' SOLVED PAPER - 2018 (COMEDK)

Instructions

= Thera 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

No. of Questions

1-60
61120
121-180

= All the gquestions are Multiple Choice Questions having four options out of which OMLY ONE is correct.
* Candidates will ba awarded 1 mark for each correct answer. There will be no negativa

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

1. A ray of light enters from a rarer to a denser
medium. The angle of incidence is i. Then, the
reflected and refracted rays are mutually
perpendicular to each other. The eritical angle
for the pair of media is

a. sin” tani)

b. tan™ '(sini)

e. sin~*(coti)

d. cos” '(tani)

2. A fish in water (refractive index n) looks at a
bird vertically above in the air. If y is the height
of the bird and r is the depth of the fish from
the surface, then the distance of the bird as
estimated by the fish is

¢.1+y(1—1]
n

b x+ny

l.'.1'+y[1+l]

n

d.y+){l—l)
n

3. Figure shows a mixture of blue, green and red
coloured rays incident normally on a right
angled prism. The eritical angles of the material
of the prism for red, green and blue are 46°, 44°
and 43°, respectively. The arrangement will

o

a. red colour from blue and green
b. blue colour from red and green
c. green colour from red and blue
d. All the three colours

4. A convex and a coneave lens separated by
distance d are then put in contact. The focal

length of the combination
a. decreases b. increases
¢. becomes zero d. remains the same



5. A convex lens is made of 3 Layers of glass of
3 different materials as in the figure. A point
object is placed on its axis. The number of
images of the object are

a. l b2
e.3 d 4
6. Ifp, is permeability of free space and e is

permittivity of free space, then the speed of
light in vacuum is given by

a. 4l €, b. -
1
e [— d. ey /1y
Hofq

7. In Young's double slit experiment, a third slit is
made in between the double slits. Then,
a. intensity of fringes totally disappears
b. only bright light is observed on the screen
. fringes of unequal width are formed
d. contrast between bright and dark fringes is
reduced

8. The maximum number of possible interference
maxima when slit separation is equal to 4 Hmes
the wavelength of light used in a double slit
experiment is
a. e b.9
c. 8 d 4

9. In a Fraunhofer diffraction experiment at a
single slit using a light of wavelength 400 nm,
the first minimum is formed at an angle of 30°.
The direction 8 of the first secondary maximum

is given by
a.sin”{2/3) b.sin"'(3/4)
e.sin”'(1/4) d. tan~'(2/3)

10. Maximum diffraction takes place in a given slit
for
a. y-rays b. ultraviolet light
c. infrared light d. radio waves

11. An unpolarised beam of intensity I; falls on a
polaroid. The intensity of the emergent light is

a.l,/2 b1,
el /4 d. Zero

12. Which of the following is a dichroic erystal?
a. Quartz b. Tourmaline
c. Mica d. Selenite

13.

14.

15.

16.

17.

% 1800-102-4109

Two identical metal spheres charged with
+12F and — 8 uF are kept at certain distance in
air. They are brought into contact and then kept
at the same distance. The ratio of the
magnitudes of electrostatic forces between them

before and after contact is
a. 12:1 b.8:1
c.24:1 d.4:1

A small conducting sphere of radius r is lying
concentrically inside a bigger hollow
conducting sphere of radius R. The bigger and
smaller spheres are charged with Q and ¢(Q > g)
and are insulated from each other. The potential
difference between the spheres will be

a L (3._3_] h_l_[_q__g_]
dnes \r R dneg \R r
dne, \r R ane, \R r

The charges Q, + ¢ and + g are placed at the
vertices of an equilateral triangle of side [. If the
net electrostatic potential energy of the system
is zero, then Q is equal to

a.—qf2 b.—q

c.+ql2 d. Zero

How many 6uF, 200 V condensers are needed
to make a condenser of 18 uF, 600 V?

a. 9 b. 18
c.3 d. 27
The total energy stored in the condenser system
shown in the figure will be
\‘%ﬁ uF
A 2 yF />
uF
a. 2u] b. 4]
c. 8y d. 16 pf

A metal wire is subjected to a constant potential

difference. When the temperature of the metal

wire increases, the drift velocity of the electron

in it

a. increases, thermal velocity of the electron decreases

b. decreases, thermal velocity of the electran
decreases

¢. increases, thermal velocity of the electron increases
d. decreases, thermal velocity of the electron increases

NURTURING E-I.H:EEE OF EVERY CHILD WWW.DEEKSHALEARMING.COM

2




19. The equivalent resistance between the points A
and B will be (each resistance is 15 Q)

150

D c
150 I 150
150
150
a.300 bS50
c. 100 d. 400

20. The terminals of a 18 V battery with an internal
resistance of 1.5 £ are connected to a circular
wire of resistance 24 Q at two points distant at
one quarter of the circumference of a circular
wire. The current through the bigger are of the

circle will be
a. 075 A b 15A
c. 225 A d 3A
21. The potential difference between A and B in the
following figure is
60 a0 50
A AN AW | ——WW— B
12V 4V
a. 32V b 48V
e 24V d 14V

22. The magnetic field at the centre of a cireular
current carrying conductor of radius r is B,.. The
magnetie field on its axis at a distance r from the
centre is B,. The value of B, : B, will be
a.1:42 b.1:243
c.242:1 df2:1

23. Current I is flowing in a conductor shaped as
shown in the figure. The radius of the curved
part is r and the length of straight portion is
very large. The value of the magnetie field at the
centre O will be

k
/
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24. Two tangent galvanometers A and B are
identical except in their number of turns. They
are comnected in series. On passing a current
through them, deflections of 60° and 30° are
produced. The ratio of the number of tums in A

and B is
a. 1:3 b.3:1
e l:2 d2:1

25. The resultant force on the current loop PQRS
due to a long current earrying conductor will be

L,
A 1 15cm
20A
g
2cm 10 cm
a. 107*N
b.36x107'N
c.18x 107N
d.5%x1074N
26. A certain current on passing through a
galvanometer produces a deflection of

100 divisions. When a shunt of one ohm is
connected, then the deflection reduces to

1 division. The galvanometer resistance is

a. 100 2 b. 99 2 c. 1002 d 990

27. Two similar circular loops carry equal currents
in the same direction. On moving the coils
further apart, the electrie current will
a. increase in both
b. decrease in both
e. remain unaltered
d. increases in one and decreases in the second

28. The value of alternating emf E in the given

circuit will be
— V=80V — —Ve=100V—
AN ™ i}
= =40 V—sr
(~)
N
E, B0 Hz

a. 220V b. 140V
c. 100V d 20V
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29. A current of 5 A is flowing at 220 V in the
primary coil of a transformer. If the voltage
produced in the secondary coil is 2200 V and
50% of power is lost, then the current in the

secondary will be
a. 25A b.5A
c. 025 A d 05 A

30. For a series L-C-R circuit at resonance, the
staterment which is not true ?
a. Peak energy stored by a capacitor = peak energy
stored by an inductor
b. Average power = Apparent power
¢. Wattless current is zero.
d. Power factor is zerg.

31. Solar spectrum is an example for
a. line emission spectrum
b, continuous emission spectrum
c. band absorption spectrum
d. line ahsorption spectrum

32. When a piece of metal is illuminated by a
monochromatic light of wavelength i then
stopping potential is 3V-s. When same surface is
illuminated by light of wavelength 23, then
stopping potential becomes V. The value of
threshold wavelength for photoelectric emission

will be
a. 4k b.8A
c.4/3 4 d. 6 A

33. The maximum kinetic energy of emitted
electrons in a photoelectric effect does not

depend upon
a. wavelength b. frequency
c. intensity d. work-function
34. The ratio of minimum wavelength of Lyman and
Balmer series will be
a. 1.25 b. 0.25
c. 5 d. 10
35. Hydrogen atom does not emit X-rays because
a. it contains only a single electron

b, energy levels in it are far apart

c. its size is very small

d. energy levels in it are very close to each other
36. If an electron and a proton have the same

de-Broglie wavelength, then the kinetic energy

of the electron is

a. Zero

b, less than that of a proton

. more than that of a proton

d. equal to that of a proton
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37. Two protons are kept at a separation of 40 A. F,

38.

39.

40.

41,

44.

45.

is the nuclear foree and F, is the electrostatic

force between them. Then,

a. F, >>F, b.F, =E,

e. E <<F d. E, =F,

Blue colour of sea water is due to

a. interference of sunlight reflected from the water
surface

b. scattering of sunlight by the water molecules

e. image of sky in water

d. refraction of sunlight

The ratio of the nuclear radii of elements with

mass numbers 216 and 125 is

a. 216 : 125 b. 216 : /125
e.6:5 d. None of these

On bombarding U by slow neutron, 200 MeV

energy is released. If the power output of
atomic reactor is 1.6 MW, then the rate of

fission will be
a.5x10% /s b.5x10% /s
c. 8% 10" /g d. 20x10" /g

The masses of two radioactive substances are
same and their half-lives are 1 year and 2 years,
respectively. The ratio of their activities after

6 years will be
a.l:4 b.1:2
e.l:3 d 1:6

i mu"-“ undergoes suecessive disintegrations

with the end product of ;, Pb™®. The number of

ot and B particles emitted are

aca=6p=4 bh.o=6(=0
cau=8p=6 da=3p(=3

. The most stable particle in Baryvon group is
a. neutron b. omega-particle
c. proton d. lamda-particle

In an unbiased p-n junction
a. potential at p is more than that at n
b. potential at p is less than that at n
c. potential at p is equal to that at n
d. potential at p is + ve and that at n is — ve
To get an output ¥ =1 from the circuit shown,
the inputs A, B and C must be respectively
A
DY
[

a. 0,10
c. 101

b.1,0,0
d 1,10
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46. Dimensional formula for the universal

gravitational constant G is
a. [M 2T ] b. [MOLPTY]
e [MIAT d. [MIPT Y]

47. A body is projected vertically upwards. The
times corresponding to height h, while
ascending and descending are ¢, and ¢,,
respectively. Then, the velocity of projection is
(g is acceleration due to gravity)

a. g tlt! b. &
t +1a
= EJ‘]‘E d. glty +15)
2 2

48. A mass of 10 kg is suspended from a spring
balance. It is pulled a side by a horizontal
string, so that it makes an angle of 60° with the
vertical. The new reading of the balance is
a. 20 kg-wt b, 10 kg-wt
e. 1043 kg-wt d. 2043 kg-wt

49. A body weight 50 g in air and 40 g in water.
How much would it weight in a liquid of

specific gravity 1.57
a g h.35g
c. 65 g d. 45g

50. A body of mass 4 kg is accelerated upon by a
constant force, travels a distance of 5 m in the
1st second and a distince of 2 m in the 3rd
second. The forece acting on the body is
a 2N B4N
e. BN d 8N

51. A simple pendulum is suspended from the
ceiling of a lift. When the lift is at rest its time
period is T. With what acceleration should the
lift be accelerated upwards in order to reduce

its period to T /2 7

(g is acceleration due to gravity)
a. 2g b. 3g
c. dg d. gz

52. Ify is the ratio of specific heats and R is the
universal gas constant, then the molar specific
heat at constant volume C; is given by

a. YR b.@
¥
= ..
¥i=1 ¥-1
53. Anideal gas is taken via path ABCA as shown in
figure.
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o
L
pip-2 E
o v 7
The network done in the whole eycle is
a. 3 Vy b. 3p V) . 6V d. Zero

54. In which of the processes, does the internal
energy of the system remain constant?
a. Adiabatic b. Isochoric
c. Isobaric d. Isothermal

55. The coefficient of thermal conductivity of
copper is 9 times that of steel. In the compasite
cylindrical bar shown in the figure, what will be
the temperature at the junction of copper and

steel?
100°C PC
IR
F 18cm fe— & cm—y
a. T5°C b. 6T°C e 25°C d. 33°C

56. The equation of a simple harmonic wave is
given by y = 6sin 2n(2¢ — 0lx), where x and y
are in mm and £ is in seconds. The phase
difference between two particles 2 mm apart at
any instant is
a. 187 b. 36° c. 54° d. T2

57. With what velocity should an observer approach
a stationary sound source, so that the apparent
frequency of sound should appear double the
actual frequency? (v is velocity of sound).
a.of? b. 3o e 2o d. v

58. If a black body emits 0.5 J of energy per second
when it is at 27°C, then the amount of energy
emitted by it when it is at 627°C will be
a. 405] b.162] c. 135] d. 135]

59. A string vibrates with a frequency of 200 Hz.
When its length is doubled and tension is
altered, it begins to vibrate with a frequency of
300 Hz. The ratio of the new tension to the
original tension is

a. 9:1 b.1:9 c.3:1 d1:3
60. How many times more intense is a 60 dB sound

than a 30 dB sound?

a. 1000 b.2 c. 100 d 4
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(CHEMISTRY |

&1. Which of the following is not an ore of
magnesium?
a. Camallite b. Dolomite
e. Calamine d. Sea water

62. The atomic numbers of Ni and Cu are 28 and 29
respectively. The electron configuration
1322222!}“39!.3#5%“} represenl:s
a.Cu* b. Cu®™
e Nit* d. Ni

. In the following, the element with the highest
iomisation energy is
a. [Ne] 352, 3p!
e.[Ne] 357, 3p”

b.[Ne] 352, 3p®
d. [Ne] 3s%, 3p*

. In the conversion of Br, to BrOj, the oxidation
number of Br changes from
a. zero to + 5 b.+1to+5
c. zero to— 3 d. +2to+35

. Among the alkali metals caesium is the most
reactive because
a. its incomplete shell is nearest to the nuclens
b. it has a single electron in the valence shell
e. it is the heaviest alkali metal
d. the outermost electron is more loosely bound than
the outermost electron of the other alkali metals.

. Which of the following represents the Lewis
structure of N, molecule?

x3x e
b. N = N

a. IN=Ni
W XX o X
4 ] o b4
c.xN— N d N =N
& 30 o+ 4 b4 4

&67. Hydrogen bond is strongest in
a.5—H-—0 b.0—H-—5
c.F—H-—--F d. O—H —-=N

. The decomposition of a certain mass of CaCO,
gave 11.2 dm* of CO, gas at STP. The mass of
KOH required to completely neutralise the gas
is
a.56g
c.42 g

b.28g

d 20g

The density of a gas is 1.964 g dm™* at 273 K
and 76 em Hg. The gas is
a. CH,

e.CO,

69.

b. C,H,
d. Xe
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70.

72.

74.

75.

76.

0.06 mole of KNO solid is added to 100cm? of
water at 208 K. The enthalpy of KNO;(ag)
solution is 35.8 k] mol~'. After the solute is
dissolved the temperature of the solution will be
a 203 K b. 298 K c. WK d. 3M K

. 4 moles each of SO 5 and O gases are allowed

to react to form SO in a closed vessel. At
equilibrium 25 % of O, is used up. The total
number of moles of all the gases present at
equilibrium is

a. 6.5 b. 7.0 c. 8.0

An example for auto-catalysis is

b. oxidation of SO, to SO,

e. decomposition of KCIO ; to KCland O,
d. oxidation of oxalic acid by acidified KMnO,

d. 2.0

. During the fusion of an organic compound with

sodium metal, nitrogen of the compound is

converted into
a. NaNO, b. NaNH,
c. NaCN d. NaNC
Identify the product ¥ in the following reaction
sequence
CHy—CH—CO0. — ZoHig
fa X HCL, heat 4
CH,—CH,—C00”
a. pentane b. cyclobutane
. cyclopentane d. cyclopentanone

The reaction C,H;ONa+ C,Hz1——
C,H;0C,H; + Nalis known as

a. Kolbe's synthesis

b. Wurtz's synthesis

c. Williamson’s synthesis

d. Grignard's synthesis

AG®ps T plot in the Ellingham’s diagram, slopes

downwards for the reaction

a. Mg+1—2 0y — MgO
b. 2Ag+é Oy — Ag,0
€. C+%03 — CO

d.co+%oz—> co,
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T77. Which of the following reaction taking place in
the blast furnace is endothermic ?
a. CaCO, — CaO+ CO,
b 2C+ 0, ——2C0
c.C+ 02—} C'Dg
d. Fe O3+ 3C0— 2Fe+ 3C0,

78. Liguor ammonia bottles are opened only after
cooling. This is because
a. it is a mild explosive
b. it is a corrosive liguid
c. it is a lachrymatory
d. it generates high vapour pressure
79. The formation of OF [PtF, ]~ is basis for the
formation of xenon fluorides. This is because
a. O; and Xe have comparable sizes
b. Both O, and Xe are gases
c. 0, and Xe have comparable ionisation energies
d. O, and Xe have comparable electronegativities
80. The highest magnetic moment is shown by the
transition metal ion with the configuration
a. 3d* b. 3d° c. 3d° o 3"
81. A transition metal ion exists in its highest
oxidation state. It is expected to behave as
a. a chelating agent
b. a central metal, in a coordination compound
c. an oxidising agent
d. a reducing agent

82. In which of the following complex ion, the
central metal ion is in a state of sp>d”®

hybridisation?
a. [CoF,;1* b. [Co(NH )] ™
c. [FE{CN}BF_ d. [C"(NHS}E]}F

83. Which of the following can participate in
linkage isomerism?

a.NO, b. H, NCH,CH, NH,
c. H;O d. INH,
84. Which of the following has the highest bond
order?
. Ny b.0, c. Hey d. Hy
85. Which of the following is diamagnetic?
a. Hj b.Oy e. Li; d. He3

86. The concentration of a reactant X decreases
from 0.1 M to 0.025 M in 40 min. If the reaction
follows I order kinetics, the rate of the reaction
when the concentration of X is 0.01 M will be
a.l73x 107! Mmin™ b 3.47% 107 M min™*

c. 3.47% 107° M min™! d. 1.73% 107° M min~!
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87. Chemical reactions with very high E, values are

generally

a. very fast b. very slow

c. moderately fast d. spontaneous
88. Which of the following does not conduct

electricity?

a. Fused NaCl b. Solid NaCl

c. Brine solution d. Copper

89. When a quantity of electricity is passed through
CuS0, solution, 0.16 g of copper gets
deposited. If the same guantity of electricity is
passed through acidulated water, then the
volume of Hy liberated at STP will be
[Given, atomic weight of Cu = 64]
a.40em® b.56em® e 604em’ d 80 cm®

90. Solubility product of a salt ABis1x10™* M in
a solution in which the concentration of A* jons
is 10 M. The salt will precipitate when the
concentration of B~ ions is kept
a. between 10 M to 107" M
b. between 107" M to 1075 M
e.>100" M

d <107%M

91. Which one of the following condition will
increase the voltage of the cell represented by
the equation.

Cu(s) + 2Ag*(ag) ===Cu™(ag) + 2Ag(s)
a. increase in the dimensions of Cu electrode
b. increase in the dimensions of Ag electrode
c. increase in the concentration of Cu® ions
d. increase in the concentration of Ag* ions

92. The pH of 10~* M HCI solution is
a. 8 b. more than §
c. between 6 and 7 d. slightly more than 7

93. The mass of glucose that should be dissolved in
50 g of water in order to produce the same
lowering of vapour pressure as is produced by
dissolving 1g of urea in the same quantity of
wiater is
a. lg b.3g c.Gg d 18¢g

Q4. Osmotic pressure observed when benzoie acid
is dissolved in benzene is less than that
expected from theoretical considerations. This
is because
a. benzoic acid is an organic solute
b. benzoic acid has higher molar mass than benzene
. henzoic acid gets associated in benzene
d. benzoic acid gets dissociated in benzene
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@5. For a reaction to be spontaneous at all
temperatures
a. AC and AH should be negative
b. AG and AH should be positive
c. AG=AS=0
d. AH < AG

96, Which of the following electrolyte will have

maximum floceulation value for Fe(OH), sol.?
a. NaCl b. Na,S

e- (NH, )3P0, d. K,50,
@7. For a reversible reaction,
X(g) +3Y(g)===27(g)
AH = - 40 k] the standard entropies of X, ¥ and
Z are 60, 40 and 50 JK~ 'mol~ 'respectively.
The temperature at which the above reaction
attains equilibrium is about
a. 400 K b. 500 K
e. 2T3 K d. 373K

98. The radii of Na* and Cl~ ions are 95 pm and
181 pm respectively. The edge length of NaCl

unit cell is
a. 276 pm b. 138 pm
c. 552 pm d. 415 pm

99. Inductive effect involves
a. displacement of g-electrons
b. delocalisation of f-electrons
c. delocalisation of g-electrons
d. displacement of m-electrons

100.The hasicity of aniline is less than that of
eyclohexylamine. This is due to
a. + R-effect of —NH, group
b. — I-effect of —NH, group
c. — R-effect of —NH, group
d. hyperconjugation effect

101. Methyl bromide is converted into ethane by

heating it in ether medium with

a. Al b. Zn

c. Na d. Cu
102.Which of the following compound is expected

to be optically active?

a.(CH,),CHCHO

b. CH,CH,CH,CHO

e. CH,CH,CHBrCHO

d. CH,CH,CBr,CHO
103.Which cveloalkane has the lowest heat of

combustion per CH; group?

a. cyclopropane b. cyclobutane

¢. cvclopentane d. evelohexane
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104.The catalyst used in the preparation of an allkyl
chloride by the action of dry HCl on an alcohol is

a. anhydrous AICL,; b. FeCl,
c. anhydrous ZnCl, d. Cu
105.In the reaction,
koholic  ,  Dilue ;
R—X S A — B, the product Bis
a. alkyl chloride b. aldehyde
c. carboxylic acid d. ketone

106.Which of the following compound would not
evolve CO, when treated with NaHCO

solution?

a. Salicylic acid b. Phenol

c. Benzoie acid d. 4-nitro benzoic acid
107. By heating phenol, with chloroform in alkali, it

is converted into

a. salicylic acid b. salicylaldehyde

c. anisole d. phenyl benzoate

108. When a mixture of calcium benzoate and
caleium acetate is dry distilled, the resulting

compound is

a. acetophenone b. benzaldehyde

¢. benzophenone d. acetaldehyde
109.Which of the following does not give benzoic

acid on hydrolysis?

a. Phenyl cyanide b. Benzoyl chloride

¢. Benzyl chloride d. Methyl benzoate

10. Which of the following would undergo
Hofmann reaction to give a primary amine?

0
a.R—C—Cl b. RCO NH CH,
e. RCONH, d. RCOOR

1M. Glucose contains in addition to aldehyde group
a. one secondary OH and four primary OH groups
b. one primary OH and four secondary OH groups
c. two primary OH and three secondary OH groups
d. three primary OH and two secondary OH groups
M2. A distinctive and characteristic functional group
of fats is
a. a peptide group b. an ester group
c. an alecholic group d. a ketonic group
113. At pH =4 glycine exists as
+
a. HyN—CH,—C00"~

G
b. HyN—CH,—COOH
. H,N—CH,—COOH
d. H.N—CH,—C00"~
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114. Insulin regulates the metabolism of
a. minerals b. amino acids
c. glucase d. vitamins

115. The formula mass of Mohr's salt is 392 g. The
iron present in it is oxidised by KMnO, in acid
medium. The equivalent mass of Mohr's salt is
a. 392 b. 31.6
c. 278 d. 156

116. The brown ring test for nitrates depends on
a. the reduction of nitrate to nitric oxide
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118. An organic compound which produces a bluish
green coloured flame on heating in presence of

a. chlorobenzene b. benzaldehyde
c. aniline d. benzoic acid

19. For areaction, A+ B——C+D,
If the concentration of A is doubled without
altering the concentration of B, the rate gets
doubled. If the concentration of B is increased
by nine times without altering the concentration
of A, the rate gets ripled. The order of the

b. oxidation of nitric oxide to nitrogen dioxide reaction is

c. reduction of ferrous sulphate to irom R b1 cE d_i

d. oxidising action of sulphuric acid - : ) 3
117. Acrolein test is positive for 120.Which of the following solutions will exhibit

a. polysaccharides b, proteins highest boiling point?

e Rt R —— a. 0.01 M Na,SO,(ag)  b. 0.01 M KNO,(aq)

e. 0.015 M urea(ag) d. 0.015 M glucose{ag)
(MATHEMATICS |

121. fu=a-b,v=a+b and|a|=|b|=2 then

|uxv]is
o a\hs —(a-b)* b. 9,,,‘4 —(a-b)®
n.-\‘llﬁ—{a-bs uL.Jat—{a-b*

122. The volume of the tetrahedron formed by the
points (1, 1, 1), (2, 1, 3) (3, 2, 2) and (3, 3, 4) in

cubic units is
w2 5 8
6 5
c.5 E
3

123. Unit vector perpendicular to i — 2] + 2k and
lying in the plane containing i + j— 2k and
—i+2)+kis

a. 8i—7j+11k b. 8+ 7) - 11k

1 - o
d. Bi—T7j-11k
mr
124. In the group Q — {1} under the binary

operation * defimed by a*bh =a +b + ab the

c. 8- 7j— 11k

inverse of 10 is
wl a1 o -0
10 10 10 11

125. In the group {1, 2, 3, 4, 5, 6} under
multiplication mod 7, 27! X3 =
a 1l b4
e 2 d 3
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126. The group (Z, +) has
a. exactly one sub-group
b. only two sub-groups
c. no sub-groups
d. infinitely many subgroups
127. If 3x =5{mod 7), then
a. 1= HmodT) b. x = 3{modT)
c. x= 4{modT) d. None of these

128.The argument of the complex number

({15

u.l 5_5;!1: c.i l:i'.E
10 G 10 3
129. The maximum value of n < 101, such that
1+ Y i* =0is
E-1
a. 96 b. 97 c. 99 d. 100
130. The value of (=1+4=3)% +(=1-/=3)% is
a. 2% b. 21
e 2% d. 0
131. All complex number z which satisfy the
equation =l =1lie on the
z+6i
a. imginary axis b. real axis

c. neither of the axes d. None of the above
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132. The value of sin[cot ™ {cos (tan™ x)}] is

u 1+x° % 247

1 Va+a? I Vr+a®
-2 -1

E'{ -1 i[‘Jx’—zl

133. The value of oe(# 0) for which the function
flx)=1+uatx is the inverse of itself is
a.—2 b.2
e.—1 d. 1l

134.1f x oceurs is the expansion nf[z +l] . then its
x
coeflicient is

n! n!
= D1l
n! n!

135. ftan A—ttm B=x and cot B— cot A=y, then

col{A—B)=

ook )

y x r

| B |

c.—+— d. None of these

r u
136.msﬂ£+ms?‘£+mszrﬂ=

12 4 12

n:.i 5_3—«;"5

2 2

c.?- d. =

3 3+43

137. If5in8, cosB and tan @ are in GP, then
cot®0 —cot®Bis

a1 b.1/2
e.2 d. 3
2
ey s A L Ay L A4
(r=1)% e+l (41?2 (x+1)?
Ay As Ag

+ + + ;
x+D' (x+1F (x+1)8
(A +A; +Ap — A, —Ag)=

a. (0.0) b (-8 —12)
c. (8 —12) d. (-8 12)
139.Iflng2{2"] +6)+ Ing2(4r_1}=5, thenx =
a4 b1
c. 3 d 2
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140.1f g, b, ¢, and d are the roots of the equation
x' +2:% 4327 + 42 +5=0, then
1+a® +b% +¢* +d% is equal to
a. —2 b. -1
o2 d. 1l

141. If ¢y, €y, €5, .-, €, are binomial coefficients of
order n, then the value of%+%” L

G
& ! +1 b. 2 -1
n—1 n+1
= 2 +1 d =
n—1 n+l
Lolihyl
142 The value uf{ﬁ?.)hg'g["' L )is
a4 b_i
4
c. 2 l
2
143.1f n{ A) = n( B) = m, then the number of possible
bijection from A to B is
& m b. m®
e.m! d. Im
144.s:in'l[:t,p|l—:c —-J:,_' 1-x%|=
ﬂ.xin_l.t—si.n_l'dl—x?‘

b.sin 'r+sin 1l —x

. sin! x—sin' -J;
d. sin L x +sin ' fx

145.1f tan® + tan 40 + tan 70 = tan O tan 40 tan 79,

then the general solution is
a.ﬂ:ﬂ b_EI:E

12
cp=2% d. None of these

146.1f a circle with the point (=1, 1) as its center
touches the straight line x + 2y + 9=0, then the
coordinates of the points of contact is

ﬂ.{—ﬂ, 3:] b.[—ﬂ,—:]]
c. (0,0) d. [% -%)

147. If the cirdles x* +y” + 2z + 2fy = Dand
22 +y* + 22" x + 2f’ yy = 0 touch each other,

then
a fg=1'g b.f'g=feg'
e ff'=gs d. None of these
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148._The number of common tangents to the circles
24y  =dandx® +y° —dx + 2y —4=0is
al b.2 e 3 d 4
149.The length of the tangent drawn from any point
on the cirdle x2 + y® =4z + 6y —4=01o the
cirelex® +y* — 4z + 6y =0is

a8 b. 4
c.2 d. Nuneuftb&ae
150. Ifﬂm-fac:ofﬂmeﬂapseE+b =1and the
b
hyperbola = — - ¥_ = coincide, then the
144 81 25
value of b* is
a. 25 b.9 e. 16 o 4

151. The latusrectum of the ellipse is half the minor
axis. Then, its eccentricity is

b, 1

3

d. None of these

a.

o & -

152. The ends of the latusrectum of the parabola
x° +10x =16y + 25 = Oare
a.(3,4),(-13.4) b.(5, - 8). (-5, 8
e.(3,—4).(13,4) d.(-3,4).(13,—- 4)

153. Which of the following functions is
differentiable at x = 07

a. cos{| z[) +] x| b. cos(| = [) -] x|
e.sinf|x[)+] ] o. sin(] x[) —| x|
154.1fx = msf+l¢gtani y=asint,then£i—!’-=

2 dxr
a. tani b. cott
e. — cott d. tant
155.1f 1 - tan B 1 I:anﬂzn -b
tanf 1 —tanB 1 b a
then
aa=1=5b

b.a=cos® b=sin20
c.a=sin®, b=cos20
d. a = cosB, b=sind

1sa.lu=[1 E}thEnA“is
01
1[1 2"—9.] b_[l ni]
0 1 01
n_[1 Zn i[1 nﬂ]
0 1 T 4
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157. If o, P, y are the roots of the equation
1 + px + g=0, then the value of the

a By
determinant| By o |is
y a B
a. b.0 c.p d. p* —2g
158. The number of distinet real roots of
sinTy COSX COSX
COSX  SinT  Ccosx intheinbewa][?,%]is
cosx  cosx  sinx
a. 0 b. 1 e 2 d. 3
159.The sum of non-prime positive divisors of 450 is
a. 1209 b. 1299 c. 1199 d. 1099
50
160.The last digit of ¥ p! = ¥ (2n)lis
lep=l0 n=1
j — prime
a. 2 b.4 c. 6 d 8
161. 'I'!aeintewallsuchthalj e I is given by

y‘l+::

o[o-5] -
:ju’i 2 [ }]

162. f log{tan x) dx =
:. % 5.0 el d. E

2
163.The value of [(ax® + bx +¢) dx depends on the
-2

a. value of b b. value of ¢
c. value of @ d. values of @ and b

164.The area of the region hound by the curves
y=rlandy=4x —x%is

a. Esq. units b. Esl:l units
3 3
4 2

€. = 5. units d. = sq. unit
3 . ESq

165'11aepmﬂmla:suluhmufydy l+y . when
rdr 144

r=lLy=2is
a.5(1+¢%)=%1+1%)
e 51+ y7) =(1+x9)

b A1+ ¢)=5(1+12%)
d.(1+4%) =21 +57)
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166.The solution of the differential equation
dy 2
L =(x+y)lis
; (x+y)

a. b.sin (r+y)=x+e

=¢
T+y
c.tan Nx+y)=¢ dotan Yr+y)=x+c
2

2
167. The maximum value uf[i] is
x

a. g”' b. -\E
el d. e

168.Let x be a number which exceeds its square by
the greatest possible quantity, then x =

4 1800-102-4109

173. The locus of the mid-point of the intercept of
the line x costt + ysina = p between the
coordinate axes is

ar ity i=gp? b.xi+y i=p
1:.:2+!.!?‘=-13J_E d.r£+y2=]]2
If the line through A =(4, =5} is inelined at an
angle 45° with the positive direction of the
X-axis, then the coordinates of the two points on
opposite sides of A at a distance of 3+/2 units are

—3

174.

. 34 d. 173

169.The subtangent at x =7/ 2 on the curve y=x

a. 12 b. 1/4
sinx is
a. 0
e.nl2
170. The value of j

|
: 105y +
e WY
b.E,,"]‘.l]“+10"+c

1 5
inh {107 )+
T S

.

d—— sinh(10) + ¢

log, 10
je’{l +sinx ms::}dr:

costx

a. eToosy + ¢

1m.

c.e'tanx + ¢
j':l:i +1

dx
41

a. :}E]ug,{:z +1)+¢c

€. Elgtan_ el —1)+e
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lnﬂ!.
-ﬁjlﬂ‘* -10"

b1
d. None of these

dx is

b. e secxtanx + ¢

d e cos’x—1+e

1. qf22+1
hﬁmﬂ [:E-]'FC
1. -1
Y [—5]

a. (7.2).(L 8§ b.(7.2). (1,8
e (7.-9.(L.-9§ d. {7.2).(-1. 8)

175. If the line px + qy = 0 coincides with one of the
lines given by ax® + 2hey + by® =0, then
a.ap®+ Thpg+bg® =0  b.ag® +2Zhpg+bp® =0
c.ag —2hpg+bp® =0 d. None of these

176. The function

f(ﬂz(lugt{l + a:):log, (1 —Ezr)) is

undefined at x = 0. The value which should be
assigned to f at x =0so that it is continuous at

xr=0is

a.n+b b.a+bh c. loglab) d.a—b
177, lim (12422 +...+n)%n "

“n—w=(n+1)(n +10)(n + 100)

a3 b.% c.% d. =
178. The number of triangles in a complete graph

179.

with 10 non-collinear vertices is

a. 360 b. 240 c. 120 d. 60
The angle between hands of a clock when the
time is 4.25 AM is signed to

a 17120 b. 14 120

e 13127 d 1212°

180.The point (5, — 7) lies outside the cirele

a.x+y—-8=0
b4y —5x+Ty=0

e 4yt —Br+Ty—1=0
d e +y’ —S+Ty—2=0

12
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ANSWERS
Physics
L (c) 2. (b} 3. (a) 4. (a) 5. (a) 6. (o) 7. {d) 8. (% 9. (c) 10. (d)
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Chemisiry
61. (c) 62. () 63. (b) 64. (a) 65. (d) 66. () 67. () 68. (a) 69. (c) 70. {a)
by TR T . T 76. (¢) 77. (a) 78. (a) 79. (c) 80. (b)
SL() 82() 8L() SLf) S S6(H) SL() S8() B (B) 90 (o)
SL(d 82() 8} () 95 () 96. (a) 97. (b) 98 () 99. (a) 100 (a)

0L (¢) 102 () 103 (d) 104. () 105.(c) 106. (b) 107.(b) 108.{a)  109.{c)  110. ()
1L () 12 (k) 13(b) 114() 115 () 116 () 117.()  1I8.{(a)  119.(c)  120. (a)

Mathematics
121 (a) 122 {a) 123 (d) 124.{d)  15.(¢) 126. (d) 127.(¢) 128.(c)  120.(c)  130. (c)
131 (b) 132 ()  133.(c) 134.{c) 135.(c) 136.{a) 137.(x) 138 (d) 139.(d)  140. ()
141. (b} 142 (a) 143. (¢ 144. (c) 145. (b) 146. (b) 147 (b) 148. (b) 149. (¢} 150. (c)
151 (¢) 152 {s)  153.(d) 154.(d) 155.(b) 156.{¢) 157.(b)  158. (b)  159.(¢)  160. (a)
161. (b) 162 (b)  163.(b) 164 (b) 165.(b) 166. ()  167. (a) 168. (a)  169. (¢} 170. (a)
7L (¢} 172 (d) 173 (x) 174.{(c) 175.(c) 176.(b) 177.(b)  178.{c)  179.(a)  180. {a}

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

Physics
L. (c) The angle of incidence = i reflection occurs for blue and green colours of light.
Tek'r e ihes angles oF rebsiction. Again, since critical angle for red colour is greater than

According to given sitnation, reflected rays and
refracted rays are perpendicular to each other.
ie. i+r=90 (i)
s According to Snell’s law,
sini

sinr
srnl

!mtgﬂﬂ

cosi
W= tani L)
If ii. be the critical angle for the pair of media, then
1
p=— L Aii)

sin i

- From Eq, (i)]

From Eqgs. (ii) and (iii},lwe get

tani= —
sin i
= sini . = coti
= i = sin" (coti)

2. {b) Refractive index of water = n

Since, fish looks the bird from water (denser medium)

to air (rarer medium).

Hence, normal shift d ={n — 1)k

Butamordmgtnqueshnn realdepthh =y
d=(n—1)y (- heightof bird = y)...(i

Tileblrdshmghtfrmntbesurﬁceofthewntensequa[

to the summation of the normal shift and height of the
bird from the surface.

ie. d'=y+d=y+(n—1)y [From Eq. (ij]

d’ = ny -.-(ii)
Total actual distance between bird and fish

=x+d'=x+ny
3. (a) The given situation is shown below
B
4 N r"
i 5

440 e
2 ; 45’1 \ -
o .
5o~
4
A c
B G
Since, critical angles for blue colour and green colour
are less than angle of incidence, hence total internal

angle of incidence hence red colour transmitted
outside from surface BC.

- (@) Let f; and f; are focal lengths of convex and

concave lens respectively, when they are kept in
contact co-axially, then focal length F of the

combination is given as
1_1 1 Focal length of concave
F T (fp |lemsisnegative
1_f-h
= F4h
fufs .
- F= iy
fa-h
When hoth lenses are kept at a distance d, then their
combined focal [englh F’is given as
1 1 if

F fl X A
1 1 1 d

F fi f: ffs
5 I_fz_fi"'d
F hifs
5 ¢ (i)
fa—fi+d

From Eqs. (i) and (ii), it is clear that F'< F
i.e. focal length of combination will decrease.

. {a) Since, convex lens made of 3 lavers of different

materials have only one focal length. Thus, for a given
object, there is only one image.

{c) Speed of light in terms of permittivity of free space
£y and permeability of free space p is given as

o= 1 = ..-..1..-.-.-
Jl-"'nEu VitoEq

. (d) When a third slit is made in between the double

slits in YDSE, then contrast between bright and dark
fringes is reduced. It is because in the case of double
slits, light passes only two slits. Now, the same light is
passing through the three slits which results in
reducing the contrast of bright fringes as well as dark
fringes.

. (*) In double slit experiment, for possible interference

manrmonﬂ\escreenlsgwenas

dsinB = ni
Given, slit width, d = 44

4A5in0 = ni
= 4sinB =n

Since, maximum value of sin@ = 1
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s For maximum number of possible interference
maxin,
4-1=n
= n=4
e, n=0123
s Maximum number of possible maxima will be 7
ie0,+1, +2+3
Hence, no option is correct.

9. (¢} Given, wavelength of used light,

A = 400 nm
For minima in Fraunhofer diffraction,
dsinf = nk
For first minima n = 1, where 8 = 307
& dsin 307 = 1 x 400
= d = {00 nm
For maxima in diffraction,

dsin® ={sn+1]%

For first maximan = 0

= dsinB ={0+1}%
= dsinf = A
2
=% B00sinf = ﬂ
2
=% zinf = l
4
1
= B8 =sin"| =
(3]

10. (d) Greater is the wavelength of wave higher will be its
degree of diffraction, since radiowave has maximum
wavelength, hence maximum diffraction takes place in
a given slit for radio waves.

11. {a) When an unpolarised beam of intensity I, falls on a
polaroid, then after polarisation, the intensity of the
emergent beam of light becomes %,

12. (b) Materials which have different absorption for
i incident plane for light are called

crystal, Tourmaline is one example of
such type of erystal.
13. (c) Given, @, = 12uF = 12x10~°F
Q. = SuF
=_—8x107°F
Initial value of electrostatic force of attraction between
both spheres,
F ol 00
dne, r?
1 12x107°x8x107"
B 4, re
1 96x107" .
= it tlisre A .1
K pre— (i)
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When both charged spheres are kept in contact, then

new charges on the spheres will be
(3 +
=0, =@_1 2@3
.—.12"_;_31‘:2"1::2.;.:19‘5 F
. Final value of electrostatic force between the
spheres,
F = 1 0,x0,
2 2
4mME,
__ 1 2x10fx2x10"
4me, r
1 4x107®2

...(ii)

Ly ine, 2
From Egs. (i) and (i), we get

1 96x1072
. Fl_‘hmn- r?
' F, 1 4x10¢
4ﬂ£u‘ 2
= E 2
E 1
= E:FE=24:1

14. (a} According to given situation, potential at the
surface of small conducting sphere of radius r,

r R
Potential at the surface of bigger conducting sphere of
radius R,
Vn=ﬂ+k£
R

.. Potential difference between the spheres is given as

4 R R
ks _ka_,(a_a
r R r R
=-t]s_ g]
ameolr R
15. (a)} The given situation is shown below
9;=Q
I !
g:=+q ] 95=+q
Net potential energy of the system = 0
ie. U, =0
1 &9, 1 94, 1 a4 _,

ame,” | dame, 1 dmey,

15
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o (D

Nz + Gz + 43 =0
Qg+gq+qQ=0
Wq+q°=0

q2Q +g)=0

ce, g=0
20 +qg=0

-q
= =
e 2

NI

16. (d) We know that, in series combination of capacitors,
net potential difference is equal to sum of the
individual potential difference of each capacitor
ie, V=Vi+V,+V,..... [V, =V, =V; =200V]
= 600 = nx 200
= n=3
So, there should be 3 capacitors in series to obtain the
required potential difference. The equivalent
capacitance of 3 capacitors in series is given as

1 | s e TN o |

—_——mt ===

Cq 6 6 6 6 2
= qu:ﬂ“F
Now, we require 18 pF capacitance for this, we need
9 number of such capacitors in parallel.
.. Total number of capacitors (condensers)
=0x3=27
17. {c) The given circuit diagram is redrawn as

Equivalent capacitance is given as
oo 6x3
= +C; = + 2= 4uF
"0, %0, 643

.. Total energy stored in the condenser system,

1 2 1 =
U=—-C, -Vi=—xdx10 % x2
g ™ 2

=8x107° | = 8]
18. {d) Drift velocity of the electron is given as

Oy =—0

where, ¢ = charge on electron,
E = electric field,
T = relaxation time
and m =mass of the electron.
Since, E=%
eVt
oy =—0r

mi
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Since, e, V, mand [ are constant .

e Cg=T

On  increasing the temperature of metal wire,
relaxation time decreases, therefore drift velocity of
electrons also decreases.

But on inereasing temperature of metal wire, thermal
velocity of electron increases.

19. (b} Redrawing the given circuit network as

1502
D c
1501 150
150 % o 1
501 : ) z 50
150 1562
A o445 B

Equivalent resistance between points Dand €,
(15 +15)=15 _ 30x15
By = = =104
(15115)+15 45

Similarly, R,.=R, . =100
Now, circuit, diagram reduces as
100
o A c
150 ¥ 150
A 100 B

. Equivalent resistance between points A and B is
given as

Rap =(15 + 10 + 15)[J10 = 40| 10= 2010

40 + 10
400
=—= R0
50
20. (a) Since, the terminals of battery is connected at one
quarter distance. Hence, ratio of lengths between two
parts will be

=180

1+3
Since, potential difference across Ry and R, is same, so
they are connected in parallel.
.. Equivalent resistance of R, and R,

16
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pro_thlts R,R, Magnetic field at the centre due to circular wire,
R, + R, B < bol (270 _pol 3
_5x18 _:0 o 360 3 4
T6+18 = 3ol
- . 8
.~ Total tance, By = B+
‘otal resistance r=45;15 Lreibin [in downward to the plane of paper]
—60 Magnetic field at centre O due current carrying wire
T - AB will be zero becanse point (0 lies along AB
Cun'e‘nl‘,l':-;:-ﬁ-.—-SA o B; =0
= Magnebcﬁ.eldntﬂduetucurrentm:rymgwueﬂ]}
According to cwrrent division rule, current through
bigger arc (i.e. through Ry) Hx- {m&uwwdtnﬂleplmnfpnper)
I, =1 LL T (T =075A .*.Netmnpleheﬁﬂ]dntﬂ:lemnh‘e,
R, + R, 6+18 3,1 ol
Bu = By + By + By=hol 4 0 Lot
21. (b _ av 4mr
] A | —Ar—, _ it £
A 1y A0 sa B [ﬂ 4-.-:] [ ]
Applying Kirchhoff's voltage law, we get 24. (b) Given, 8, = 60°.8, = 30°
Vg +BX2+12+8x2-4+5x2=0 We know that, deflection in galvanometer 8 and
= —V,y+48=0 current I are related as
= Vi = 45V tan® = KNI

where, K = constant,

22 (¢} Magnetic field at the centre of circular carrying
conductor, =number of turmns in the coil of galvanometer

Br_llpl ...{i] ﬂ.[ld I=mt NA
M_lngnetieunﬂ:ennsntadi:tﬂ.nﬂerﬁ'ﬂmﬂ]eceutmis i I:anHB=I\.|’_E
EIven as - - innﬂ}":N_A

Bs ey .

Ar~+x) JE_N,*

Here . x=r = T

B

_ wolr®

B = -

3N,

polr®  _ _ pylr? = 1 N,
smr“"ﬂ 2.2/ - N,:Np=3:1

25. (d) I, = 204, I, = 20A

i =2cm
ra =10+ 2 em =12em
The given situation is shown in the figure.

| s 41
L=20A
t=15cm
S 1y=20A
P Qo

10 cm
The forces on arm SR and P are equal in magnitude

and opposite in direction and also having same line of
action, hence they cancel to each other.
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. Resultant force on the current loop PORS,
F = Fpg — Fou
_ g Lilxi I-lu_illl"zI

= 1 1
=2x10‘-x20xmx15x10‘“r e
szm 12 10

=5x107' N

26. (b} Given, shunt resistance, R = 102
Total current, I = 1004
Galvanometer current, I, =14

We know that,
1 =1h
£ R +C
Lo 1
= 1=
1+C
= 1+ G =100
= =990

27. fa) On moving the circular loops further apart, flux
linked with loops will be reduced. Therefore,
according to Lenz's law, current will increase in both
circular loops to increase the linked fux.

28, {g) The given circuit diagram is L-C-R. series circuit,

where
Vy=80V,V. =100V
V=40V

Since, V=V

Value of eml E is given as

E =‘|J;J:t? +(Ve =V,

= 1,‘502 +(100 — 40)°

= /6400 + 3600 = 100 V

29, {c) For a transformer.

1,=5A,V, =230V

V, = 2200V
Power at primary side, P, = VI,

=220 x5 = 1100 W
Since, 50% power is lost, hence power at secondary side,
P, =50%of P, = 2% x 1100
100

= P, =550 W
. VI =550
= 2200 % I; =550

) =l=u_~25_-\
2200 4

30. {d) In series L-C-R cireuit,
X =X

Z= Jﬁ* +H{X, —X.)°

= Iy
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Z=R
. Power factor = cos @
R R
== ]
Z R

Hence, power [actor is not zero.
Therefore option (d) is not correct.

In L-C-R series resonance circuit, peak energy stored
bw a capacitor is equal to peak energy stored by an

inductor.

Average power, P, =V x I xcos(P
= Vions % Ins
= apparent power

L-C-R series resonance circuit is purely resistive
because X = X-. hence no wattless current exists in
this circuit therefore wattless current is zero.

(e} Solar spectrum is a line absorption spectrum which
is also called as Fraunhofer line of missing

wavelengths.

. () According to first situation wavelength of incident

radiation,
hy=h
Stopping potential, Vi, = 3V
According to Einstein’s photoelectric equation,

Kmn =';::l _:;:
" Ao S
= LA Y 3

[where, i, = threshold wavelength. ]

= e-3V, = l—L
A A
1 1

We=h ———

- o v 0

According to second situation, wavelength of incident
radiation,
Ay =20
Stopping potential, Vi, =V,
Again, Einstein's photelectrie equation,

Knm=hv5_¢
1 1
= e S o
- e "‘{Az Ao]
- i) "

j=k Ay
o
20 Ay
s < R O |
= i L iy e e
W Ay A Xy
= Ag=4dA
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33. {c) According to Einstein’s photoelectric equation
maximum kinetic Enfrgy
K, . =¢eV,=hv—

=h{v—wy)= ’K{}. ?..]
i

Hence, in photoelectric  effect, maximum kinetie
energy of emitted photoelectrons depends on work
function of metal surface, frequency and wavelength of
incident vadiation but does not depend on intensity of

incident radiation.
34. () We know that, wavelength of hvdrogen spectrum is
given by
logll. 1 38
i)

For minimuwm wavelength of Lyman series,
n=landn, =

;=R[L_L)=H
(A )imin {1}2 -
_1

R

For minimum wavelength of Balmer series,

= (Aa )i

n=2andn, ==

1 1 1
— =Rl —— —
”"B:lm'.,. [ﬂg "’]

o

1

—
[
%
g
-}
i
2 | o | = |

—
-

=

e

1]
b | =
]

-

=
3
£

35. {d) Hydrogen atom does not emit X-rayvs because its
energy level are very close to each other. Hence, the
transition of electron emits high energy radiations
having short wavelength.

36. {c) Given, ho=1,

Since, de-Broglie wavelength,
h

i)

h

=

[From Eq. (i)]
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< JE =J:
Kp m,

Squaring both sides, we get

i i i,

K, m,
since m, > m,

K =K
{a} Nuelear force hetween two protons at a separation
of 404 is much greater than electrostatic force
between them.
ie. F ==F

. () Blue colour of water in the sea is due to scattering

of light by water molecules. As blue colour of light has
smaller wavelength, therefore scattering of blue colour
of light is exceptionally large.

Therefore, blue colour of sea water is due to scattering
of sunlight by the water molecules.

. (&) Nuelear radius and mass number A are related with

following relation,

R =RA'"
B _

Ay
Ry

113
I_]
Given, 4; = 216 and A, =125
R (216 1/3
R, \125

i 3 143
()]
6
"5
R :B,=6:5
i) Given, output power, P, = 1.6 MW
=16x10%wW
Energy released per lission,
E, = 200 MeV
=200%10° % 161077 ]
=320x 1073
=32x107' ]

The rate of fission R is given as
I

B=20
E,
_ L6x10°
32x 107"
=05 x10" =5 x 10"/
{a) Let initial masses of two radicactive substances be
e
IfT; and T; be the hall-lives of two radicactive

substances,

Then, T, =1lwyr
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3= 2yrs
Total time, 1§ = Gyrs
Hence, remaining mass of the first substances after
t=6Gyrs
& 611
1% 1
Ne=Wle Padrd
‘ “[2) "(2]
Ny
gf
\
= N1=£-“—
64
Similarly, remaining mass of the second substance after
t=6yrs
L
2ol 62
1% 1 N,
No=Ny| =" =Ny=| =—=
; “(z) “[2] 8
_]\T
= V=
N,
Pt
h:..ﬁ.:‘_i.:l:;il_—_-l __J:i}
N, Ny 8 N, 8
8
Since, activity, A = L‘\“—-@N
=5 Aai
4
J
i TR 7
A, N, 8 1 14
= A1:AE=}_:4

42, (e) When an o - particle emits from a radivactive
nuclei, then its mass number is decreased by 4 unit
and atomic number is decreased by 2 unit.

When a B-particle emits from a radioactive nuclei, then
its mass number is unaffected, whereas atomic number
is increased by one unit.

Here, initial nuclei = o, U™

Final nuclei =

Change in mass number = 235 — 9.[!3 =32

Number of ¢t-particle emitted =—=§
+

s Number of emitted B-particles
= 8x2-(02-82)=16-10=6
43. (a) Neutron is the most stable particle in the baryon

group.
44, (b) An unbiased p-n junction is shown below.
o n
e |-+ | 8e
oret |- + fat et
"o |- +| & a
N=c R e
'[Daphlinn region
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From the diagram, it is clear that in depletion region,
n-side has immobile positive charge, whereas p-side
has immobile negative charge.

Therefore, potential at p is less than that of n.

. (¢} The given logic diagram is shown as
A A+B
B8 (A+B)C
C
Output of logic gate is given as
Y=(A+B)C

Inoption (a), A=0B=1C=0
: Y=(0+1)-0=0
Innpu.m;b} A=1B=0,C=0
- Y=(1+0)-0=0
Innptu:ml:e] A=sLB=0,C=1
Y=(1+0)-1=1
L AL Bel Gl
Y=(1+1)-0=0
Hence, to get an output ¥ =1
A=LEB=0andC=1

. (g} According to Newton's law of gravitation,

Cammginia

2
r

where, F = gravitational force between two bodies of
masses my and g,

r = distance between the two masses

F=

and @ = universal gravitational constant.

C= Fr?
iy
2
o] LFIF]

[y ][ ma]

JIMLTEIT o npageeg
[MI[M]

(d) Let u be the initial vertical velocity of the body by
which it is projected vertically upward.

If t be the time taken by the body to veach a height h
from the point of projection, then using equation of
vertical motion,

1 2
h=wt——
Egt
= gttt =t +%h =0
2 [
3 t=‘2n:tqj4u 4z x 2h
-
_ut :!uz — 2gh
£
It means  has two values which is alveady given in
(question,
w4+ +fu — 2ah
h=———
4
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i _u—qfu’ —2gh 5, Loss ofwelgit (ke Yos I8 cqms rasase
a ty = g 10
£
e Bt o Weight of body in water =50 — 15 = 35¢g
L 50. {c) We know that, displacement travelled by a moving
body with constant acceleration a in nth second,
i oy gty +15) 1
2 3n¢u+5a(2n—l:l

48. (a) C;;e;lg mass suspended from spring balance, For first second, n = 1

m=

8 = GO° & 31=u+-—;ﬂ{2x1—1]

The given situation is shown below

5=u+% A sy =5 m]
For third second, n =3
sx=u+%{2x3—1}

22u+% i) [ 55 = 2m]
l Subtracting Eq. (i) from Eq. (i), we get
g —3=2a
From the diagram, reading of spring balance, - a= :'}-m /¢
E=T i) 2
Since, TeosB = mg Force acting on the body,
s -3
T M8 .. i) F=ma =4x[—]=—l‘.i?\"
cosB 2
From Egs. i) and (ii) we get Hence, foree acting on the body in opposite direction of
p=TE _ Mg its motion will be 6N.
cosB  cos 60° 51. (b) Time-period of simple pendulum is given as
= ﬂnng 7
=2x10xg T=2n[— L)
= 20 kg-wt £
49. (b) Weight of body in air, [!' a be the accelen_ltiml of the lift, so that time-period of
o —Ex 102k simple pendulum is reduced to T/ 2.
!nI _Sug_s:': g ie TI=T!|2
Weight of body in water, ] 1 ]
my=40g=4x10" kg = on g+d=5x2n£
Buovant force on the body, ; I
F'=mg—myg = l.—
= elm, —my) cie 4y
=g(3 %107 - 4x107) = g+a=4g
F=10"gN i) = a=3g
But buoyant force is given as 52. (¢} According to Mayer’s formula,
F'=Vpg C,~Cy=R
= 107%g = Vpg [From Eq. (i)] where, C, = specific heat at constant pressure,
=y 102 =pv Cy = specific heat at constant volume
R= tant.
W02=10°V [op =10% kg/m] - mican "H
15 o & = £ _1=—
= V=10"m cv c"
. Loss of weight in liguid = pVe B
. _ -5 e = = f-1l=—
W'=15p 107 =10 [opr=15p] cy
=15 x10* x 107 x 10 R
= Cy=
=015 N 71
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53. (h) Net work done in cyelic process ABCA,
W, = Area enclosed by path ABCA

1
=EX{3V| =Vidldp —pu)
=%x2‘l-’] * 3p, = 3p V)

Since, eyclic process is taken in  anti-clockwise
direction, hence net work done will be negative.
W =—3pVy
54. (d) In isothermal process, temperature remains
eonstant, hence internal energy of the system remains

constant in isothermal process.
55. (a) The given situation is shown below
T,=100°C T T,=0°C

(Lo =)

L T L —

Iy=18 cm la=6 cm
Thermal conductivity of copper
=9 thermal conductivity of steel
K. =89K,
Since, hoth bar are connected in series, hence heat
current along the bar will be same.
. dQ _ KAT, —T)
dt I8
_ KA -T,)
= I
. 9K A(100 - T) K A(T - 0)
18 6
- 100 -T)=T
300-3T=T
= 4T = 300
= T =75°C

56. (d) Equation of simple harmonic wave is given as
y = Gsin Zm{ 2 — 0.1x)
Path difference, Ax = 2mm
Comparing with standard equation of wave,
i = Asin (ot — kx)

= Asin Z’{‘Ui‘—i-x)
2n

i =101
2n
k=02r
& _2x _ 2n o
Wavelength, & = v 10 mm
. We know that, phase difference,

= % s path difference ( Ax)

L )L
10 5 5
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57. (d) Given, sound source is stationary, vg = 0

Apparent frequency, = 2f
where, f is actual frequency of sound.
By using Doppler’s effect,
s sfBtey
7= f(2te
[where, © is velocity of sound A ]

af = f[ﬂu]

]

I

= Ip=r+upg
= =1y,
=» g =0

. (a) Given, T, = 27° C = (273 + 27)K = 300K

T, =627C
=627 + 2T3)K
=800 K
Energy emitted per second
E =05]
E, =7
According to Stefan’s Boltzmann law,
Energy radiated per unit area per second is given by

E=oT!
4
— = E= T_Z
E \L
900!
(o
300
= E, =S81E; = 81 %05
=405

. (o) Given, L, = 2L, f; =200 Hz, f, = 300 Hz

We know that, frequency of vibrating string is given as

Aff
-2

where, it = mass per unit length of string
and L =length of the string.

JT
= N T
=g LI L
H Vh L
= T; _fols 300 21,
L fil, 200 L
T 3
T;
= T8 e
L
Ty:Ty=9:1
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60. (a) Loudness of sound is given as

L=10bog;—
Iﬂ

So, we get L, — 1, = ]Ulﬂgm%
1
here I, = 30dB, L, = G0dB

Chemistry
61. {c) Camallite : KCI- MgCl,-6H,0
Dolomite : MgCO ; -CaCO,
Calamine : ZnCO 4

Sea water : ore of magneisum
. Calamine is not an ore of magnesium.

62. {a} Electronic configuration of Ni, Cu and their ions are
Ni = 15724225735 235 35 452
Cu=15"2s2p53s7 3p" 3d"" 45"

Nitt =1s72s 255352 3p5 305 4s"
Cu* =152 2 357 3p"3d™ 45"
Electronic configuration represents Cu™ ions.
63. {b) The element [Ne]3s23p? have hali“filled p-orbital.
As a result, it is more stable.
.. The ionisation energy is highest for this element.

64. {a) The oxidation number of Br in Br, is zero.
The oxidation number of Br is BrO3

r+3x(-2=-1
r=—1+6
£=+5

65. {d) Among the alkali metals, caesivm is most reactive
because the outermost electron is more loosely bound
than the outermost electron of other alkali metals.

G6. {a} Electronic configuration of nitrogen is

N=152"2% e 2,5
In outer most shell, it has five electrons.
2.t share 3 electrons to complete its octet as follows :

AN ——Ni
67. (¢} Hydrogen bond is strongest in F—H --- F as the
electronegativity of fluorine is highest.
G8. {a)} Decomposition of CaCi{) ; as follows:

CaCO, —2» Ca0+ CO,

iy g
102 dm® or (1 2mele) 22 gor 1 f 2ok
MNeutralisation reaction of KOH and CO ; as follows:

ZKOH + CO,— K, CO, + H,0
2 mdes 1 mole
1 mle -;-mule

NURTURING SUCCESS OF EVERY CHILD WWW.DEEKSHALEARMING.COM

¢ 1800-102-4109

60 —30 = 1-:}10@1,,%
1

= 3=Iﬂgml—“
i
= L 108 = 1, = 10001,

L

1 mole of CO, reacts with 2 moles of KOH
1/ 2mole of COy, reacts with 1 mole of KOH
SMass of KOH=1x%561=561g=56 g
dRT _ L9642 00821 = 275
p 1
o p=Them Hg = Latin,
d=1964 g dm™

R =00821 dm %atm K mol™

69. (o) M =

M=44g/mol
S50, gas is CO,.
T0. {a) 0.06 mole KNO, added to 100 em® of water at 208 K.

AH = 35 8k]/mol
AH=mx=xC % AT
[AH for 0.06 mole = 35.85x 0,06 = 2. 148 k]]

Mass= 100 em* =100 g
oo 2148 =100 0.004184 k] = AT
AT =5.133 K

It is an endothermic process as heat absorbed.
So, temperature will decrease.
2. Final temperature

T'=295-5.133

T=202586TK=293 K

7. () 250, + 0, == 250,
Imitially Amales 4 maoles i}
Al equilic -2 i -023x4) 2
=1 =3

2. Total moles at equilibrinvm =2+ 3 + 2= 7 moles.
72. (d) An example of auto-catalysis is oxidation of oxalic
acid by acidified KMnO 4 solution.
In this reaction, one of the product (Mn®) formed act
as a catalyst and speed up the reaction.
2MnO; + 6H* + 5C,H,0,
Permagnate iom Uialic acid
— 2Mn? + 8H, 0+ 10C0,
Antocatalyst
73. {¢) When a nitrogeneous organic compound is fused
with sodium, the nitrogen present in the compound is
converted into sodium cyanide.
This reaction is also called Lassaigne’s test.
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74. () The complete reaction is as follows :

¥ CHy—CH
CHy— CH,y — COK e
| = 2 Catt __Heat | \‘" =0
CHy— CHy — COOP CH—CH
Caleiion salt
of carboy lic acid Clemmensom | Zo-Hg
reduction | e fweat
CHy—CHy
| CH,
CHy CH”
Cyelopentane:

75, (g} Williamson ether synthesis is an organic reaction,
forming an ether from alkvl halide and deprotonated

aleohol ie.
CoH,ONa + CyHyl —s CoHyOC,H; + Nal
Sodiom ethoxide  Ethane iodide
{ester)
76. (c) For the reaction, C + IED:_’ CO,

AG® s T plot in the Ellingham’s diagram slopes
downwards.

As for this reaction AG® become more negative with
increase in temperature.

77. {a) Decomposition of calcium carbonate to form
calcinm oxide and carbondioxide is endothermic

reaction.
CaC0,—s Cal + €O,

78. {a) Liguor ammonia bottle is opened only after cooling
because it is a mild explosive.

Note The concentrated ammonia solution in water
results in liguor ammonia.

79. (¢} The formation of O[PtF,]™ is the basis for the
formation of xenon fluorides because O, and Xe have
comparable ionisation energies.

80. (b} Magnetic moment of the element / ion is highest

for configuration 34°_[TT7 [1]1[ 1] because

number of unpaired electron is maxinmm i.e. five.

S1. (¢} If a transition metal ion exists in its highest
oxidation state, then it behave as oxidising agent.

The oxidation number of metal can only decrease from
its highest oxidation number ie. it will undergoes
reduction and oxidise other element.

82. fa) In[CoF, 1", F~ is a weak ligand. It cannot pair up
d-electrons and form outer orbital octahedral complex
while NH; and CN7 are strong ligand.

In [CoF; 1%, outer orbital 44 is used in hybridisation.
Thus, it is called outer orbital or high spin or spin free
complex.

Co =[Ar] 3d" 457 and Co™ =[Ar] 3d°
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e (ANTAT]
af

| dx dp ! el
Tt 111 T2 0 0 0
Six pairs of o—
From & F™ ioms
™)

. {a) Linkage isomerism can be shown by compound

containing ambidentate ligand. In NO,, NO, can bind
either by N or by 0.

eg [ColNHz)5(NOCl; and [ColNH; ), ONOIC],
Yedbomar Blue

. () No[14 electrons] =

ols”, o"1s%, 02, 0’ 25", ndp] = ndp], o2p?

NN rNb and N, are bonding and

Zb” s | anti bonding molecular
Lnrhitnl 5= electron

Bond order =

e
2
*. N; has highest bond order i.e. 3.
While O,, He, and H; have 2, 0 and 1/2 bond order

respectively.

. (¢} Hi and HeZ contains odd number of electrons

. They are paramagnetic.
Among Li; and O,
Lis(6) = 015, 0" 157, a2s®
Li have no unpaired electron.
o It is diamagnetic
0,(18)=0cls" ols® 02 o2 n2pl = ftg-rf
o2pZ, W, =1 o,
It has two unpaired electrons. So, it is paramagnetic.
ik} For 1st order reaction
0.l
log ——
0.025

po 2303, [Ro)_ 2003
t [R] 40
lamxlng-'l 0.0347 min~
40

Rate expression,
r=k[Al= 00347 x0.01 = 347 % 107 M min™".

() According to Arrhenius equation
-E,
k= Ag BT
Here, k decreases with increase in E_ (activation
energy).
Chemical reaction with very high E, values are
generally slow.
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88. (b Solid NaCll does not conduct electricity because
the ions (Na* and CI™ ) are well arranged in the crystal
structure and not free to move to conduct electricity.

89. B According to second law of Faraday,

My e
E
0.16
64
_016x2_ 001 _

E,
e
2

Volume of H; = 2

90. (¢) K, = 107°M2

K, =[A"E]
0 = (107 [B7]
[BT]=10"M
.. Salt will precipitate, when concentration of
[B7]=107" M.
91. {d) According to Nemnst equation,
00591, [Cu™®]
log——
n [Ag-i-]?_
2 The voltage of cell will increase with increase in
concentration of Ag™ ions.

92. {¢) pH = —log[H"]
[Hl=10"+107 =11x107"
pH=—log({1.1 x107"}

pH=7-log(l.1)
- It is between G and 7.

Ea=Eq—

cell —

93. {h) Lowering in vapour pressure is directly
proportional to moles of solute particles
(X5 Daucnse = (X hurea
_ W, 18 _ 1xI8§
ie. B
50 180 5060
Wp=3g
94. {¢) Osmotic pressure is a colligative property. It
depends upon the number of solute particles. Benzoic
acid undergoes dimerisation.

- Number of particles reduces (i < 1) Hence, osmotic
pressure observed is less than the theorvetical
consideration.

95. {a} For a reaction to be spontaneous at all temperature
AC should be negative. As we know AG = AH — TAS
=—ve—T (+ve)=—ve
2 AL and A H should be negative.
1
96. {a) Flocculation val T B —
@ Ry o Coagulating power
Fe{OH) is a positively charged sol.
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For coagulating Fe{OH), negatively charged
electrolyte is used and greater the value of —ve charge,
coagulating power will be strong. Among given
electrolyte, NaCll has lowest coagulating power.
Hence, its floceulation value will be maximum.

97, (b) AH = —40 k] = —40 % 10° |

AS=AS, o — ASp
= 2(50) — 3(40) — 60
= 100 — 120 — 60 = — 80
AG = AH —TAS
0 = — 40 % 1* — T{-80)

40 107

T= =500 K.

9. {c) NaCl forms fee structure.

-ADiagonal length)? = (v24)* = 2r*)* + Ar™)?
Where, a = edge length, r* and r™ are radii of Na* and
Cl” ions.

a=2[r*)? +(r P]=2(95 + 151)= 2% 276 = 552 pm

99. (o) Inductive effect involves the displacement of

ag-electrons from less electronegative element to more
electronegative element in a compound.

100. {a} The basicity of aniline is less than that of

cvelohexylamine because of + R-effect of NH, group
in aniline.

101. {¢) Methyl bromide is converted into ethane by

heating, it is ether medium with Na.

2CH;—Br + 2Na—— CH,—CH ;+ 2NaBr
ethyl bromide  Sodinm Ethane

102. {¢) The compound having chiral centre,

CH,CH,CHBrCHO is expected to be optically active.
H

i*

nﬂac(‘l Br
THO)

103. {d) Cyclohexane has the lowest heat of combustion per

CH,, group. As, stability increase upto 6 membered
ring due to decrease in angular strain. Also heat of
combustion is measure for chemical stability.

104. {c) The catalvst used in preparation of an alkyl chloride

by action of div HCI on aleohol is anhy. ZaCl,. This
process is also called Grove's process.

Anby. o2l
ROH + HCl ———— RCl + H,0
Alewshal Alkyl

chlorle

105. {¢) The complete reaction is as follows

Ale. REN Dil. HCl
R—X —— R—CN——AR—COOH
Alkyl halicle Alkylevamide Carberylic aeid
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106, {b) Phenol does not decompose sodium bicarbonate
(NaHCO ;) as it is a weaker acid than carbonic acid.
=.C0; gas is not evolved by phenol.

107. b} Phenol on heating with chloroform in alkali get
converted into salicylaldehvde.

This reaction is called Reimer-Tiemann reaction.

OH

Phienal

CHO
+icHC TR .
Salieylaldehyide

108. {a) When a mixture of caleium benzoate and calcium
acetate is dry distilled, the resulting compound is
acetophenone.

(CeH,CO0),Ca + (CH,CO0),Ca
Caleium benznate Cabeinm acetate

A | Distillation
2C,H, C—CH, + 2CaCO,

Acetophenone

{c) Benzylchloride does not give benzoic acid on
hydrolysis. It forms benzyvl alcohol as major product.

CH—C CHyOH
[OF - ne

Benzyl chloride

109,

_—
=HI

Benzyl alehal

110. &) In Hofmann bromamide reaction, primary amide

reacts with bromine and sodium hvdroxide to form

ispevanate, which is hydrolysed to give primary amine

{with one carbon less) along with decarboxylation.

RCONH; + By + NaOH—— R—N=C=0

Frimary Ha(

— 3RNH,

-0

amitde
111. (b} Clucose contains in addition to aldehvde group on
primary OH and four secondary OH groups.

The structure of glucose is
CHO Aldehyde group

('FHC'HM +——Four secondary OH group
CHyOH s———0One primary OH group

{b) Fats are triglyeerides which are triesters of latty
acid with glyeerol. So, the characteristic feature of fats
is an ester group.

113. {B) At pH = 4, glvcine reacts with H ion as

112,
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HN*—CH,—C00™ s H,N*—CH,—COOH
Fwither ion

{e} Insulin regulate the metabolism of glucose

{carbolvdrates).

{a) The reaction between Mohr's salt and KMnO, is

2KMnO, + 10FeSO,(NH, ),50, -6H,0 + 8H.S0,

Mohr's skt

—5 K,S0, + 2MnSO, + 10(NH, .50,
+ 2Fey(S0O, )5 + SH,0

Oxidation sate of Fe changes from + 2to + 3.
- Equivalent weight of Mohr's salt

_ molecular weight _ 392

n-factor 1

fu) The brown ring is appeared due to formation of a
brown complex between nitric oxide and Fe®* ion.
This nitric oxide is formed as a result of reduction of
nitrate. Brown ring test for nitrates depends on
reduction of nitrate to nitric oxide.

fe} Acrolein test is positive for oils and fats when fat is
heated in presence of KHS0 . the glveerol portion of
molecule is dehvdrated and form unsaturated
aldehyvde. CH, = CH—CHO {acrolein) a bad
smelling compound.

{a) An organic compound which produces a bluish
green {lame. when heated in presence of copper is

chlorobenzene. This is called Beilstein's test used to
detect presence of halogen in an organic compound.
{e) Let rate expression, r = k[ A]"[ B]Y i)
If, [A ]=[24] thenr, = 2r
=1
If,[B,] =[9B] then r, = 3r

= .];

2

Rate expression, r = k[ A][B]'/*

(h'der=1+-1-=-§
2 2

[By Eq. (i)]

{a) For, assume complete dissociation
ForNa,50,: i=3 m=001
AT, = iKym
AT, =3x K, x 0.01 = 0.03K,
For, 0.01 M KNO;
i=2 m=001
AT, = 2x K, X 0.01 K, = D.02K,

While, urea and glucose are non-electrolyte

They do not dissociate into ions highest boiling point is
shown by 0.01 M Na,50, (aqg) solution.

20




o

Mathematics
121. {a) Civen that,t u=a—-bh.v=a+bh
and la|=]|bh|=2
Now, J[uxv|=]a—-b % a+h|
=2{axh)=2]a||b|sin®
=2x 2 x 2ginfl = 8sinf =

™ 1_[I i{u'lJ!
AR R

=§-Jlﬁ—{n -b) = 216 —(a- by

122, {a) Let A(1, 1, 1), B(2. 1, 3),C(3, 2, 2) and D (3, 3, 4).
So,AB=i+2k AC= 2i+j+ kK

1—cos?@

and AD = 2i+ 2j+ 3k

1o i—l
Volume ﬂfteh‘ahedmn——*% 211
2 2 3J
= %|1 (3-2)+0(6-2)+ 2{4-2)|
1 3 ; 2
=~E—i{1 +0+4)= geuhleumts

123, () Leta=i—2j+ k,b=i+j— 2k and e=—i+2j+k

i j k
Now,bxe=|[1 1 —2|=5i+j+3k
-1 2 1
i j ok
Now, ax(bxej=[1 -2 2|=-s8i+7j+11k
1 3

Now, any vector perpendicular to a and lving in the
plane containing i+ 3— 2k and —i+ 2} +kis
+{ax({bxe)).

{—8i + 7 + 11K)

- Required unit vector =+
(=87 (7P +(11)°

=i{—a§+73‘+11|§)
234
124. {d) Let the inverse element of 10 be ¢, then
a*e=1{
Therefore, 10+ e=10+ ¢+ 10e =0
= 10+1le=0

125.

126.
127.

125,

129.
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= lle=-10

= = —
11

{¢) Under Multiplication Modulo 7, inverse of 2 is

2x4=1 (mod 7)
Hence, 7=y
Now, ' xd4=4x4=16
Now, 16=2x7+2

Hence dividing 16 by 7 gives a remainder 2,
Therefore, value of above multiplication mod is 2.
{c) The group (z,+) has infinitely many subgroups.
{c) Given, 3x=35 (mod 7)

7

=5 3x—5=0(mod T) = ——

(mod 7) T
= Jx—5=TP, where Pe Z
= r=4{modT)
{c) Let z = sin| L3 +icos| 1+msﬁ—n

5 5

Putting sin‘f-?g- = reost i)

6 . W
amd 1+ cos — = rsina ..(ii)

4]
On dividing Eq. (i) by Eq. (i), we get

1+c_~4::|sﬁ:‘_'_—':II anus!a—';III
tang = 2=

sin| _ﬁ_:': Zgin E-’F—cus E-E
3 5 3

= Ma—ﬂ= [an[E—a_’t)

5 2 5

tandt = tan o
(-5)

i
S Argument to z ise = ——

10
{c) We have,

n
D A R e i S R LR G A R
n=1
Nowas, i' == =_.f" =1
andi+i*+7+if =0
L]
So, EJ* =it +E +F + T+ 040+ .
n=1
e N AR RS N S e o B (RS s S o) R

=0+0+0+...
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When we take n = 99 after 96th term, we will be left
with 0+i+i+if =-1

So, for n="99
= 1+EJ"=I}
=1

130. () We have,

£ B PN S

Skl

i 2 2
= 2w + 0]
= [+ o]
=2_1)=—2"
131. (&) We have,
z— G
=1
=+ Gi
or j:—ﬁi|=|=+ﬁi|
Let z=x+iy

or |+ iy —6i] =|x + iy + 6i]
ke +(y —6)i} = | x +(y + 6)i]
=t +{y—6)7 = qlll.t! +{y+6)°

= 4 {y—6F =57 +(y+6)°
=yt +36-12y =y  +36+12y
= 24y =0
= y=10
Hence, it is lie on the real axis.
132, fa) We have,
sinfeot ™ {cos{tan™! x)}

Now, cos(tan ™ ) = cos™! !
AP+l
_ 1
Jri +1
[ cosfeos ™ x) =x, Wre[-1, 1]]

1 ] Y Y A
=sin

“1]1'2 +2

o { e (2

= [ sinfsin™ )= ¥, Wre[-1, 1]
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133. o) Lety = 1 +ax [flx)=y]
y—1

o

= X=

x—1

= f =)=
o

It is given that, f(x)= f'(x)
r—1
oL

= 1+ox =

= a+oir=x-1

On compare the coefficients, we get
e’ =landa = -1

= o=-1

134. (¢} Let x" occurs in the expansion uf(x+ l)
T

X

1 P
o

=" Cptn_P:_P =" Cpxn—ip

let n—2p=r
= n—r=2p = p= ek
2
: nl
So, coefficient of " = "C,=
plin—p)!
n!

=)

_ nl
[n—r]r(ni-r)!
2 J\ z
135. () We have,

tan A—tan B=x
and cotB—cotA=y

1 1
S e Tt —
tanB tan A
tmA-tmB_
tan Atan B
= tamAtmB=21
i
= cotAcotB=Y
x
Now, col( A~ B) = LECOt AcotB
cotB—cot A
1+4

Jl.m:+‘!,|lt_ri+l_

Y v M- .
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n 5n
136. (a) cos® — + cos™ — + cos® =
4 12
seos’ S teos’ T o -1
g 12
2 2 a2l
=05 —+e0s —+sinT—
4 12

137. (a) - sin@, cosd and tand are in GP.

S, cos> 0 =sinf-tand
= cos8 =sin?@
= cot®8 = _] = cosect
sin
Squaring both sides, we get
cot®@ = cosec™d
= cot®@ =1+ cot®d
= cot®8 —cot’8 =1

138. {d) We have,
3:1—2”4: Ay
(x—1)% x+1

A A
(x+1F (x+1)*

A & Ag
+{:Lr-I-].]"' +{1+1)‘5 +{:L'+l]|r’ &
Now, putx = 00 in Eq. (i), we get
A+A+A;+ A+ A +HA =4
HA+A+A =-8
and A, +4, +4,=12

satisfies the equation.

+

A1)

.. i)

Henee, only option (i.e. —8, 12) satisfies the solution.

139. (d) We have,
log, (277! +6)+ log,(4*71) =5

= i )=2°
Let =21
= (y+6)y" =2°
= P +6y -32=0

= (y—Ay" +8y+16)=0

S0, y=2
A
On comparing both sides, we get
r—1=1
=2

140.

141.

142,

143.

144
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{b) As,
(a+b+c+dP=a®+b* +c2+d?
+ Aab + be + ad + be + bd + ed)
=a +b s +d=(a+b+c+d)
— N ab +be+ ac+ ad + bd + ed ]
Now, as a, b, ¢, d are the roots of the equation.
We have,

a+b+c+d=_T2=—2

and ab+ac+ud+hc+bd+r:d=%=3

Wehave, 1 +a® +b2 + 2 +d*
=1+(-2)°-%3)
=1+4—6==1

b} We have,

e’ foy’ +os IE{{I +x)' —(1—-x)"}

= L:{f:;.t+c3:3 fesr’ 4 ) dx
l g n n
=Eju(1+11 —(1—x)"elx

G, h:'2"—].
n+1l

a4 6
r.:;m,g,“"f[?#}{g] o)

[ oy
B L

+-2+

2
=(F'yt=2=4

{c) If set Aand B has m elements, then the number of
bijections from Ato B is the total number of
arrangements of n distinet items taken all at a time,
ie m!.

{c) Let, y =sin"[r1—x —Jev1 -]
=sin_1[x~q’1 —{«.‘r;]z . —x]
=sinx—sin! «l‘;

[Using sin™ x —sin™" y = sin _l{_hJ]. —y? =yl —x7]

}2lom 3 [l]—a
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145. (b} We have,
tanB + tan 48 + tan 78 = tan® tan 460 tan 70
tan B + tan 40 = tan B tan 460 tan 7TH — tan 7O
tanB + tan 48 = — tan TO(1 — tan® tan 48)
tan@ + tan 40
—wmiadd
tan(B + 48) = — tan 78
tan 586 = tan(—786)
58=-78
126 = 0 or 128 = nnt

Su; ﬂ:';—",Vnej

146. (B} The normal to the tangent will pass through the

centre. Also, the intersection of the normal and
tangent will give the point of contact.
Hence, cosider the equation of tangent
n
=—=—45
y 2

-1
n=—

Here,

Therefore, slope of the normal is 2.

Since, slope of normal and tangent are mutually
perpendicular.

Therefore, equation of the wormal at (1, -1 ) is

¥l =Zory—l=2+2
i+l

=% 2y—y=—3
Therefore, we have two equations 2r—y = -3
andx+2y+9=10
Solving these two equations give us (x, y)=(-3, —3)
Hence, point of contact is (-3, — 3}

147. {b) For given condition,

% _2f
T
= a’=fg
145. (b) Given, circles are +® + y* = 4 and
Oyt —dr+2y—4=0
ie. Payt=4 woufi)
and({x—2F —44(y+1)" —1-4=0
=ty =dand(x-27 +{y+17 =9 i)

Center and radius of circles (i) is
g =(0,0),n =2

and center and radii of circle (ii) is
cy=(2-1)., =3
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So, difference between ¢, and ¢, = +f5

Now here,
l=r—n <Jg=c1cﬂ <h=n+n

o= R <00 <+
Hence, there will be two common tangents.
{c) Length of tangent from x* + ¢ + 2o+ 2fiy 4, = 0
To the circle x® + y* + 2z + 2fy + 2, = 0
ism
Here, s =4and ¢, =0
Sn,requjredlengﬂl=m=£=2

CR
{c) Eccentricity for r—z-+ Y c1ikh?= a1 —32} anc
a®t B

eceentricity for
=x

12
So, focus of hvperbola is (3. 0) = {ae, 0)
and focus of ellipse is {ge, 0) ={5a, 0)
As, this foci are same, so

Ga=3
= e—_-i
& z
b K
So, ei=l-=1-—
a® 25
2
— I’—=1—e’=1—i
25 25
& b _16
25 25
= L2 =16
2 g
fe) Given that, ﬂ—}=2
a 2
a=72h
Now, b =a®(1-¢")
b2 = 4b(1-¢)

—=1-e
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= eg=1—l=é
4 4

3 3

3 ‘=\F=£
4 2

152. {a) Given, equation of parabola is
P+ 10x—16y+25 =0

It can be rewritten as

{(r+5)° =16y
Herea = 4 and vertex = (-5, 0)
and focus = (-5, 4)

So, y-coordinate of ends of latusrectum will be 4.

Putting in equation, we have
(xr+5)7 =16x4 =64
= r+i=%§
So, r=3-13
Substituting v in Eq. (i), we gety =4, 4
Hence, ends of latusrectum will be (3, 4) and
(- 13.4).
153. {d) (a) We have,
filx)=cos x| + x|
cos{—x)+(—x), <0
={ cos{z)+x, x=0
cosx—x, x<(}
={msx +x, x=0
—sinx—1, x<0
20

arm={

—sinx+1,
Aff0Ty==1and f7{0%)=1
= f'07)= f1(0%)
8o, it is not differentiable at ¥ = 0.
(b} We have,
Sz} =cos|x] - |x]
cos(—x)—(-x), x<0
={ cosix)—x, x20
cosx+x x=0
={msr—x, xz0

x<l
x=0

- —sinx+1,
= £ {—sinr—l,
A0 =1and £10%)=-1
= f07)=f1(07)

So, it is not diffeventiable at x = 0.
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(c) We have,
fix)=sin|x]+|x]
{sin{ —x) +{—x},

sivf +x) + (+x),

x=0

=0

_{—sinr—x, r=f)

sinx+x, x=0
—eosxr—1, x<()
1 (x)= 5
i) F= cosx+1, x=0
fo)y=—1-1=-2
and FA0%y=1+1=2 = f(07)= f'(07)
So, it is not differentiable at x = (.
(d) We have,
Flxy=sin|x]-|x]
sinf—x)—{-x), r<0
- sinx—x, 20
—sinx+x, x=0
= siny—x, x=0
. —cosx+1, x=0
s =
cosx—1, x20

AfH0T)=—1+1=-0

and fH{OY)=1-1=0

= fo)=£0")

So, it is differentiable at x = 0.
154, {d) We have,

x =a(mst+]ugtﬂn%]

d.l' 1 gf 1
Now, —=aj—sint+—-sec —-—
dt 1 23

tan —
2

= u{—sin T+ L}
sint

s 1—sin’t . acos-t
sint sint

and i =asint

dy

—=gonst
dt

dy/dt
dx/dt

_afeostsint)

amnszf

dy _
2 -

= tant

1
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155. () We have,
1 b 1 1 —tan®
—tan@ 1 TS tanf 1

Ja BT 1 [d -b
.|:c d] _ud—bc[—c a]

Now ] 1 —tm®][ 1 tand " [a -b]

'L.ma T | Y 1} _{b al

1 —tanf ] 1
=°[t.:mlal 1 J1+mn39
1 —tanE']_ a —h
[t.ma 1 J_{b a]

—2tan _|a —bh
1-tan®8| |b a

cos20  —sin28 a —b
=3 —

I:sin.‘:’.ﬂ msﬂﬂ] _b a}
a=cos20, b =sin20
1 2]
0 1]
, 121 2]

A “lo 1)lo 1]

[1+0 2+2‘_[1 4]

1 1—tan’8
1+tanB| 2tan®

156. {c) We have, A =1|:

“lo+o 0+1]7|0 1

; 1 471 2

A =Ax A [ 2

o 1)lo 1]

[1+0 2+4] [1 6

lo+o o0+1] [0 1
1 2xa
o1
[1 20
A" = |

o 1]

157. () We have, o, p and ¥ are roots of equation

xa+p:+q=0
Here, a+p+y=0
of + Py +ye=p
afy =—q
Applving C, = C, +C,; + 5, we get
a+f+a By 1 By
c+f+h ¥y o|=(e+p+A)]l vy «
w+f+h o P 1 o B

158.

159.
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Applving R, — R, — R;. R; — R; - R;, we get

1 p ¥
(@+p+1)fo y—p a-y

0 a-p B-v
=(et +f+ Ay —P)P—v) — (e —yHa —P)]
=0x[(y-B)p-y)-(a—yHa-P)l=0
siny  CosSY COSY

cosx|=10

(b}

cosy  siny

COSY COSX  SinX
ApplvingC; = C, + €, +C,
Zoosy+siny COSY  COSX
Zeosy+siny siny  cosx|=10

Zrosxy+siny cosy  sinx

1 cosx cosx

=+(2eosx+siny)|l siny cosx|=0

1 cosx sinx

[Applving R, — R, — R, and R; — R, — R, we get

1 CO5Y oS X
(Zeosy+sing) [0 siny—cosx 0 =0
0 0 sinx—cosx

={2cos x+sinx)[1-(sin— cos )] = 0
=+{2cos r+sinx){sinx —cosx)> =0
=2posx = —siny orsiny = cosx

= tan x = —2 which is not possible as for

Tere® weget—_1ctanr<1
— =R R —l1 X any
1 1

or tanx =1

So,x = % Hence, only one real root exist.

{e) Prime factors of 450 is 2% 3 x 3 x5 % 5.

Now, non-prime divisors will be combinations of

these.
When two are multiplied,

9% 3=62x5=10
IAx3=93x5=15,Gx5=25
When three are multiplied,

I 3=182x3x5=302x5 x5 x=>50,
3x3Ix5=453x5x5=TH

When four are multiplied,
2xIx3x5=802x3 x5 x5=150,
AxIxE5x5 =225
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When five are multiplied, 163. (b) Let I = fz(.u“ + b + cebx i)
2xIxIxi x5=450
= fE (a(-2+2—x)® + B(—2+ 2) x + ¢)dle

Also, 1 is also a non-prime divisor.

So, sum of divisors [v_-rf{r)dt=rf{a+b—;]d1]
=9+15 +25 + 30 + 50 + 45 + 75 + 90 B ‘
+150+225 + 450 + 1 = 1199 = I=f£{—ura—}z:+c]d: i)
50
160. (a) ZP] - Z{.‘Zn'} =(24+ 34+ 5% Tl+..) On adding Eqs. (i) and (i), we get
l<pelod  n=l or - B
R — (24 414 61+..) =ls
After 5 | the number will have 0 at the one’s place. I=4e
So, they will no effect the last digit of the total sum. So, value of I depends on the value of ¢.
Now last digit of (2! + 3!)=2+6=8 164. (b) Given equation of curves are y = x° and
Last digit of (2! +4/)=2+4=6 g =dr—a?
50
Last digitof ¥ pl— ¥ (2ml)=8-6=2 y—d=—4+4r—2"
oy y—d4=—{xf—dr+4)= —{x—2)

1
1
161 () Let 1= dx _
Sl v e
We have, 0=<x=<l )
o=t =1 f /\.
- l<l+s'=2 y=dx-x
= 11+2* <42
I
:’5 Jl+.1."1
2
— dx dr = | 1dx = [{{4x -2 dx
uT J.Jl+.t I -E{{I )
el 2]
(]
1
I 1
] {2

ma
162. (b) Let 1= [log(tanx)ds
o

2
Now, required a.rea#_[{{f-ix —x%)—x"} dx
0

= = — gq. units
iz 3 3 ®
4
I= | logtan| ——x |dx
= -[ o8 [g I] 165. () We have, ydy _ 1+y
] xdr 1+x°
w2
- I= I]ugmtxdr _yc‘fyi = e 3
o 1+y~ l+x
=2 dy  2xdy
= I= J- log 1 dx oy !;_ S
tanx L+y 1+x
2 Integrating both sid t
. 1=—Ilngtnn:d: nke: ng sides, we ge
o Ifyd!-' J'
= I=—I=21=0 =1=0 Ly “lax
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In{l+y*)=In{l++*)+Ine

1+y2=cl+x%)
Now,y=2atx=1
So, 5=¢{2)

=5

Therefore, A1+ y4*) =5(1+ 1)

166. (d) We have,
dy

L o ey
Let T+y==z
dy dz dy  dz
e S o O A
= A dx - de dr
Now, given equation becomes
%—1-—-:3 =:~E=l+zz
d=
dy =
1422
Omn integrating both sides, we get
dz
dr =
I Il+z!
= c+x=tan"'(z)
= tan'z=x+¢
= tan x+y)=x+e
ﬁ!
1 —agt
167. (a) Le-t_f[r'_l—-[—-] =
x
log fix) = —2* logx
== Lf‘{r}:—.dx]gg]—i
flx) x
= flx)y= v [~4xlogx — 24]

For maximum,

frigy=0
= x'hil—clxlog::—ix]=l]
= —drlogr—2r=10

= logr=—~l—
2
L
= x=¢g 2

Again, f(x)= Pl [4xlogx— 24°

- r_!’z[—4]ngr—:i—2]

e 2)<0
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=L
So, f(r) has maximum valueaty=¢ 2

{7

1 L
fu= 113 =] - i)
Je
{a) Let the required numbers be y. Then,
f(r:l=:—r2
= frlx)=1-2x
For a local maxima or local minima, we must have
frixy=0
= 1-2¢=0
= =1 =:.:=l
2

Now, fix)=—2<0

So. x= % is point of local maxima.

Hence, required numbers is %

(e} Given, curve is i = xsinx A1)
At x= 1, we have y = ]
2 2
¥
Slope of the tangent at x = =
From Eq. (i), we get
dy "
— =sinx+rcosy
dx
ely n
= — =]lat—
idx 2
MNow, equation of tangent will be
n "
r——=y——
PR
= x=y

This will intersect X-axis at {0, 0).

So, the subtangent will be:-.—%-l]:%

1072

rﬂ'} Letl = Imdﬂl’

102 10772 .10/
= - de= | dx

VI-(107p

-E—lﬂ‘
j- 10

Jl—{tﬂ’}zdr
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Put 10° =t = 10" logl0 dx = dt

Sa,1=]—j &

= 1 sin”t)+c= sin T (107) + ¢

loglo loglo
171 {c) We have,

J-e,{l +sin_;ms_1:} 3

Cos™ X

1 sinxensy
= | ——+——} dr
‘[e{msg - }

X oosx
= [e*(sec®+ tanx) dx = [ {f*(x) + f(x)}dx
[where f{x)=tanxand f(x) = sec™ ]
=& flr)+c=¢"tanx+¢

2
172, @) Wehave, [ dv
+

4
X

Divide numerator and denominator by x*, we get

1. <=1
= tan +c
£z [ VR ]

173. (a) Given, line segment is xcosat + ysing = p
Therefore, it cuts the X-axis and Y-axis at points
(pseca, 0) and (0, p cosec a).

Hence, the coordinate of the mid point are
PSECIl PCOSECo
a 2
pseed y= peosecd.

Therefore, x = >
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or cosol = - and sino = 2~
2x

sin® ¢t + eos?o =1

(&) (5] -

2 z
— P_2+P_1$1 =;L+L2=L2
417 4y o 4y p
= L;,ntli=ii==r:'.-"“7'+g|r""=-zlp'E
™y p

174, (¢) If the line is inclined at angle 45° with the positive
direction of the X-axis i.e. the points are situated at

angle 8 = 457 from X-axis at a distance r = 342 from
point {4, —=5).
The two points can be given by
(xg £ rcos, y *rsinB)
The points are
(4+ 342 cos45°,~5 + 34/2sin 45°)
1
2

=(4+3J§31§,—5+3J§x?.]=(7,—2}
and {4— 34/2c0s45°, —5 — 34/2sin 457
- 13
_(4 aJExE, 5 3Jix;§) {1,-8)

Thus, the points are {1, =8 ) and (7, =2).
175. () The equation ax” + Zhey + by” = 0 can be rewritten

as
o 2
a+—y+b[£] =0 A1)
¥ 1
Consider, px+giy =10
o= —gy o= Ez__ﬂ
x g

Substituting in Eq. (i), we get

2 a
a+%[—ﬂ]+1{i] =0 :u—&+bp—=u
q q q
= g —2hpg+p=0
log (1 +ax)—log {1 -bx)
x

176. (h) We have, {(x)=

- log (1 + ax) —log, (1 — bx) I:Eﬁ)ml]
) x 0
Applving L' Hospital rule,

a [ a b
+ +

limltax 1-br _1 1
T—Hl 1 1

=a+h
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177. () We have,
o, (12+2% 4+ +a2)¥n
a—e(nn+ 1){n+ 10){n + 104)
e n{n+1)(2n +n) oo B
E nh—lnll: 6+ 1)(n+ 10} n+100) (]121"1’;]
= lim L
T w60+ 10)( 1 + 100)

i)

2+—

1
=lim—— 88 7
u 10 100
%6(1+—Il+—]
n 1"

== 2+10
G{1+0)1+0)
1

3

178. {¢) Consider that there are m collinear points out of
total n points in a plane. To construct a triangle we
require 3 non-collinear points.

Hence, the number of triangles will be "C 45— ™C5.

=8

Sinee, all the point in the above question are
non-collinear, hence n= 10 and m = 0

¢ 1800-102-4109

Therefore, the total number of triangles are = "¢,

= = =]15x8=120
G

179. (a) Angle traced by the hour hand in 12 h = 360°

Anlge traced by it in 4 h 25 min, ie.

2By
12 12
P00 90 W gl
12 12 2 2
Angle traced by it in 25 min
360°

=——x25 = 1507
[l

Now, required angle = (lﬁﬂ“—lﬁﬁl—] = lTl;

180. (a) x* + 4> —Br =10

= B24+(-TF -8&x5
= 25+49-40=34

= =0
Here, 34 > 0, so the points (5, — 7) lies outside the
circle.
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