'SOLVED PAPER - 2012 (COMEDK)

Instructions

+ There are 180 questions in all. The number of questions in each section is as given below.

Sections

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

marking for incorrect answer.
* Time allotted to complete this paper is 3 hrs.

PHYSICS

1. The number of neutrons in 5, U™ nucleus is
a. 327 b. 235
c. 143 d. 92

2. Reverse saturation current of a diode
a. is independent of temperature

b. increases with increase in temperature

¢. decreases with increase in temperature

d. may increase or decrease with increase in
temperature depending on the semiconductor

3. A radioactive sample has a half-life of 10 min. If

64 nuclei are contained in the sample the

number of nuclei that would decay after,
50 min is

a2 b.5
c. 59 d. 62

4. The carrier of electromagnetic interaction is
a. gluon b. photon
€. meson d. graviton

. The output of NOT gate when its input is 0

a.is 1 b.is0
c.canbe Oorl d.isOand 1

No. of Questions
1-60

61-120

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

6.

7.

LCD stands for

a. Light Canrying Diode
b. Liquid Crystal Display
¢. Long Crystal Display
d. Light Crystal Display

Which of the following statement is false?

a. Sound and light waves exhibit interference.

b. Sound and light waves exhibit diffraction.

c. Light wave exhibits polarisation, while sound wave
does not.

d. Sound wave exhibits polarisation, while light wave
does not.

The correct relation between S, 0, L and C for an
optically active solution is

a.S=0LC b.0 =SLC

c. L=0SC d.C =0LS

An inductor and a resistor are connected to an
AC supply of 50 V and 50 Hz. If the voltage
across the resistor is 40 V, then the voltage
across the inductor will be

a lOV b.20V

c. 30V d. 60V
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10. A 10pF capacitor is charged to 10 V and 1, ms~2 towards North-East

disconnected from the battery. If another = 75 il ‘

uncharged 10uF capacitor is connected across it 1 . |

in parallel, then the voltage across the - adh Noisth-nst

binati ill I
'::":\: - mnbw;w)e c. 20V & Taco 17. A mass of 0.1 kg is hung at the 20 cm mark from
. ) : a lm rod weighing 0.25 kg pivoted at its centre.

11. When two light nuclei fuse to form a relatively The rod will not topple if

heavier nucleus, then the specific binding a. No other mass is attached to the rod

energy of the product nucleus is b. 0.15 kg is hung at S50 cm mark

a. lower than that of the reacting nuclei

b. equal to that of the reacting nuclei e 015 kg s hung at 70 com mark

¢. greater than that of the reacting nuclei d. 0.10 kg is hung at 70 cm mark
d. equal to exactly half of either of the reacting nuclei 18. Which of the following cannot be explained on
12. Two point charges Q; =2uCand Q, =1uC are the basis of Bernoulli’s principle?
placed as shown. The coordinates of the point P a. Lift on an aireraft’s wing
are (2 em, 1 em). The electric intensity vector at b. Ink filler
P subtends an angle 0 with the positive X-axis. . Swing of a cricket ball
The value of @ is given by d ‘Atoaidiee
+Y 19. The layer in the Earth’s atmosphere which
reflects radio waves from the Earth, thus
O P helping radio communication is
a. stratosphere b. mesosphere
c. troposphere d. ionosphere
20. The reaction of the floor on an object placed on
% X the floor of an elevator is maximum when
a. tanf =1 b. tan = 2 elevator
c. tanB =3 d. tanf = 4 a. is stationary

b. accelerates upwards
¢. cable snaps and it falls freely towards the Earth

d. accelerates downwards

13. The direction of the force on a current carrying
conductor held perpendicular to an uniform
magnetic field is given by

a. Fleming's right hand rule 21. A particle is projected at an angle of 30° with
b. Ampere’s swimming rule the horizontal with a momentum p. At the
¢. Maxwell's right hand cork screw rule highest point its momentum is
d. Fleming's left hand rule NEY 2
a.—p b.—=p
14. A convex lens of focal length F is placed in 4 3B
contact with a concave lens of focal length F. The & al >
equivalent focal length of the combination is 2
a. infinity  b. F/2 e. 2F d. zero 22. A block of mass 0.1 kg is held against a wall by
15. If x =at + bt*, where x is measured in metre applying a horizontal force of 5 N on it. Ifp,
and t in second, then the dimension of (b / a) is between the wall and the block is 0.5, the
a T2 b[LTY  elT] d. [T7] magnitude of the frictional force acting on the
’ i . block is
16. A l)a.l‘_t‘i{.'lt'. is moving east\?'an] with a vel-ocily_l a. 098 N b. 049N
1 msh ul:; l(':‘;:he velocity cl;amges to5 l']l:s c. 49N d. 25N
rthwards. The average : tion in thi
r;:ne ;: ’ T AR e 23. A ring rolls down an inclined plane. The ratio of
1 . the rotational kinetic energy to translational
a. 5 ms™ ~, towards North-West kinetic energy is
1 a. 1:3 b.1:1
b.Ems".tmrdsNort!;.West e.3:1 d.2:1

NURTURING SUCCESS OF EVERY CHILD WWW.DEEKSHALEARNING.COM



o

24, 1f 120 ] of work is done in 2 min by a water
pump, then the power of the pump is

a. 144kW b 240 W c. G0W d 1W

25. Assuming, £ omoon) = [%] £ garty and
D poon) =[%]Dm . where g and D are the
acceleration due to gravity and diameter

respectively, the escape velocity from the Moon
is

—lé!%kms" b.11.2 x V24 kms™!
ILS d. 112 x 24 kms™"

i kms™'
“ T
26. The work done in taking an ideal gas through

one cycle of operation as shown in the indicator

diagram below
4
p(Nm™?)
6V (m™)
a.107%) b.107%)
e. 1073 d. 10]

27. The ratio of speed of sound in hydrogen to that
in oxygen at the same temperature is
a. l:4 b.4:1 e.1l:1 d 16:1

28. A black body at a temperature T radiates energy
at the rate of EWm™ . If the temperature is
decreased by T / 2, then the energy radiated
will be
a. E/4 b. E/16 c. E/S d.E/32

29. A particle executes simple harmonic motion
with amplitude A. The distance moved by the
particle in one oscillation is
a. zero b. A e 2A d. 4A

30. A capacitor of 10puF is connected to a 10V cell.
The maximum charge on the capacitor will be
a.1uC b. 10 uC
e. 100 pC d. 1000 pC

31. A wire of uniform cross-section has a resistance
R. It is cut into ten equal parts. The parts are
connected in parallel between two points A and
B. The effective resistance between A and B
will be
a. 001 R

b. 0.1 R c. R d. 10R
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32. Wires made of iron and silicon are cooled from

50°C to 30°C, then

a. resistance of both wires decreases

b. resistance of both wires increases

c. resistance of iron increases and that of silicon
decreases

d. resistance of iron decreases and that of silicon
increases

33. In a meter bridge a copper coil is connected in
the right gap and a resistance of 10Q in the left
gap. The balance point is obtained at 0.2 m. The
resistance of the coil is
a. 40 Q b.5Q

34. Two identical concentric coils X and Y carrying
currents in the ratio 1 : 2 are arranged in
mutually perpendicular planes. If the magnetic
field due to coil X is B, then the net field at their
common centre is
a.B b. 2B c. 3B d. 5B

35. Which of the following is based on mechanical
effect of electric current?
a. AC dynamo
€. AC or DC motor

c.20Q d 250

b. DC dynamo
d. Electric geyser
36. According to Faraday’s law of electromagnetic
induction an emf is induced in a coil, if
a. electric flux links with the coil
b. magnetic flux links with the coil
c. magnetic flux linked with the coil changes
d. electric flux linked with the coil changes
37. The current in a coil changes from 1 mA to
5 mA in 4 milli second. If the coeflicient of
sell-induction of the coil is 10 mH, then the
magnitude of the self-induced emf is
a. l0mV  b.5mV c. 25 mV d. 1l mV
38. The graph of kinetic energy of photoelectron
versus frequency of incident radiation is shown for
two metals M and N, We may definitely conclude

N,

Ex

V
a. work function of M > work function of N
b. work function of M < work function of N
c. work function of M = work function of N
d. at the threshold frequency of M the kinetic energy
of the photoelectron emitted by M is more than that
emitted by N

3
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39.

40.

41.

42,

45.

46.

47.

Choose the wrong statement.

a. Alpha particles can be scattered by Gold nucleus.
b. X-ray can be diffracted by crystals.

¢. UV-radiation can cause photoelectric effect.

d. Electrons cannot be diffracted by crystals.

In the case of the Bohr atom model if Eg and U
are the kinetic and potential energies of an
electron in an orbit, then

a.Ex+U=0 b.Eg-U=0

c.2E, +U=0 d.E;+2U=0

The ratio of the magnetic fields at the centre of
a circular coil carrying current to that at a point
whose distance is half of the radius of the coil is
a2f:8 b.5+5 :8
.55 : 4 d. 25 : 4

The difference between the wavelengths of the
stokes line and anti-stokes lines in the Raman
spectrum of H-Br molecule is 100A. If the
wavelength of the anti-stokes line is 5000 A,
then the wavelength of the incident radiation is
a.5050A b.49508 €. 51004  d. 49007

. Optical pumping means transferring electrons

a. from ground state to metastable state

b. from metastable state to a higher excited state

¢. from a state higher than the metastable state to the
metastable state

d. from a state lower than the metastable state to a
state higher than the metastable state

. An open pipe immersed in water to half its

length. The ratio of the fundamental frequency

of the pipe before and after immersion in water
is

al:2 b.1:1 el:3 dl:4
Assuming, R=83Jmol™' K~ and y = L4 the
values of €, and Cy; of a gas are

a. 2905 Jmol™' K™, 20.75 Jmol™' K™

b.20.75 Jmol™' K™',29.05 Jmol™' K™

€. 16.60 Jmol™" K™', 8300 J mol™" K™

d. 8300 J mol™" K™*,16.60 J mol™' K™

A star A is 100 times brighter than star B. Then,
my =m, the difference in their apparent
magnitudes is

a. 100 b. 0.01 c.5 d. 02

A monochromatic ray of light enters into a glass
slab (n = 15) along the normal to the surface. The

angle of deviation of the refracted ray is
a. 9’ b. 45° c. 30° d. 0°

48.

49.

51

& 1800-102-4109

A ray of light passing from glass to water is

incident on the glass-water interface at 65°. If

the critical angle for the pair of media is 63°,

a. The ray will emerge into water with a deviation of 2°
from the normal

b. The ray will be refracted into water with a deviation
of 2°

¢. The ray will be totally internally reflected back into
glass with a deviation of 50°

d. The ray will be totally internally reflected back into
glass with a deviation of 2°

An equilateral prism is kept in the minimum
deviation position. If the angle of incidence of a
monochromatic ray at a refracting face is 49° 30/,
then the angle of minimum deviation of the ray
will be
a. 39°

e. 40°30°

b. 49°30°
d. 51°

. A glass hemisphere of radius 0.1 ¢em and

refractive index 1.5 is placed over a spot on a
table and the spot is viewed from above. The
spot appears to be

0.1em

a. 0.1 m above the top surface of the hemisphere
b. 0.1 m below the top surface of the hemisphere
¢. 0.033 m above the top surface of the hemisphere
d. exactly on the top surface of the hemisphere

Photoelectric effect and Raman effect can be
explained on the basis of

a. Newton's corpuscular theory of light

b. Huygens wave theory of light

c. Maxwell's electromagnetic theory of light

d. Planck’s quantum theory of light

52. In an interference pattern the ratio of the

53.

intensity of light at the bright fringe to that at
the dark fringe is 9 : 1. Then, the ratio of the
amplitudes of the two interfering waves
a.3:1 b.2:1 c.l:4 d.5:4

Diffraction effects are more easily detected in
the case of sound waves than light waves
because

a. sound waves are longitudinal

b. sound waves have smaller wavelength

¢. sound waves have larger wavelength

d. sound waves are transverse

4
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54. 10 is the polarising angle for a medium in
which the speed of light is v, then according to
Bre\.\rsk.*r“sl law i - d Skl
a.0=sin"'(c/v) k
b.0=tan"(c/v)
e.0=cos Ye/v)
d.0=sin""(v/c)

§5. Two polaroid A and B are kept with their
transmission axes at an angle 0 with respect to
one another. If the transmitted intensity of
light I, =075 I, where I, is the intensity of
light incident on the system, then 0 is

medium of relative permittivity k, so that the
force remains the same, is

d

= 3

§7. A positively charged particle is released from
rest in a region of uniform electric field. The
particle will move
a. with constant speed
b. with constant velocity
e. with constant acceleration
d. with variable acceleration

58. Two charges g and = 2q are separated by a
distance d. If the electric intensity at the site of ¢

/ is E, then the electric field at the site of = 2q is

a. E b.E/2

c.—2E d.-E/2

§9. Choose the correct statement.

a. A p-type semiconductor is positively charged.

b. The Boolean expression 1-0= 0.

e. The majority carrier in n-type semiconductor is hole.
d. A transistor cannot be used as a switch.

“Plum pudding” model of an atom was proposed
by

a. C.V. Raman
e. E. Rutherford

A B

60

a. 30° b. 45" c. 60° d. 90°

56. The electric force between two point charges
separated by a certain distance in air is F. The
distance at which they should be placed in a

b. N. Bohr
d. ].J. Thomson

(CHEMISTRY |

Which of the following is not a protein?

61

65. Zn(s)+ Cl, (1 atm) — Zn® 4+ 2C17; =20V

a. Wool b. Cellulose To increase the emf of the above cell
¢- Hair d. Nail a.[Zn** | should be increased

62. Which of the following is not true for the b. [Zn** ] should be decreased
adsorption of a gas on a solid? ¢. [CI"] should be increased

a. Increase in temperature favors adsorption

5 Knfhaloy cheian i nogathié d. partial pressure of Cl, should be decreased

¢. Adsorption is more specific
d. Entropy change is negative

. Two ions A* and B~ have radii 104 and 200 pm

respectively, in a cubic close packed crystal of
compound AB. The coordination number of A*

63. Peptisation is a process in which is
a. precipitate becomes true solution o 4 b8
b. true solution becomes a suspension c. 6 d3

c. a colloid gets coagulated
d. a suspension gets converted into a colloid

64. The mole fraction of benzene in a solution

containing 39% by mass in an organic solvent
of molecular mass 122 is
a. 0.5
c. 0.4

b. 0.6
d. .35

67.

The mass of a non-volatile solute of molar mass
60 g mol™ that should be dissolved in 126 g of
water to reduce its vapour pressure to 99%

will be
a.28¢g
c.84¢g

b.56g
ddi2g

b
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68. The pH of boiling water is 6.4. This implies that

69.

boiling water is
a. slightly basic

¢. neutral

b. slightly acidic
d. amphoteric

The spin only magnetic moment of Ni** (in BM)
in aqueous solution will be

a. 1.73 b. 2.54 e 342 d. 2.25

. An organic compound which produces a bluish

green flame when heated on a copper wire is
a. benzaldehyde b. aniline

¢. chlorobenzene d. benzoic acid
71. Phenol can be distinguished from ethyl alcohol

using

a. Na b. AICl4

¢. NaOH d. FeCl,
72. The time required for 100% completion of zero

order reaction is

a a 2a k

a. I b. E c. T d. :
73. The EAN of central metal atom in

[C()(Nlls)ﬁ ](:la is

[Atomic number of Co =27]

a. 34 b. 35 c. 36 d. 32
74. The alcohol obtained during the hydrolysis of

ground nut oil is

a. glycol b. butan-1-ol

¢. pentan-2-ol d. propane 1, 2, 3-triol
75. Which one of the following ores is concentrated

76.

by froth floatation process?

a. Magnesite b. Magnetite
. Galena d. Malachite
Which of the following electron transitions in

the H-atom will release the largest amount of
energy?

an=3ton=2
e.n=5ton=2

b.n=2ton=1
dn=6Gton=2

. An electron having spin quantum number of

78.

s =—T and magnetic quantum number, m =+ 3

can be present in

a. both s-orbital and p-orbital
b. only p-orbital

¢. only f-orbital

d. both d-orbital and f-orbital

The atomic number of the element with highest
ionisation energy among the following is

a. Z=16 b.Z=14

c.Z=13 dZ=15

79.

80.

81.

& 1800-102-4109

Number of atoms in 560 cm? of oxygen at STP
is

1 1
—x6022x1
mm 0¥

b.—x 6.022x 102
10

1

e - x 6,022 x 10% d. - x 6,022 x 103
16 32

The volume of CO, (in cm®) liberated at STP,
when 1.06 g of anhydrous sodium carbonate is
treated with excess of dilute HCI is [atomic

mass of Na=23]

a. 112 b. 224 e. 56 d. 2240
The oxidation number of oxygen is = 1in
a.NO, b. PhO,

c. Na,O, d. MnO,

The heat of formation of H,0 () is = 286 k.
The heat of formation of H ;0 (g) is likely to be
a. - 286k b. + 286 k]

c.—341k] d. - 2425k]

The temperature of one mole of an ideal gas

increases from 298 K to 308 K, when it absorbs
200 ] of heat at constant volume. The change in
the internal energy of the gas is

a.200) b. 140 ]
c.—200] c.—140)
84. 100 mL (Df% HCl was added to 1 g of pure

86.

87.

88.

CaCO 4. What would remain after the reaction?
a. 0.5 golCaCO4

b. Neither CaCO4 nor HCI

e. 50 mL of HCI

d. 25 mL of HCI

The RMS velocity of CH;, He and SO, are in
the ratio of

a. 16:4:64 b.2:1:4
c.2:4:1 dl:4:2
A negative catalyst will

a. lower the activation energy of the reaction

b. does not alter the activation energy of the reaction
¢. provide a new and easy path to the reaction

d. increases the activation energy of the reaction

The number of o and n-bonds in pent-2-yne is
a. 12and 2 b. 11 and 2
e. 13and 2 d.12and 3

In Lassaigne's test for nitrogen in an organic
compound, the blue colouration is due to the
formation of

a. fervo-ferricevanide b. ferric-ferrocyanide

. potassium ferrocyanide d. potassium ferrocyvanide

6
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89.

90.

92,

93.

94,

95.

96.

97.

The organic compound obtained during the
addition of HBr to propene in the presence of
peroxide catalyst is
a. 2-bromopropane
¢. l-bromopropane

b. 2-bromopropene
d. 1-bromopropene

On passing H ,S into a solution containing both
Zn** and Cu® in acidic medium, only Cu$ gets
precipitated. This is because

a. K, of CuS < Ky, of Zn$

b. K,y of CuS = K, of Zn$

c. K, of CuS > K, of Zn$S

d. CuS is more stable than Zn$

. The volume of H, obtained at STP, when Mg

obtained by passing a current of 0.5 A through
molten MgCl, for 32.2 min is treated with
excess of dilute HC is approximately
[Equivalent mass of Mg =12]

a.36 cm® b. 28cm?

¢.5.6 cm® d. 112 cm?

Markownikoff 's rule is applicable to
a.C,H, + HBr b.C,H, + HC
C-C:Hai’dz d.c2.1"4 + HBr

The reaction of ethene is the presence of H*
can be example for

a. — l-effect b. + E-effect

¢. — E-effect d. + l-eflect
CH,—CN DLHA | o LA, p PO
C —A=X0U_, b The product D in the above
sequence of reactions is

a. acetaldehvde b. ethyne

¢. ethene d. acetyl chloride

An organic compound is optically active if, it

a. is planar

b. is super iulpﬂsable on its mirror image
c. contains chiral centres
d. is non-super imposable on its mirror image

Identify the electrophile in the following.
a. R—NH, b. NH,
c. AlCl, d.CN,

The ionisation constant of phenol is more than

that of ethanol because

a. phenoxide ion is a stronger base than ethoxide ion

b. phenoxide ion is stabilised by resonance

e. ethoxide ion is stabilised by resonance

d. phenoxide ion is aromatic while ethoxide ion is
aliphatic

98.
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The product C in the following sequence of
chemical reaction is

CalOM);  Heat

A »B
b. formaldoxime

d. acetoxime

NH,OH
i C

CH,;—COOH

a. acetaldoxime
¢. ethane nitrile

99. Which of the following statements is not true?

a. Acetic acid is stronger than chloro acetic acid.

b. Formic acid is the strongest of all aliphatic
monocarboxylic acids.

¢. Benzoic acid is stronger acid than acetic acid.

d. Propanoic acid is weaker than acetic acid.

100. Maximum number of molecules of methyl

101.

iodide that can react with one molecule of
methyl amine is
a. 4 b. 3 e 2 d. |

The amine which will not liberate nitrogen with
nitrous acid is
a. ethyl amine
¢. dimethyl amine

b. methyl amine
d. 2-amino propane

102. Which of the following is aromatic?

b. Proline
d. Tyrosine

a. Lysine
¢. Serine

103. The mass of hydrogen in gram required to

104.

10S.

106.

completely saturate 1 mole of triolein is

a. b b.3
e 2 d9
Clls—Cllg——Oll%

CH;—CH,—Cl —£5CH, =CH,. Aand B

in this sequence of reactions are
a. KOH (aq) and PCI, b. PCL and KOH (aq)

e. Cl, and KOH (ale) d. PCL, and KOH (ale)

The enthalpy of neutralisation of HCl and
NaOH is x k]. The heat evolved, when 500 mL
of 2N HCl is mixed with 250 mL of 4 N NaOH

will be

X X X

b.._ et d‘_....

o 2 “3 3
A+B¥=20C+D

The initial concentrations of A and B are equal.
At equilibrium, the concentration of C is twice
that of A. The equilibrium constant of the
reaction is

ol b4 . dd
1 9 9

7
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107. The dissociation of lime stone in the slag zone of volume, the reaction rate relating to the original
the blast furnace is rate will be
a. exothermic accompanied by inerease in entropy & 1 Bk & 1 d.2
b. endothermic accompanied by decrease in entropy i 2

¢. endothermic accompanied by increase in entropy 115. The reduction potential of an electrode can be
d. exothermic with no change in entropy increased by

108. Which of the following is not true for a. increasing the area of the electrode
concentrated H,S0 7 b. decreasing the temperature
a. Sulphonating agent b, Oxidising agent ¢. increasing the temperature
¢. Dehydrating agent d. Deliquescent in nature d. decreasing the concentration of metal ions
109.Which of the following noble gases has the 116. An electric current is passed through silver and
highest van der Waals” force of attraction? water voltameters connected in series. The
a. Ar b. Ne e. Xe d. He cathode of the silver voltameter weighed
110. Which one of the following metal ions is 0.054 g more at the end of electrolysis. The
coloured? volume of O, evolved at the anode of water
Fii 5 oy ol voltameter is
&% o =y 2 a.5.6 cm® b.112cm?
111. Coordination number of nickel in o. 8%4 om? d. 28 em®
. ds
INHC,0,)s]™ is 117. The pH of a mixture of 10 mL of 0.1 M H,S0,.
.3 b. 12 e 6 d.4 5mL of 0.2 N HCl and 5 mL of 0.1 M Ca(OH),
112. [UPAC name of [CrCl,(NH;),INO, is is
a. tetraamminedichlorochromium (1) nitrate a. l b. 05 c.0 d. 15
b. dichlorotetraamminechromium (111) nitrate 118. The conjugate acid of NH3 is

¢. tetraamminedichlorochromium (IV) nitrate

d. tetraamminedichlorochromium (111) nitrate a. NH, 5. NH, e.NHOH d.NH"

113. Decomposition of NH,, on the surface of 119. Phenyl isocyanide is formed when chloroform is
platinum has a rate m;stant of treated with alcoholic potassium hydroxide and
2.5%10"* moldm™3s~" at 350 K. The order of & henmbdchyde 5. enline
I — e. phenol d. nitrobenzene
a.0 b. 1 c. 12 d.2 120.Which of the following does not undergo aldol

densation reaction?

114.The rate equation of a gaseous reaction is given s . .
by r = k{AI[B). If the volume of the reaction e e
vessel is suddenly reduced to 1/2 of the initial ¢. Cly—C sdcs SRS

121. If the area of the circle = 'S
7x® +7y” = Tx + 14y + k = 0is 121 sq units, then “%s 9 _ "‘ﬁ*E :
the \':]}ue ofkis - 123. The number of common tangents to the circles
a. = b. — e.-16 dt4 Cryt-2-dy+1=0and

¥ +y? =120 - 16y + 91 = 0is

122. A man running a race-course notes that the sum o b.2 o3 d. 4
of the distances from the two flag posts from ) : . )
him is always 10 m and the distance between 124. quuall:m of the chord of the circle
the flag posts is 8 m. The equations of the path x4y + 4x =6y = 9= Obisected at (0, 1) is
traced by the man is given by a.y-l=x b.y+l=x
a.ﬁ+£-l 5,i+£..1 cy+l=2x d.y—1=3x

9 25 9 16
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125. The angle between two asymptotes of the -
¢ B o e 135. Ifsin~! -—2L2 -cos™! -1-—3—2-
h_vperbola——y—=lis 1+p l+q
25 16 2
PR S I b. 2tan=' 3 =tan~! , then the value of x is equal to
5 5 1+x2
e 2tan”12 d. - 2tan~' = o i o 2=9
4 5 1+pg 1-pg
126.The parametric equation of a parabola is pP=q p-q
2 . . c. d.
x =1 +1, y=2t+ L The cartesian equation of pg -1 1+ pg
its directrix is

136.The unit vector in the direction of the vector

e yi=0 kye-] a+2b-cis equal to
&x=0 da=1=0 a+2b-c bn+2b—c
127. If|laxb|=5and|a-b|=3 then|a|*|b]* is S I U TR
equal to a+db-c a+2b-c
a. 16 b. 31 .25 d. 34 - 6
128.The direction cosines of the vector 2i + j =2kis 437, Identify the false statement.
equal to a. A non-empty subset H of group GG is a subgroup of G
i 21 2 5.2 12 ifand only if foreverva.be H s a*b™ e H
3’3 3 3'3'3 b. The intersection of two subgroups of a group G is
Y 231 agein a subgroup.
T S 333 c. A group of order three is not abelian
: 2_ 22 o O i
129.1f 1, w, w* are the cube roots of unity, then & ¥y govp F, () =gV 6. b e G hen Cla
2 6 2 3. abelian
(343w~ +5m)" =(2+ 6w~ +2w)” is equal to
a.32 b. 64 0 d.-1 138.1fy=tan"Y| —1 |+ tan-)| —1
2 = l+x+x° P +3c+3
130.1f =—, then x is equal to
h{g"l"’ =] B +tan~" 1 +...+upto n terms then,
x?45x 47
a.log 4 d.log2 ed d.2 d
8 —yat:=0andn=lisequa]t{)
131, [(sin® x +x™ )dx = . 1
-5 a.— b. - -
a.l b.—-1 c. 0 !f-ﬂ : 12
3 0 d.—
x* y2 3
132. Area of the ellipse — + = =1 is given by (@ +B)
% 16 139.1f cota cotf =2, then L2ETP) i o qual to
a. 25 1 sq units b. 20 7t s units cos(a =)
€. 4 7 sq units d. 5 1t units 3 b 2
a. P
133. The order of the differential equation 3
2 1
3 . - d. tanct tan
dy 513 4’y “3 B
1+ — m—
dx dx 140.1f ® is a cube root of unity, then the value of
a.2 b.1 e3 d..-g lto o o
determinant | 0® +© -0 ©° [is equal to
134.The solution of d—y-l=e"' is 2 2 .
dx l+w ®
a.c" "+x=¢ boe " Vix=e L i
ce " Vayie de V=x+c 0 d. o
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141. If the tangent to the curve 2y° =ax? +x3 at the % % -2% %
point (a, a) cuts off intercepts o and f on the 151. "”1: 3%:39.3% ...e0 thenp? =
coordinate axes, where a® + % =61, then the a3t b3
value of a is equal to 3
a. 25 b. 36 c.9 d. 3!
B N 152. If ., B, y are the roots of the equation
142, Length of the subtangent at (4, a) on the curve x* =327 #2r =1=0, then the value of
2 .
2a +x a.l b.2
15 b 15a c. -l d-2
a.— —
5 . 5 153. The middle term in the expansion of (1 + )™ is
... 18a* 1-35..(n-1) ,
5 5 ==
143.The function f(x) =5 + 36x + 32 =2v3is b. 1.35..(2-1) Eb' -1 gn=lm
increasing in the interval "‘.
a.(-23) b.(2.3) c. % <
e (83 &y 2 L35 o
144. Divide 20 into two parts such that the product ! ¥

of one part and the cube of the other is

maximum. The two parts are

154.1f p — (~¢q v r) is false, then the truth values of

a. (12, 8) b. (15,5) p.qand r are
c. (10, 10) d. (2,18) aTTF &T.F.T
ce. F,T, T d F.F, T
145.The number of positive divisors of 4896 is "
a.32 b. 34 155.1[-2—+i+—l-=-2— where a, be N, then
c. 36 d. 38 9! 317! 5I5! bY ' ;
o ; the ordered pair (a, b)is
291
146.The last digit of 583! + 7= is a. (10,9) b. (10,7)
a.l b.2 c. (9, 10) d. (5, 10)
.0 d. 3
f 156. tan 10°tan 20° tan 30° tan 40°
147. Ix'(l+|031)fk= tan 507 tan 60° tan 70° tan 80° =
a.x +C b.x " +x a. 0 b.-1 c.vl- d. |1
c.xlogy +x d. logx + x 9
x —ﬂ 1 i ‘
1‘3'",[ xe e & ) o e f ) e ol 0 157. f tanO = ".lhennms 20 + i sin 20 is equal to
(1+x)* P et
1 x -
3 b. n m
TRE T+9 e~ d—
1 x
e d'u.,,x)! 158.Ifbl:c=c+a=a.:!b.t]wncosAisequa]lu
/2 . ;
149 tj B a2 b.- ez d.
* . & 14 v 5 5 7
o Sin’ t+cos t
b E % % 159.1f a = cos 200 + isin 20, b = cos 2B +isin 28,
e '3 “3 2 a_ [b
iy - ) then ,|— + . |—=
150.1f4"%° 4+ 9 =10 , then x is equal to b Va
a. 10 b. 4 a. 2 isin(a —B) b. 2isin{la + B)
e.—10 3 c. 2cos(a + ) d. 2 cos(a = f3)
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160.1fy = Iug[tan[ L 1]] thes fﬂ = 169.1f a vertex of traingle is (3, 3) and the mid-points
ol & of two sides through this vertex are (2 i) and
a. secx b. sinx 2

€. COSEC Y d. sec% (4, %] , then the centroid of the triangle is given

; : ’1- : d by
161. lfymn’[“"" “ig]'“‘e“g“ a.(L3) b.(G0 @31 d. (0,3)

170. The image of the point (2, 4) on the line

a. x b.—x

x+y=10=0is
el d.-1 a. (4, 8) b. (6,5)
162.IFJE+J£=JE then y.£= e (6.8 * 0,19
y VYx dy 171. If the sum of the slopes of the lines given by
a X b Y x* = dpxy +8y2 = 0is three times their product,
g then p has the value
L d.0 n.-l- b. 4 .3 a_%
_ 2
163.lfx=l ‘,y= L .llwn-d—gv= 1
1+t 1+t d‘: 2 l- l+5I2 ‘!
2 1 172. lim - =
a. 3 b. r =0 1+3x
(1+1) (1+1¢) \ 5
e 2t d.0 a. ¢’ b. e c.— d..s
TS ¢
et =1
164.1n the group G ={1,5, 7, 11} under ®,, the for x#0
value of 7@, 117 s equal to % 173. If f(x)= k": is continuous at
a.5 b.7 - for x=0
e ll d. 1 x=0 thenk=
165. Which of the following is a subgroup of the a. 5 b.3 c.2 d. 0
gro{t;'pf ; {1,2,3,4,5, 61 u{nld?-ﬁ [ 174. The non-adjacent vertex in the graph is
a. {2, 6, L {1,
c. {5.4,2} d. {231} ‘ﬁ vz
3 =3 4
166.1fA=|2 -3 4| B=(adjA)andC =5A, then
0 =11
V, V.
ICI is equal to 2 ?
|adj B| aVyV, bVV, eV, d.V,V,
a2 bl c.5 d.-5 1 I
" - 175. sin| 2cos” t.v.»t(2tai.n._l —) is equal to
| 0 [ | 7 x 2
167. 1fA=|1 2 3| B=[16| X=|y|and AX =B, a.ﬁ bﬂ cﬂ d.ﬁ
1 3 4 22 z S T8 T2 2
Llwln zis e(lu:l_tt; L e 176. The multiplicative inverse of 3 :;:_ is
[ 1 log,a , (-_3 ﬂ] [-_s-sn)
168.1f A= g b i ],thenlAllsu|ualtu o\ 3535 b. T
0 blog,h  e-1 d.lo (L ‘_3') (‘_“ ﬂ]
L e ¢ Suf ; (25 5 =3
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177. The general solution of . . . 2 oo™ |(l]
tanx =sinx =1 = tanx - sinx 6 "3 ) 16
m-nn+§mdurx-nn+(—lr[%] 179. If|a|=2|b|="7anda x b =3i + 2] + 6k, then

e i the angle betweena and b is
b-r-———n.ndar:-nni-{—!)‘[——] n n n n
4 4 2 a. — b. — c. - d. -
& 3 6 2 4
s 180.The domain of the function
d:-nn+%mdorx-m+(—l}'(—%) f(r)zlog(l-x)+Jx2-l
a.(—e, —1)

178. The angle between the circles b.(—e, —1]
x4y’ +4x+2y+1=0and c. (-0, 2
4y’ -2 +6y-6=0is d. (-, 0)

ANSWERS

Physics
1. (¢) 2. (b) 3. (d) 4. (b) 5. (a) 6. (b) 7. (d) 8. (b) 9. (¢) 10. (a)
1L (¢) 12. (b) 13. (d) 14. (a) 15. (d) 16. (a) 17. (¢) 18. (b) 19. (d) 20. ()
2L (%) 22. (a) 23. (b) (d) 25. () 26. (d) 27. () 28. (b) 29. (d) 30. (c)
3L (a) 32 (d) 33. (a) (d) 35. (c) 36. (c) 37. (a) 38. () 39, (d) 40. (c)
4L () 42. (a) 43. (d) (b 45. (a) 146. (¢) 47. (d) 48. (o) 49. (a) 50. (*)
5L (d) 52. (b) 53. (c) (b) 55. (a) 56. (d) 57. (c) 58. (b) 59. (b) 60. (d)

g g g

Chemistry
6L () 62 (a) 63.(d 64.(b) 65 () 66 (0 67.(d) 68 (0 69. (b) 70. (c)
M 2@ Bl A B 6.0) TLE) T8 7.6 800
sL. () 82. () 83 (w) S8.(b) 85 (0 86. (d) 87 @) 88. (b) 89. () 90. (4)
OL(d) 92() WD) S() 9.(d) 9%() 9T(0) 98(d)  9.() 100 ()
0L (¢) 102 (d) 103 () 104 (d) 105. () 106. () 107.(c) 108 (&)  109.(c)  110. ()
HL () N2 1@ 4@ 150 16 () 176 U8 0 190 120. ()

Mathematics
2L 0) 192 () 123 () 124 () 125.(b)  126. () 127.(d) 128 ()  120. ()  130. (a)
1BL () 132 () 133 () 134.()  135.(d) 136 (x) 137.() 138.(b)  139. ()  140. (%)
ML (© M2 () 143 () 44 () 145.() 146 () M7 () M8 (© 149 ()  150. (a)
15L (b) 152 () 153 (d) 154 ()  155.() 156.(d) 157. () 158 (b) 150. ()  160. (x)
16L () 162 () 163 (d)  164.())  165.(b)  166.(*)  167.(d)  168. ()  169. ()  170. (¢)
L) 172 173.0) 174.(d) 175.() 176.() 177.(@) 178.(d) 179.(b)  150. (b)

Note (*) None of the option is correct.
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HINTS & SOLUTIONS

PhySiCS For an L-R circuit,
1. (c) The atomic mass or mass number of an atom , X* is V= 'J‘: +Vi
o - vefEd
A=Z+N e
where, A = mass number, Z = atomic number = -
and N = number of neutrons. = /2500 - 1600 = 4/900 = 30 V
For, U™, A=235 and Z = 92 10. (o) Common potential difference for a parallel
N=A-Z=235-0=143 combination of capacitors, is
'
2. (1) With the rise of temperature, the density of minority Vo= VG, + VG,
charge carriers increases due to breaking of some G +Cy
covalent bonding in a semiconductor in reverse biased Given, Vo=0,V, =10V,
condition. So, the reverse saturation current increases, C,=C,=10pF=10x 107°F
3. (d) Given, ty;3 = 10 min , Ny = 64,1 =50 min . 10x10x107°
The number of half-lives in 50 min, " c= (10+10)x10™
50
= —=—=0 100 2
"t 2 10 Y
In 5 half-lives, number of nuclei left undecayed, 11 (c) In fusion of two lighter nuclei to form a relatively
N=N l"-ﬁ-lx ls.ﬁ.g heavier nucleus, energy is released. So, the binding
o 3 energy of the stable product nucleus must be greater
than that of the reacting nuclei.

= Number of nuclei decayed = N, = N = 64 - 2= 62

4. (b) Photons of different energies carries the
electromagnetic spectrum of all rays. They have no

12. (b) Given,Q, = 2uC = 2x107°C
Q:=1uC=1x10"C

mass and travels at the speed of light. The electric field intensity at a point P due to a point
5. (a) The NOT gate is also called invertor as it reverses charge is given by i
the input in its output i.e., - 2_
= ane, o
Input (A) Output (Y = A) Q
0 r
0 1 »Ratio of electric fields due toQ, and Q, at point P is
E, Q _r
6. (b) LCD stands for Liquid Crystal Display. It is a -El---r—;-xa’—
special thin flat panel display or other electronically x 0 _: e
modulated optical device that uses the light modulating L 2x107 (1x107) 1
properties of liquid crystals combined with polarisers. (2x1072)*  1x10™® 2
Liquid crystal do not emit light directly, instead using a T T L o
backlight o reflector to produce images in colour or revelinnt okl K have saglo® with Xoxings
monochromatic. & E i
7. () Polarisation 1 the propesty of wive o oscillates in e

more than one orientation. The sound waves always
oscillates in the direction of wave propagation, so +Y
polarisation is not possible in them. While light can be E
polarised.
8. (b) For an optically active solution, the angle through Q P £y
which a plane polarised light is rotated, is given as j@om, Tom)
0 =SLC
where, § = correction factor, L = path length +X
and € = concentration of solution. 2
9. (c) Given, V; =50V, V, =40V
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13. (d) The direction of force on a current carrying mygx = maygx’
conductor held pcrpeluli_mhr to an uniform magnetic 3 max = 0.1 x 0.3 = 0.03 kg-m
field is given by Fleming’s left hand rule. From options, it is possible only in case of (c).
It states that “If we hold the thumb, forefinger and my = 015 kg
middle finger of the left hand perpendicular to each 0.03
other such that the fore finger points in the direction of Y= —=02m=20cm
magnetic field, the middle finger points in the direction 0.15
of current, then the thumb shows the direction of force .~ The second mass of 015 kg should be hanged at
on the conductor.” (50 + 20 =) 70 cm mark.
14. (a) Given, f, = Fand f; = = F 18. (b) Ink filler works on the principle of both surface
tension and pump. Vacuum in the pen pulls the ink in
’ll;]:mﬂil;livnlenl focal length of combination of two the hoile o the pen. This filk eveli in the pea ip
G through small openings due to surface tension.
?-f_+f_-?+-_5'-0 19. (d) lonosphere is the ionised part of Earth's
1 L et atmosphere, which reflects the radiowaves due to total
or f=—=e (infinity) internal reflection towards earth, thus it helps in radio
0 : communication.
15. (d) Given, x = at + bt* 20. (b) The reaction of the floor on an object placed on the

floor of an elevator is maximum, when the elevator

Here, xis measured in metre (m)and ¢ is in second (s). i ks. In this case, normal g

So, for dimensional consistency of equation,

[x] _[L) e

Dimensions of g =[a] = — - =[LT™) N =mlg +a)
[ I['l 1w where, m = mass of object,
similarly, for b, [b] = ~ = - = [LT?] g = gravitational acceleration
("] ETZI and @ = acceleration of elevator.
+ Dinsnatons 0;[_ [LT- I =[T"] 21. (*) Let m be the mass of particle and u be its initial
a [l.'l"'1 velocity, then
16. (a) Given, u =5 ms", Eastwards i“‘:?' "“’l“"-"j“t"“v p=mu ()
o =5ms", Northwards ERighvet potnt,
Y

and At=10s v,
Change in velocity |Av| = ‘Juz +o? u Vi

= £2 +5% =542ms™
Direction of Ae, 30°

X
tanf = E = ﬁ =-=]
u 5 v, = ucosB = ucos30°
(taking eastward direction positive) - _\{-:1 u
=) 0 = 135°
- Average acceleration, v, =0
Uy = o 5‘& : ms ™2, towards North-West +:Momenibem st Kighest polst &
a0 2 ; V3 ]
p=Eme, =0
17. (¢) Given,m = 0.1 kg
V3 ;
= 50cm » & =—p [using Eq. (i)]
. 2
X
20cm { I 22, (a) Since, the block is at rest, the upward frictional
mg  mg mg force is equal to the weight or gravitational pull of the
Let x be the position of mass of 0.1 kg from its centre o
and x’ be the position of second mass m, that must be K=w=mg=01x98=095N
suspended to the other end to prevent the rod from 23. (b) The rotational kinetic energy of a ring is
toppling. So, |
r=50-20=30cm=03m "-u';""’

The rod will not topple if net torque on it is zero. So, " v
balancing the moments about its centre, we get Foraring, I=MR" andw= _ﬁ
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2
- 1 2 v 1 3
Ky==(MR")x|—| ==M¢
Sl (n] 3
Also, translational kinetic energy, Ky = %M&‘:’

S Ky=Kior K :Kp=1:1
24. (d) Given, work done, W =120 ]
Time, t =2min=2x60=120s
- Power=Workdone W _ 120 _, .
Time t 120

25. (c) As we know, escape velocity, v, = J?gﬂ

Let v,, be escape velocity from moon and ¢, be the
escape velocity from Earth. Then,

I'J_-- Aug X
v, 2x g, xR,
= g—ﬂ-ﬂ)‘n
g.xD,

L, Do y
= ..ﬁ.—.i..-
\en, "7
v 11.2
U -@-mhnfs (o, = 11.2km/s)

26. (d) As work done in a cyele is equal to the area
enclosed by the cycle.
. Work done, W= Apx AV
=(4-2)x(6-1)=10]
27. ﬂ’)Speedufmundinaps.vng

Both, hydrogen and oxygen gas are diatomic. At same
temperature,

(- D= 2R)

1

U e

JM
b &-"E-Jﬁn-‘m‘-ﬁ:l
o My B

28. (b) According to Stefan’s law,
Energy radiated E o< T*

[1)4
g _r 2 1 1
= =

or o P

29. (d) The motion of particle in one oscillation is shown

N
0 .V m

Q, 1800-102-4109

In moving from O — P distance moved is A. Similarly,
for P> Q,Q — Rand R - §, distance moved is A in
each case.

~Total distance moved in one oscillation = 4A
30. (¢) Given, C = 10puF = 10 x 10°°F

V=10V
Change, ¢=CxV =10x107x10

=10"'C
=100x10°C
=100uC

31. (1) When a wire of resistance R is cut into 10 equal
parts, then resistance of each part,

R'-—R—SOJH
10

Equivalent resistance of parallel combination of
resistors, is
X LR a0
w10 10

32. (d) The conductors have positive temperature
coeflicient, while semiconductors have negative
temperature coefficient. So, when iron and silicon
wires are cooled from 50°C to 30°C, the resistance of
iron decreases, while that of silicon increases.

33. (a) Given, P=10Q2, [ =0.2m

In balanced condition of meterbridge,
P I

Q (-)
0_ 02 _02

0 1-02 08
- Q=40Q
34. (d) As two coils are mutually perpendicular, so the

field produced by them will also be perpendicular to
each other as shown

=

al
B
8,
The two coils are identical, so magnetic field,
Bel

E.L.1
or = =—

B, I, 2
= B =2B,

B, = B, then B, = 2B

- Resultant field, B, = ,fo + B:

= JB* + (2
=58

15
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35.

36.

41.

. (1) Given,

(e) AC or DC motor is an electrical device which is

used to convert an electrical energy into mechanical

energy.

(¢) According to the Faraday's law of electromagnetic

induction, whenever the magnetic flux linked with a

coil changes continuously with time, an emf is induced

in the coil.

i['lu magnitude is equal to the rate of change of magnetic
ux i.e.,

. dé

e=N d_!
where, N is the number of turns in the coil.
I, =1mA =1x107A
I,=5mA=5x10"A
t=4dms=4x107s
L=10mH=10x10"H
s Kolindicod ol ldd = L%

1)x107°

-mxlo"’x(s;' = lomV

. (@) Work function of a metal,

W= hv,
where, h = Planck’s constant
v, = threshold frequency.
As, the threshold frequency of metal M is more than

that of metal N, so work function of M is more than that
of N, while their kinetic energies are equal.

. (d) Electron wave is used in place of X-rays to study

crystals of larger dimensions in electron
erystallography. So, they can be diffracted.

. (¢) According to Bohr's atomic model,

J
Kinetic energy Kor Eg = -L2-

where, U = pntenl:ia! energy.
which is negative.
2E, +U=0
(b) The magnetic field due to a circular coil carrying
current at its axis is
o lo _2RNir”
TR

Atcentreof coil, B, = % i

i)

-..(ii)

=
From Eqs. (i) and (ii), we get

&-(l! + rl,.ﬂ!
B, rxrt
2 32
) @
Al, x= L i- : = 4 = ﬁ
2 r r? s

or 5\5:8

C
45. (a) Given,y =14 = FL

Q, 1800-102-4109

42. (a) Stokes lines are the radiation of certain wavelengths

present in the line spectra, that is associated with the
phenomena of fluorescence and the Raman effect.
Anti-stokes lines are produced due to already excited
atoms or molecules. These lines are symmetrical about
the main lines and the wavelength of anti-stokes lines
is less than the main line. So, if the difference between
wavelengths of stokes line and corresponding
anti-stokes line is 1004, then the difference between
anti-stokes line and main line is 50 A. Therefore,
wavelength of incident radiation is 5050 A.

43. (d) Optical pumping is a process in which light is used

to raise electrons from a lower energy state in an atom
than the metastable state to a higher energy state than
the metastable state.

. (b) Let L, be the length of air column in pipe. After

immersion,
L=

v

2.

Fundamental frequency in open pipe, f, =
Fundamental frequency in closed pipe, f, = i
L.
iﬁ = £ = £‘r_ = _Le_ =1:1
o 2 \L 2,

4L

L4

v

= C,=14Cy
Also, R=C,-Cy =83 (given)
- 14Cy - Cy = 83
or C,= 3 20.75 Jmol 'K ™!
04

C,=14Cy = 14x20.75
= 29,05 Jmol™'K™*

46. (o) cm-n,:A-- 100

B
Using magnitude equation,

my—my =-251 Iy

'-'\
-—25'0{—1—]-—2_5)(—2-5
100

47. (d) When a ray of light enters a glass slab along the

normal to the surface, it passes straight without
deviation. So, angle of deviation is zero (0°).

48. (¢) Given, i= 65° and i, = 63°

Since, i > i, so the ray undergo total interal reflection.
The angle of deviation, d = n - 2i
= 180° - 2(65°) = 180° — 130° =5(0°

16
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49. (a) Given, i = 49°30°, A = 60° (equilateral prism)
At minimum deviation position, angle of deviation is
D=2i-A=X49°30") - 60° = 99° - 60° = 39°
50. (*) Here, R=-01 cm,p, =15
2 u=-0I1cm
From refraction formula,
Ha —Me 1, Mo

R v u
1-15 1 15
= —_—— e, -l
~01 ¢ (-01) (“#a =)
= 5=l+15
U
= u--L--ﬂlcm
10 X

Here, negative sign shows that the image will be seen
on the same size as that of object.

~The spot appears to be 0.1 cm below the top surface or
exactly at the original position.

51. (d) Photoelectric effect and Raman effect can be
explained on the basis of Planck’s quantum theory of
light. These verify the particle nature of light.

52. (b) Given, ’g =9
Ly
Since, intensity e (amplitude)?
Aum gyt 9.3
A* ay —djy 1 1
= a; + ay = 3a; = 3a,
= 2ﬂ| = "“!
A aya;=2:1
53. (c) Since, sound waves have higher wavelength, which
are comparable to the dimension of interfering objects.
So, diffraction effect can easily be detected in sound
waves than light waves.
54. (b) According to Brewster’s law,
u=tanf,

where, p = refractive index = %
and 0, = polarising angle =0
0= tan_‘u = lan_'(i]

{1}

55. (a) For two polaroids placed at an axis making angle 0
with each other, then according to law of malus, the
intensity of transmitted light is

1, =I,c0s*0
Here, I, = 0.751,

Q, 1800-102-4109

= 0.751, = Iycos*0
i cos 0 = 0.75 --:':_
= B = m-l F-m-l ﬂ
4 2
6 =30°

56. (d) Let d be the distance in air between two point
charges and d, be the distance between them in
medium.

According to question,
F=F,
= LS T PR U Y
ane, d*  dAmegk d2
= d* =kd?,
d

d. =
= o x

57. (¢) The force on a charged particle in an electric field
is

F=qE

Also, F=ma
= a-ﬁ-ﬁ
m m

As g and m are constant for a positively charged particle
and the electric field is also uniform. So, the particle
move with constant acceleration.

58. () Electric field intensity at a point due to a charge ¢
is given by

Eul

q
As, the force between the charges is mutual, so the
electric field intensity due to charge =24 is

T .
I-24 2 2
59. (b) As per Boolean postulates,
1-A=A
— l-l=land1-0=0

p-type semiconductor is electrically neutral. The
majority charge carriers in n-type semiconductor are
electrons.

A transistor can be used as a switch.

60. (d) ]. J. Thomson gave the first ideal regarding
structure of atom. According to him, “an atom is a
solid sphere in which entire positive charge is
distributed and negative charge or electrons are
embedded like seeds in watermelon.”

It is also called plum pudding model of an atom.
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61. (b) Cellulose is not a protein. It is a carbohydrate 65. (c) The pH of boiling water is 6.4. This implies that
consisting of 3,000 or more glucose unit, while wool, boiling water is neutral. When water is boiled, then
hair and nails are proteins. concentration of hydrogen ion and hydroxide ion

62. (1) Adsorption of a gas on a solid is exothermic process increases with same extent.
as during this process condensation of gas take place. 69. (b) Electronic configuration of Ni = [Ar] 3d* 45°
According to Le-Chatelier principle, increase in Ni2* =[Ar]3d® —
temperature favors desorption. : [Ar] n n
Option (a) is not a true statement. 3

63. (d) Peptisation is a method of preparation of colloids in ~Number of unpaired clectrons = §

which a suspension gets converted into a colloid on “Magnetic moment () = yfn(n +2)
stirring with a peptising agent. = 42(2+ = J5=284.

64. (b) Given, 39% by mass of organic solvent in benzene 0 () An ceganle compownd contifiieg bel prodicos

- 39 g of organic solvent in 100 g solution. a bluish green flame when heated on a copper wire.
or This test is called Beilstein’s test.
39 g of organic solvent in 100 — 39 =61 g benzene. < Chlorobenzene will produce bluish green flame

Now, molar mass of organic solvent = 122 g/mol when heated on copper wire.

Molar mass of benzene (CgHy) = 12x 6 + 6 = TSg/mol 71. (d) Phenol can be distinguished from ethyl alcohol

61 using FeCl; because phenol gives voilet colour
“Moles of benzene (ng) = r compound with FeCl,. While, alcohol do not give
20 voilet colour.
Moles of organic solvent (n,) = T OH
61 .
Mole fraction of benzene = —2— = —18 __ =6 it I:ﬁ' .,‘@ :|+ e
Ry +n, 6_1 + 3_9 Ferric Pianal N
78 122 chloride Voilet colowr complex
65. () According to Nernst equation for a cell 72. (a) For zevo order of reaction,
Zn(s) + Cl,(latm)— Zn** + 2CI"; E° =2V Rate. =95 o &
[, —
0059, [Zn**] dt
EwE - —=logi—i e
2 [CI ] o d‘ = .——
~.As [Zn** ] decreases E ¢ of cell increases. ) ] k
= i On integration,
. (©) Far pm rd‘ ._ré
ro- =200 pm “k
a
+ T=—
R st A ® s 038 k
Ty 200 73. (c) EAN of central atom in[Co(NH;)¢]Cly
-+ It lies between (0.414 to 0.732). =Z - (ON) + 2x(CN)
= Coordination number of A” is 6. where, Z = atomic number
67. (d) Given, molar mass of solute, g, = 60 g/mol ON = oxidation number
Mass of water (W;) =126 g CN = coordination number
Molar mass of water (M, ) = 18 g/mol (-)NofCo=ﬁ I+6x“_3'g
Psolution(P,) = 0.99p° “ c‘; * 3
Relative lowering of vapour pressure b
P°-p, W M, s EAN=27T-3+2x6=236
»° = :i}:ﬁ}l- 74. (d) The alcohol obtained during the hydrolysis of
pn - o‘ggpe “;2 %18 oilpn W] %18 Wlld nut oil is propane L23- triol.
- " BOXIZB - 2° - G0X1%6 It's structure is
F o4 ! HO—CH,—CH—CH,—OH
= W;=——=42¢ l
18x 100 OH
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75. (c) Froth floatation method is used to concentrate 82. (d) The heat of formation of H;0O (g) will be less than
sulphide ores. the heat of formation of H,O([), as heat of
Galena is sulphide ore with formula PbS. condensation is not incl in formation of H,0 in
= Galena is concentrated by froth floatation process. gases state i.e.
76. (b) The energy for electron transition is Hy(g)+ %Ozlglﬂv Hp(g)ﬂb H,0(1)
- o1 1
E=-136Z =) E] AH | =1AH, +AH,| = 256k)
e _!'_____]'*_ But IAH.‘}I:O)‘ IIIMH*( 286|(]
ny ony AHg, o, =—2425 K
Forn = 2ton = 1 value of E is highest. 83. (a) According to first law of thermodynamics
E! =136 x(O.?S) =102 ao + AW = AU
For n=6ton =2 AW =0,thenAQ =AU  {Volume is constant}
E--ls.s[L-l] AQ =200
36 4 AU =200]
=136x—=3.02 84 ) Miber of mibes A CAE0 = =
B £35 M 100
tis less than E,.
= 0.01 mol
= For electron transition n = 2ton = 1, energy released y -1
ity = Molar mas's of CaCO4 = 100 g mol
77. (c) Magnetic quantum number, m = +3 100 mL ol'%-HCl = % x é- = 0.02mol
Mﬂl""’m": Therenctionis
= I =3 for f-orbital. CaCOj + 2HCl— CaCl; + CO, + H,0
78. (d) The electronic configuration is 1 mole 2males
(@)Z=16: 1822_'!9‘,53,13’,4 ~0.01 mole of CaCO reacts with 0.02 rl.mleafH(.'.l.
(b) Z = 14: 1522522535 23p* .~ Both are completely consumed in the given reaction.
() Z =13: 1s22522p°3523p" 85. (0) 0y = %
(d)Z =15 :1s2272p%353p° 1
- For Z = 15, p-orbital has stable half-filled B, ™ = Whieee M= wloloru e e
configuration. . .
= It will have highest ionisation energy. =v"'mml 'l"'?nn 'r'l""m:l S i 3
3 . . wie k an t an
m.(a)hldesofm'\'gen-mlum(incm )- 560 mol = vaﬁ-«l = i

22400 cm® 22400
1 molecule of oxygen = 2atoms of oxygen
. Number of atoms of oxygen

= 2:4:1
86. (d) A negative catalyst will increases the activation
energy of the reaction.

560
=6022x10% x —Xx2 87. (a) Pent-2-yne is
H H
= L x6022x10% :I i oo
20 HyCyCmmCxC2CoH
" -]
80. (b) NayCO, + 2HCI (dil.) — 2NaCl+ CO, + H,0 }i;' }ll 'I;'
1 maol (L) 1 mol
=1.06g = 50400 oo o-bonds = 12and n-bonds = 2
1.06 g Na,CO , gives = 22400cm® of CO, 88. () The blue colouration is due to formation of ferric
1.06 x 22400 ferrocyanide, Fe, [Fe(CN),]; in Lassaigne’s test for
=~ 106 ggives= T = 224(‘.'“13 ofCO! nitrogen.
, . 89. (c) The addition of HBr to propene in presence of
81. (c) General :Jxkhlinn state of. oxygen is(-2). But in peroxide follows Kharash effect.
peroxide, it’s oxidation state is(-1). Peroxide
- The oxidation number of oxygen is -1 in Na 0., CH;—CH==CH, + HBr ——
2x1+2x=0 CH3—CH,—CH,—Br
r=-1 Lehromapropane
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90. (a) On passing H,S into a solution containing Zn** and 100, (a) The reaction of methyl iodide and methyl amine is
Cu** ions, ZnS and Cus$ are formed. as follows

The solubility product of Cu$ is less than that of ZaS. CHNH, 2, (CH)NH—— (CHglN
=~ CuS get precipitated. an -::;v 2* amiine Famine | CHa
9. (d)1=05A (CH)N*I™
t=322x 60 = 19320

12 4 molecules of methyl iodide can react with one

- Mg obtained=Z It = x 05 x 1932.0 molecule of methyl amine.
=012012¢ 0L fc}_()nly flliphalic primary amines react with nitrous
Mg + 2HCl— MgCl, + H, T acid to give almimlsz::_d;:'h: evolution of N, gas.
24g of Mg gives = 22400 cm” of H, R—NH,; + HONO ——— R—OH + N, + H,0

«* Dimethyl amine is a secondary amine, it will not give

0.12012 g Mg gives = x012012=112em® N, gas.

9. () ling to Mar} ikoff s rule, addition of HBr 102. (d) Tyrosine is aromatic in nature, It's structure is

:’::r:::l_m take place such that a stable carbocation is - —@——CH,—CH—COOH
It is applicable to propene. !l\'}l,

93. (b) The reaction of ethene in the presence of H' is an
example of +E-effect as complete transfer of multiple
bonded electron take place towards attacking reagent.

103. (a) One mole of triolein contain three double bonds.
Hence, during hydrogenation, it adds three moles of

hydrogen.
H,('Q-(:}i, + H*— H,C—CH} One mole of hydrogen = 2g.
N .~ Three moles of hydrogen = 6 g.
4. (c) The complete reaction is as follows 104. (d) The reaction is as follows,
PCls(A)
cHyeN 2219, o coon 2 cHCH,0H CH;—CH,—OH ———CH,CHC
W t ale. KOH ()
PCly _’Cﬂz-mz
st MR o & A=PCl and B =ale. KOH.
! 3“ e & (::.]‘ 2C 105. (a) Number of gram equivalent of HCI
()

> 500
=NV, =2x 2t =]
95. () An organic compound is optically active if, it is 1
non-super imposable on its mirror image.
96. (c) AlCl4 is an example of Lewis acid. 1t is an electron

acceptor.

No. of gram equivalent of NaOH

-N,Vznlx-—l?g%-l

Hence, it is an example of electrophile.
. (b) lonisation constant (K,) of phenol is more than that

of ethanol because phenol is more acidic than alcohol.
On ionisation, phenol gives phenoxide ion which is
stabilised due to resonance.
. (d) The complete reaction is as follows
CHCO00H 225, (CH,C00),Ca 2= CH,COCH,
W B
Nlt.l)lll

CHy—C=N—0H
|
CHy
Acetoxine (€)

. (a) Statement (a) is incorrect and can be corrected as,

chloro acetic acid is stronger than acetic acid due to
—l-effect of chloro group which leads to stabilisation of
carboxylate ion.

+> Both NaOH and HCl are one gram equivalents.

.. Heat evolved during reaction is equal to enthalpy of

neutralisation i.e. x kJ.

106. (b) A + Be=a(C + D
lnili:lly s 'S 0 0
At equilibrium y y 2y 2y

Equilibrium constant
k= [CUD]_2yx2y
[AllB]  yxy
107. (¢) Dissociation of lime stone is an endothermic
reaction. Hence, entropy increases in this reaction.

CaCO,4(s)——Ca0(s) + CO,(g): AH = +Qk]
Lime stone

108. (a) Sulphuric acid (H,S0, ) is hygroscopic in nature, it

absorbs atmospheric moisture without changing
physical state, It is not deliquescent in nature,
. Option (a) is not true.

20
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109. (c) van der Waals' force of attraction increase with M" +ne— M (Reduction)
increase in atomic mass. On going down the group RT, [M]
atomic mass increases, E=E°- ‘F]"i“Ti'

- Xe has the highest van der Waals' force of attraction.

110. () Atomic number of V is 23, 116. (d) According to Faraday second law,

Electronic configuration of V = [Ar4s?3d° W4_ - En
Vli i [Ar]&fl “0’ EO!
=+ It contains one unpaired electron, hence it is oo B
coloured. While Ti*,Cu* and Zn** do not have Wo, 8
unpaired electron. Wo, = 0054 o= gx10° g
111. (¢) Oxalate (C;07™) is an example of bidendate ligand. 108 :
Three oxalate ligands form six coordinate bond around 32 g of oxygen (O,) at STP liberates 22400 cm™.
Ni** ion. Hence, coordination number is 6. & 4% 107 g of oxygen will liberate
_ -3
0 0\\ --lxln xmm-?.&cm’
r o\ N
/C\ L/ \ 117. (@) Millimoles of H* = N,V, + NV,
C 10x01%x2+5x02=2+1=3
C = : =
Y D0—= NG \\0 Millimoles of OH™ = N,V
0] & N =01x5x2=1
~After neutralisation millimoles of H* left
W TS - =3-1=2
R0 . Concentration of H*
112. (d) Oxidation number of Cr in [CrCl,(NH ), INO, _ moles of H*
=x+2x(=1)+0+(=1)=0 volumes of solution
x=3 = ; = i =01
IUPAC name of [CrCl,(NH;),INO; is 10+5+5 20
tetraamminedichlorochromium (I11) nitrate. pH=—log[H"]=-log(10™")=1
113. () Unit of rate constant of nth order 118. (b) Conjugate acid NH, is obtained by addition of H*
x) (mol ]"' o ion to the base NHJ is
dm? NH; + H'— NH,
for zero order (n) = 0 e S
k= mol dm ™ s~ S .
119. (b) Phenyl isocyanide is obtained from the
~.The order of reaction is Ist. carbylamine reaction as follows :
1 C H, + CHCl; + 3KOH— C,H;NC
114. (b) The concentration of gaseous o e "H, SN“ Lt oot !' s ‘H"I-’lsl_‘
A volume of vessel is reduced of initial volume to half + 3KCl + 3H,0
l-hen mawnt{n:?}n: lll;f\l . - 120. (¢) Aldol condensation is a characteristic reaction of
B p aldehyde having a-hydrogen atom :
Initiall ! d ! :[2!‘ I]BI Benzaldehyde do not contain any a-hydrogen atom.
Y v, = A ] ! .
After reduction of volume, r, = k[ A’}2{5'] = It do not umlug:lsualdol condensation reaction.
rn=4k[A"][B] (k,=k) sl
n=4r
= Rate increases to 4 times of original rate,
115. (b) The reduction potential of an electrode can be Benzakdehyde
increased by increase in[M"* ] or decrease in
temperature,
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Mathematics

121. (b) We have,

: 5 ol
T+ Tyt —Tx+ My + k=0 125. (b) Given, equnlkmofhypednla:sg-ﬁal

.\'!-l-y!-xq-zyq-ﬁ,,o Here, a*=25=a=5
7 b =16=2b=4
H c=[i-1 b 4
e 2" Nm,ﬁ-ﬁm“[—]-ﬂm"(g]
a
and r-1‘—}+l—; 126. (c) Given that, x =t* + 1 = x -1 =12
5k and y=2t+1=y-1=2t
r= ’I—? Now, (y=1P=4r=4x-1)
2
Given that, Area =12 1t sq. unit (y-1) =4=-1)
5 k SO, I—l-—l
- ]h-'[:_?] - =0
x ]2-2-5:—412-5-"" 127. (d) We have,|a x b| =5
4 7 and |a-b|=3
- 336 =35 - 4k » lax b =|af |bf* —(a.b)*
= tk = 301wk =~ 20 = 25 =|af’|bf* -9
; =lal* |bf = 34

122. (c) Given that, SP + §'P = 10 g
125. (a) Leta = 2i +j - 2k

= 2a=10=a=5
and 2ae =8 So, laj=Ji+1+4 =/9=3
ae =4 —— . 21 2
b = a1 - ) So, direction cosines ofvectorares, o
=a* - (ae)* 129. (¢) We have,
=25-16=9 (3 +3¢® +50)° - (2+ 60° + 2w)*
Hence, required equation is =[] + &) +50)° - [A] + ©) + 6&°
oV =[3- @) + 50° - [2(- o) + 66* T
il = (20)° - (4a?)?
123. (d) We have, =P - 64c
x’+y’—2:—4y+1'0 Bl
2, .2
and 4yt =12 =16y +91=0 130. (@) We have,
Here, C;=(L,2andr=1+4-1=2 x 1 X
and  C,=(6,8)andr, =36+ 64— 91 =3 J,mdy'ﬁ

Now, C,C, = [25 + 36 = /61

Jar Let -\,e'—l-l
:cm.r:]+r,;:< 61 3 S—l=t®
0, circle are far apart. > B
Hence, number of common tangents is 4. = g

124. (a) Given, equation of circle is - :'dy =2tdt
iy +4x-6y-9=0 - (1+17) dy =2tdt
Here, T = 5§ - = 21’
q0)+ )+ Ax+0) =y +1)-9=0+1+0-6-9 (1+17)
=y+2-3y-3-9=1-15 Vo 2 2
= A-Y-12=1-15 Now, j —_—dt==
= -2 +2=0 1 (B8 6
= r=y+1=0
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. J.? & _m 135. (d) We have, -
2 1+ 12 sin'l[l?’g]—ms"[-l_—q;]
4 +q
=1 ' -1 n
= [tan™ ¢]} --l-§ -l:nn"l[ 2 ]
14"

2tan p - 2tan g = 2tan"' x
Atan™" p — tan™" ¢) = 2tan " x
tan”' p—tan~' g = tan”' x

= tan(tan™ Jc'_-l )= tan(%) = m"{ﬁ] =tan"'x

-—
—
o

U

4

EI
b

1
wia
44

1+ pg
=2 Jt"- "J:T = x= g9
1+ pg
._ l-
= e = 136. (a) Given that, a + 2b - ¢
~ i So, required unit vector = a+ b= -a+2b-c
131. (¢) Since, (sin® x + x™ ) is a odd function. g Jl+d+1 J6
5
So, I(sinmx+xm)dx=0 137. (c)ltisafalseopﬁwbecausewen group of order 3 is
= abelian because it is closed as well.
132. (b) We have, 138. (b) We have,
Iz yz =t _l[;]-p
AT S F P reT)
Here, a*=25=a=5 ] 1
[1+(:+1}(:+2) #
b =16=2b=4 ! 1
H —#
So, required area = nab [l+(.r+2](.t+3)

= n(5)(4) _,[ 1 ]
+tan

= 20m sq units l+(x+n-=1)(x+n)

133. (¢) Given, differential equation is When n = 1. then
2
= 1
dy) . dl yaum '[_]
1+
[ (dr I dr:' 1+x{x+1)
= (l‘ + ”-
m ey
Here, highest derivative is —% 1+alx+1)
dx y=tan " (x+1)— tan”" x
So, order=3 dy 1 1
134. (¢) Given, differential equation is E;' 1+(x+1) i T
7‘2—-1-#" QI' IS SRR
Put - del .o 14(0+1)° 1+(0)°
-ﬂuﬂ -L—l-l—l-—l
- k = i+l 1 2 2
So, given equation becomes, 139. () We have,
——=p mtumtﬂ =2
-‘d-l‘ Now cos{a -I-B) cosct cosfb = sinasinp
—edt =dx " coslo — B) cosa cosfl + sinasinf
Integrating both sides, we get -cotamtﬁ—l-2—l _l
e'=x+e cotacotfp+1 2+1 3
e Vayie
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1+0 o o 143. (@) Given, f(x)=35 + 36x + 3x° — 2*
140, (*) We have,jo’* + © —o o = f(x)=36+6x— 62"
1+ o o =—6(x-x-6)
h+o+e® & o =—6(x* = 3x + 2c - 6)
=| o -0 o (C, = C, +Cy) ==-6(x-3)(x+2)
lva+of @ o For increasing function, f’(x)> 0
| - (x-3)(x+2)<0
0 & o = r<3andxr>-2
=l -0 o = -2<x<3
B G Hence, function f(x)is increasing in{— 2 3) interval.
144. (b) According to tion,
=0-0o (¢ - 0)+ o’ - 0) Bt mgl+¢;tfsm : see i)
=-of +o and p=xy’=(20-y)y* [by Eq.(i)]
=-1l+w [va’=1] p=20y° - ¢*
=w-1 - i’-’--ﬁoy’—-lya
141. (¢) Given, equation of curve is dy
8 3 d
2 =ax” +x g F{--Lﬁﬁy-l?y’
= s,ﬁz-mnx’ :
Now, Lo 0=60y° -44° =0
= ﬁ.f‘“"'f"z - dy mEN TN
dx 6y = 60y* = 4y°
=> dy IM.EHE = 4y-60=oy-15
del, ,  6a®  6a® 6 x=5

Hence, two parts are (15, 5).

a
So, x-inlemem'-g'“ 145. (c) We have, 4896 = 2* x3* x 17*

nidyinbiscpin 2wl So, T(a)=(1+5)(1+2)(1+1)=36
6 146. (d) We have, 383! = 0 (mod 10)
a?+p=61 S
2 2 and 7" ==1(mod 10)
= fgaf%-sl So, (727" = (~1)' , 7' (mod10)
61a® - 7! = — Y(mod10) = 3(mod10)
= otk $0,583! + 7 = 3(mod10)
=~ a®=36x25 Hence, last digit is 3.
- 4 850 ek 90 ll?.(a)“’ehave,l:f:'(li-logx)dx
142, (d,y!- x Let =t
L Eaz-:x 2 = -:_.:.-x'logx-l-r'
%—_ R el ———
dc 2a+x (2a+x) = ﬁ-x‘(l + logx)
nea(d) -2 3 PR
dc), ., 15a
Now, I-Idr
nglhnfmbmngenlal(xl,y,}-—zl—[ﬁ] =t 4+Cus’ +C
dx x
A 148. () We have, I = [—=— d
*. Length of subtangent at (a a)-L -E Hka)
(ﬁ] 5 -J‘!L"‘l,s =
dr ), . (x+1)
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1 v 1 ' i 152. (¢) We have,
B FTTRRTTS T -3 41
So, a+Pf+y=3
t"(1+m)+c af + Py +yax =2
On comparing, we get afy=1

Now,(1-a)(1-p)(1-y)

I3 =1-(a+B+y)+(ap + Py +yo) - oy
=1-3+2-1=-1
149. (d) We have, 5 153. (d) The middle term in the expansion of (1 + x)™ is
I= !sm ’:':m ; (%+l]l:hlenni.e.(n+ 1) th term.
-‘j!—_zfmm”: dt L)L
o Sin"f +cos™ nin!
T Stan fxect o202 -1)(-2)..3-21 ,
o (tan1)* +1 {n(n-1)(n-2)..3-21)*
R (22 -2)(2n-4).. 42} {(a-1)(21=3) . (3}
(2tan tsec®t) dt = dx {n(n=1)(n - 2)..3-2:1*
S2nn-D(n=-2)..3-2-1} {(20-1)(20-3)..3-1} .
{n(n=1)(n-2)...3-2.1)*
2{(2n-1)(2n - 3)...3-1}
150. () We have, *Tn-1)(n-9)..3-2.1)
glomag 4 gl®a g = JoReg3 J2-D(:-3)..31

1
L 2log. log,
2 + 1)m —
= 4 3+9 2= 10753 154. (a) Given that, p — (~ g vr) is false.

- 2+ 81 =10"53 =>(~ ¢ v r)is false and p is true.
= 83 = 10'% 83 =5 q is true, r is false and p is true.
= log,, 83 = log, 83 155. (c) We have,
= x=10 2.2 . LuE
151. (h) We have, 9! 317! 55! B!
P L3 1 2 2.9 6-7-89] 2*
p-33.3“.3’? =3 i_ﬁ +T+T -E
Hl¢!¢ao u] 1 126 P
= + — —[2+24+— ==
li[ 9! 5 b!
T-r 0- r}’ 1 126] 2¢
= Wt —|=—
:E[ Y 5] b1
! -..-1-.-.0-_1_"']- = .l_-[z-iﬁ.]-.‘-‘r_
3,-L . 11 5 b!
-3 (l—%] 9
=3 1 256x2 512 2 ¢
o e e 8 =a=9%andb=10
;{?;] 9! 5x2 10! 10! b!
_{ﬂ] _(‘_‘) 4 156. (d) tan 10° tan 20° tan 30° tan 40° tan 50
=33l 8 1 _ad\®) a7 tan 60° tan 70° tan 50°
1
3% -hnlo’tanzt)‘(vs‘-]tanw tan(90° — 40°)
Now, p'”“- 3¢
(V3) tan(90° - 20°) tan(90° — 10°)
a4 = tan 10° tan 20° tan 40° cot 40° cot 20° cot 10°
=34 3-3'-3 =]
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157. (a) We have, tan@ = — =
n W n.ox
2in| — + = |cos| —+ =
Now, ncos 20 + msin 20 ( ] [4 2]
1-tan®0 2tanf 1 1
= +m = = — = secy
1+ tan®0 1+ tan®0 - £+£] cosx
T 2 4 2
m m
o =
= = +m ) 161. (h) We have, y = sin® | tan™ —
I+—! l+_t 1+x
" %,n E Put 1 = cos
un-"!_mg - —'_lxu So, wsint| tan~t [1= 060
n®+m’ n® +m? ' 1 + cos®
e e
= n®—m® " 2m’n _n(n’-m’)i-ﬁn’n A [tan [m 2]]
m2+n®) n®+m® (m* +n®) .28 1-cosB [
.dng—m’-l-?m!].n(n!-l-mgj." - 2 2 2
(m* +n) (m*+n%) d_y_ﬁ- x
de 2
b+c¢ c¢+a a+b
155. (b) Let e =k 162. (c) We have,
= b+c=1lk,c+a=12k a+b=13k L+ Mada
Now, 2(a + b + ¢) = 36k y v
a+b+ec=18k ] - 2
So, a=Tk [J:"'J:] =a
b = 6k v
and ¢=5k I4li2=4
N A-b’i-cg—u’ v 2
i e e Differentiating both sides w.r.t. x,
'36k1+25k!—49k2“1ﬂ!,l y—xd_y xﬁ—y
PRSI T st
y
159. (d) We have, a = cos 200 + isin 20 dy dy
and b = cos 2 + isin 2 y-x= (I'd_,_y]
a _Cis2a = gdr.._
= Gy = Ci(20 = 2B) y s

Su.J%_-CMu = P) = costae = P) + isin(a - )

5 = %’(w’ -)=-xy+y’
de;-m(a—m—ism(u—B} i
b = ﬁ‘%
NW.J;E+J:-ms{a—B)+isin(a—B) dy y” -x7)
) a ‘g
+ cos(a — B) - isin{a — B) = 2cos(ct ~ ) = & %

160, {a] We hﬂ\"e. Now, y ﬁ = y£ =x

{et) -

163. (d) We have, x = ——
1+

dy_ 1o i] 5 t
e ° (n x]'m(4+2 2 de -(1+0)-(1-1) -2 2
tan| — + = —_— = andy = —
4 dt (1+1)? 1+¢° 1+t
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dy (1+1)2-2t 2 1 log,a
— = = o " = b
ot a+17 (1+1y 168. (1) We have, A [Iog.b 1 ]
dy dy/dt
Now, — T — - ] 1
= dx  dv/de Now, M-L s
dz Og.b 1
and  Z5=0 = 1-log, b log, a
164. (a) Clearly, 117" =11 F-11®,11=1] o 1 L. = 3
§0,7® 117! = 7@, 11 =5 : h&bxb&b s log, b
2 o =l-1=0
165. (b) Option (c) cannot be subgroup as identity 1" is not
present. 169. (c) Let the vertices of A ABC are A(3, 3), Blx; y,)and
Option (d) cannot be a subgroup of 2®.3=6 C(x3, y3).
€ {1, 23} A(3)
Option (a) cannot be a subgroup as 2®. 6=5 '
€{26,1}.
So, option (b) is a subgroup.
166. (*) We have,
3 -3 4
A={2 -3 4
0 -11 C
8 e dy) beay2)
b x, +3 +3 3
Now,|Al=]2 -3 4 Now, 'z .9_md’12 -3
-1 1 11+3-4mdy‘+3-3
=3(-3+4)+3(2-0)+ 4-2-0) xy=landy, =0
=3+6-8=1 So, B=(1,0)
lc__ bA__5%4_ 5%A wd 2o gaatir 22
Tadi 3-1 3 2
BT B ol N s A
-m-m:i— rg'smdyz'o
(1AFY At 4P So, C=(5.0)
_5 .5 Hmm'mmmid_(3+l+5.3+0+0]
l_:' 3 3
11 1 7 -(g.%]-(&l)
167. (d) We have, A=]1 2 3| B=|16
.4 it 22 170. (c) Let the image of point (2, 4) = (h, k), then
i h-xlgk-y,w-i’(ax,+byl+c)
) " a b a®+ b
X=lv h-2_k-4_-2(2+4-10)
i 1 1 17 +17
Now, AX =B h-2 k-4 -2(-4)
:+y+z-7 ...(i) 1 3 1 o 2
x+ 2 +32=16 ... (ii) h-2 k-4
x+3y+dz=22 .. i) Bl B
Subtracting Eq. (i) from Eq. (ii), we get b=fudanik~4nd
y+2:=9 ... (iv) g ey |
Subtracting Eq. (iii) from Eq. (ii), we get So, (h,k)=(6,8)
y+z=6 e (v) ;I 2
Sublvacting K. (v Besin i Ok o gt 171 (d) Given, equation of l:m. isxy —4p:y+8y =0
2=3 On comparing with ax™ + 2hxy + by~ = 0

s a=1b=82h=-4p

27
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Given that, my + my = 3mymy

= —_——_— = —

i 4l
<
n
£

4
=
n
|

[va=1]

172. (a) lim [1 o ]T

r=o(1+3¢°

(1+5x");-:"_'s &
lim ———

-3 2
T -—asds =g

=0 _‘__‘ e
(1 +32%)3
173. (b) = f(x)is continuous at x = 0
So, lim, £()= £(0)
€Y k+0
= lim = —
=0 4x 4
3 _
= — lim 3[2 l]-£
4 x—0 4
= £ k=k=3
=0
174. (d) Non-adjacent vertex are not connected through
edge.

= ViVy is correct option.

175. (a) sin [200: Im!{!.m" :
)=
4

oo

213

= sin [2m : =s5in20

[Where. cosB -% and 0 = cos™ %]

4
7
o
3
= Zinf cosh = 2_7_.3_- %
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3+ 4i
4-5i
Now, multiplicative inverse is
4—5fx3—4i
3+4i 3-4i
(4-50)(3-4i)
BEYST
_12-16i-15i+ 208 _-8-3li_(_§ s _31
177. (a) tan x —sin x =1 — tan xsin x

176. (b)

=» tan x + tan xsin x = | +sin x
tan x (1 +sinx) = (1 +sinx)=0
(1+sinx)(tanx—1)=0
= tanx=1=0 or l+sinx=0

l.im.\'-l-tanE or sin:-—l-sin(—ﬁ]
4 2

=+ or x=nm+(-1)" (-—5-]
4 2

178. (d) Let 8 be the angle of intersection of two given
circles having centres(—g, = f)=(-2 = 1) and
(= &1, = fi) = (1, = 3) respectively, then

-2z, -2f f,+c+¢
agl‘*f"“-‘ ng!“'fl!"cll

a2 -20)3) +1 -4
2f4+1-1J1+9+6 |

{5210
o-orf3)

179. (b)) We have, |a] =2 |b|=7
and axb-33+2j+ﬁi
So, |axb{-‘}9+4+36-m-7

Since, |a x b| =|a| |b| sin8 |f
= T=(2)(7)sin0-1[|d[=1]

1
= sinfl=—= sinB-sin-E=o
2 6

cosh =

B-E
6

180. (b) We have, f(x) = log(1 — x) + Jx’ =1
log(l = x)is defined if 1 ~=x>0=x<1
= x€(—ee,—1) (i)
amlJ.t! —lisdefinedifs* =120
= 221
=5 x2lorxs-1 ... (ii)
By Eqs. (i) and (ii), required domain is
(_ _— = Il’
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