.d c. fats d. carbohydrates
14. The Iiuncfmn of AICl; in Friedel-Craft’s 120. An organic compound answers Molisch’s test as
Te‘dfh‘l’:ul: : well as Benedict's test, but it does not answer
a. to absorb HC! Scliwanoff's test. Most probably, it is
b. to absorb water 4. sucrose b. protein
. to produce nucleophile ¢. fructose d. maltose
d. to produce electrophile
121. ~p A qis logically equivalent to NER al[® -6
a.p—q b.q—p 14 -2 4 -2
e ~(p—q) d.~(q—p)

1 1 1

122. Which of the following is the inverse of the 128.The value ofl be ca  ab lis

proposition : “If a number is a prime, then it is

odd™? b+c c+a a+b
a. If a number is not a prime, then it is odd a1l
b. If a number is not a prime, then it is not odd b. 0
. If a number is not odd, then it is not a prime e.(a=b)(b=-e)(c-a)
d. If a number is odd, then it is a prime d.(a+b)(b+¢)(c+a)
123. What must be the matrix X if 441 442 443
ox + 1 2 - 38 2 125. The value of | 445 446 447 |is
3 4] |7 2 449 450 451
LA o a. 441 x 46X 4510 5.0
2 -1 2 -1 e. -1 d. 1
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126.(a- i) i+(a-j)j+(a- k) kis equal to

a. a b. 2a c. 3a d. 0
127. Inverse of the matrix [cus 8 < m] is
sin20  cos20
c'[cosﬂl —sin20 cos2  sin20
sin®  cosP sin20 - cos20
o [msm sin 20 [ cos 2 sin20
sin20  cos2 —-sin® cos2

128.1f|a|=3,| b]= 4. then a value of A for which
a + Abis perpendicular toa = A bis

9 3 3 4
a. E b. x c. E d. E
129.The projection of a = 2i + 3] = 2k on
b=i+ 2] +3kis
2 -2

1
b. T4 d.
“ Vi i

130.1n the group ( 1, 2, 3, 4, 5, 6) under

multiplication 7, 27" x 4 is equal to

a.l b. 4 el d.3
131. The maximum of the function 3cos x = dsinx is

a2 b.3 c. 4 d.5

132. If the distance 'S’ metres traversed by a particle
in t seconds is given by $=17 = 3t%, then the
velocity of the particle when the acceleration is
zero, in m/sec is
a.3 b.-2 c.-3 d2

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
d*x
134.1{ x = A cos 4 + Bsin 4¢, tl'lend—2 is equal to
t
a. - 16x b. 16x c.x d. —x

135. If tangent to the curve x = at?, y = 2at is
perpendicular to X-axis, then its point of
contact is
a.(a, a) b.(0, a) e (0,0) d.(a, 0)

136.The general solution of the differential equation
dy 4 1Hcos2y 1+cos2y _
dr 1=cos2y
a. tany + cotx =¢
c tanx — ooty =c¢

=0is given by

b. tany — cotx =¢
d. tanx + cotx = ¢

& 1800-102-4109

137. The degree of the differential equation

i 3
( dy ) d*y) .
14+ = — is
dx de*
a. 2 b. 4 c.9 d. 1
138.The area enclosed between the curves y=x*
andy = Jx is, (in sqquare units)
5 5 5 d. 12

a. — s — c.— -
3 B 12 5

139. E " cos® 40 dois equal to

a. i b. §_ c. l d. l
3 4 3 6
2 =
140. E _Cosx —sinx . 4 equal to
1+ cosxsiny
a0 e sl a2
2 4 6

141. If ax® = y* + 4x = y = O represents a pair of
lines, then a is equal to
a. - 16 b. 16 c.4d 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+ y2 -4y=0
b.* +y*—4|y|=0
e+ —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=0
b.2t+y-8=0
c.x+y—-6=0
dx+2y-10=0

144.1f the area of the triangle with vertices (x, 0),
(1, 1) and (0, 2) is 4 sq units, then the value of

xis
a. -2 b. -4 e.—6 d. 8
Bt
145, lim 2 =
a—nf2 coth
a. 0 b. -1 c.l d. e
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146.The co-axial system of circles given by
4 y2 + 2gx + ¢ = 0for ¢ < O represents
a. intersecting circles
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
x+y=6andx+2y=4is
a4 b. 6 c. 20 d. 20
148.11 (0, 6) and (0, 3) are respectively the vertex and
focus of a parabola, then its equation is

a.x®+129=T72 by’ -12y=T72
eyt -12c=72 d.y’+12=72
149.For the ellipse

25x% + 9y* = 150x = 90y + 225 = O the
eccentricity ¢ is equal to

a. 2 b. 3 c.

5 5 *

s
G| =

2 2
150.1f the foci of the ellipse 11'_6 -I-% =land the

22 ¢o* 1

hyperbola — = =— = — coincide then the
144 81 25

value of b* is

a.l b.7 e 5 d.9

151. The differential coefficient is f(sinx) with
respect to x where f(x) + logx is
1

a. tanx b. cotx c. f(eosx) d. =
l=cosx 0
182, If f(x)= P ¥ #0 s continuous at x =0,
k xr=0
then the value of k is
a.0 ha s =L
2 4 2
153. Ifw=¥then{3+m+3mi)' is
a. 16 b. - 16 c.l6w d. 16 o’

154.1f y = tan~ ' (secx = tan x), then % is equal to
‘

a.2 g el s
2 3
155.1fx + A =2 cosa, then x" +L.is equal to
X x
a. 2" cosa b. 2" cos nix
c. 2isinnot d. 2cos na

Q, 1800-102-4109

156.£1|l—x|dxisequal to
a.—-2 b. 0 c.2

157. |

is equal to

x7 +1)

r A
a.l : +¢
x'+1)
b.llo : +c
T x' +1
T \
x+1
el —|+c
X )
4:.‘..1-19{‘r tl]-l-t
7 x'

158.[\/.?9'“;& is equal to

0.2\,;-85-4@1-{‘
b.(2¢ - 45 + 9)e¥ + ¢
c.{2x+4J;+4}e‘E+c
d.(1-4J7) e’ + ¢
159_1'#
X" +2x+2

is equal to

b. sinh™(x+1)+¢
d.tan '(x+1)+e¢

a.sin"(x+1)+¢
e tanh ™ Hx+1)+e
160.1f a tangent to the curve y = 6x = x* is parallel to

the line 4x = 2y = 1 =0, 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
254 254 568 567
a. — b. — c. — i =—
497 495 999 990

162.The number of solutions for the equation
2 :
x=5|x|+6=0is
a. 4 b.3 c2 d. 1l

163. How many numbers of 6-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 el d. 3
165.1f logx _logy  log Z then xyz is equal to
a=-b b-c¢ c-a
a0 b. 1
c.-1 d.2
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166.The smallest positive integer n for which
(L+i)™ =(1=i)™ is
a.l
c.3

167. If cos™" p+cos™' g+cos™" r=m, then
p*+q° +r" +2pqris equal to
a. 3 b. 1
c.2 d -1

168.1fsin~" % + cosec™ %=%. then x is equal to

b.2
d. 4
1

a. l b. 4
c.3 d5
169.1f0<x <mand 819 * $819%° % =30,
then x is equal to
6 )
e a.3%
4 1

170. The equation of the director circle of the
2 2
hyperbola — = £ = 1 is given by
) 6 4 £ )

b.x*+y’=4
dy+y =12
171. I£Q, is the set of all relations other than 1 with

the binary operation * defined by

a*b=a+b=abforala binQ,, then the
identity in Q) with respect to * is

a.x*+y* =16
2. .2
cx +y =20

a. l b. 0
e.-1 d2
172. The circle x* + y* =8x + 4y + 4=0touches
a. X-axis
b. Y-axis
c. both axes

d. neither X-axis nor Y-axis.

173. Which of the following is true ?
a. The set of all fourth roots of unity is a multiplicative

TN
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b. The set of all cube roots of unity is an additive group
e.(ab)y™ =a” b for all a, b in any group G
d. 1f (ab)* = a*b* for all a, b in any group G, then the
group G is non-abelian
174. The set of all integral multiples of 5 is 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
175. The value of k so that x> + y* +kx + 4y +2=0
and 2(x? + y*) = 4x = 3y + k =0 cut orthogonally
is

10 5 10 5
d.-s- b. --5 f.--":-}- d.-:;
ar-1
176. lim| 1 - is equal to
x x=1
a. e bhe™ c.é d.
Y, .
177. If A + B+ C =180, then Etnn-Elanzls
equal to
a. 0 b. 1 ec.2 d.3

178. In a AABC if b =2, B = 30°then the area of the
circumecirele of A ABC in square units is
a.nm b. 2n c.4n d. 6n
179. Ifsinx +sin” x =1, then
c0s™ x +3c0s'" x + 3 cos® x + cos® x is equal to

al b.2
c.3 d. 0

180.1f R denotes the set of all real number, then the
function f : R — R defined f(x)=|x|is
a. one-one only
b. onto only
¢. both one-one and onto
d. neither one-one nor onto
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HINTS & SOLUTIONS

Physics
1. {d) If frequency of source be f,, then

AR [ e

100
= f.[ﬁ] = L["‘;'i.] wdt
v v 50
20 1 20 1
el 55— — G —
- e 50 300 50
= D, = =3ms™

2. (d) The magnetic force between two current carrving
wires for current in same direction is attractive.
Thus, force on B due to the magnetic field produced
due to wire Ais
F, = BAI,I-"—‘?—”d-xl,xl
2nd

Mo x1x2xl_ 2ugl towards A ...(i)

2md 2nd
Similarly, force due to field of wire C,
Boledyl  pyx3x2xl
= 1. = =
fo=Bela'="opa 2nd
= F.= 6—"d, towards C - (i)
2nd

From Egs. (i) and (i) we get
F. > F,
= The resultant force on B is directed towards C.

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

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

4. (b) As the magnet oscillates about its mean position
performing SHM, the magnetic flux 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 currents, the velocity of
magnet decreases So, the amplitude of deflection also
decreases steadily.

5. (a) As we know, magnetic flux, ¢ = LI

= L= 1 = ﬂ
1 I
.. Dimensions of [L]= [—B]m

[1]
- [&IL“I"{TG" JIL?] = [MI2TA7)

6. (d) Given, G = 40Q. 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/(G+R)
S 50 = 10 107%(40 + R)
— _=40+R
10x107°
= R =5000 - 40 = 4960Q

7. (d) Chromosphere is the outer region of the sun just
above 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 oxygen.

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, 6 = 90°
~Work done W =F -5 = Fs cos®

= Fscos90° =0

1L (d) Given, u; = 100 ms™
= uy=2xu; =2x100 = 200 ms™
Using equation of motion,

of =u’ - 2as (> acceleration is negative)
As, final velocity, 0 = 0

= u’-?asm's-i= § o u?
2a

n.4, (1000 1
$3 u§ (200 4
= 55 = 4s; = 4 x 2 planks = § planks
12. (a) Given,m, = 1 kg, m, = 2kg

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

2
Kulo
2m

:z! - %& - % (~* momentum is same)
o |
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13. (a) An open window is like a perfectly black body that Potential across the combination of 2Q and 3Q
absorbs completely the quantity being transferred, so resistors V/=15x12=18V
its absorption coeflicient is unity or 1. ~.The steady state current in 2Q resistor is

14. (¢) The loudness depends on the amplitude of sound J'-K’.-E-ag}\
wave, thus it depends on its intensity. 2 2

The pitch of a sound describes how low or high a note 19. (d) Peak value of emf is induced, when longer side of

is produced by the instrument. Thus, it depends on rectangular coil moves perpendicular to the field.
the frequency of sound source. Given, f =50cps,
15. (¢) In Melde's experiment, the change in frequency is A=25x10x10""m?
produced when the tension in the string is increased. =250 10~ m*
So, a resonance is required between tuning fork and the
frequency of waves produced. For this, the frequencies B=4x107T, and N = 300
of both should be same or their ratio be 1: 1. Peak value of induced emf, ¢, = NABo
16. (c) As we know, =300 %250 x 107" x 4% 1072 x 21t x50
Kinetic energy of electron = Energy acquired due to =30V
potential (Vy) ) 5
1 2 20. (c) Given, Vg =40V, V, =60V, Vo =30V
) -mp- =eV,

2 For an L-C-R circuit, the supply voltage
B on 2% Ve Vi e (v, -V
; T
_ [2x16x107" x 455 =107 + 30°

V' aax0™
= V16 %107 = 4x10°ms™ = /1600 + 900 = /2500 = 50V

21. (a) Given, R=01m,N =10, B;; = 0314 x w'T
17. (a) In first case, P = R, +10,Q = Ry, [ =50 cm For neutral point, the magnetic field at the centre of

For balanced condition, coil carrying current is equal to the horizontal
B l component of earth’s field.
O 100 - ! ie B" = "2:'
& R +10 _50 A
R! 50 = 1= _ur_
i R, +10 =R, (0) HoN
Similarly, for second case, 2 2x0314% 10~ %01
P=R,,Q=Ryl=40cm 4nx107 x 10
R . 40 40 . By
& R _ _40 - 0314!1? =05A
R, 100-40 60 2x 314 x 107" x 100
b R, = ERI i) 22, (@) When portion A is punctured, the soap sul.ution
2 comes out of the hole. So, due to surface tension, the
Putting value of R, from Eq. (ii) in Eq (i), we get solution in part B tries to pull it toward itself. Thus, the
" a :0 3 R B Oy Eg . thread becomes concave towards A
1 ¥ g 23. (b) Velocity of sound in a gas is given by
- R, =2x10=20Q . [T
18. (¢) 2Q and 3 Q resistors are in parallel, so their M
equivalent resistance, where, y = specific heat ratio
2x3 6 12Q and M = molecular mass of gas.
“"3+3 5 YRT
For hydrogen, v, = [— (1)
As capacitor blocks DC at steady state, so the resistor M,

4Q s ineflective.
The R, and 28Q are in series, so total resistance of

circuit
v n]M] +n:£:
Rp=12+28=40Q M=
iy gy

For mixture of gases, molecular mass,

Current in circuit, | = ¥ -6-15:\
: " Ry 4

s Here, = ny (for equal volumes)
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and M, =16M, (given)
M oM H16M, 17N,
8 2 2
=~ Velocity of sound, v, = LRT ...(ii)

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

Uiy _ IRT » 'Ml
Oy M i ‘fﬂT

M
-, JE
M. Y17
24. (d) The resultant amplitude after super position of two
wave differing in phase by ¢ is given by

Ap=A] + A3 +2A4A; 050
Here, A=A =Ag=A
=» A% =24+ 24%cos 0
1
®_2n
= o=n '5- 3

25. (¢) Let x be the distance between a cliff and man,
then time taken by the echo,

t==—=1
v

(given)
= xnﬂnﬁn 170 m
2 2

. Distance between two cliffs
=2r=2x170=340m
26. (b) Given A = 600 nm = 600 %107 m
D=2m,d=1mm=1x10"m
The distance of first dark fringe from central bright
fringe,
= D—A
va
_ 2x600x10™
1x107
- Distance between first dark fringe on either side of
central bright fringe=2y =12x2 = 2 4 mm
27. (¢) Impulse = Force X Time
= [MLT?][T]= [MLT™]

Surface tension = Boros

=12mm

2
SIMLTT] [MLT2)
(L]

Angular momentum

= Moment of intertia X Angular velocity

= [MLJT"]= [ML*T™]

Work = Force X Distance = [MLT][L]= [ML*T™?]
Torque = Force X Distance = [ML*T]

Energy = [ML*T?]

Q, 1800-102-4109

Force
Area
AL

Young's modulus =

L
-M. ML)
(7] (L]
= Work and torque have same dimensions.
28. (b) Given, t = Jx +3

= J;-r—s

or x=(t1-3)"
Velocity, v-%--‘%{r—S)’-ﬂf—S}

When velocity of particle is zero, then
At-3)=0

=0 t=3s

Att=3s,x=(3-3=0

29. (c) As per Boolean expressions,
Ax(BxC)=(A-CB-(A-B)C=0-0=0
~ (Bx C)is parallel to A.

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

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

3L (d) Here, work done = mgh

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

P P Work done (W)
Time taken (t)
Balta®.loi:g
32. (b) Given 8, = 0°, 6, = 90°
The energy required to rotate the dipole from angle 8,
to 0, is equal to work done.
i.e.,, E=W=—pE(cosB, — cosB,)
= — pE(cos 90° — cos 0°)
=—-pE(0-1)=pE
33. (¢) Given, r = 10m, ¢ = 10 m/s
116 be the angle made by the wire with the vertical, then
2

ma-ﬂ_

L
- _(10)°
(10)(10)

=5 8-45°or-2—

=]

34. (b) The escape velocity of earth,
oo {2 o [
Similarly for a planet,
8
o, =R, Eﬂ(:p’
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v B fo - —s
o BYe, anr’F .
) 1 i = c-C = C = ~&y)
Here, ﬂp = m" p' = p’I = :_". -Or B' = 21;' Unit of Ey ||-|!N i Cil'll Z-N
»
FL 4FL 40. (a) As, the volume remains constant, so
35. (b) Young's modulus, ¥ = — - = 405, H( 4 a:.r"']
- AL = AFL i .
DY = R=2rorr= %

The ratio of increase in length of steel and copper is

3. 2 Capacitance of spherical capacitor,
b_Ll.-_FiELng‘L-fl.xéLx[EL] x_Yl‘. C-"Rﬁnﬂ
aL " ph,EL E L \D) N, i CuE
Force on steel wire, F, =(2m +5m)g = Tmg G_R_ ¥ _, C,-gl--luF
Fomeoncopperwire,ﬁ_-.Smg C, r r 2 2

s 2.2 41. (c) The magnitude of resultant of two forces is given by
E 5 R=4A% + B® + 24Bcos®

Also, El--p.b--q.ﬂng Given, A=B=Pand0 = 120°
b, "L X

R=P* + P* + 2P* cos 120°

Ak T N T
—E XA == —
Al, 5 p: s 5sp? - fng(l"é)"p

36. (d) For adiabatic process,
pV" = constant 42. (b) Given, A, = 52004 = 5200 107" m

; nRT ¢ 3x10%
For an ideal gas, pV = nRT orp = o— ~Threshold frequency, f, = K = T ]
- nRT vy - constant =5.76x 10" Hz
v » It lies in the frequency range of UV-rays, so 50 W UV
= TVT™" = constant lamp is used for this emission,
Again, from ideal gas equation, 43. (b)) When the monochromatic light in Young’s double
V= nRT slit experiment is replaced by white light, a white
p central bright fringe is observed as all wavelengths of
3 light have zero phase difference at centre while at all
nRT other points, it is different for different colours. So
= P T = constant different colour fringes are observed on both sides.
5k " M7 = comstunt 44. (d) The radius in Bnhr': atomic model is given by
Hence, relation shown in option (d) is not for adiabatic r= Om%ﬁ
e ForBe™, Z, =4 ?
37. (a) The escape velocity from earth’s surface is given by - *“pe = Mpe =
) M For H. Z" = l, ny = 1
0, = R+h As per question,

Given, h =3R Tge =Ty
v'

2 2
BETER 2

=
38. (d) H-polarvid is prepared by stretching a thin sheet of = Ny, = 'nf,[z—") - .Jl v5. 2

polyvinyl aleohol and then impregnating with iodine. Zy 1

In this process, the molecules are oriented in the 5. (b) ; Y

S s Packing fraction is the ratio of mass defect to the

direction of applied strain. number of nucleons. Mass defect is the difference in

39. (b) From Coulomb’s law, force between two charges, the actual isotopic mass (M) and mass number (A).
F= LEI%& =~ Packing fraction = et
4ne, r

where, Ais mass number or number of nucleons.
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46.

47.

{¢) 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 half-life passed in one hour. Then,

> N=§
5 N=3

Halflife, 1, = 532 = %“ min = 20 min

{d) The rate of heat conduction is given by
de kA
H = E = TAT

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

conduetion,
A,
2
[',‘ A= i]
4

Hy, |,

d!
= x

(2]

) 3=
=|=]| x==—
2 2 8

~|s
e e B

— ‘:'-b‘.‘

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

51.

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 rigidity. So, sound
waves travel in it as a longitudinal wave.

. (@) 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).

(¢) 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.

. (¢) A bar magnet is equivalent to a solenoid carrying

current as both produces similar magnetic field around
them.

. {¢) The energy of nth state in hydrogen like atom,

13673

”2

The energy of first excitation,
= 2 2
Ey- E, = 138XZ" 1362
(2) (1)
7' e 408x 4 -
136x3

E =~ eV

=405 (given)

4

Q, 1800-102-4109

or Z=2
~. Energy needed to remove an electron from the ion in

M =544 eV
(1y*

54. (¢) Given, y, = 1.67, 1, = 1.65, 1, = 1.63

ground state, E = —(E,) = —[

Dispersive power of material = @
"l' =
Ll
165 -1 0.65

55. (b) Given, T, = 227°C = 227 + 273 = 500K
T, =127°C= 127 + 273 = 400K
Heat input, H, = 6x 10" |
Efficiency of Carnot engine,
1;
iy
..o
300 5
Also, efficiency,
i Work output w

Heat input 3 6x10'

o “’wqxﬁxlo‘-éxﬁxlo‘
=12x10")

56. (d) 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).

57. (d) The rainbow is formed in the sky after rain shower,
due to tiny droplets of water which act as optical
medium. When sunlight falls on them, it is totally
internally reflected inside them and when comes out it
got dispersed in its constituent colours. Thus, a
rainbow is formed due to dispersion and total internal
reflection.

58. (a) The focal length of the combination is given by

£, = focal length of plano-convex lens = f
f5 =tocal length of concave lens = — f
| | 1

—_—=s—t—=1)
F Tt
= F=eo
Hence, focus shifts to infinity.

59. (d) Earth is a good conductor. So, when a body is
earthed, electrons flow from earth to the body. It
means, the body must be deficient of electrons i.e. it is
positively charged.

60. (b) As it is a balanced Wheatstone bridge, so C and D
are same potential and the capacitor 2uF is ineffective.
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The 3uF and 6uF in upper portion are in series, so
equivalent capacitance,

Chemistry

61. (c) MgSO, is soluble in HCI and gives MgCly and H 80,
MgSO0, (s) + 2HCI(ag) —> MgCl, +H,S0, (aq)
x)

On adding NaOH to MgCl,, it gives white ppt. of
Mg(OH),.
MgCly(ag) + 2NaOH(aq) —> Mg(OH)y(s) + NaCl

Excess White ppt.

62. () Mn is used to make alloy steel for armour plates, safes
and helmets as Mn increases harden-ability by lowering
transformation points and causing transformation to be
sluggish.

63. (b) lodoform test is given by compounds having ,

CH3—C— lor| CH3—CH— | group.
(ﬁ): ] _ill

Thus, compound CH4OH do not contain these groups.
Hence, it do not give iodoform test.

64. (d) The gaseous carbon compound, methyl amine
(CH3NH,) is soluble in dil. HCI and forms soluble
hydrogen chloride salt solution.

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

65. (d) Benzyl chloride 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—Cl bond strength increases.
Hence, reactivity of vinyl chloride decreases.

66. (a) As enthalpy of formation of HF is more negative, than
that of HCI and HF is more stable than HCL The bond
strength of hydrogen with halogen decrease down the

group due to increases in size.
67. (b) Equivalent of NaOH neutralised by HCI
=100x 1 x 107 = 0.1 mol
- Heat released =573 x 01 =5.73 k]
68. (c) If [A] double’s then, ry = 2r
If[B] increased 9 times then, ry = 3r
SOrder wrt. Ais 1 and order wor.t Bis %

- Order of reaction =1 + LY = ll.
2 2

69. (c) In Goldschmidt aluminothermie process, thermite
contains 3 parts of Fe;O 5 and 1 part of aluminium (Al).
FeyO4 + 2Al—— AlLO 5 + 2Fe + Heat

7L

74.

76.

Q, 1800-102-4109

C, and C; are in parallel, so their equivalent
capacitance

8 14
C=C; +Cym 24+ —=—nF
1 2 3 311

. {a) The structure of orthophosphoric acid is

) O

1o’ | “on
OH
(PO
(d) At anode, oxidation occurs of H,(gas), while at
cathode reduction of AgCl take place.
. The cell notation is
Pt | Hy(g), HCI(sol) ||AgCl(s)| Ag

HO—P —OH or
OH

. () If current is same then,

E“ ths = E“ Oer
1.03-5
108 1
Mass of Hy, x = 107 2g
2¢ of H, at STP occupy 22400 em®
107 % g of H, at STP occupy

« 2400 107 emd =112 em®

. (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.
{a) The order of reaction of methyl halides
increases from fluorine to iodine due to decrease in
C—X bond strength.
~ The order of reactivities of methyl halides in
formation of Grignard reagent is

CH,l > CH,Br> CH,CI

. (d) Formaldehyde on reaction with ammonia gives

urotropine which on nitration gives RDX.
Formaldehyde + NHy —— Urotropine

Nitration

Cyclo trimethylene-tri nitramine
(RDX)
() Number of carbon atoms

mass »
= —x 6.023x 10
molar mass
1077 -

=5.02x 10" = 0502 x 10*
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77. (a) Distance travelled by gas is directly proportional to

rate of diffusion

1 1
e (1) ee o
(k) M, Y17
1 1
fuca(lz) = Plna 4365
& H £l

Ny 2 "ot
.~ Length travelled by NHy is greater than HCL

l'lt;ft:t. white ring of NH,Cl is formed nearer to HCI
en

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

S1.

» (0) AH ppion

gas is formed by elimination reaction. Ethylene

decolourises alkaline KMnO,.
C,H, —] kot , ¢ H E
Ethy iodide

CH, = CH, + KMnO, (alk.)—(CH,OH),
Ethylene Colourless

. (¢) Chemisorption is highly specific and will not form if

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

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

. (d) The concentration of electrolyte required to

coagulate a given amount of As,S 5 sol is minimum in
case of aluminium nitrate.

As,S4 is negatively charge sol. In aluminium nitrate, the
charge on Al cation is + 3 which is maximum among
given cations. Hence, its coagulating power is
maximum.

() Benzaldehyde lacks a-H atom. On heating with
strong NaOH solution, it undergoes Cannizzaro

reaction to produce benzoic acid and benzyl alcohol.

Benzoic acid forms sodium salt with NaOH.
NaOll

2CH;CHO —2L, ¢ H,COONa + CgH;CH,OH
Benzaldehyde Soxdium .:d of Benzyl akoohol

. {a) The process by which synthesis of protein takes

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

'(AH[}W "(Aﬂj)m
=—1596 — (- 1134) = — 462k]

. (d) For the reaction

A+B==220+D+(Q
As the reaction is exothermic, low temperature favours
formed direction according to Le-Chatelier's principle.
Alsodnu) =(2+1)-(1+1)=1
An’ =+ve
(low pressure favours forward direction)

~ Low pressure and temperature favours formed
direction for the reaction.

. (a) For every 10°C rise in temperature, rate increase

by 2 times i.e.,
n=2r

87. (c) Equivalent weight =

Q, 1800-102-4109

At 100 - 30

where n=—= =7
10
n= 2r = = 128¢
6. () Molemrn(:l-%x v %HC!}

. N
For preparing T solution,

1
L--‘-XV

10 500
1

V= -ﬁ =100 un’
10
molecular weight
valence factor
~ Molecular weight = 20 x 3 = 60

It's oxide is M0 and molecular weight
=2x60+16x3=120+ 48= 168

88. (@) 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.

89. (a) 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.

90. (¢) In a reversible reaction, the catalyst decreases the

activation energy of both, forward and backward
reaction.

oL@ K,=[AllB]

1075 =107 B]
[Bl=10"% M
= Salt will precipitate when|[B] > 107°

92. (b) For reaction to be spontaneous, E;u >0

For option (b),

Ecen = (Ereg)cabode = (Erea)anote
=080—-(-0.76)=156V

= It will be spontaneous reaction

w Egey > 0.
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93. (b) When the radius ratio is between 0.732- 1.000, the
coordination number is 8§ and arrangement is body
centered cubie (bee) packing.

94. (a) Dacron is obtained by the condensation
polymerisation of ethylene glveol and terephthalic
acid.

wCH —0—C —O—CHg + nHO—CHg)se—OH
Dhimnecthiyd

{_F@l.m,_c..,_m}' —

95. (d) 4-chloro-3, 5-dimethyl phenol is called dettol. It is
a well known antiseptic. It's structure is

cl
OH
Dettol
96. (a)

Methane Ethene Ethyne
Hydrocarbon ~ CH, C,H, C,H,
Hybridisation  $° sp p
% s-character 25 33 50

97. (d) In the manufacture of sulphuric acid by contact
process, Tyndall box is used to test the presence of
dust particles.

98. (d) 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 medium.

COOH i COo™
@,t .‘—-(:H.J

O—C—CH,4
=OH” (Basic medium)
— + HyO
Aspirin Dissociate of aspirin
232 208
99. (d) 5" Th—— 5'Pb + na + mp

Number of a-particles, n = w =6

Now, for charge balanced
90=82+2n-m
m=4

Number of f-particles, m = 4

100. (¢) When chlorine is passed through warm benzene in
presence of sunlight, the product obtained is

ga.mmcn.lle.
cl
Cl Cl
O + 3 S,
Cl Cl
cl
Cammexune

Q, 1800-102-4109

101. (b) Ethyl benzoate reacts with PCly to give C,H;Cl,
CeHsCOC and POCI,.
CoH;COOCH,CH, + PCl, —
Ethyl bensmate

C,H;Cl+ CgHSCOC + POCI,
102. (a) The statement that, sodium aluminium silicate is
used in softening of hard water is not relevant with

colloids.

It is a substitution reaction of calcium salts with zeolite.
dN _ 16023 x10%
dt T 12

103. () %-m
{-.—A -l}
T
T 8023 % 10 {:m

13
12 118 x 107 —-I'mxm}

dt
= 42530 x 10" min
__4253x10° .
60 x 24 x 365
= 8092 vears
= 5100 years

104. (@) K, = Ko(RT)™
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.

105. (d) In a lime kiln, to get higher yield of CO 5, the
measure that can be taken is to pump out CO 5. This
will reduce the pressure of CO, and reaction will shift
in forward direction.

CaCO; —"= Ca0+ CO,

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

5
=—x1=0250LofH
20 20,

or = 250 em® of 20 volume H,0,.

107. (d) The IUPAC name of

CH pPCC
T

E:H;—(‘;J—G!:H—ICH,; is 3, 3-dimethyl-1-butene.
CH,

108. (b) The process of hardening of ivon 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 layer of steel on its
surface.
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109. (b) Thomas slag is tetracalcium phosphorus nonaoxide.
It’s molecular formula is Cay (PO, ).

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

111. (¢) Pressure in the cylinder is directly proportional to
the number of moles of gases.

44 gofH, has = %- 22 moles of H,
4
44 gofCO; has= i L mole of H,

= Pressure of Hy(pyy, ) -lgx 1= 22atm.

112. (a) According to Bohr's model, angular momentum of
nth orbit of hydrogen atom is mor,, or -

113. (a) Electronic configuration of atomic number 36
=152, 2%, 2%, 3¢% 3p° 34" 452 4p°
As the last electrons is filled in p-orbital, so it belongs to
p-block in periodic table.

114. (d) The function of AICl; in Friedel-Craft's reaction is
to produce electrophile.

.C/\
(CH, C—C + AlCl,

l

(CHy C +:C1—Alc),

(CHC
240
(CHgC
©+ AlCk + HC

115. (a) An im t reaction of acetone is
= pab

auto-co tion in presence ol concentrated
sulphuric acid to give the aromatic compound
mesitylene.

Q, 1800-102-4109

aj\ Conc. H;80, \Q/
Acetone

Masitylene
116. (a) Kim-ﬁcmw-%ﬂf

-%x 8314 x 300

=37413] = 374K

117. (a) The tripeptide hormone present in most living cell
is glutathione.
The three amino acids present are glutamic acid,
cysteine and glycine,

118. (a) The given reaction is Liebermann’s reaction. It is
test for phenol.

OH o,
NaNOyH,S0, e
Phemal paitroso phenol
l!(L@w@—fbll]llm]
Phenol indophenol

hydrogen sulphate (Deep blue)
o

uo-@s—u—@—o

Phenol indophenol (Red)
)] Na*

NaOH
@0
Soxdivm salt of phenol indophenol
{Deep blue)

119. (a) Energy is stored in our body in the form of ATP
(Adeniotri te). The stored energy is released by
the bﬁaw. The released energy is used by
muscles and other parts of body.

120. (d) Molisch’s test is used to detect all kinds of
carbohydrates. 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.
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Mathematics

121. (d)

P a =p =paq p=q q-op ~(p-oq) ~(q-op)

TT F F F F

TF F F F T T F

ET T T T F F T

FF T F T : F F
From table,

~pAaqE~(q—>p)
122. (b) Let p : A number is a prime.
q : A number is odd.
The given proposition is p — g
Now, inverse of (p = g)is~p = ~¢

Therefore, the inverse of the given proposition is “If a
number is not a prime, then it is not 2

123. (a) We have,

1 2] [3 8
2x+[3 4]'_7 2]
. o o[3 8]0 2
7 2)7|3 4
= X 8
4 2
. 1[2 6] 1 3
1 X 2[4 -2] 2 -1]
S B

124. (c) We have,| be ca ab
+¢ c+a a-l-bl

On applying C, - C, =C,,C, = C, = C;, we get

0 0 1
ca-b) —alb-¢) ab

(@a=b) ~-(b=-¢) a+hf

Taking common (a-=b),(b-¢)
respectively, we get

0o o0 1
(a=by(b-¢c)fc¢ -a ab

1 -1 a+b]

from C,.C,

On expanding along R;, we get
(a=by(b-c)-1{c-a)
=(a-b)(b-c)(c-a)

125. (b) We have,
1 442
46
9 450 451

Q, 1800-102-4109

On applying, C; - C, - C,,C; - C,y - Cy, we get

1 -1
1 -1 #H7=0 [+C,and C, are identical]
1 -1 451

lﬁﬁ.(a)lrta-ri+yj+zl-t,!lwn
(a-i)+(a-j)j+(ak)k
=[(xi +yj+2k-i)-0 +[(xd + yj+ 2k).j]j+
[(xi + yj+ zk)-k] k
-(:)ii-{y}j-l- (:)i-ri + yi +k=a
cos20 —sin20
sin 20 msiﬁ]
s20 —sin20
sin20  cos20
= cos” 20 - (- sin® 20)
=cos 20 +sin®20=1
1| cos20  sin20

Again, A™ = —
: |Al|-sin20 cos20

Ja b7 1 [d -b
{.[c d]- 'm[—c a]]
cos20  sin20
-[-sinm msm:l
128. (b) Since, (a + Ab) L (a — Ab), then
(a+ Ab)-(a=Ab)=0
= laf* = #*bFF =0 = |a%=2%|b

127. (d)LetA-[

Now, |4 =

al] 3
- J\-H--:
129. () We have,
a-2i+3}—2l;,b-i+2§+31‘:
Now,
a-b=(2i +3j-2k)-(i + 2j+ 3k)
=2+6-6=2
and Ib]= w}(l)’l +(2 +(3)°
B s
o ijectionnfﬂonb-ﬂ- S
o]~ Jix
130. (c) We have,
2x 4 =1l{mod7)
Hence, 27! = 4(mod7)
Now, Il x4=4x4=16
Now, 16=(2x7)+2
16 = Amod7)
=» 27! x 4 = 2(mod7)
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131. (d) We know that, Since, tangent is perpendicular to X-axis, then

asinx-i-bms.tSJa’d-b’ d_y_l

de 0
.'.3(03:—4sinrs-\k—4)’+(3)" -J16+9-5 1 1
= —_—=—= =0
2 Maximum value is 5. t 0
132. (¢) We have, ; x=at’=0andy=2at =0
S=t3-3r* So,required point is (0, 0).
ds . .s d’s 136. (h) We have,
— -6 —_—=0Gl =06
=df 3t "‘“dd‘g t t_ly_+!+m52y_o
d*s dx 1 -cos2x
Now, acceleration, — =0
de? — ég-_[l-l-ms‘ ]
= 6t-6=0 dx 1 - cos2x
= t=1 g -
¢ - Ny
~NVelocity = 4 dx 2sin~x
del, - =  sec’ydy = - cosec’xdx
=3(1)* - 6(1)= 3 - 6= - 3m/sec = Isec’ydy+fmm'.tdr-0
133. (b) We have, = tany - cotx=c¢
" n=1
: o x 137. (b) We have,
= . n=1 _y-n--l
n-y e
w-rdy _1 .o
= y o “a
g-l n=1_1=n
= I na
.. Length of the sl.llmormallF%‘

Since, length of subnormal is constant.
2-n=0
- n=2
134. () We have, ¥
x= Acos4t + Bsin4t

1
Required area = -J —x%)dx
= %-M—sin4f—4}+ﬂms4r-4} “ I{ ¥=%)

= — 4Asin 41 + 4Bcos 4t 2”“ <&
Again,
d*x
—5=—4A(cos 4t -4) + 4B(-sin 4t -4) -——_-_
dt 3 4 12
=—16 Acos 4t — 16Bsin 41 139. (d) Let
=-16[Acos4t + Bsin4t] = - 16x s NS 6120 + 3 9
135. (c) We have, l-sta-lﬂfm-I—m : cns de
x=at® y=2at ° " .
dx ﬂ 1|sinl20 3sin40 1]1 3 3 . =
_— = - + = | — —_— - —
Now. F i '4[ 12 1 | s gl
LIEIM-&:-I- -l —l+3 -l(_l+9]- 8 -l
de dy/dt 2at i 4L 12 4] 4\ 12 4x12 6
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w2 T e -
140. (@) Letl-] cosx —sinx d ) 146. {a)Tl*feamahmnx +y +2.ﬂ+c 0 represents
1 + cosxsinx co-axial system of circle having centre at (- g, 0) and

w2 m&(i—x]—sin[l—x] radio = Jg!-"l
2 2 & As ¢ <0, radius is always greater than 0. So, it has

n ™ imaginary limiting points which show that circles are
1% M[E = "] sm[— = J:] intersecting.
a . 147. (d) We have, diameters of circle are
['-'If(r)dx-ff(a—x)dx] x+y=6andx+2y =14
o o On solving above equations, we get
n/2
sinx — cosx N r=8andy=-2
i -! |+gnxm,dx = = Centre of circle is (8 — 2).
On adding Eqs. (i) and (ii), we get Since, circle passes through (6, 2).
2A=0 = 1=0 ~Radius = (8 - 6)* + (- 2-2)* = J1+ 16 = V20
11 (B) ax® - y* + 4x = y = O represents a pair of straight 148, () The vertex and focus of the parabola are (0, 6) and
line, if (0, 3) respectively.
0 2 Clearly, axis is Y-axis.
-1 -1/2=0 ~.Latusrectum = 4 (Distance between vertex and focus)
-1/2 0 =4:(0 -0 +(6 -3 =12
1 - Also, the vertex is on the right hand side of the focus, so
= 4{0 4]+2(0+2} " the parabola opens downward.
" 8 ien Hence, equation of the parabola is
1 (x=0)*=-12y - 6)
= a=16 = P12+ 72
142. (b) Let the required point be P(x, y). Then, = CHly=T2
Ayl = (Y(x = 0)* +(y - 0)*)* 149. (¢) We have,
= A= +4° 25x% + 9y* — 150x — 90y + 225 =0
=+ -4y=0 =25 (x* - 6x) + 9(y* = 10y) + 225 =0
143. (¢) Let the equation of line be =25 [(x - 3}3 -9]+9((y - 5)2 -25]+225=0
x+y=a [a=b = 25(x - 3)F = 225 + 9(y =5)* =225 + 225 =0
Now, given line passes through (2, 4), then = 25(x-3) +9(y-5)* =225
2+4=a 2 2
(x-3)"  (y-5)
= a=6 = _9 + s =1

- Equation of line is x +y - 6=10

(y=k)*
144. (c) We have,

F = 1. we have
‘]

2
On comparing with Sr_—:"— -
a

01
a=3,b=5

1 1 lj=%4
21 - Eccentricity, 2-1‘1—— Jl——-—

= l-2)+1(2-0)=%8§

ol —-

= -x+2=%8§ 150. tb)'lheequaﬂmnﬂlwellipwnsr+y—~-lmd
= r=2+8= x=10,—-6 o - o2 y’ 1
145. (c) We have, equation of the hyperbola is 7= - £ = o or
2
-—8 L =]
:._.:: .fﬁ. Iim‘ - [nsmgl..' Hospital Rule] [ l%)’ [3)’
2 5 5

. . 3 2

=2 lll‘ll. nn’ﬁ-slnzisl e Emenh-icityofe]lipse.e- ’1__’1_
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»: (3\ 155. (d) We have,
o -—-(—] = b*=7 1
16 4 I+';-2(.“Sﬂ
151. (b) We have, s 2+ 1 =2cos
f(x)= logs .. )
z Fia)m logimas B r =(2cosa)r+1=0
On differentiating both sides w.r.t. x, we get e i 2cosa £ J-lms’a -4
1 2
_ﬂgmx)-_—.ms:-colx
dx sinx 2cosa J— 4sin®a
152. (@) We have, a 2
53 Il moosT o _ 2cosa igﬂsina)i e L
k. . Now, 1" =(cosa +(sina)i)" = cosnat + isinnat
Since, f(x)is continuous at x = 0 1 ) . .
; ﬂo)',"ﬂ'.,ﬂx) and x—_-(wsa + (sinat)i)™ = cosna F isinnat
= k= lim LoC08% G +L--(msuatisinna)+(msnu¥isinna)
=0 X X
2sin=<x;2) = Scosnct
k= lim ————
= 549 156. (o) Let 1= [| |1 - x| dx
sin(x 2)
= k= .ll_l‘:lo o x sin(x / 2) 'I_l sl [le‘ [— X, :;::]
= k=1x0 3
e k=8 - I—— —— - ]—l)-l-}glﬂ
153. (¢) We have, 2 2 2
(3+ 0+ 30
-‘31'30)4'3“12—2"3)‘ 157. (b}lﬂl-‘[“ +l)
=[3(1 + 0+ ') - 20
=(3% 0 - 20" Iy T
, I:,‘l+m+m"-0mm3-l] Put x =t=T"de=dt
=(-2w)" =16 1 d 1
=160 S e | i

. e :
154. (d) We have.y-m-’(mx-mﬂ -?[log:—log(f+l}]+c

o tan-[ L0 - L P T X -
y cosx 7 t+1 7 +1
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158. () Let I = JJ; e";d.: 163. () Required number of 6-digits number
J- 2 -i -@-m
1= ttedr 164. (c) We have,
=2[t%" - [e' 20dt] T=7
=2[t%" - 2f te'dt] 7P =49
mn 7 =343
=2t - Ate' - |e' 1dt
[ ~a(ee" - [¢'-1di) 7" = 2401
=2[t%" 2" +2'| + ¢ and 50 on.
=(27 -4t +4)' +¢ Thus, the last digit repeat itself in multiple of 4.
.(2,_4.,/;...4},4'- +e Since, 300 is divisible by 4, the units digit of 7** would
be 1.
dx
159, (d) Let I = [——— 165. (b) Let
x +z+2 logx_logy_log:_k
= [———=tnx+ 1)+ a=b b-c¢ c-a
(.I.'*i'l) +1 = lngx-k(a-bl.
160. (a) Let P(xy, 11;) be the required point. The given logy = k(b -¢)
curve is and logz = k(c - a)
y=6x-x Now, logx + logy + logz =
di Ma-b+b-c+c—a)
- ‘_1:!-6-2‘ = log(xyz) =0
dy = wyz=1
= (E\-_] =0-3 166. () We have,
o (14 = (1 -
Since, the tangent at (x,, y,) is parallel to the line .
=% -1=0 (23]
= Slope of the tangent at (x;, y;) = Slope of the line 1-i
dx-2-1=0 =
= (ﬂ] =2 =9 (uxl_*--] =]
dx (5. ) —-i 1+i
= 6-2r=2 = x;=2 1+#+2i -
Yy =6y —xf=6x2-22=§ -~ -2 -
Thus, required point is (2, 8). 1-1+ 2
161. (b) Letx = 0.5737373.... = [ T+1 1
> ioeasmms 4 e
= x = N
= 1000x - 10x =573 -5 - ol L+fe1)
= 990x = 568 - i
167. (b) We have,
= r=— nm_lpi-ms-lqd‘ms-lr-u
= cos'p+eosig=n—cos”'r
= X B ——
495 = ms"(pq-Jl-p‘ Ji-q’)-n-cm"r
162. (‘")“;eh“l'ei e m—-.,}l-—p’ -Jl—q’ = cos(n — cos~'r)
x=5lx|+6=0
| -5+ 6=0 [ox? =[] = pg=y1-p* J1-¢* =~ cos(cos™r)
(Ill”ai(lll"lml‘g . = I[.\','—J]—p2 1}1— =t
x] =3, = ’ —3 ’ — 3
- x=t3,42 = patr=yl-piyl-q

. Number of solution is 4. = (pg+r)=(1-p*)(1-4°)
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= pig* +rt 4 g =1-p* - ' + %’
= pr gt vt pgr=1
168. (c) We have,

e 4 _‘5 n
sin™' =+ cosec”T == —
S 4 2
== sin ' S 4 sin? .z
5 5 2
= sin"f-+m"-§--£
5 5 2
= a3
si li:i_ ,_
= n 5°3 cos 5
=» sin™! 2a sin™! E
5 5
x 3
= —=—
5 5
= =3

169. (a) We have,
81977 4 81" % 2 30
= 81" g1 T u 3407
= g1t gyewts
1 3
=(81)7 +(81)*
=sin’x -%:md cm’r-%

+3

=ssinx-£nndwsx-—
2 2
Since, O<x<m

= sinr-landcosx-ﬂ
2 ]

= xuﬂ
6

170. (d) Equation of director circle of hyperbola,
2 2
:—l—%-lis:! +yi=a*-b?
e P
Hence, director circle of T =lis
x!+y!-lﬁ—4#x=+y2-12
171. (b) Let e be the identity element, then

asg=q
= a+e—ae=a
= dl-a)=0
= e=0 [a#1]

172. (b)) We have, x> + y> —Sr + 4y +4=0
= (P-8c+16)+(y +4y+4)=16
= (x=4)7 +(y +2*=4°
-~ Centre is (4, — 2) and radius is 4.

Hence, given circle touches Y-axis,

Q, 1800-102-4109

173. (a) (a) Set of all fourth roots of unity isa = {1,-1, i — i}
Now,l x(-1)=-1€C
Ixi=ieC

Ix(-i)=-ieC

(-l)xi=-ieC

(-l)x(-i)=ieC

ix(-)=-i*=1€C

So, it is true.

(b) Set of all cube root of unit is
H={1,w, v}

Now, l+w=-weH

So, it is false.

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

(d) We have,
(ﬂb)! -a!bl
= (ab)(ab) = (aa) (bb)
= (b)(a) =(a)(b) = ba=ab
= a is an abelian group.
So, it is false.
174. (d) Let H consist of the integral multiple of 5, i.e.
H={5x:xel}
This H is the non-empty subset of I.

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

We have,a + b =5r +53s =5(r +s)e H.
(r + s) comes out to be the some integer.
caeH beH=(a+b)eH
Hence, H is a subgroup of set of all integers under
addition.
175. (¢) Given, circles can be written as
Cryl ke +4y+2=0

3 k
de + P =2 -=y+==0
and x* +y 2y <
Since, both circles are orthogonal, then

28 +2f\ fa=0 + 0y
B -k-3=2+-
. |

—_—=—D

=2 k-—-l-g-

lim ;
-e""[ = }3:-1)
=1

12x +4
B, =
et Tl gt

dJz -1
176. () lim (1 - ~Ll] (1™ form]
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177. () We have,
A+B+C=n
= A+B=n-C
A B = C
= — T ———
2 2 2 2
=> w:(i-rE]tlan[E-E)
- S 2 %
Iani-l-!mE
= _2_lamt_.
l-lanitamE
2 2
whiud
- 24 b C
l-tan—tan— tan—
2 2 2
= tan tanA-i-tanBlan(‘
2 2 2 2
-l—hn.imng
2

=5 tnn—lan—-l-tan;hn—'«b ta.n-E-tan—a-l

— }.'.tan—la.nEul

178. (c) We have,
b

sin B

Q, 1800-102-4109

B 2
= 2sin B = 2 x sin 30° -
2. Area of circumcircle = nR*
=n(2)’=4n

= 2

179. (a) We have,

sinxy +sin‘x =1

= siny=1-sin’x

2
=b siny = cos™x

2

Now, cos " x + 3cos'x + 3cos®x + cosx

=sin"x + 3sin® x + 3sin’ x +sin’x

=sin’x[sin®x + 3sin®x + 3sinx + 1]
=sin’ x(sinx +1)°

=(sin®x + sinx)*

=(1)*=1

150. (d) We have,
fx)=|x|
Now, f)=f=1
and f=1)=}1=1
; f()=f(=1)butl #-1
So, f(x) is not one-one.
Again, |x| 20,V xe R
So, range of f(x)=[0, e=]
~. Range # Co-domain
So, f(x) is not onto.
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