Instructions

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

Sections

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

Ne. of Questions

160
61-120
121180

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

marking for incorrect answer.
= Time allotted to complete this paper is 3 hre.

1. The Lyman series of a hydrogen atom belongs
in which category

a. ultraviolet region b. infrared region

¢. visible region d. None of these
2. Insulators can be charged by which of the

following process?

a. Induction b. Diverging

¢. Friction d. Heating

3. In an adiabatic process with the ratio of two
speciﬁcheat,*r=%, pressure is hcreasedby-%%,

then decrease in the volume will be
4 2 9
b. , 4 d. —

4. Two converging lenses of focal length 20 em
and 40 em are placed in contact. The effective
power of the combination is

a. 525D b.T7235D 275D d. 75D

5. The formula of capacitative reactance is

a. 2nfC B.E
2n

c_i d. 1
2nf 2nfC

6. Which graph shows the correct v - x graph of a
freely falling body ?

Y.y
a. b.

T T
o d.



7. The displacement x of a particle varies with

10.

"

12,

13.

14,

Hmet, x =ae ™ +be“', where a, b, p and ¢ are
positive constant. The velocity of the particle
will

a. go on increasing forever

b. be independent of p and g

c. drop to zero whenp =g

d. go on decreasing with time

. Which of the following quantity represents the

dimensions of momentum?
a. Impulse b. Pressure

c. Viscosity d. Power

. The angle of projection with the horizontal in

terms of maximum height attained and
horizomtal range is given by

SICC

) el
R H

For the same resomant frequency, if L is

changed from L to % then capacitance should

change from C to

a. b. 3C

d. 2C

C.

wlw el

The velocity of the proton is one-fourth the
velocity of the electron. What is the ratio of the
de-Broglie wavelength of an electron to that of a
proton?
6.1 B al

2 3 4

a. l

For an ideal gas, coefficient of volume
expansion is given by

al b
P pv
c. 3 d. 2
R T
Which of the following is not a green house gas?
a.CH, b.CO,
.0, d. H,0

Twao particles of masses m; =m, my =2m and
charges q; =q, g, = 2q entered into uniform
magnetic field. Find F, /F; (force ratio).

A b1 d.2

a.— c.—
2 3

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Work done in moving a charge of 25C is 50 J.
Calculate potential difference, between two

points.

a 03V bh.1V

c.2V d. 25V

The correct arrangement in increasing order of

wavelength of X-rays, UV rays, microwave is
a. microwave, X-rays, UV rays
b. UV rays, X- rays, microwave
c. X-rays, UV rays, microwave
d. microwave, UV rays, X-rays

What is the electric field near infinite plane
sheet of charge density o ?
o oA

a — i

2y 2ey
e a7

2,A &
Which of the following waves are used to
treatment of muscles ache?
a. Ultraviolet b. Infrared

c. Microwave d. X-rays

Find the logic gate, when both the inputs are
high but the output is low and vice-versa.

a. AND b. OR

c. NAND d. NOR

What is the minimum band-gap of the LED
diode?

a. L5eV
c. L8eV
The displacement of a wave is given by

y =20 cos(wi + 4z)

b 1.7V
d. 0.8 eV

The amplitude of the given wave is

a. 10 b 20
d.10:2

c.Qﬂ-JE

If frequencies are (v — 1) and (v + 2), then find
the value of beats.
a2
c.3

b1
d. 4

The funetion y = log wt can represent

a. a periodic function b. non-periodic function
. oscillatory function d. circulatory motion
Twuo spring of force constant k) and k; are
configured as the figure given below




The angular frequency of this configuration is

n_k,a—kg b. ’l—l+i':3
(1] m
e B a. kam
kom k,

25. The resistance of a wire is R ohm. If it is melted

and stretched to n imes its original length, its
new resistance will be

a. nk b.

e.n’R d.

=,q|::u='l::=

26. An unpolarised beam of intensity I, is incident

on a pair of nicols making an angle of 60° with
each other. The intensity of light emerging from
the pair is

I

al, b. Tﬁ
. 1‘?— d. I—“

2 8

. The collision of the molecules of an ideal gas is

taken as
a. elastic b. inelastic
. partially elastic d. partially inelastic

28. The average energy associated with a

29.

30.

monoatomic molecule is
1

a. K;T b SKyT
3
e. KT d. 2K,T

For the given electrical arrangement, what is
the value of current I?

1A

_—

54

3A 28
—_—
—_—

34
1A 1
——
i

44

a. GA b.5A c. TA d. 8A

If an electron in hydrogen atom jumps from an
orhit of level n =3 to an orbit at level n =2,
emitted radiation has a frequency of

{R = Rydberg’s constant and ¢ = velocity of light)

3ERc Re
a— F i
a7 25
o M a 3B
9 36

31

32.

33.

35.

36.

37.

38.

Within the elastic limit, the corresponding
stress is known as
a. tensile strength
c. elastic fatigne

A wire is stretched to double of its length. The
strain is

. 1 b.2

e d. 4

Kepler's second law of planetary motion
corresponds to

a. conservation of energy

b. conservation of angular momentum

¢. conservation of linear momentum

d. conservation of mass

b. vield strength
d. vield point

. A constant potential energy of a satellite is given as

PE=r(KE)
where, PE = potential energy
and KE=kinetic energy.

The value of rwill be

a. —1 b. -2

c. _—1 d. j
2 2

A long solenoid has 20 turns em ™. The current
necessary to produce a magnetic field of 20mT
inside the solenoid is approximately

a. 1A b. 2A

c. 4A d. 8A

A constant current flows from A to B as shown
in the figure. What is the direction of current in
the circle?

A

a. Clockwise

b. Anti-clockwise

c. Straight line

d. None of the above

According to Pascal’s law, pressure in a fluid at
rest is the same at all points, if

. they are at the same plane

b. they are at the same height

c. they are along same line

d. Both (a) and (b)

The surface tension of a liquid at its boiling
point

a. becomes zero

b. becomes infinity

¢. is equal to the value at room temperature

d. is half of the value at room temperature



39.

40.

4.

Centre of mass of the given system of particles
will be at

2m 4m
A
)
fa)
2m 2rnc
. 0A b.OB e. 0C d. 0D

Newton’s second law of rotational motion of a
system particles having angular momentum L is
given by

dL
= b -
gd_L-ur d_d_L—t +T
‘di"' ext dt_ mt ext

The motion of a particle of mass m is described
by y =ut + gt*. The force acting on the particle
will be
. 2er0 d. 2mg

b. 4mg c.lmg

. When a car of mass m is moving with speed v

along a circle of radius r on a level road, the
centripetal foree is provided by f, where f
denotes

(1, — coefficient of fricion, N — normal
reaction)

2 1!
== fsuN

mo
B fapy=—

r
2

-|2 b
c.f=p_N=% if:pﬁ:%

. Ba-122 has half-life of 2 min. Experiment has to

be done using Ba-122 and it takes 10 min to set
up the experiment. It initially 80 g at Ba-122
was taken, how much Ba was left when
experiment was started ?

a.l5g b.5g

c.llg d 20g

. When the speed of light hecomes %ﬂfits

present value, then the energy released in a
given atomic explosion would

a. decrease by a &Etﬂl‘%

b. decrease hy afae'turg

c. deereasebyafﬂciur%

d. decrease bya&etm%

45.

46.

47.

48.

49.

S0.

51.

52.

What should be the value of self-inductance of
an induetor that should be connected to 220 V
50 Hz supply, so that a maximum current of

0.9 A flows through it?
a ll1H b.2H
c. L1 H d 5H

The magnifying power of a telescope is 9. When
it is adjusted for parallel rays, the distance
between the objective and eyepiece is 20 em.

The focal length of lenses are
a. 10 cm, 10 em b. 15 em, 5 om
c. 18 om, 2 em d. 11 cm, 9 cm

Two masses of 1g and 9¢ are moving with equal
kinetic energy. The ratio of magnitude of their
momentum is

ad:1 b.1:3

c.1:2 d2:1

When two bodies collide with each other such
that their kinetic energy remains constant.
Their collision is said to bhe

a. elastic

b. inelastic

e. Both (a) and (b)

d. None of the above

In detector, output circuit consists of R =10 kQ
and C =100 pF. The frequency of carrier signal
which it can detect is
a. >> 1 MHz

c. >>1CHz

b.0.1kHz
d. 10 Hz

For motion under central forces, which quantity
will be conserved ?

a. Kinetic energy

b. Mechanical energy

c. Potential energy

d. None of the above

Which of the following statement is incorrect?

a. Classical Physics deals with macroscopic
phenomena and includes subject like mechanics,
electrodynamics, opties and thermodynamics.

b. All Physics and also mathematics is based on
assumptions each of which is variously called
hypothesis or axiom or postulate ete.

c. A hypothesis is a supposition with assuming that is
true.

d. An axiom is a self-evident truth, while a model is a
theory proposed to explain observed phenomena.

If impedance is f3 times of resistance, then find
phase difference.

a. Zero b. 30°

c. B0° d. Data is incomplete



53.

54.

55

56.

57.

S8.

61

62.

A bar magnet is oscillating in the earth’s

magnetic field with a period T. What happens to

its period and motion, if its mass is quadrupled?

a. Motion remains simple harmonic with time period
4T.

b. Motion remains simple harmonic with time period
nearly constant.

c. Motion remains simple harmonic and time period
becomes T/2

d. Motion remains simple harmonic with time period
ar.

The relative permeability of iron is 6000. Its

magnetic susceptibility is
@ 5999 b. 6001
e. G000 % 1077 d. G000 x 107

Which of the following technique is not used for
measuring small time intervals?

a. Electronic oscillator

b. Decay of elementary particles

. Atomic dock

d. Spring oscillator

The relative errors in the measurement of two
lengths 1.02 em +0.01 em and 9.89 em +0.01 em is
a. 1% and £0.1 %

b. + 1% and + 0.2%

c. + 19 and + 1%

d. 0.1% and + 1%

In Young's double slit experiment with sodium
vapour lamp of wavelength 589 nm and slit
0.589 mm apart, the half angular width of the
central maxima is
a. sin~1{0.01)

e sin " (0.001)

b. sin~'(0.0001)

d. sin'(01)

From the figure deseribing photoelectric effect,
we may infer correctly that

59.

60.

v

(Stopping
potential)
//
Al
{Frequancy)

a. Na and Al both have the same threshold frequeney

b. Maximum kinetic energy for both the metals
depends linearly on the frequency

c. the stopping potential are different for Na and Al
for the same change in frequency

d. Al is better photosensitive material than Na

Carnot eyele of an engine is given below

P4 Ve, T9)
’f 5 Qs Vo T
5
;D-l! V‘, T-d} [P& Va,. Ta]
— v

Total work done by the gas in one eycle is

V; V.
a. uRT, log—= — pRT, log 2
Vl VI.

V. v

b.uRT, log— —uRT, log—=2
HRT, Dg“‘: HRT, ﬂg,',‘i

V. V.
. uRT; log—= + uRT; log—=
c. uRTy EV] I'IRSDE.U;
d. Zero

An optical fibre communication system works on
a wavelength of 1.3 um. The number of subseribers
it can feed, if a channel requires 20 kHz are

a. 23x10" b.115 % 10"

c. 1x10° d. None of these

(CHEMISTRY ]

When the expansion of a gas oceurs in vaccum

and at constant volume, then

a. AU = gV b, AU = gp

c. AH =gV d. AH = gp

Carbon monoxide is poisonous to human beings

because

a. it binds 300 times more strongly to haemoglobin
than oxygen.

b. it doesn't bind to haemoglobin

c. it forms cyanide in body.

d. it leads to coagulation of blood.

&3. Which one of the following sets of

monosaccharides forms sucrose?

a. ¢t-D-galactopyranose and o-D-gluicopyranose
b. o-D-glucopyranose and B-D-fructofuranose
¢. B-D-glucopyrancse and ot-D-fructofuranose
d. ot-D-glucopyranose and f-D-fructopyranose

&64. Under which of the following condition, the

gases does not follow Henry's law?

a. When gases are placed under high temperature.

b. When the molecules of the system are in
equilibrium state.



67.

70.

72.

73.

74.

¢. When gases are placed under extremely high

pressure.
d. All of the above

. An aqueous solution of X on addition of

hydrogen peroxide in ice cold conditions gives
blue colour to the ethereal layer. Then, X can be
a. acidified potassium chromate

b. alkaline potassium dichromate

c. acidified potassium manganate

d. acidified potassium permanganate

. Determine the specific rate constant of the

reaction. If the half-life period of a first order
reaction is 1402 s.
a. 494 x 1078 57! b. 049 x 1073 57!

c. 049 %1074 57! d 494 x107° 57!

Sodium metal erystallises in a body centred
cubic lattice with a unit cell edge of 4.29A. The
radius of sodium atom is
a.1864 b.3224

e. 5724  d.0834

. Which of the following amino acid

(NH ;CHRCOOH) contains polar R group?

a. Alanine b. Valine
c. Glycine d. Clutamine

. Find the correct order of C—0O bond length

among CO, CO5, CO,.

a.C0,<CO¥ <CO b.CO<CO: <CO,
e.CO" <C0,<CO d CO<CO,<CO;
The total number of nodes are given by

a.(n+1) b.(n—1-1)
e.{n-1) d.(n—1+1)

. In the equilibrium, AB=——= A + B, if the

equilibrium concentration of A is double, then
equilibrium econcentration of B will be

a. half b. twice c. ith d. %th

Which of the following is used as a drug to
reduce fever?

a. Antibiotic b. Antipyretic

c. Analgesic d. Tranguiliser
The reaction

i |
ANCI 22, ArCl 4+ N, +CuCl s called as

a. Sandmeyer reaction b. Gattermann reaction
¢. Claisen reaction d. Carbylamine reaction

In 3d-transition series, which one has the least
melting point?
a. V b. Zn

c. Mn d. Cu

75.

76.

80.

81.

Among the following enzymes, which one is
involved in the given below catalytic reaction?

CH)20 g(ag)— 2C,;H;0H(aq) + 2C0,(g)

a. Maltase b. Urease

c. Zymase d. Invertase

Which of the following is correct mixture of
azeotroper

a. Chlorobenzene + bromobenzene

b. C,H_Br + C,H.C

c. CgHyy +CHyg

d. CCl, +CHCl,

Rate constant (K) of a reaction has least value at
a. high T and high E, b. high T and low E,

. low T and low E, d. low T and high E_

Arrange stability of the given carbon eation in
decreasing order
]

-]

&3 &

CHz Ha CHa
@ ® f”*@

OH NH, Cl

b. (i) > (ii) = (iii) > (iv)
d. (ii) > (iii) > (i) > (iv)
Which of the following pairs of ions in
isp-electronic and iso-structural ?

a. CO3, NO; b. SO;, NO3

e. ClO3,CO3 d. SO, coi

CHap
] (i

OCHg

a. (iii) = (i) > (i) = (iv)
e. (iii) > (i) > (ii) > (iv)

How much part of any comer atom actually
belongs to a particular unit cell?

alh  blh  eln dalim
4 6 8 10

For the equilibrium,

INOCHg) =—2NO(g) + Cla(g)

the value of the equilibrium constant, K- is
3.75 %107 at 1069 K. The value of K, for the
reaction at this temperature will be

a. 0.133 b. 1.242

c. 0.033 d. 0.00033

Arrange the following artificial Sweetening
agents in order of increasing sweetness.
Aspartame, Saccharin, Sueralose, Alitame

a. Alitame > Saccharin > Sucralose > Aspartame
b. Aspartame > Alitame > Saccharin > Sucralose
c. Alitame > Sucralose > Saccharin > Aspartame
d. Sucralose > Aspartame > Alitame > Saccharin



83. Coupling reaction is an example of
a. nucleophilic addition reaction.
b. nucleophilic substitution reaction.
¢. electrophilic substitution reaction.
d. electrophilic addition reaction.
84. The oxidation number of Cr in CrO; which has
the following structure, is

i
o ™SO
a. +4 b. +5
c. +3 d. +6
85. Identify the pair of gases that have equal rates
of diffusion
a. CO.NO b. N,O, CO
e. N,0, CO, d. CO,, NO,
86. The reducing agent which is used to reduce
iron oxide in blast furnace is
a. CO b. coke
e. silica d. lime
87. Given that molar conductances for Ba{OH),,
BaCl, and NH,Cl are 523.28, 280.0 and 129.8
Q~'em® mol ! respectively. What is the molar
conductivity (@ 'em*mol ') of NH ; OH?
a. 502.88 b. 251.44
e. 1005.76 d. 209.42
88. Xerophthalmia disease causes by which
deficiency of vitamin?
a. Vitamin-A b. Vitamin-C
¢. Vitamin-B d. Vitamin-Bg
89. Find the final product for the reaction

i
r
o Oyomad
o (Yo d Yo
. @4.1:@{@
« Qoo

20.

92.

3.

The melting of ice

a. is the phase transformation

b. takes place at constant pressure and temperature
c. takes place at 373 K

d. Both (a) and (b)

. Which of the following options represent the

correct composition of dettol?
a. Chloroxylenol and terpinecl
b. Chloroxylenol and furacine

e. Terpineol and iodine

d. lodine and furacine

The chemical formula of Hinsberg's reagent is
a. HNO, b. NaOH +Ca0O
e. CH,S0,Cl d. CH,CONH,

The inereasing order of atomie radii of the
following group 13 elements is

aAl<Ga<In<Tl bhCa<Al<In<Tl
c.Al<In<Tl<Ga d-Al<GCa<Tl<In

94. Which of the following colloids resemble to the

true solutions?

a. Macromolecular colloids
b. Micelles

¢. Micromolecular colloids
d. Lyophobic eolloids

95. The hydrocarbon that cannot be prepared

effectively by Wurtz reaction

26. Reaction o
O’mﬂ 50,

find the product B.
NOH
Yo RS
|
LA )
C. J ;

d.



97. Why, ketones and carboxylic acids have higher
boiling point as compared to aldehydes?
a. Due to —CHO group
b. Due to Fazan's rule
¢. Due to inter molecular hydrogen bonding
d. Due to intramolecular hydrogen bonding

98. The vacant space in bee lattice cell is
a. 26% b. 48%
c. 23% d. 32%

99. In the chemical reaction,

N, + 3H, == 2NH; at equilibrium point.
a. equal volumes of N; and H; are reacting.
b. equal manes of N; and H; are reacting.
¢. the reaction has stopped.
d. the same amount of ammonia is formed, as it is
decomposed into N and Hs.

100.The change in the energy of system if 500 cal of
heat energy are added to a system and system
does 350 cal of work on the surroundings will be
a. —150 cal b. +150 cal
e +850 cal d. —850 cal

101. Which of the following is not an antacid?
a. Aluminium hydroxide b. Cimetidine

c. Phenelzine d. Ranitidine
102.Which of the following is most stable?

a. CH NIX™ b. CgHNEX™

e. CH,CH,N:X" d. CH.CHNIX"
103.Which type of ligand is EDTA?

a. Monodentate b. Hexadentate

c. Bidentate d. Tridentate

104.The density of a gas A is thrice that of a gas B at
the same temperature. The molecular weight of
gas B is twice that of A. What will be the ratio of

pressure acting on B and A?

a. l b. 1 c. E d. £
8 5 6
105.Which of the following is correct order of their
increasing boiling points?

a. 107! M NaCl > 10°M MgCl, > 1072 M NaCl
> 107'M urea.

b. 1072 M NaCl > 107°M MgCl, > 10~ M NaCl
> 107'M urea

. 107" M urea > 107 M NaCl > 107 M MgCl,
> 107M NaClL

d. 107 M NaCl > 107 M MgCl, > 107" M NaCl
>107'M urea.

106._The specific conductivity of a solution
containing 1.0 g of anhydrous BaCl, in 200 em?
of the solution has been found to be
0.0058 Sem . The molar and equivalent
conductivity of the solution respectively are
a. 120.83 § cm” eq " and 241.67 S em® eq ™"
b. 150.5 5 cm® eq ! and 289.7 § em? eq!
. 241.6 S cm® mol ™ and 120.83 S em? eq™!
d. 248.6 S cm” mol™ and 180.3 § em® eq ™

107. For the reaction 2N,0, —— 4NO, + O, rate

constant k is 4.48 x10™ s~ and the initial
pressure is 600 atm. After 10 min, determine

the final pressure of N, 0.
a. 590 atm b. 490 atm
€. 588 atm d. 580 atm

10 8. Calculate the difference between CP and C, for
10 moles of an ideal gas
a. 83.14)/K b. 8.314 J/K
c. 8314 J/K d. 0.831 J/K

109.Which of the following particulate matter is
emitted from vehicles?
b. Pb d. Se

T0. Arrange the hydrides of group 15 in correct
decreasing order of reducing nature.
a. NH; < PH; < AsH; < SbH; < BiH,
b. NH; > PH, > AsH, > ShH, > BiH,
e. PH, < AsH, < ShH; < BiH, < NH,
d. BiH, > SbH, > AsH, > PH, > NH,

111. What would be the molarity of one litre solution

a. Co c. Sn

of 22.2 g of CaCl,?
a. 02 M b.04M
e. 0.6 M d 08 M
112. For decolourisation of 1 mole of KMnO , the
moles of H,0, required is
a. l b. E c. E d. Z
2 2 2

113. What is the IUPAC name of following

compound P
HC=C = C=CH
/j

a. 3, 3diethynylpenta-1, 4-diene

b. 3, 3-diethynylpenta-1, 4-diyne

c. 3, 3-diethenyl-3, 3-diethynyl-methane
d. 3-ethyl-3-ethylpent-1-en-4-yne

114. Find the compound which have both polar and
non-polar covalent bonds.

a. HCN  b.H,0, ¢ NH,Cl d.CH,



115. What is the product formed when benzene react
with COand HCl in presence of anhydrous AICI ; ?

) @,mo R @,oH
. @’m“ a @’w’”

116. Which of the following series of transitions in
the spectrum of hydrogen atom fall in visible
region?

a. Balmer series
c. Brackett series

b. Paschen series

d. Lyman series

The value of AG® for the phosphorylation of
ghucose in glycolysis is 13.8 kJ/mol. The value of
K. at 208 Kis
a. 7.72 %107
e. 481 x107°

17.

b.5.62 x 107
d. 381 x 107

118. The Lyman series of hydrogen spectrum lies in
which region
a. Infrared region
b. Visible region
e. Ultraviolet region
d. X-ray region
The correct IUPAC name of the coordination
compound K;[Fe{CN). NOJ is
a. potassium pentacyanonitrosylferrate (11)
b. potassium pentacyanonitro-N-ferrate (I11)
¢. potassium nitritopentacyanoferrate (IV)
d. potassium nitritopentacyanoiron (I1)
120.Which of the following conditions are
favourable for chemisorption?
a. Low temperature and high pressure
b. High temperature and low pressure
e. High temperature and high pressure
d. Low temperature and low pressure

19.

( MATHEMATICS |

121. Shade the feasible region for the inequations

x4+y=22 2v+3y<6x 20,y =0in arough

ure. .
™2
. \\
- \\2\ -
Y
¥4
b. "-;r“,
x -
-2
¥
N
RN
{d) None of the above

122. The maximum value of x + y subject to

2 +3y=6,x=0,y=0is

a5 b4 e G d 3
Write the solution of the following LPP
Maximise Z=x +y

Subjectto 3x +dy =12 x 20, y=0

Which point the value of Z is maximum?
a.(0.4 b0 (60  d.(0.6
124.The vector that must be added to i — 3j + 2k
and 3i + 6] = 7k so resultant vector is a unit
vector along the X - axis is

a. 4i + 2j + 5k b. —4i + 2j + 5k
c.3i+4j +5k d. Null vector

If |a|=8,|b]=3and|a x b|=12 then find the
angle between a and b.

123.

125.

AT
6

d. None of these

C.

S ER*TE

126.1ffora=2i +3j+kb=1-2j+k and
c==3i+j+2k then find [abc].

a. —15 b. —10 c. =30 d. -5

127. If for any 2 x 2 square matrix A,
A (adj A) = [f; B“} then the value of det (4).

a. b b.5 o7 d. 8



128.1f matrix A = _22 'ﬂ and A =pA. then the
value of p is )
a. b b.—4 c.4 d. 8
-2 0 o
129.1f A(adjA)=| 0 -2 0 [, then |adj A| equals
0 0 -2
a. -2 b.-—4 e 4 d. 8

130.The coefficients a, b and ¢ of the quadratic
equation, ax® + bx + ¢ =0 are obtained by
throwing a dice three times. The probability
that this equation has equal roots is
1

et L
72 216
n.L d. L
36 54
131. 8% is equal to
a. log, 25 b. 120
c. 125 d. log, 15

132. The equation of normal to the curve
y=(1+x)¥ +sin_1(s-in2 tlatx=0is

ax+y=1 bhx—y=1
c.r+y=-1 dx—y=-1
2
n—-ulei!—:cE i
133. If L =lim 4 4>0 IfL is finite,
x—3ll I‘

then
aa=2 b.a=1
n.a=% d. None of these

134.What will be the equation of circle whose
centre is (1, 2) and touches X - axis?
ar vy - —dy+1=0
boxl -y +2x+4y+1=0
x4y + 2 —dy—1=0
dxi+y*+2r+dy—1=0
135. The approximate value of f(5.001) , where
fla)=x-Tx* +15is
a. —34.995 b 33995 .-33335 d4.-35965
136.Find the centre and radius of the circle given by
the equation 2x* + 2¢% + 3x + 4y +§=u

a.l b.-1 c.2 d. -2

137. Find the maximum value of f(x) = ————.
PRI
- i
4 3
c.% d. None of these
+3 x<2
138,16 f(x)={ ¥ *=2 e the values of a for
gx=1 x>2
which f is continuous for all x are
a. 1land -2 b.land 2
c.—land 2 d. -1 and -2

x x Ef‘!
139.The value nf[t—:{%} a,b,¢>0)

is

a. (abe)® b. abc

. (abe)'’? d. None of these
140.What will be the equation of the cirele whose

centre is (1, 2) and which passes through the

point (4, 6)7

axr+yl—2r—4y—-20=0

bxl+y’+2x+4y—20=0
c.x!—y!—i'.t—xly+20=ll
dr -y +2—dy—20=0
x-2 y-3_z-

T4 5

141. The line 4 15 parallel to the
plane
adx+dy+5z=7 bh2r+3y+4z=0
cxt+y—z=2 d.2x+y—2==0
142._The equation of a plane passing through the line
of intersection of the planes x + 2y +3z =2,

r=y+z=3and atadistanceifrﬁm the point

V3

(3,1, =L)is

aSr—1y+z=17 b.r+y=3/2-1

c._t+y+z=-\."§ d.r—‘\lr'_aj.el—«.l@
143.The angle between the lines 2x =3y ==z and

r==y==—4dzis

a. 30° b. 45°

c. 90° d. (°

144.The point of intersection of the lines
=1 y=2 z=3 =4 y=-1
= = ;]_nf_'l =
2 3 4 a2
a. (0,0,0) b.(1.1,1)
R R d. (1.2 3)

=zis




I
145_[ 2 dx is equal to
1-4*
a. (log2)sin™' 2° + C b. %sin_lf +C
e. L sin o 4C d. 2log2sin ' & + C
log2
/2
186.[ sin
a2 b.3 c.0 d.5
147. Integral of %
12[1 +I"]3“

a4 + 1)+ B4+ ic
edlr + 1M+ C d. None of these

148.Three of the six vertices of a regular hexagon
are chosen at random. The probability that the
triangle with three vertices is equilateral equals
1 1 1 1
. — b. — [ d. —
2 5 10 20
149 Five persons A, B, C, D and E are in queue of a
shop. The probability that A and E are always

together, is
. l b_ E C. E d E
4 3 5 2

150.1f A, B and C are mutually exclusive and
exhaustive events of a random experiment such

that P(B) =g P(A)and P(C) =§ P(B), then

P{A L C) equals
10 3
a. — B
13 13
c. E d. l
13 13

151. A student answers a multiple choice question
with 5 alternatives, of which exactly one is
correct. The probability that he knows the
correct answer is p, 0 < p < L.If he does not
know the correct answer, he randomly ticks one
answer. Given that he has answered the
question correctly, the probability that he did
not tick the answer randomly, is

a P b, P
4p+3 3p+2
o 0P PR
4p+1 dp+l

152. If x and y are acute angles, such that
3 : - 3
cosx +cosy =Eandsmx +s5iny = Z,then

sin (x + y) equals

al b2

5 4
I'.".E d.i

5 5

. tan A cot A
153. The expression + can be
l—cotA 1—-tan A

written as

a.sin Acos A+1
b.sec Acosec A+ 1
c.tamn A+ cot A
d.sec A + cosec A
154. If sin 2x =4 cos x, then r is equal to
u.ﬂii,nez b. no value
2 4
n T T
e.nit +(—1) Tnez d.im::t;,nez

155.If f(x) satisfies the relation 2f(x) + f(1-x)= x*
for all real x, then f(x) is

£ +2-1 -1
o — h————
6 3

a 2
ﬂ_x +d4r—1 d'_: +dr—1
3 6

156.1f A={1. 2.5, 6} and B={1, 2 3}, then
(AxB)r (B x A)is equal to
a (L 1), 2. 1).(6. 1). (3. 2)}
b. {(1, 1), (1, 2), (2, 1), (2. 2)}
e. {(1,1), (2, 2)}
d. {{1, 1), (1, 2). (2, 5). (2. 6)}

157. Total number of elements in the power set of A
containing 15 elements is

a. 2° b. 15°
e 2571 d. 2% 1
158. What is the argument of the complex number
“*;}& wherei=y=1?
—1i
a0 bZ o, ix
4 4 2
=T
159. Evaluate |::'m +(—_) } .
1
a A1) b. 7(i-1)
e 2-Ti d. 8i+4
160.1f(+/3 + i)' =2% (g + ib), then a® +b* is equal
to
a. 2 b. 4
c. 3 d. None of these



161. Using mathematical induction, the numbers
a,'s are defined by ay =L a,,, =3n" +n +a,,
{(n = 0). Then, a, is equal to
an’+n+l bon*—n®+1

c.n® —n® d. n® + n?

162.1f 49" +16n + P is divisible by 64 foralln e N,
then the least negative integral value of P is

a.—2 b.-3
c.—4 d. -1

163.2% —7n - 1is divisible by
a. 64 b. 36 c. 49 d. 25

164.The solution of the differential equation

sec” 1 tany dr +sec” y tanx dy =0 is
tan y

a. tan y-tany=C b. =C
tan x
)
r:.tml f=C d. None of these
tan i

165.The solution of the differential equation

(where, C is a constant)

y_z- =Cx b. ﬁ =C

a"lb[rz o) 2

c.t{£]=ﬂxi d. x*¢ [5'_2]=c
2 %

166._The solution of the differential equation
i +y2)+(1—em_1’)%=0is

a 2xe™ Y=Y, ¢
b. xe™ 'y =tan'y+C
T R
d(x—2=Ce ™'y
167. The value of 1-11+2-2143- 31 +---+n-nlis

a.(n+1)! bin+1)!+1
c.(n+1)1-1 d. None of these

168.The sum of the series (1 +2) +(1 +2+2%) +
(1+2+2%+2%) 4---upto n terms is
T G | bAZ —1)—n
.2y d "t

169.1f g, b,care in AP, b — g, ¢ = b and g are in GP,

thena:b:cis
@ l1:2:3 Bb.1:3:5
c.2:3:4 dl:2:4

170. The number of triangles which can be formed
by using the vertices of a regular polyvgon of
(n + 3) sides is 220. Then, n is equal to
a8 b9
c. 10 d. 11

1M. Out of 8 given points, 3 are collinear. How
many different straight lines can be drawn by
joining any two points from those 8 points?
a. 26 b. 28
e 27 d. 25

172. How many numbers greater than 40000 can be
formed from the digits 2, 4,5,5,7 ¢

a. 12 b. 24
c. 36 d. 48
173. If a polygon of n sides has 275 diagonals, then n
is equal to
a. 25 b. 35
c. 20 d. 15

174. If two pairs of lines x* — 2mry — y” = 0and
12 = 2nxy = y® =0 are such that one of them
represents the bisector of the angles between

the other, then
amn=1 b.om+n=mn
comn=-—1 d.m—n=mn

175. The distance of the point (1, 2) from the line
x +y +5 = O measured along the line parallel to
3r —y="Tis equal to

a. 410 b. 40
c. 440 d.10:2
176. The slopes of the lines, which make an angle 45°

with the line 3 —y =—5, are
1

al -1 b.— —1
2

1 1

el - d.—2 —

2 2

177. 1f 3 and 4 are intercepts of a line L = 0, then the
distance of L = 0 from the origin is
. D units b. 12 units
5 12
e. — umnit d. — units
5
178. Number of terms in the binomial expansion of
(x +a)™ +(xr—a)™ is
a. 25
e 27

b. 26
d. 26.5



179. The coefficient of £ in the expansion of

T+(l+x)+...+{1+2)" is

180. Middle term in the expansion uf[;c

3 +L2 +2:, is

x
a."'C, b. *'C,, o ol B (2n)!
2 2
“ zlcu d. aclE (nl)y (nl)
(-1 4 @)
n! nl
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HINTS & SOLUTIONS

Physics

L. {a) Lyman series of a hydrogen atom belongs to the
ultraviolet region of electromagnetic spectrum.

2. (¢) Insulator can be charged by rubbing or friction
with another body. For example, or rubbing a glass
rod with the silk gets negatively charged while the
glass rod gets positively charged.

3. (a) In an adiahatic process,

pVT = constant (k)
where p is pressure, V is volume and ¥ is the ratio of
the specific heats.

C
Given, _E=T=E
Cy 2
Since, for adiabatic process pVT = k
= pv ¥k = lﬂgp+%lug‘if'=[ogk
p 2V
AV 100=—2|2 c100l=_22__4
v alp 3"3 9
%

Negative sign implies that volume decreases hy%%

4. (d) Given, f; = 20cm, f; = 40cm

1 1 100
Since, powerP=— = PFi=—=—=5D
I hHo 2
and P2=L=@=25D
fp 4

Effective power, P=F + P, =5+25=75D
5. (d) The reactance of a capacitor of capacitance C
connected to a AC source of frequencey [ is given by
sy B
o= acTmE
6. (1) For a freely falling body, 02 — e = 2gx (. u=10)

Therefore, vl=2mx or r=2-

Thus, graph will be a parabola, symmetric along +ve
X-axis
7. {a) Given, x = ae™™ + be®

dr

BT e P obe®
= pae ghe
and a=%=pzae " 4 qhe™

= o=

Acceleration is positive, so velocity goes on increasing
with time.

8.

10.

11.

12,

{a) As we know that, Impulse = Foree % Time
=[MLT 2]x[T]
=[MLIT 1]
Momentum = Mass x Velocity
p=my
[p]=[m] x[e]=[M][LT '] = [ML'T™]

Thus, dimension of impulse represent dimensions of
momentum.

. (e} As we know that, maximum height,

2. #
Hr=l:.lsm\Ei

()

u”sin 28
g
Dividing Eq. (i) by Eq. (i), we get

E: ﬂ = f= h_n_][ﬂ]

R 4 R
{l) The resonant frequency of a LC circuit is given by
1

f=9.:3Lc

when L' = % as per question,

Horizontal range, R = L)

i 11
Jrag o= 2xJL'C’  2nyLC

LC ILIC
= Lc=Lc’ —_— ==
L' Lf3

{d) The de-Bmgliehmm]engﬂl is given by

= C'=

{d) For an ideal gas coefficient of volume expansion
can be deduced as
According to ideal gas equation,

pV =nRT L)
at constant pressure, pAV = nRAT L.}
Dividing Eq (ii) by Eq. (i), we get

AV _ar
vV T

But ﬂ = AT
v

... (i)
Leafiv)



*. From Eqgs. (iii) and (iv), we get
For ideal gas o= %

So, for an ideal gas, coefficient of volume expansion is
1
iven by —.
given by ~

13. {d) Green house gases are CO,, CHy, NoO, CF,CL,
and O 5. Thus, Hy0 is not a greenhouse gas.

14. (g} Force on a charge particle moving in a uniform
magnetic field at angle 8 is given by
F=quBsind = Fe=g

=qand g, = 2q
LT L
B g 29 2

15. (c) Given, W =50 Jand g =25 C

Hence, g,

S Work done (W)
Potential difference, Ve ———— *
Charge (q)
= V= ﬂ =2V
25

16. (¢) The increasing order of frequency is Microwave <
UV Rays < X-rays
The frequency is the inverse of wavelength. So, the
order of increasing wavelength is
X-rays < UV rays < Microwave

17. {a) For an infinite plane sheet as shown below

ef] e

As, the lines of force are parallel to the currect surface
of eylinder, the flux passing through the curved

\

+

=
.( 1+
A
s+

+ 4+ *

+ + + ]+

\

surface is zero. The flux through the plane-end faces of

the cylinder is §; = EA+ EA = 2EA
By Causs's law,

aA o
by = Edi=3 = sma=2 o g%
e= £ 2 22y

18. (b) Infrared rays are used for the treatment of muscles
ache. Due to their heating properties they are used in
infrared therapy.

19. (¢} The output ofgale‘;:i_gjvenby
Y=A-B
Itisa NAND gate output and its truth table is given by
A B Y

Lo I = =
Lol E= Rl =
=20 B R

20. {c} LED is a light emitting diode Which emits light in
the spectral range of visible light is the range of

wavelengths 0.4 pm to 0.7 pm. The energy
mrrmpundmgtulhmemlengﬂ:xﬁ’omlﬁe\? to

3 eV. Hence, for the fabrication of LED in the visible
rmge,l:hemmimmnbmdgapenergjrslmu]dbe 1.8eV.

It convert electrical energy into light energy.
21. () Given, y = 20cos(at + 4z)
On comparing if with general equation,
y = Acos(kr +wt)
we get, A =20
Therefore, amplitude of the wave is 20.
22. (a) Given, frequencies, vy =v —landvy=v +1
Beats = Difference in frequencies
=(v+l)—(v-1)=2
23. (b) y = logwt is a monotonically increasing function. It

cannot repeat its value, therelore it is a non-periodic
function.

24. (b) The equation of motion of this system about mean
position is given by

F=kpx+Ekox
= m— = kyx + karx ﬂﬁ k1+k§']
m
a="Z=w%
mﬂ=kl+kﬂ k]"'.kg
tit m

25. (¢) Volume of material remain same after stretching.
As volume remains same,

Ah = Asly
Here, I3 = nl
I! n
Resistance wai.re after stretching,
e 2p1 2 [ ’1]
=nR |R=p—
Az Alf“ A

26. {d) Since, the incidence light 'beam is unpolarised, the
intensity of light on being transmitted through first
nicol polarecid, will become

I= h
2
So, according to law of Malus, intensity on passing
through second nicol will be

2
I’=Imszﬁ'=% EE'D“*-I" [l] =I—n

2 \2 8

27. (a) The collision of the molecules of an ideal gas is
taken as elastic.

28. {¢) The average energy associated with a particle of a
mongatomic gas is %KBT.



29. {d) According to Kirchhofl's first law, redrawing the
circuit, we get

1A
28,
S5A AB
& E 3A
1A o I
44 !
Currentat A=3-2=14A
Currentat B=1+5 = 6A
Currentat D=1+ 4=5A
CurrentatC =6+5 =114
i I=11-3=8A
30. (d) When an electron jumps from orbit n; to ny, then
the frequency of emitted phaton is
1 1
"':':R[_z__i
ny
X 1] sme
(@* (3] 3

From the graph it is clear that within the elastic limit,

the corresponding stress refers to yield point.
32. (a) If a wire is stretched to double its length, then
Change in length _ 2L — L

Strain = =1
Actual length L
33. (b) From Kepler’s second law of planetary motion,
dL_L
dt  2m

Thus, angular momentum remains conserved.

34. {b) As we know that, PE of satellite revolving at height

h from the surface of the earth.
__GM,m
" R +h
KE of satellite, = 1 GMm.
2(R, +h)
Therefore, PE= —2KE
e r=-—2
35. {d) Civen, n = 20cm 1 = 2000m ™

B = 20mT = 20 x 1073T

36.

37,

41.

Using, B = pgnl
20% 1072 = 4 % 1077 % 2000 x I
: -3
2 o 20x10 il

T 4xx1077 x 2000

() The magnetic field through the circle is constant as
current through the straight wire is constant. So,

5 _
dt

dbg

E
As, E=—=0 I=—=0
dt R

Here, no current is flowing in circle.
(b} Pressure at a point inside a liquid is given by
F
P= . phg

Therefore, at same height, pressure in a fluid at rest
will be the same.

. {a) The interatomic forces decreases or becomes very

weak at the boiling point of a liguid. Therefore, surface

tension becomes zero.

. {B) If all the masses will remain same, then centre of

mass will lie at the centre®D. But as the mass at Bis
4m, so the centre of mass of the system will shift
towards B. So centre of mass will be on line OB

. {¢) The external torque changes the angular

momentum, therefore the second law in rotational
motion is given by,
dL
Toxt = —
(d) Given, y = ut +gt*
Comparing with equation of motion y = ut + %atz

we get,a = 2g
Force=mxa=mx32g = 2mg

. {a) The centripetal force is balanced by the normal

reaction exerted i.e. mo” Jr <P N
where, |1, is the coefficient of friction.

2
—=f=uN

(o) Given, n = 2min to 10 min =5 half-lives and
Ny=80g

We know, —-}f—#(l)

N, \2
mNuh[ﬂﬂ]_mm

= s—=|—|=—=25

> \F) = F

. (¢} Energy released in the nuclear process is

2 -
E= mcg—mcz(i] = [l. — 4}nc!= imcg
3 9 9

Hence, energy released decrease by a factor of %



45. (d) Given|e =220V, di=09A, v=50Hz

As \!:l :=1=L
t v 50
di 0.9
Since, =L— = 2¥=Lx——
e ld=Lg 1/50
= L= 10 = 4.88H =5H
0.9x50

46. (¢;GMnu=,}l-.=g = f,=9f,

Also, fo+ fo=20
= 9f.+f, =20 = f,=2cm
fo=9%2=18cm

47. () Gi‘venﬂut,%mpf:%mzug
= %Xlxuf‘:%xgxug = u?:gug = vy = Jeg

Now, momentum p =

Therefore mey, _ 1xo,

dug 1
et DHvg 9_|:-g_ - E
48. (a} When kinetic energy is conserved in a collision,

then the collision is said to be elastic.
49. (1) Given, R =10kQ = 10'Q

C = 100pF = 100 x1072F
Time constant of RC circuit,
1=RC =10* x100x 1072 =107

For demodulation — << RC = fe it
fe RC

or fo=> L_ﬁ= 10% Hz
10

fe=>1MHz

50. {(b) For motion under central forces, the total
mechanical energy i.e. the sum of kinetic energy and
potential energy of a body is constant. The familiar
example is the free fall of an ohject under gravity.

51. (c) The statement given in the option (c) is incarrect, it
can be corrected as
A hypothesis is a supposition without assuming that it
is true.

52. (¢) Using relation, tanf = XX

- vl

Here, Z =-|..ER
= 8= tan_l{%] = tan™ {-.JE} = 60°

53. (d) Time period of simple harmonic motion,

T=2rn ’lel =2 -!—-
o mH

=5 TUHJT :5T::J:;

i

= TE-ETI [.'. Tl '—'T]
So, motion remains su:up]e harmonic with time period
2T,

54. {a) Civen, 1, = 6000
Aswe know, 1, =1+ X,
= Xu=n,—1=6000—-1=5999

55. (d) Since, frequency of spring oscillator is smallest
among all the given options, hence small time interval
cannot be measured with spring oscillator.

56. (1) The error in measurement of length 1.02 cm is
+0.01 em and error in measurement of length 9.89 cm
is H).01 cm.

. The relative ervor is 1.02 cm

_r:l:m){ll)ﬂ%-l-iﬂgﬁﬁ =+1%
102

Similarly, the relative error in 9.89 cm
[:I:ﬂ s IDO%] =+H)1%
9.89

Therefore, relative errors in measurement of two
masses are 1% and +H01%.
57. {c) Given, & =589 nm =589 x 10 m
d = 0589 mm = 0589 x 10 m
In Young's double slit experiment, half angular width
of central maxima is
9
sinfl = i . DOREID - o 107% = 8 =sin"Y(0.001)
d 0589x10™
58. (b) The graph between stopping potential and

frequency is a straight line, so stopping potential and
hence maximum kinetic energy of the photoelectrons

depends linearly on the frequency.
59. (b) Total work done by the gas
Wrgual =Wa g + W o+ Weap + Wpoay
Work done in isothermal process by ideal gas
Wy g =pRT.log = (i)

Work done in adiabatic process by ideal gas
Wa e pR{T] —Ty)
r—1
Work done in isothermal process by ideal gas,
V-
Wep= —|.I.RT2]ng—3 (it}
V4
Work done in adiabatic process, by ideal gas

Wposa _'ﬂmE 1_ L) (i)

(i)



Adding Eqs. (i), (i), (iii) and (iv) we get
Wi =MRT, ]ngv—— WRT, lﬂg“

60. (B) Civen i =13um =13x10% m
Bandwidth of channel, BW = 20 kHz = 20 x 10° Hz

Optical source frequency,

Chemistry

61. {a) As we know that,
AU=g—p AV
Now, if a process of expansion of a gas occurs in vaceum
and at constant volume, then
AU = gV (:AV = 0,p_,= 0)
62. (a) Carbon monoxide binds with haemoglobin to form
carboxy haemoglobin, which is about 300 times more
stable than the oxygen haemoglobin complex.
63. (b) Sucrose is formed by the condensation of
o-D-glucopyranose and B-D-fructofuranose.

64. (¢) Henry's law does not hold true when the gases are
placed under extremely high pressure. It is one of the
limitations of Henry's law.

65. I_ra} Both chromate and dichromate radicals on reaction
with acidified H,0, give blue solution which turns

green on standing. In the presence of organic solvents
such as diethyl Etller amyl aleohol or pyridine,
permanent blue colour obtained.

K,CrO, +H,S0, + Hj0; ——= 3 Cr0, +KJS0,
+3H,0
K,Cr0, + 4H,50, +4H,0, ——= 4 3Cr0,+K,S0,

{Blue
colour) 4 5H 20

66. (i) We know,
0.693

specific rate constant, k = ——
tys

60 E=049x103 5!

k=—m—— =
1402
67. (1) Given, a = 4.29A

. B

X x4.201 = 1864

68. (d) Clutamine contains [m]a.r R group as amide group
is present in the side chain of glutamine.

Coo
2 |
HN—C—H
i

'l|:Hi

C
HaN" %0
Chtamine

7L

74.

gt 3x10®
A 13x107"

=23x10" Hz

2.3x10"
2~ Number of channels, n = S _23x10"
BW  20x10°

=115 x 10"

69. (d) A multiple bond is always shorter bond the

corresponding single bond. The C-atom in CO3™ is
sp”-hybridised.
ﬂ_

- Cﬁ
=0T f—cLZ rB-ocF

CO; is sp-hybridised with bond length of carbon
oxygen is 122 pm.
o — O s GG’
The C-atom in CO is sp-hybridised with C—0 bond
length 110 pm.
tC=0"
So, the correct order of bond length is
CO < CO, < CO3~.

. {¢} The total number of nodes are given by(n—1), i.e.

sum of angular nodes [ and radial nodes{n—I1-1).
fal AB=—A+E
. [AILB]

[AB]

if concentration of A is doubled, the equilibrium
concentration of Bhecomes half to maintain K constant.

or

. {b) Antipyretics are used to reduce fever. Antibiotics

are used to treat bacterial infection. Analgesic are pain
reliever and tranquilisers are used to treat mental
illness.

. () The given reaction is Gattermann reaction. In this

reaction, chlorine or bromine can be introduced in the
S ring by treating the diazonium salt solution
with Eon'espnndmg halogen acid in the presence of
capper powder.
{b) The melting point of d-block elements is due to the
presence of unpaired electvons in the last d-orbital or
s=orhital. So, the element which has all the electrons in
pairs will have the least melting point.
* Vanadium (V) with atomic number 23.

[Ar] 3d¥45® has 3 unpaired electrons.
* Zine (Zn) with atomic number (30).

[Ar] 3d"™ 452 has zero unpaired electron.
* Manganese {Mn) with atomic number 25.

[Ar] 347 452 has five unpaired electrons.
* Copper (Cu) with atomic number 29.

[Ar] 3d"4s" has one unpaired electron.
Therefore zine has least melting point.



75. (¢) The zymase enzyme is involved in the catalytic

CH 50 4{ag) ——— 2C,H,OH(ag) +2C0 ()
Chscenze Ethyl aleahol m

76. (d} Among the given mixture, only CCl; and CHCI;
form non-ideal solution, thus they form azeotropic
mixture as only non-ideal solutions form azeotropic
mixture.

77. (d} k varies with temperature as given by Arrhenius
equation.

k= AeE/™T Sk o T andk .:Ei

- k has least value at low T and high E_.
78. (a) The correct decreasing order of the stabilities of
given carbocations is
(i) > (ii) > (i) > (iv)
Because electron releasing effect stabilises the
carbocation. Electron releasing order is

NH,;>0OH>0CH;>CL
79. (a) In Clﬂ'_ total number of electrons = 42

InCO3, total number of electrons = 32
(a3
.||'_I'_ Trigonal planar shape

In NO3, total oumber of electrons = 32

0
1 tigousl planar shape
o’ &
InS03", total number of electrons = 42

S Pyramidal shape
o

So, the option (a) is correct.
80. (c) 011]}"15“1 of an atom or molecule or ion actually

belongs to a particular unit cell.

8L (d) We know that, K, = K(RT) "¢
for the given reaction,
An, =(2+1)-2=1
K, = 3.75 x 107°(0.0831 x 1069) = 0.00033

82. ()
Sweelness value in
Artificial Sweetener comparison to cane sugar
Aspartame 100
Saccharin 550
Sucralose GO0

Alitame 2000

83. () Coupling reaction is an example of electrophilic
substitution reaction.

84. (d} In the structure of Cr0;, it has O-atoms as
peroxide which have oxidation number = — 1 and one
0 as oxide (double bonded O) atom with oxidation
number = -2
Let the oxidation number of Cr be x.
Then, x+ 4% (-1} +1x(-F=0
or x=+6
.. The oxidation number of Cr in CrO., is +6.

85. () At constant pressure and temperature, the rate of
diffusion or effusion of gas is inversely proportional to
the sguare root of its density.

Rate of diffusion =-= 1

fJ”"

r = ry only WhEIl M, =
Hence, N,O and CO, bave equal rate of diffusion due
to equ.a] molecular weight

86. {a) Carbon monoxide (CO) is the reducing agent which
reduces iron oxide (Fe,O;) to iron in the blast furnace.

Fe 0 ; + 3C0— 2Fe + 3C0O,T
87. B) Ugaomy, =Agae + AT, =52328 i)
W1, = AT 20 + 27 = 28000 i)
im,a = Ag,, +A7,- =129.80 ... (i)

Uxn,on = J'-:H: "‘:"-:,H-
Eq. (iii) + F.qT.{i'_I_ Eq;ﬁ} will gives

= i1
NH}

- o 502,88
g JL‘.']H' s lﬁ}l‘nﬂ T g
= 251.44 0 'em? mol .

88. (o) Xerophthalmia disease is type of (hardening of
cormea of eye) disease. It is caused by deficiency of
vitamin-A.

89. (a) The final product from this reaction is

O
0 —CHy

o
Il
o —IIC<>I!D
* EEKQ_CH ¢ ¥

1, S-Spheniprop-2-8ne-1-0n8
{Benzatacetophanans)
So the correct option is (a).

90. (d) Fhase transformation involve the energy changes
e.g., ice requires heat for melting, Normally this
melting takes place at constant pressure and during
phase change, temperature remains constant (at 273 K).



91.
92,

93.

104.

101.
102.

{a) Dettol is a mixture of chloroxvlenol and terpineol.
{c) The chemical formula of Hinsherg's reagent is
C.H.S0.CL
{b) The increasing order of atomic radii of group-13
elements is
Ca (135 pm) < Al (143 pm}) < In (167 pm) < T1{170 pm)
On moving down the group the atomic radii increases.
However due to poor shielding of nuclear charge by
3d-electron.
Fea = Iy

(135 pm) (143 pm)

The electrons in the outermost shell of Ga experience

more force of attraction towards nucleus than Al which
decreases atomic radius.

. {a) Macromolecular colloids are quite stable and

resemble to the true solutions in many respects.

. {(b) Wurtz reaction is used to prepare symmetrical

alkanes having even number of carbon atoms.
Option (b) contains an alkane with odd number of
carbon atoms. Thus, it can be prepared by Wurtz

reactions.

. (g)

. {z) Due to intermolecular hydrogen bonding, ketones

and carboxylic acids have higher boiling point as
compare to aldehyde.

Hydrogen bonding in carboxylic acid

. {d) In case of bee lattice cell,

packing efficiency = 68%
.. Percent vacant space = 100 — 68 = 32%

. (d} Since, at equilibrium,

rate of forward reaction = rate of backward reaction.
Therefore, in the chemical reaction,
N, +3H, = aNH,
the same amount of ammonia is formed, as it is
decomposed into N, and H,.
{b) Heat absorbed,
q =500 cal
Work done by the system, W = — 350 cal
According to the first law of thermodynamics,
AE = g+ W =500 + (-350) = + 150 cal.
{c) Phenelzine is used to treat panic attacks.
{b) CgHsN2 X~ is most stable due to resonance.

103. {b) EDTA is a hexadentate ligand because it has six
binding sites i.e. it has six donor atoms per ligand.

d_M
104. (d) > = RT
Let density of gas Bbe d.
.. Density of gas A = 3d
and let molecular weight of Abe M.
> Molecular weight of B= 2 M.

Since, R is a gas constant and T is same for both gases,

50,
- d,RT i _d RT
MA MB‘
Py g M d M _1
pa dy, Mg 3d 2M 6

105. (b)) More the value of i, more will be the elevation in
boiling point. Also, more dilute solution has low
boiling point. Hence, the increasing order of boiling

points is
10~ M NaCl > 107 M MgCl, > 107" M NaCl
(i=2) (i=3) (i=2)
> 107" M urea.
(i=1)
108. () Molarity of BaCly = 0% _ 024 M
208 200

Also, normality of BaCl, = 0,024 x 2= (0.048 N

(- N=MxV-f)

_ xx 1000 _ 0.0058 x 1000
= M 0.024
= 241,678 5 cm® mal™
K% 1000 0.0058x1000
Also, A, = =
N 0.048
=120.83 § em eq .
107. {c) 2N,0, — 4NO, +0,

-7 The above reaction is first order.
o 2.30310g5
i

A

50,

Put the values
2303 GO0

4483107 = = Jog 2 —
10x60 P,

lug%?_“. = 0.01167



% — antilog (0.01167)
[

E: 1.02

L
P =50 . ssgam
1.02
108. (a) As we know that, G, —Cy, = nR
where, n = number of moles of gas
R=8314]/Kmol™
C,—Cy=10x8314=83.14 /K
109. (b) Use of lead (Ph) in petrol canses emission of lead by
vehicles.

110. (d) Trihydrides of group 15 elements are given on the

basis of reducing character as follows :

BiH, > SbH, > AsH, > PH; > NH,

The reducing character increases down the group
because the bond strength of E-H bond decreases. As
the size of element E down the group increases and
thus, the bond dissociation energy decreases. This
facilitates the dissociation of hydrogen atoms and
hence, down the group, the reducing character

increase.
111. {a) Given, mass of solute = 22.2 ¢
Volume of solution=1L
- Molarity
(M) = mass of solute (in g)
mol.weight of solute x Volume of solution {(in L)
22 2p
T Ilgmol ' x1L
[ Mol. weight of CaCl, = 111 g mol™]
=02mol L'=02M
112. (¢} The reaction for decolourisation of 1 mole of
KMn(, by H,0, are given as follow:
2KMnO, +3H,S0, — K,80, +2MnSO,

+ 3H,0 +5[0]
5H,0; + 50— 5H,0+50,
The overall reaction is
2KMnO, +3H,S0, +5H,0,— K, SO, + 2MnS0O,
+ 8H,0 +50,
Mathematics

121. (b)) Consider the given inequation as 2x + 3y = 6.

Table for equation 2x + 3y = 6ory = = is

¥ 2 1]

113.

114.

115.

116.

117.

115.

119.

120.

As 2 moles of KMnO, require H,0; = 5 moles
2.1 mole of KMnO, require H,0O, = 53= 2.5 moles

(a) The correct IUPAC name of given molecule is
3, 3-diethynylpenta-1, 4-diene.

2 /I
HC=C C=CH
e

{B) In case of H,0,, 0—0 bond is non-polar and
O—H bond is polar.
So, the option (b) is correct.

{a) This is a named reaction known as
Gattermann-koch reaction.

CO+HO i
Q- O
Benzens Benzaldetyde
{a)Balmer series of transitions in the spectrum of
hydrogen atom fall in visible region. Lyman series fall
in ultraviolet, while Paschen, Brackett and Pfund fall
in infrared region.
{d) Given, AG® = 13.8 kJ/mol = 13.8 % 10° J/mol
- AG®=—-RThK,
13800 = 8314 x 298 In K.
K. =381x107°
{c) Lyman series is a hydrogen spectral series of
transitions and result in ultraviolet emission lines of
the hydrogen atom as electron goes fromn = 2ton =1
{where g is the principal quantum number) the lowest
energy level of electron. Hence, it lies in ultraviclet
region.
{b) K, [Fe{CNLNO]
{CN), = pentacyano
(NO) = nitro-N
So, IUPAC name of given compound is
potassium pentacyanonitro-N-ferrate (ITI).
{c) Chemisorption occurs at very high temperature and
high pressure as it involves chemical reaction between
adsorbate and adsorbent molecules and involves high
activation energy to start the reaction which requires
high pressure and temperature.

On putting (0, 0) in the inequality 2v + 3y < 6, we get
Considerx+y=2

v

0 < 6 which is true



=5 Feasible region will be towards origin
Y

B

x ' A + X
RN
122, () Let Z=x+y

Given, constraints are 2 + 3y < 6,220,y 2 0.
These constraints consider as equation 2¢ + 3y = 6

This equation intersect X and Y-axes at A(3,0)

and B0, 2). On putting (0, 0) in the inequality
Z+3y <6 wepget2x0+3x0£6 = 0< 6 (whichis
true). So, the feasible region is towards the origin.

.. The corner points of a feasible region are

0(0.0). A(3,0)and B(0,2)

The value of Z on these corner points are given below

Corner points Value of Z(Z = x+v)
oo Z=0+0=0
A(3,0) Z =3+ 0=3(maximum)
B(0,2) Z=0+2=2

Hence, maximum value of Z is 3.

123. (b} The corner points of the feasible region are
0(0, 0), A(4, 0) and B(0, 3).

The value of Z on these corer points are given below

Corner points Value of Z(Z=x+y)
o0 0) Z=0+0=0
Al4 0) Z=4+ 0=4(maximum)
B0, 3) Z=0+3=3

Hence, Z{max) is 4 at point x = 4 and y = 0.

124, {‘}Letl‘.heveetorbe:?+gi+ k
Since, unit vector along X-axis isi
I-V1+V2+V3
i=€—3}+2i+3€+63—7£+x?+y}+:i
E+03+l]1:={4+:]?+(3+y}3+{z—5}|i
=r+d=l=x=-3
= y+3=0=2y=—3 =z-5=0=z=5
The vector—31 — 3] + 5.
125, (b) Given, |a]= 8 |b= 3and|ax H=12

laxY
We know nf=1-"_"_1
that,sin® =

Hence, angle between a and bis %

126. (c) Civen,a = 2i+3j+ k. b=i—2j+k
and c=—3;+:i+9£
ay dg s
We know that, [abe]=|by by by
€} Cg €3
2 31
[abel=|1 -2 1
1 2
=2(—4-1)-3(2+3)+1(1-6)
=-10-15-5=-30

127. {d)l.etA=[ﬂ 3] =:«adj{A}=[d 4’]

I d -
an,A{Ade]:[: ;]x[_c a]
8 0] [a b d - ‘_rad—bc
ol 1 6 o
= ad —bc=8 —ab+ab=0,dec—dec=0
= —bc+ad E

ﬂ LJM]

—-4-4] [8 -8]
s sl

0
ad —be

128. {c}ﬂiveu,ﬂ:[zz
_14+4 =l
L daklF

Given that, A% =

ﬂh]bﬂ[ﬂﬁﬂ

p=8 =p=4



129,

130.

131.

132.

133.

[—2 0 o0
fe) Aladj A)=|0 -2 0 |=—2
o o -2
Aadia) = AL =21 =| Al
14=—2
ladjAl=]4" n=3
ladj Al =] AP~ =] A
|adj 4] = (~2)° = 4
{b) Given, ax® + bx + ¢ =0
Forequalroots D=0 = b =4ac =b>=4dac
InCasel:ac=1
(a.b.)=(L21)
Casell:ac=4
(a. b, c)=(1 4, 4)or(4 4, 1)or(2 4, 2)
Caselll :ac =9
(a.b,c)= l:3,ﬁ,3ll
Required probability =

]
=

=>

21’5
(c) 3o 85, glog a5 _ (5)3

=5 x5 x5 =125
{a} Given curve is iy = (1 4+ x)¥ + sinYsin®x)
On differentiating both sides w.r.t. x,

[a'Ba* = o]

g =(1+ r}y{ + log(1 +r}—] :!_&:'ir::;i
dy » np—
[Elﬂm“-+1 [atx=0,y=1]

=5 Slope of normal at (xr =0} =—1
Hence, equation of the normal at (0, 1}isx +y =1

Civen, L= Ijm i
{a) = >
o (029 B
22 4
= lim using L hospital
T s [by using pi
rule]
p 1 1 1 1
ai_ 2 aZ_ 2 2
= lim = lim
x—0 4_:3 x—=0 4_1:2
11
d 2furm

For limit tobeex:istﬁl—%=ﬂ =a=2.
a

=
—— [

134.

135.

136.

137.

(a) Given, centre (h, k) = (L, 2)
and circle touches on X axis.
ﬂﬂﬂ.ins{r]:y coordinate of centre = 2
So, equation of circle is
(x—12+y—2"=22 [lx-hl+(w-k'=rY
=l r4leg —dy+4=4
[o{a— b)Y =a® + b — 2ab]
Tyt - —dy+1=0
{a) First, break the number 5.001 asx =5 and
Ax = 0,001 and use the relation

flx+ Ax)= f(x)+ Ax f(x)

=

Consider, fi)=2"—Te2+15

= Frx)=32" - 14x

Let r=5 and Ax=0.001
Also, flx+Ax)= flx)+ Ax f{x)
Therefore,

flr+Ax)=(x* —Tr2 +15) + Ax (32 — 14x)
f(5.001) = (5° — Tx5% +15)
+(3x5% —14 x5)(0.001)

[as x =5, Ax = 0.001]
=(125 — 175 + 15) +(75 — 70) (0.001)

==

=—35 +(5) (0.001)= — 35 + 0.005= — 34.995
{a) Given equation is
2:2+?y2+3:+4y+%=ll
On dividing both sides by 2, we get
g, g 3 9 )
Y =+ +—=0
B i)
From Eq. (i), we have coefficient of ¥ = %

and coefficient of y = 2

g2 mio-o--

Hence, centre = [—;,—l]

From Eq. (i), we have constant term = —g-

mus_J +(-1 ]2--_.'- Yoo o4
16 16

{b) For maximum value of f{x) = ———
41-’+21+1

4¢2 + 2¢ + 1 must be minimum.
For minimum values of 4v% + 2v + 1,

4.:E+ix+1=4.:2+2x+i+%=



140.

141.

So, 4¢” + 2v + 1 becomes mjm'.mumwhenﬂr+~]21=ﬂ

Then, minimum value of 4x* + 2x + 1 becomes %

Ehme,ﬂwmaﬂnmnwdueoff(r}:-L=i
3/4 3

ar+3, =2

. @) Given, f(x)= { e

Continuity atx = 2,

LHL= lim fiz)= ].lm {ax +3)=2a +3
2
RHL= lim f(x)= ll.m {aﬂx 1)=24%-1
I—)f
Since, f(x)is continugus for all values of x.
LHL= RHL
= 2+3=2"—-1= 2" —2—4=0
= a®-a—-2=0 = a’-%m+a-2=0
= ala—2)+1{a—2)=0=(a+1){a—2)=0
X a=-12
x ¥ x
@ Lety = lim [ﬂ]
=0 3
x x
= log y = lim E]DE{M)
x—>0x 3
< R D 2log{a® +b* +c*)—log 3 (E Form]
x— 0 x 0
= log y = log (abe)™*
[using L" Hospital's rule]
X y:{fﬂm}ya
{a) Coordinates of centre of given circle is (1, 2) and it

passes through the point (4, 6) the radins of the
required circle is equal to the distance from the centre
to a point on a circle.

. Radius of circle = {1 - 4)% +(2-6)2 = {8+ 16 =5

Hence, the required equation of the circle is
(x=1)7 +(y - 2" =(5)
eyt dy-20=0
() We know that, any line is parallel to the plane, then
normal to the plane is perpendicular to the line.
x—2 y—3 _z-4
4 5
So, DR's of line are (3, 4,5).
Let us consider the equation of plane be
2 + ¢ — 2z = 0 [from the given options]
Hence, DR’s ofapla.nenre{:?., 1, —2}
Now, 3x2+4x1+5 x(-2)=6+4-10
=10-10=0

Given, line is

Option (d) is correct.

142,

143.

144.

145

{a) Equation of plane passing through intersection of
two planes
r+2%+3z=2andx—y+z=3
= (x+2+3z—D+h{x—y+z-3)=0
= (1+Ax+(2—Aw+(3+A)z—(2+30)=0
2 . 2
whose distance from (3, 1, lhs:}?

BO+A)+1-(2-A)-1(3+A)—(2+30) 2
AP +(2- AP +(3+ 1) o

=i =—1
2

Hence, equation of plane is5x— 11y +z—17 = 0.
(e} The given lines can be rewrittenag:-x]—=%=—z€

.. Angle hetween the lines is
B = oo 1[ Ix 2+ A-12) - 6{(-3) ]
{32+ 22 4 (= 6222 + (—12)% + (-3)°

=0
=5 8 =190
(e} Given lines are
r—1 -2 z-3 .
. =!"3 L [say] -..(i)
il ‘;_“= !’;1 - i)

Any point on the line (i) is(2r + 1, 3r + 2 4r + 3).
If they intersect, then this point satisfies the second
line, we get
or+1—4 _ 3r+2-1

3 2
-3 _3r+l

5 2

Hence, iherequjred point is{—1, —]_,—1}

=4r+3

= r=-—1

. e} Letl = = dr
@ IJl £ le ()2
Putting 2" =t = 2" . log2de=dt
% FE=
log2
]Dgﬂ‘r J—tz @ﬂ-’ﬂ_l {3)1'{-.-'
L
=logEﬂn Yo5y+C
. (g} ft sin x dx = -fs:m:uit+}- " il

—=i2
=—[Uﬂ3ﬂ{—lu;ﬂ—[ﬂﬂﬂlu
=(-1-0)—(0-1)=0



dx
3 I 5 34
ATy
x
[t;a];i:ing.'t"i common from denominator]
dx
:}f—_

147. (d) LetI = |

de _ .3 de 3
=41°dt = —=—t"dt
e >

3 1/4
—t7dt 1
si-Teif 5 =—:+c=—[—4+1] +C

X

148. (c) In a regular hexagon, there are two equilateral
triangles are possible.

; - §F A1
i Reqlumdpmbablhty-wé-c—a—:m_m-m
Ix2

149. (¢} Total number of ways =51
and favourable number of ways = 2- 41
= Required probability = 25—;1[ = 53

150. @ civemﬂs)=%mnmrtc:=f;ﬂm
Since, A, B and C are exclusive events.
P{A)+ P(B)+ P(C)=1
= KA+ P(A)+ xS PA)=1

3 3
= Ajll+—=+—|=1
Pa) (143 +3)
13 4
=5 —FA)=1 = A)=—
: P(A) P(4) =
1 3 3 4 3
= Cl=—%x—=PA)=—X —=—
HC) 2 E'.H} 4 13 13

Also, A, Band C are mutnally exclusive.
PANB)=KMBNC)=FCNnA)=0
4 3 7
= Aul)=HA+ HC)-0=—+ —=—
4 )= P(A) + F(C) Gt
151. (c) Let E; = Student does not know the answer

E; = Student knows the answer
and E = Student answer correctly

P(Ey)=1-p = KE3)=p

= P[£]=l and J"(£]=l
E, E) 5

Note that, the probability that student did not know
the answer randomly = The probability that student

know the answer.
E
P{E;)P [E_z]

E
(B :
PE) P [E—IJ +P(E))P [E_z]

" p1} . P . __5p
1 l—p+5 1+4
(1= p) -+ (1) —";.-—P o

152. fd}Gi\.mmsx+my=%

= Ems[%—!'-']ms[r;y =
and sin x +sin y =
= Eﬂn(ﬁf)m(%]:
On dividing Eq. (i) by Eq. (ii), we get

. [x+y x—y
2sn (5o (%5 Lgﬂm(uyl
ﬂms(x;y]ms(%] 32

21&]1(—:+y] gxl
2 _ 2

i)

- SHﬂ:x-'-!‘”-1+hm’(x-'-!’r]-1+(1]2
2 2
4 4
A3l &
tan A cot A sin A sin A

153. b

l-cotA l—tanA cosA sinA—cosA

cos A oos A

+

sint A cos A—sin A
_ 1 si.naA—msa'A
sin A—cos A cos Asin A

_sin‘u‘A+om2A+sin Acos A _

sec A cosecA+ 1
cos Asin A

154. (d) We have,sin 2r =4 cosx = 2sinxcosx=4 cosx

= cosxfsinx—2)=0 = cosx=0 [vsinx=#2]
= msx:l]:msi‘:;‘Z::x:Enmtg,nEZ
155. (b) Given, 2f(x)+f(1—1)=+" )

Replacing r by (1 — x), we get
2f(1-x)+ flx)=(1-x)*
= 2f(1-x)+ f(x) =1+2"— 2 ... Aii)
Multiplving Eq. (i} by 2 and subtracting Eq. (ii) from
Eq. (i), we get
Affr)=r"+ -1 = f{r]:%
156. (B) Given, A={1,2 5, 6} and B=1{1, 2 3}
AxB={(L1).(L2).(1,3), (2 1).(2.2), (2, 3),
(5. 1). (5. 2). (5. 3). (6, 1). (6, 2).(6, 3)}
Bx A={(11).(1,2),(1,5). (L, 6), (2, 1), (2, 2),
(2. 5). (2. 6). (3. 1), (3. 2). (3, 5).(3, 6)}
s (AxBYn(Bx A) ={(1L1),(L2), (2 1),(2 2}



157.

158,

159.

160.

161.

162.

163.

{a) If a set A has n elements, then its power set will
contain 2" elements.

- Total number of elements is in power set of A = 27
C(Lei2+d) 2+3i+i° 2+3i-1

d) Letz =
@ (3—1i) 3—i 3-i
[-i=-1]
_143i_3+i_3+10i+3i
3-i 3+i g_i
=—3+]0]-_3=£=i ['.'iz:—]_]
9+1 10
z=0+i-1

S0, wrgE() = um-‘(l]= i Ned) =

0

[FIE]

l:a)WEhave,s
s
L“H(l_] ]
[\
[+ (- P=[1-iP=—[+i
=—[14+3i-3—il=—[-2+2]=21-14)
B3 + 1% = 2%(a + ib) = (—2i@)'® = 2*%a+ib)
['.'u: =—ll~@ :'n:|:|=—i;’1|'—E
2 2

(=% 1.2=1)

—ﬁm:H-JEandmlm:mmm:l-m:m]

21004, = 9%y, +ib)
::E{_]'_Tﬁ}=u+ﬂr ::a:—lmdb:ﬁ

a2 +b2=(-1)® +(3)% =4

Given, a,=1. & =3nl+n+a
(1] m+l (1]

=%

Putn=0= a; =30} +0+ap=1

= ay=31 +1+a;=3+1+1=5

From option (b),

Let P(r:]'——na—n2+1
PO)=0-0+1=1=ay
P)=13-1"+1=1=4q,

and P{:‘!}={E}3—{2}!+l=5 =dap

{d) Putn =1in 49" + 16n + P, then
(40! +16(1) + P=49+ 16 + P=65+ P
So, here if P =—1
Then, the given expression is divisible by 64.
©) LetP(n)=2"" —Tn—1 = P(1)=0, K2) =49
P(1) and P(2) are divisible by 49.
Let P(k)=2% — 7k —1 =401
Pk+1)=2%*3 _ 7k —8=8(491+ Tk +1)— Tk — 8
= 49(81) + 49k = 49}
where, L = 81 + k, which is an integer.

164.

165.

166.

2 2
{a) Given, REE Idr#—fc—!{dy
tanx tan i
2 2
SEC X SEC I
= dr=— |—=
It&nr '[tany dy

Put nr=u = sec_xdv=du

and tmy=v = sec ydy=do
J-E=_ de
u v
= logu=—loge + logC = we =C = tanx - tany =C
{c) Given differential equation can be rewritten as

ﬂ:g-f
de x : yz
yo =
oW o™
Put y=ox = :I:-u+1dt
Given equation becomes,
Iqj[gzgz]
2
u+r—=£+—r”
* uxq:’[';;]
= do_ 00 _ od(eD)
de p¢'(c®)  e(0?) x

On integrating hoth sides, we get
%logiﬂnz}: logx+logC; =logd(c®)=2logxCy

= ¢I:u2}=l:z|:‘1}2 =>¢[y—i)=r?£'¥‘ =>¢[H—z] =1C

[putCE=C]
{a) Given differential equation is
{1+y21+fr—e‘m4yli—y=ﬂ
dy -1
= {l+y2}—=—x+em ¥
dy
u.n_ly
= &, _x __f

dy 1+ g,r2 T+ yi
which is a linear differential equation.
-1

1 gt Y
Here, P = Q’Q=_.U_Md
1+y 1+y
L
IF=elPd§ =e L+y? =em_ly

Hence, required solution is r-[F:IQ-IFd'y +C

Ian_lg I:m_ig C
= e = -8 + -

a
el Y

1+g,12



-1
2tan g
= € [
= xe Y= +=
2 2
-1 -1
-, 2:13““ W =gzun iy

167. (c) We have, 1-11+ 2-21+ 3-3l+--- + n-n!
i il i
= Zr-{r[}= ZHr +1)rl—rl]= z[{r +1)1—rf]
r=l1 r=l r=1

=(21—11) + (31— 21) + - +[(n + 1)1 — nl]
=(n+1)-1l=(n+1)-1
168. (a) Here, T, =1+2+ 2% + 2% 4.+ 2"
=w=2’“*1_1
2-1
. IT, =L@ -1)=z2"*1_x1
=(2+24. ) =24+ 22 4. 49" n
42" -1)
21
169. (a) Given, 2b=a+¢ and{c—b)> =(b—a)a
(b—a)’=(b—a)a
= b=21 = ¢=3a = a:b:c=1:2:3
170. (b) Number of triangles = " *3C, = 220

—n=2"*_p_4

= (n+3)_ oo
3ln!
= (n+1)(n+2)n+3)=1320=12x 10 x 11
={9+1)(9+2)(9+3)

i n=19

171. (&) Bequired number of straight lines
=%, %, +1=26

172. (d) Total numbers formed by using given 5 digits = i—![

For number greater than 40000, digit 2 cannot come at

first place.

Hence, numbers ﬁ:nrme[d in which 2 is at the first place
4

T3
!
. Total numbers formed grealerﬂlan:t{.‘l‘.ﬂ]:%—%[
=60—-12=48
173. (a} A polygon of n sides has number of diagonals
= _ﬂ[n; 3) =275 [given]
£ n—3n-550=0 = (n-25)n+22)=0
n=25 [-n#—22]

174. fcg Bisector of the angles between the lines
x —ﬁ:nry—yg:ﬂis
f-y' I-(-DI_ 2

y  -m  —-m

ﬁm‘.\:2+2:y—my2=ﬂ

But it is also represented by x2 — Znxy —y> = 0.

m 2
—— =% n=—1
1 —2n

175. (c) Let equation of line parallel to 3x — y = The
3r—y=A.
Sinee, it passes through (1, 2).
3-2=4 = Ai=1
Now, line is 3x —y = 1.
Since, the point of intersection of x + y +5 = 0 and
3r—y=1lis(—1,—4)
So, distance between (1, 2)and (— 1, — 4)
= 41— )P+ {2- (-9

=1J(2}2+{6)2 =m=~;’4—ﬂ
176. (d) Let m be the required slope.

m—3 _ m—3

= =%1
1+3m 1+ 3m
=5 m—3=14+3m and m—-3=—1-3m
=) m=—2 and m=%

177. (d) Equnﬁunuf]meis§+%=l = dx+3y—12=0

Now, distanee from origin = AxUEIRD 13 =Euni13
3%+ 4% S

178. (@) Let f(x)=(x + af* +(x— a)™
Here n =53, which is odd.

1 1 b4
= Totalnnmbero{tenns=n+ =53+ =—=27
2 2 2
179. (¢) The given series is in GP. Hence, its sum

{1+ 2?0+ -1}

5= T+9-1 [a =Lr=1+1x]
(a1
B x

Therefore, the required coefficient of '? in the
[0+ -1

x
= Coefficient of '! in the expansion of (1 + x)*! —1
= 21(:'u

180. (b) The given expression is

n 27" n
(x2+L2+2] =[[r+£]] =(.\:+1]
¥ l x J 5
The binomial contains (2n + 1) terms in its expansion.
2. The middle terms is T}, .

expansion o

() (o)

_oag i (L) ong o
Toe1= C,lx) [1]- C-["f&t-n]!n| {n!]g



