Instructions

= Thare 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

No. of Questions

1-60
61-120
11180

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

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

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

speciﬁal:eat;,r:g, msmhhcrmsedw%%,

then decrease in the volume will be
4 2 9
b. - | 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.725D 275D d.75D

5. The formula of capacitative reactance is

a. 2nfC 5. L8
n

r_,-_i d. 1
2 afC

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



7. The displacement x of a particle varies with
timet, x =ae ™ +be™, where a, b, p and gare
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

8. Which of the following quantity represents the
dimensions of momentum?

a. Impulse b. Pressure
e. Viscosity d. Power

9. The angle of projection with the horizontal in
terms of maximum height attained and
horizontal range is given by

el e

ol el

10. For the same resonant frequency, if L is
changed from L to % then capacitance should
change from C to
a. % b. 3C
e EJl'L' d. 2C

3

1. 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?

a. l 1

b.— -
2

d. —

1
0 —
3 4

12. For an ideal gas, coefficient of volume
expansion is given by
1

] pv
c. l d. l
R T
13. Which of the following is not a green house gas?
a.CH, b.CO,
.0y d. H,0

14. Two particles of masses m; =m, m, =2m and
charges g, =4¢. g5 = 2 entered into uniform
magnetic field. Find F, /F, (force ratio).

u.l b.1 c. d. 2
2

) ]

15.

16.

17.

18.
19.
20.

21

22.

23.

24.
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Waork done in moving a charge of 25C is 50 J.
Calculate potential difference, between two
points.
a. 05V
2V

b1V
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. Xerays, UV rays, microwave

d. microwave, UV rays, X-rays

What is the electric field near infinite plane

sheet of charge density o P

" p. o4

2e4 2g,
a d 2
2¢,A £
Which of the following waves are used to
treatment of museles ache?
a. Ultraviolet b. Infrared
c. Microwave d. X-rays

C.

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. 1.5eV b 1.7 eV

c. 18eV d. 0.8 eV

The displacement of a wave is given by
y =20 cos(wt + 4z)
The amplitude of the given wave is

a. 10 b. 20

c. 2042 d. 1042

If frequencies are (v = 1) and (v + 2), then find
the value of beats,

a2 b1l

el d. 4

The function y =log wt can represent

a. a periodic function b. non-periodic function
. oscillatory function d. circulatory motion
Two spring of force constant k) and k; are

configured as the figure given below




The angular frequency of this configuration is
n.k’”‘“ b. !I:i+k2
(] nt
e B o kam
kom k,

25. The resistance of a wire is R ohm. If it is melted
and stretched to n times its original length, its
new resistance will be

a. nR b_ﬂ
n

e.n’R d.%
n

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. -4-9-
eln 2l
2 8
27. The collision of the molecules of an ideal gas is
taken as

a. elastic b. inelastic

¢. partially elastic d. partially inelastie
28. The average energy associated with a

monoatomic molecule is

a. KT b. %x,;r
c. %Kﬂr d. 2K;T

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

1A

—

— ch |

I e i

Ty i

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

30. If an electron in hydrogen atom jumps from an
orbit 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)
3Rc Re
a.— kel
27 25
. 8B 235
9 36
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31. Within the elastic limit, the corresponding

stress is known as
a. tensile strength b. vield strength
c. elastic fatipue d. yield point
32. A wire is stretched to double of its length. The
strain is
a. l b.2
e. 3 d. 4
33. Kepler's second law of planetary motion
corresponds to

a. conservation of energy

b. conservation of angular mementum

&. conservation of linear momentum

d. conservation of mass

34. A constant potential energy of a satellite is given as

PE=r(KE)

where, PE = potential energy

and KE=kinetic energy.

The value of r will be

a.—1 b -2

c.j l.'l.i
2 2

35. A long solenoid has 20 turns cm ™. The current
necessary to produce a magnetic field of 20mT
inside the solenoid is approximately
a. 1A b 2A
c. 4A d. 8A

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

the circle?
O

A

a. Clockwise

b. Anti-clockwise

&. Straight line

d. None of the above

37. According to Pascal’s law, pressure in a fluid at
rest is the same at all points, if
a. they are at the same plane
b. they are at the same height
. they are along same line
d. Both (a) and (b)

38. The surface tension of a liquid at its boiling
point
a. becomes zero
b. becomes infinity
c. is equal to the value at room temperature
d. is half of the value at room temperature




39. Centre of mass of the given system of particles

will be at
2m 4m
A
8]
D
2m Zm
a. 04 b.OB e. 0C d. oD

40. Newton's second law of rotational motion of a
system particles having angular momentum L is
given by
u.%:'rd b.%rrﬂ
r:d—L--r d'.d—L—'l:- +1,

-fﬂ“ ext tﬁ“— mt el

#41. The motion of a particle of mass m is described
by y=ut +gt". The force acting on the particle
will be
L. ZET0 b. 4mg c.dmg d. 2mg

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

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

denotes
(1, — coefficient of friction, N — normal
reaction)

2 2
ﬂ-’"f =f=pN b-f<u.=m:_’
ef=uN="" djepN=D

r r

. 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.25¢g b.5g

. Wl:eul]:es;eedof[l@tbecmes%ofﬂs

present value, then the energy released ina
given atomic explosion would

a. decrease by a I:'nrtor%

b. dmsehyaﬁmtor%

c. dmmebynﬁchr%

5

d. decrease by a ﬁmtm'-r-ﬁ—

c.l0g d20g

45.

46.

47.

48.

49.

50.

51
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What should be the value of self-inductance of
an inductor that should be connected to 220V
50 Hz supply, so that a maximum current of
0.9 A flows through it?

a. l1H b.2H

c. L1H 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 cm, 5 em
c. 18 em, 2 em d. 11 em, 9 em

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

momentum is
a. 3:1 b.1:3
c.l:2 d2:1

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

a. elastic

b. inelastic

e. Both (a) and (b)

d. None of the above

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

a. >> 1 MHz b. 0.1 kHz

c. >>1GHz d.10° Hz

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

a. Kinetic energy

b. Mechanical energy

¢. 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 mechanies,
electrodynamics, optics and thermodynamics.

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

. 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 ohserved phenomena.

. If impedance is +/ 3 times of resistance, then find

phase difference.
a. Zero b. 30°
c. 60° d. Data is ineomplete




53. 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 guadrupled?
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 Tf2

d. Motion remains simple harmonic with time period
aT.

54. The relative permeability of iron is 6000. Its
magnetic susceptibility is
a. 535999 b. 6001
. 6000 x 1077 d. 6000 x 107

55. Which of the following technique is not used for
measuring small time intervals?
a. Electronic oscillator
b. Decay of elementary particles
. Atomie clock
d. Spring oscillator

56. 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. t 1% and * 1%
d. 0.1% and + 1%

57. 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

& 1800-102-4109

v

(Siopping
potential)

o

a. Na and Al both have the same threshold frequency

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

59. Camnot cycle of an engine is given below

{0y, V4. Ty)
T i Q0 V5, Ty
3
Py Ve, Ty Py V3. T3)
_'v
Total work done by the gas in one cycle is
V. V.
T -2 _ 3
EPREEGB“ URT, v,
Vi ¥s
b.pRTl]ugv] uﬂTglugﬂ

. MRT, log 2 + WRT, log 1>
1 4

d. Zero

60. An optical fibre communication system works on

a. sin~'{0.01} b. sin~'{0.0001) a wavelength of 1.3 pm. The number of subscribers
c. sin1(0.001) d. sin(01) it can feed, if a channel requires 20 kHz are
1 . a. 23 x 10" b.115 x10"
58. From the figure describing photoelectric effect, e 1x10° d. None of these
we may infer correctly that
(CHEMISTRY

&61. When the expansion of a gas occurs in vaceum
and at constant volume, then

a. AU =gV b, AU = gp
c. AH=gqV d. AH = gp
62. Carbon monoxide is poisonous to human beings
because
a. it hinds 300 times more strongly to haemoglobin
than oxygen.
b. it doesn’t bind to haemoglobin

c. it forms eyanide in body.
d. it leads to coagulation of blood.
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63. Which one of the following sets of
monosaccharides forms sucrose?
a. at-D-galactopyranose and a-D-glucopyranose
b. o-D-glucopyranose and f-D-fructofuranose
c. B-D-glucopyrancse and &t-D-fructofuranose
d. a-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.




¢. 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 5.

a. 494 x 107 5™ b. 0.49 x 107 57"
e. 049 x 107" s~ d. 494 x 107 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 53228 5724
. Which of the following amino acid
(NH;CHRCOOH) contains polar R group?
a. Alanine b. Valine
¢. Clycine d. Clutamine
. Find the correct order of C—O bond length
among CO, CO3~, CO,.
a. CO, < CO7 < CO
e. CO3Y < CO, < CO

67.

d. 093 A

b. CO < COI < CO,
d. CO < CO, < CO3”

70. The total number of nodes are given by
a.(n+1) b.(n—1-1)
c.{n—1) d{n—I+1)

1. In the equilibrium, AB+—— A + B, if the
equilibrium concentration of A is double, then
equilibrium concentration of B will be

a. half b. twice c. lth d. lﬂ'l
4 8
72. Which of the following is used as a drug to
reduce fever?
a. Antibiotic b. Antipyretic
. Analgesic d. Tranguiliser
73. The reaction

ArNZC1I- 2%, ArCl 4N, +CuCl s called as

a. Sandmeyer reaction b. Gattermann reaction

e. Claisen reaction d. Carbylamine reaction
74. In 3d-transition series, which one has the least

melting point?

a. V b. Zn c. Mn d. Cu
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76.

80.

81.
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Among the following enzymes, which one is
involved in the given below catalytic reaction?

CgHpOg(ag)— 2C,H;OH(aq) + 2C0,(g)

a. Maltase b. Urease
c. Zymase d. Invertase
Which of the following is correct mixture of
areotrope?
a. Chlorobenzene + bromobenzene
b. C,H_Br+ C,H.CI
c. CgHyy +GHg
d.CCl, +CHCI,
. Rate constant (K) of a reaction has least value at

a. high T and high E, b. high T and low E,
¢. low Tand low E,, d. low T and high E_
. Arrange stability of the given carbon cation in

decreasing order
& & & i
CH; CHa Hz
0 i (i) é ] @
OCH; CH NH, Cl

a. (i) > (i) > (i) > (iv)
e. (iif) > (i) > (i) > (iv)

b. (i) > (if) > (i) > (iv)
d. (i) > (iii) > (i) > (iv)

. Which of the following pairs of ions in
iso-electronic and iso-structural ?
a. CO3, NO3 b. SO3, NO;
c. ClO;,CO5 d. 503, C0¥
How much part of any comer atom actually
belongs to a particular unit cell?
a. ll'_|1 b. lth c. Lh d. lt|1

4 G B 10

For the equilibrium,
INOCKg) == 2NO(g) +Cl,(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.
c. electrophilic substitution reaction.
d. electrophilic addition reaction.
84. The oxidation number of Cr in CrO; which has
the following structure, is

i)

a. +4 b. +5
c.+3 d +6

85. Identify the pair of gases that have equal rates
of diffusion

a. CO, NO b. N0, CO
e. N,O, CO, d. CO,, NO,
86. The reducing agent which is used to reduce
iron oxide in blast furnace is
a. CO b. coke
c. silica d. lime

87. Given that molar conductances for Ba(OH),,
BaCl, and NH,,Cl are 52328, 280.0 and 120.8
Q@ 'em? mol ! respectively. What is the molar
conductivity (@ 'em*mol ') of NH , OH?
a. 502.88 b. 251.44
c. 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
o
T
B amre®
o Oyorod (Yo
« Opomoni-)
& Oyoront )

4 1800-102-4109

90. The melting of ice
a. is the phase transformation
b. takes place at constant pressure and temperature
c. takes place at 3T3 K
L. Both (s) and (b)

91. Which of the following options represent the
correct composition of dettol?
a. Chloroxylenol and terpineol
b. Chloroxylenol and furacine
c. Terpineol and iodine
d. lodine and furacine

92. The chemiecal formula of Hinsberg's reagent is
a. HNO, b. NaOH + Ca0Q
e. CH,S0,Cl d. CH,CONH,

93. The increasing order of atomic radii of the
following group 13 elements is
a.Al<Ca<In<Tl bCa<Al<In<Tl
cAl<sIn<Tl<Ga dAl<GCa<Tl<In

94. Which of the following colloids resemble to the
true solutions?
a. Macromolecular colloids
b. Micelles
c. Micromolecular colloids
d. Lyophobic colloids

@5. The hydrocarbon that cannot be prepared
effectively by Wurtz reaction

96. Reaction o
U%Aﬂ.s

find the product B.
NOH
ﬂ- 6 b‘ é
! ?
NP
. t ; d. ?
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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
e. Due to inter molecular hydrogen bonding
d. Due to intramolecular hydrogen bonding

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

. In the chemical reaction,

N; + 3H; = 2NHj at equilibrium point.
a. equal volumes of N; and H, are reacting.
b. equal manes of N; and H; are reacting,
c. the reaction has stopped.
d. the same amount of ammonia is formed, as it is
decomposed into N5 and H .
100.The change in the energy of system if 500 cal of
heat energy are added to a system and system
does 350 eal of work on the surroundings will be

28.

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

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

a. CHNEX b. CgH;NZX™

. CH,CHN! X~ d. C,H.CH,NX"
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 AP
a. — b. 1 c. E d. l
4 8 5 &
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. 107 M NaCl > 107°M MgCl, > 107" M NaCl
> 107" M urea

e. 107" M urea > 107'M NaCl > 107° M MgCl,
> 107M NaCl

d. 107 M NaCl > 107 M MgCl, > 107" M NaCl
>107'M urea.
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106.The specific conductivity of a solution

107.

containing 1.0 g of anhydrous BaCl, in 200 cm®
of the solution has been found to be

0.0058 Sem . The molar and equivalent
conductivity of the solution respectively are

a. 12083 S em® eq”! and 241.67 S em” eq ™

b. 150.5 5 cm® eq ! and 289.7 S om? eq!

c. 241.6 § em® mol™ and 120.83 § em® eq ™!

d. 2486 8 cm® mol ! and 180.3 S cm® eq ™’

constant k is 4.48 10~ 57! and the initial
pressure is 600 atm. After 10 min, determine
the final pressure of N ;0.

a. 590 atm b. 490 atm

c. 588 atm . 580 atm

108.Calculate the difference between C, and Cy, for

10 moles of an ideal gas
a. 83.14 J/K
c. 8314 J/K

b. 8.314 J/K
d. 0.831 J/K

109.Which of the following particulate matter is

110.

1M1.

12.

13.

emitted from vehicles?
a. Co b. Ph c. Sn d. Se

Arrange the hydrides of group 15 in correct
decreasing order of reducing nature.

a. NH; < PH; < AsH,; < ShH; < BiH,
b. NH; > PH; > AsH; > ShH; > BiH,
c. PH; < AsH,; < ShH; < BiH,; < NH,
d. BiH, > SbH, > AsH_ > PH, > NH,

What would be the molarity of one litre solution
of 222 g of CaCl ;7
a. 02 M bh.04M
e. 06M d. 08M
For decolourisation of 1 mole of KMnO ;. the
moles of H,0, required is
. l b. E c. E d. E

2 2 2 2
What is the IUPAC name of following
compound?

HC-CjéC-CH
o

a. 3, 3-diethynylpenta-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, e NH,Cl d CH,
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115. What is the product formed when benzene react  118. The Lyman series of hydrogen spectrum lies in

with COand HCl in presence of anhydrous AIC1 ;7 which region
CHO OH a. Infrared region
. @/ b. O b. Visible region
e. Ultraviolet region

i i —

.
119. The correct IUPAC name of the coordination
d K;[Fe(CN); NOJi
116. Which of the following series of transitions in T:up;::m ;[n e(CN)s _mi_];mte an

:];x;;i?h-mu of hydrogen atom fall in visible b S i ! onitro-N-ferrate (I11)

Bal : Pascl : ©. potassium nitritopentacyanoferrate (IV)
; s & o d. potassium nitritopentacyanoiron (IT)
c. Brackett series d. Lyman series

117. The value of AG® for the phosphoryl of 120. Which of the following conditions are

B favourable for chemisorption?
ilzc;s:gi; ig{lifsculys:s is 13.8 kJ/mol. The value of o [‘W ek
a. 172 %107 b.562x 107 b':fghmpmm“‘:ﬂhh:wm
c. 481 x107° d. 381 x107° % M g Eh oo
d. Low temperature and low pressure
(MATHEMATICS |
121. Shade the feasible region for the inequations 122. The maximum value of x + y subject to
) 2x +3y < 6,120,y 0is
> <6x20y20
E;ufe_z‘z“ay BEGIED ARk a.5 b4 Iy d.3
o 123. Write the solution of the following LPP
Maximise Z=x +y
™2 Subject to 3r + 4y <12, x>0,y = 0.
1 \ Which point the value of Z is maximum?
a. (0,4 b(L0) c(6,00 d(06

% AN

124.The vector that must be added to i — 3] + 2k
and 3i + 6 — Tk so resultant vector is a unit
vector along the X - axis is

/
/|

¥ a. 4i + 2j + 5k b.—4i + 2j + 5k
¥ .31+ 4j + 5k d. Null vector
§ 125. If |a|=8,|b]|=3 and |a x b|=12, then find the
b. 2% angle between a and b.
< T n
2. — b, —
3 3 6
¥ :.'.% d. None of these
'r"; - - -~ - - g
N 126.Iffora=2i+3j+kb=i-2j+k and

c=-3i +j+2k then find abd.
a.—15 b.—10 c. =30 d. -5

. x4 1\2’\ s X 127. If for any 2 x 2 square matrix A,
' A (adj A) = [3 :} i iy E A 0

(d) None of the above
a. 6 b5 e 7 d. 8
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128.1f matrix A =| _z}a.nﬂ A% =pA, then the

-2 2
value ()fp is
a6 b.—4 e d d &
(=2 0 0
129.1f A(adjA)=| 0 -2 0 [, then |adj A| equals
0O 0 -2
a. -2 b.-—d c. 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

ot i
T2 216
n.L d. L
36 54
131. 8°"%%° i equal to
a. log, 25 b. 120
c. 125 d. log,15

132. The equation of normal to the curve
y=(1+x)? +sin "(sin” x)at x = 0is

ax+y=1 bhx—y=1
er+y=-1 dx—y=-1
z
- faz_xz _x
133. If L =lim 4 4>0 IfLis finite,
x—ll I"‘

then
a.a=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?
g+ I —dy+1=0
box'—y +2+4y+1=0
ety +2—dy—1=0
dr+y +2+dy—1=0
135. The approximate value of £(5.001), where
fl:i':l=1'3 -T2 +151s
a. —34995 b 33995 0 -33335 4. -35.995
136.Find the centre and radius of the eirele given by
theequaﬁmﬁr”+2y1+3x+4y+§=&

a. 1l b. -1 c.2 d. -2
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137. Find the maximum value of f(x)=————.
dr” +2x +1
n.—:i En.i
4 3
c.% d. None of these
=
133.“_{{1):{&: +3 x_E'., then the values of a for
ax=1 r>2
which f is continuous for all x are
a. land -2 b.1and 2
e.—land2 d.—land -2
T x HI
139.The value nfu:{M] Aa,b,e>0)
is
a. (abe)® b. abe
c. (abe)'"? d. None of these

140.What will be the equation of the circle whose
centre is (1, 2) and which passes through the
point (4, 6)7
ar+y - —4dy-20=0

Boafey®+ 2 +dy—20=0
ex’ —yt Ay +20=0
dy -y +2—4y-20=0
x-2 y-3_z-4
3 4 5

141. The line

plane
adx+4y+5z=7
c.x+y—z=2

is parallel to the

b.2r+3y+4z=0
d2r+y-22=0

142.The equation of a plane passing through the line
of intersection of the planes x + 2y + 3z =2,

x =y +z =3 and at a distance ifncnn the point
3

J3

(3,1, =1 is

asr—lly+z=17 bfr+y=3/2-1

c.r+y+z=-\."§ d.r—-&y:l—-\ﬁ
143.The angle between the lines 2y =3y =—z and

br=—y=—4dzis

o 30° b. 45°

c. 90° d. 0*

144.The point of intersection of the lines
r—lzy—2=z—3mdx—4=y—l=

zis
2 3 4 5 2
a. (0,0,0) b.(1,1,1)
e (-L-L-1) d.(1,2,3)




21‘
1-4*

dx is equal to

145.(

a. (log2)sin™ 2° +C b. %si.n_lﬂ' +C

e gin ¥ +C d. 2log2sin ' ¥ + C
log2
m -
m'-‘;mm wekx
a. 2 b.3 e. 0 d.5

dx
147. I:nl:e-gnl] ﬂfjw.

a4+ M BaE™ +D 4c
e 4 + 1) +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
a. — b.— c.— d. —
2 5 10 20
149 _Five persons A, B, C, D and E are in quene of a
shop. The probability that A and E are always

together, is
a. L b. E €. E d. E
4 3 5 5

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

that P(B) =§ P'{A)andP[C}=%HB}, then

P{AULC) equals

L e
13 13

e o
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

W b 2P
dp+ 3 dp+2
e P .
4p+1 dp+l

152. If x and y are acute angles, such that
cosS T +msy=gand$inr +sin y=%,tben

sin (x + ) equals
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=

B
L S

R

2]
Yl o e

cot A
l-cotA 1-tam A

153. The expression can be

written as

a.s5in Acos A+1
b.sec Acosec A+ 1
e. tan A+ cot A
d. sec A+ cosec A

154.1f sin 2x =4 cos x. then 1 is equal to

E.EiE,REZ b. no value
2 4
c.ml:+{—1}'§,n€2 d.Znﬂi%,nEZ

155.1f f(x) satisfies the relation 2f(x) + f(1 -x)=x>
for all real x, thenf(x) is

ﬂ.:g-r-i'.r—l b_:*mx—l
6 3
ﬂ_x"‘+4;—1 d_12+41—1
3 6
156.1f A={1, 2 5, 6} and B={1, 2, 3}, then
(AxB) (B x A)is equal to

a. {(L, 1), (2, 1), (6, 1), (3, 2}}
b. {(L 1}. (1, 2), (2, 1), (2. 23}
c. {(1. 1), {2, 2)}
d. {(1, 1), (1, 2), (2, 5), (2, &)}
157. Total number of elements in the power set of A
containing 15 elements is
a 2° b. 15%
c. 257 d.2° -1

158.What is the argument of the complex number
Aol R

3—-i
0 . .1 <X
4 4 2
n=1’
159.Evﬂll.lﬂte im +(ﬂ'-] a
1
a. 21—i) b. 7(i-1)
e 2-7Ti d. Si+4
160.1F(+/3 + i)'™ =2% (4 + ib), then a® + b is equal
to
a. 2 b. 4
e 3 d. None of these




161. Using mathematical induction, the numbers

a,’sare defined by ag =1 a, ,, =3n" +n+a,,

(n=0). Then, a, is equal to
an+ni+l bonP—n?+1

d. n® +n?

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

c. “3 = “E.

a.—2 b. -3
e.—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” ytanx dy =0 is

a. tan y-tanx=C b_tany=c
tan x
2
r:.hm =g d. None of these
tan i

165.The solution of the differential equation
y?
. 5]
LTy
"o
x

{where, C is a constant)
2
n.¢[9'?]=c& b. xé :J_; =C

i

I

166.The solution of the differential equation
{l+y£}+(a‘—em_1")%=ﬂis

=

is

=)

a. 2:8'--1’ e B
b.re""-l-' =tany+C
exe®™ Y=g 4
dix—2=Ce ™Y
167. Thevalue of1-11+2-21+3-3l+---+n-nlis

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

168.The sum of the series (1 +2) +(1 + 2+ 2%) +
(1+2+2% +2%) +---upto n terms is
T g | b A2 —1})—n
e. 2" —n d 21
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169.1f o, b, care in AP, | — g, ¢ = b and g are in GP,

7.

174.

175.

176.

thena:b:cis
@ 1:2:3 b.1:3:5
c.2:3:4 d.1:2:4

. The number of triangles which can be formed

by using the vertices of a regular polygon of
(n + 3) sides is 220. Then, n is equal to

a8 b.9

c. 10 d. 11

Out of § 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

. 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

. If a polygon of n sides has 275 diagonals, thenn
is equal to

a. 25 b. 35

c. 20 d. 15

If two pairs of lines x* - 2mxy — y* = 0and
22 = 2nxy —y® =0 are such that one of them
represents the bisector of the angles between

the other, then
amr=1 b.m+n=mn
c.mn=-—1 d.m—n=mn

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. 4410 b. 40

. 440 d. 10:/2

The slopes of the lines, which make an angle 45°

with the line 3x —y=-35, are
1

al -1 b.— —1
2
1 1
L1 = d—2 =
= Lﬂ 2
If 3 and 4 are intercepts of a line L = (), then the
distance of L =0 from the origin is
@. 5 units b. 12 units
c.iunil d.Eun:its
12 a

. Number of terms in the binomial expansion of

(r+a)> +(x-a)” is
a. 25
e 27

b. 26
d. 26.5
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179. The coefficient of x' in the expansion of

A " I
1+{l+1}+..;+{l+1)m]‘5 1W.Mi&dlebermmﬂleemﬁn8iﬂnﬂf[r +—2+2] 15

x
a."'C, b. Cy, _ ol b (2n)!
= zlcu d. Escu (nl) {nl)
” (2n—1)! d M
n! nl
ANSWERS
Physics

LG 20 3@ 4@ 5 6w TG 8@ 8@ 1@
11 (d) 12. (d) 13. (d) 14. (a) 15. {c) 16. (d) 17. () 18. (b) 19. (c) 20. (c)
) 2@ W) UM B /(D) 2@ W)  m(@ %0
SL() 32.() 3%.() 340 3B 36 (0 38  39.0)  40()
AL 42 483.() () S 46() 470 48.()  49.()  50.()
5L s 8. st m(d  s6@ 5. 580 () 60

Chemistry
6L(a) 62() 63 (b) 64 (o)
)
SL{d 82 ()  Sh(J 8L (d)

(@) 66 ()  67.() 68 (D) 68 (d)  70.()
@ T T TS.(a) T 80 (0
(€  86.(x) S.(h)  88.(a)  S9.(a)  90.(d)
9L.(a) 82 () 83 (h) 94 (y) )  9%.(c) 97.() 98 () 98.(d) 100. ()
101. (c) 102. (b) 103. (b) 104. (d) 105. (b) 106. (c) 107 (c) 108. (a) 109. (b) 110. (dy
1L (&) 112 (¢)  113. (a)  114. (b) 115 (a) 116 (&) 117 (d} 118 (¢)  119. (b}  120. (g

& &

&

Mathematics
12 (b) 122 () 123 (b) 124 (% 125.(b) 126 () 127 (d) 128 () 129. ()  230. (b)
1L (¢) 132.(2) 133. () 134 () I135.(a) 136 (@) 137. (b) 138 (0)  139.(d)  140. (a)
141 (d) 142 () 143 () 144. (9 145.(c) 146, () 147.(d) 148.(c) 149.(¢)  150. (d)
15L () 152 (d) 153 () 154 (d) 155.(b) 156 (b) 157.(a) 158 (d) 159.(x)  160. (b}
161 (b) 162 (d)  163.(c) 164 (a)  165.{c)  166. (a)  167. (c) 168 (a)  169. ()  170. (b)
170 (a) 172 (d) 173.(a) 174 (¢) 175.{c) 176 (d) 177.(d) 178.(c) 179.(c)  180. (b)

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

Physics

1. (a) Lyman series of a hydrogen atom belongs to the
ultraviolet region of electromagnetic spectrum.

2. {c) 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,

pV" = constant (k)

where p is pressure, V is volume and ¥ is the ratio of

the specific heats.
c, 3
' oy 132

Since, for adiabatic process pVT =k

= pVv¥i=k = logp+%logv=iogk

£+§.£‘:—=D
p 2V
AV 100=—22 q00]=_2,2-_14
P 373 9

Negiﬁ\resignimp]ieslﬁntmlmnedecmsesby%%
4. (d) Given, f; = 20 cm, f; = 40em

1 1 100
Since, power P=— = F=—=—=5D
; h 2
1 100
and PBp=—=—=25D
o 4

Effective power, P= P, + P;=5+25=75D
5. (d) The reactance of a capacitor of capacitance C
connected to a AC source of frequency f is given by

1 1
fe=ac T mE

6. (a) For a freely falling body, p2 — v’ = 2ax (- u=0)

7. {a) Given, x = ae™™ + he™
= v=—=—pae ™ +ghe®

Acceleration is positive, so velocity goes on increasing
with time.
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8. {a) As we know that, Impulse = Force x Time
=[MLT2]x[T]
=[ML1T_1]

Momentum = Mass x Velocity
p=mo
[pl=[m] x[c]=[M][LT "] =[ML'T]
Thus, dimension of impulse represent dimensions of
momentum.
9. {c) As we know that, maxiroum height,
u’sin®9
2g
uZsin 20
£
Dividing Eq. (i) by Eq. (ii), we get
m oo ()

H=

]

Horizontal range, R =

(i)

R 4

10. {b) The resonant frequency of a LC circuit is given by

1

f=z:§'Lc

’ L L}
when L =§,38D3qulﬁtlﬂll.

ol g b o,
2JLC 2mLC

Lc IC
=L'c’ fee—=—=
=5 LC = C T oIA
11. {d) The de-Broglie wavelength is given by
h_h
A=—=—
p mo
B O
A mo v R | 1
Lo M0, _P_4 __, o
= lp_ h —ue—ne-eit np—4xu£}
me

12. (d) For an ideal gas coefficient of volume expansion

can be deduced as
According to ideal gas equation,
pV = nRT i)
at constant pressure, pAV = nRAT L)
Dividing Eq (ii) by Eq. (i), we get
AV AT
?=? ...|:ll.l}
av_
s

But oAT (V)




. From Egs. (iii) and (iv), we get
For ideal gas o= 2
So, for an ideal gas, coefficient of volume expansion is

1
iven by —.
gr }'T

13. (d) Green house gases are CO,, CHy, N5O, CFCI,
and O 4. Thus, Hy0 is not a greenhouse gas.

14. {a) Force on a charge particle moving in a uniform
magnetic field at angle 8 is given by

F=geBsin® = Fe=g

Hence, gy = qand g5 = 2q

.4 ¢ .1

B q g 2

15. {¢) Given, W=50] andg=25 C

DhﬂI -
Pote difference, Vv C @

2V

—y V:E:
16. {¢) The increasing order of frequency is Microwave <
UV Rays < X-ravs
The frequency is the inverse of wavelength. So, the
order of increasing wavelength is
Xerays < UV rays < Microwave
17. (g} For an infinite plane sheet as shown below

NBI?A ] .‘
\II 1_-l' \:-:_
[0 G
i :'::.-_;;‘:
+

Ags, the lines of force are parallel to the currect surface
of cylinder, the flux passing through the curved
surface is zero. The flux through the plane-end faces of
the cylinder is §; = EA+ EA= 2EA

By Causs's law,

agA o
by = Eds=3 = 9pa=-% - =2
o= £ % 28,

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

19. (c}'['heoutputdgpie'igivmb}"

Y=AB
Itisa NAND gate output and its truth table is given by

A B

L L E=N =]
Ll =0 =
[=1 N N

4 1800-102-4109

20. () LED is a light emitting dinde Which emits light in
the spectral range of visible light is the range of
wavelengths 0.4pum to 0.7 pum. The energy
corressponding to these wavelength is from 1.8 €V to
3 eV. Hence, for the fabrication of LED in the visible
mtgg,l:l}eruinimmnbmdgnpﬂnﬂrg}rs]wu]dbe LB &V.

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

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

24. (b) The equation of motion of this system about mean
position is given by
F=kx +ksx

dZ
m— = kyx + kax
v

" dx _ k1+k2]
m

d=—={I2x
4

ot Bt o . {ﬂ
it m

25. (c) Volume of material remain same after stretching.

As volume remains same,

Ayl = Asly
HEI'E, IE=I‘H..]
<M A
= Ag-!n =
Rcsixmnceufwh-eaﬂmstmmhing,
ol _ nhy _ o h_op [ p_ b
sl "B[‘R'”zﬁ]

26. (d) Since, the incidence light I:mm is unpolarised, the
intensity of light on being transmitted through first
nicol polaroid, will become

I= -!ﬂ
2
So, according to law of Malus, intensity on passing
through second nicol will be
3 e
(-
2 12 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
monoatomic gas is %KBT.

I'=Icosa= '2 cos 60" =
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29. (d) According to Kirchhoff's first law, redrawing the Using, B= pgnl
o, e et 20107 = 4z x 1077 % 2000 % I
1A 20%10~°
= I=s——=8§A
- ) 47 1077 x 2000
B E 3a 36. (d) The magnetic field through the circle is constant as
1A GD_‘]"_“"_“ current through the straight wire is constant. Sao,
o i dog _
dt
Currentat A=3—2=1A dbg E
Cu atB=1+5=6A As, E=T=I] s I=E=ﬂ
Cwrentat D=1+4=5A Here, no current is flowing in circle.
CurrentatC =6 +5 =114 37. (b} Pressure at a point inside a liquid is given by
I=11-3=8A _F_
30. (d) When an electron jumps from orbitn; to n g, then p-:—pﬁg
the frequency of emitted photon is Therefore, at same height, pressure in a fluid at rest
1 1 will be the same.
v=cR|—-— 38. {a) The interatomic forces decreases or becomes very
BF ™ weak at the boiling point of a liquid. Therefore, surface
Here,n;=3,np=2 tension hecomes zero.
1 11 5Re 39. (b} If all the masses will remain same, then centre of
= v=cR —2——ﬂ]=— mass will lie at the centre’0. But as the mass at Bis
(2" (3) 36 4m, so the centre of mass of the system will shift
31. (d) The graph of stress versus strain is given below towards B. So centre of mass will be on line OB,
40. (c) The external torque changes the angular
E momentum, therefore the second law in rotational
Yisld motion is given by,
7 tm=I
& veniatat 41. (d) Given, y = ut + gt*
—+Strain Cmnpaﬁngﬁﬂ:&pmﬁonufmﬁmy=m+%m2
From the graph it is clear that within the elastic limit,

we get, a= 2z
o Force=mxa=mx2g =2mg
42. {a) The centripetal force is balanced by the normal

the corresponding stress refers to yield point.
32. (a) If a wire is stretched to double its length, then

sh‘ﬂﬂ:Changeinlengﬂl:EL;L:l mmﬂmmrteﬂi.e.nwgfrﬂu,l\r
Actual length I i< the coefficient of fricti
33. (b) From Kepler's second law of planetary motion, i 2 entol
dL_ L = EpN
dt  om 4
43, () Given, n = 2min to 10 min = 5 half-lives and

Thus, angular momentum remains conserved.

N. .=
34. (B) As we know that, PE of satellite revolving at height 0=80g g
h from the surface of the earth. wem,i=[l]
__CMm Ny 2
B +h = N=ﬂ={ﬂ]=%=ﬂsg
KEofsnteﬂjte,-_--lq_%_“— g \P
2(R, +h) 44. (¢} Energy released in the nuclear process is
Therefore, PE= —2KE 2
. r=—2 E=mcﬂ—nw2(£] =[1—i}mtﬂ=imcg
= - 3 9 9
35. (d) Given, n = 20cm ™ = 2000m ™! 5

Hence, energy released decrease by a factor of —.
B=20mT=20x107>T 9
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45. (d) Given|e| =220 V. di=09A, v =50 Hz

As 1uI'=l = :!=£=l
i v 50
Since, ld= L% = 290= Lxl‘:;
o L=—22__issH=5H
0.9 x50
ﬁ(c}GMnM=-f;3=9 = fo=9f,
#
Also, fot+fe=20
= 9fe +fe=20 = f,=2em

= fa=9%x2=18cm
: 1 g 1 2
47. (b) Given that, Eml”.l = Emgt:g

1

1
= Exlxuf=ix!}>¢u§ = ef=090F = ;=30

Now, momentum p = mo
ek, A b e 1
mgry 9xpz Bvy 3
48. (a) When kinetic energy is conserved in a collision,
then the collision is said to be elastic.
49, {a) Given, R=10kQ2 =10*0
€ = 100pF = 100 x107%F
Time constant of RC circuit,
t=RC =10" 1001072 =105
1

1
For demodulation — << RC = S —
T fe e

1 &
or fo>>—==10"Hz
107"
£ fo>>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 object under gravity.

51 (c) The statement given in the option (¢} is incorrect, it

can be corrected as
A hypothesis is a supposition without assuming that it
is true.
52. (¢) Using relation, tan® =
= 8= t.an‘l[x" Xe ) = gan™ (E]
R R
z=3r

= B= m‘l{%] = tan™ {JE} = 60°

X —X¢

Here,

53. {d) Time period of simple harmonic motion,
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= THJE = TNJJJT

-

5 g [ T =T]
So, motion remains simple harmonic with time period
2T.

. {a) Given, 1, =

Aswelknow,pu,. =1+ X,
- X, =1L, — 1= 6000 — 1=5999

. (d} Since, frequency of spring oscillator is smallest

among all the given options, hence small time interval
cannot be measured with spring oscillator.

. (o) The error in measurement of length 1.02 cm is

+).01 cm and error in measurement of length 9.89 cm
is #0.01 cm.
2 The relative error is 1.02 em

= :I:Exlm =+098%=%1%
102
Similarly, the relative ervor in 9.89 cm
[iﬂ IDI.’!%] H1%
9.89

Therefore, relative errors in measurement of two
masses are £1% and +0.1%.

. {¢) Given, A =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
™ = B =sin"'{0.001)

. (b) The graph between stopping potential and

frequency is a straight line, so stopping potential and
hence maximum hnehcenergyofﬂlepbotoelee‘h‘uns

depends linearly on the frequency.
{h) Total work done by the gas
Wratal = Wasg + W oo + Wep + Wiy
Work done in isothermal process by ideal gas
¥, :
Wasn =.URTJOEFT w(i)

Work done in adiabatic process by ideal gas
IIR(Tl ;)

-1
Work done in 1snI]1ermnl process by ideal gas,

W, = —HRT,log 2 il
Vi
Waork done in adiabatic process, by ideal gas
Wiy L I_Tﬂ} V)
r—

i)

Wi,o=




Adding Eqs. (i), (i), (iii) and (iv) we get
Vs Vs
Wi =URT, ]ng—:’ — WRT, logF:
60. () Givend = 13um =13x10% m
Bandwidth of channel, BW = 20 kHz =
Optical source frequency,

20x10° Hz

Chemistry

61. (a) As we know that,
AU =qg—pyg AV
Now, if a process of expansion of a gas cocurs in vaccum
and at constant volume, then
All =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
a-D-glucopyranose and B-D-fructofuranose.

64. (¢} Henrv'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. (a) 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 ether, amyl alcohol or pyridine,

permanent blue colour obtained.
K,Cr0, +H,S0, +Hy0; —s CrO; +K,50,
+3H,0
K,Cri0, + 4H,80, +4H,0, —= 4 3Cr0,+K,S0,
{Blue
colowr) 4+ 5H,0
66. (b) We know,
specific rate constant, k = 0.683
t].fi
=088 0400
1402

67. (a) Given, a = 4.208
£xa.."‘rx439}. 1.864
68. (d) Clutamine contains polar R group as amide group
is present in the side chain of glutamine.

COO
&
HBN—C—H
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¢ 3x108
fsoe———

A 13x10
=23x10" Hz

. Number of channels, n-—L-M

BW  20x10°
=115 x 10"

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

corresponding single bond. The C-atom inCO3 is
sp”-hybridised.

A G A
=c( 5 — P —F—c(y

CO, is sp-hybndisad with bond length of carbon
oxygen is 122 pm.
Q=c={)+— 0"=C—(f «— §j —c="
The C-atom in CO is sp-hybridised with C—0O bond
length 110 pm.
‘C=0"
So, the correct order of bond length is
CO < CO,<COT.

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

sum of angular nodes ! and radial nodes{n—1{-1).
{a) AB—— A+B
_LAILB]
[AB]
if concentration of A is doubled, the equilibrium
concentration of Bhecomes half to maintain K constant.

(b) Antipyretics are used to reduce fever. Antibiotics
are used to treat bacterial infection. Analgesic are pain
reliever and tranguilisers are used to treat mental
illness.

or

. {b) The given reaction is Gattermann reaction. In this

reaction, chlorine or bromine can be introduced in the
benzene ring by treating the diazonium salt solution
with corresponding halogen acid in the presence of

copper powder.
{h) The melting point of d-block elements is due to the
presence of unpaired electrons in the last d-orbital or
s-orbital. So, the element which has all the electrons in
pairs will have the least melting point.
* Vanadium (V) with atomie number 23.
[Ar] 3d*4s* has 3 unpaired electrons.
* Zinc (Zn) with atomic number (30).
[Ar] 3d'%45? has zero unpaired electron.
* Manganese (Mn) with atomic number 25.
[Ar] 3d” 45% has five unpaired electrons.
= Copper (Cu) with atomic number 29,
[Ar] 3d"™ 45" has one unpaired electron.
Therefore zine has least melting point.




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

Eymase
CoH11,0 (ag) —> 2C,H,0H(ag) +2C0 (g)
Chaegee Etyl aleshol Carhon
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= A/ ko Tandk =

2~ k has least value at low T and high E,.

78. (a) The correct decreasing order of the stahilities of
given carbocations is
(i) > (ii) > (@) > (iv)
Because electron releasing effect stabilises the
carbocation. Electron releasing order is

NH, > OH >OCH, >CL
79. (a) In ClOZ, total number of electrons = 42

W
U!.!IJ\T Y
In CO3™, total number of electrons = 32

C Eﬁuﬂﬂpl:mrshﬂpe

In SO, total number of electrons = 42

S0, the option (a) is correct.
80. (c}ﬂn]y%ﬂ: of an atom or molecule or ion actually

belongs to a particular unit cell.
81. (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. (c)
Avtiicial Sweetener 0 T e sugar
Aspartame 100
Saccharin 550
Sucralose 600
Allitame 2000
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83. (c) Coupling reaction is an example of electrophilic
substitution reaction.

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

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

Rate of diffusion ¢-= 1

HE

n ..rzon]ywhe:nM]
Hence, N,O and CO, hmfeequa]mheufdiﬂ:usiundue
tuaqun]mo]ecularweiﬁ:t.

86. (a) Carbon monoxide (CO) is the reducing agent which
reduces iron oxide (Fe;0;) to iron in the blast furnace.

Fe 0, + 30— 2Fe + 3C0,T
87. B) Wguiom), = Moo + 207, =52328 L)
Whact, = No2e + 207, = 280,00 ....{i)
BRiga = Ay + A5 =120.80 ....(i)

KRn,on = l;HI &+ j'-;H-

Eq.{i} CEGG) s

Eaq. (iii) + .
T Ll
NH‘ OH NH,OH 2

= 251 .44 @ 'em?® mol L,

88. (a) Xerophthalmia disease is type of (hardening of
cornea of eye) disease. It is caused by deficiency of
vitarmin-A.

89. (ﬂ)']beﬁnu]prudﬂciﬁ'umtbjsremtionis

5010

1, W1m

So the correct option is I:a}

80. (c) Phase 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. (a) Dettol is a mixture of chloroxylenol and terpinecl.
92. {c) The chemical formula of Hinsberg's reagent is
CgH;80,CL
93. (b) The increasing order of atomic radii of group-13
elements is
Ga (135 pm) < Al (143 pm) < In (167 pm) < TI{170 pm)
On moving down the group the atomic radii increases.
However due to poor shielding of nuclear charge by
3d-electron.
Foa < Fa
(135 pm} (143 pm)
The electrons in the outermost shell of Ga experience
more force of attraction towards nuclens than Al which
decreases atomie radius.
resemble to the true solutions in many respects.
95. (b) Wurtz reaction is used to prepare symmetrical
alkanes having even number of carbon atoms.
Option (h) contains an alkane with odd number of
carbon atoms. Thus, it can be prepared by Wurtz

reactions.
0
(ijmm‘ AL

96. (c)
EB!

i"'l
97. (a) Due to intermolecular hydrogen bonding, ketones
and carboxylic acids have higher boiling point as
compare to aldehyde.

Hydrogen bonding in carboxylic acid
98. (d) In case of bee lattice cell,
packing efficiency = 68%
.. Percent vacant space = 100 — 68 = 32%
99. (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,,.
1040. (b} Heat absarbed,
i = 500 cal
Waork done by the system, W = — 350 cal
According to the first law of thermodynamics,
AE = g+ W =500 + (-350) = + 150 cal.
101. (c) Phenelzine is used to treat panic attacks.
102. (h) C;H N3 X" is most stable due to resonance.
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103. (b) EDTA is a hexadentate ligand because it has six
binding sites i.e. it has six donor atoms per ligand.

104. {d'_]— H

Let dens‘ty of gas Bhe d.

- Density of gas A = 3d

and let molecular weight of A be M.

- Molecular weight of B= 2 M.

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

Pa=

duRT 4y - GBT
My Mg
P di M 4 M 1
pa dy My 3d 2M 6
105. (b) Mare the value of i. more will be the elevation in
boiling point. Also, more dilute solution has low
hoiling point. Hence, the increasing order of hoiling
points is
107 M NaCl > 107° M MgCl, > 107" M NaCl
(=9 (=9 (=9
> 107" M urea.
{i=1)

106. () Molarity of BaCl, =

1= 1000
208 x 200
Also, normality of BaCl, = 0024 x 2= 0048 N

(“N=MxV-f)

= 0.024 M

_ xx 1000 _ 0.0058 x 1000
=" M 0024
= 241678 S em? mol ™!
_ xx1000 _ 0.0058x 1000
il.
Also, N 0.048
=12083 S emeq .
107. f¢) 2N,0, — ANO, +0,
-* The above reaction is first order.
2303, P

Ip
t hgf-‘,

A

so, k=

Put the values

448%10- = 2303 GO0

oxmhg#

1o 20 = 001167
B




% = antilog (0.01167)

E:],ﬂﬂ

E
B=% 588 atm
1.02
108. (a) As we know that. C, —Cy, = nR
where, n = number of moles of gas
R=8314]/Kmol™

C,—Cy =10x8.314 = 83.14 J/K
109. (h) 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; > ShH,; > 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) Civen, mass of solute = 22 2.¢
Volume of solution =1 L
- Molarity
(M) = mass ufso]ule[i.n&}

mol.weight of solute X Volume of solution {in L}

20 2p
1l gmol ™ x1L
[ Mol. weight of CaCl, =111 g mol™]
=02mol L™ = 02M

112. (¢} The reaction for decolourisation of 1 mole of
KMnQy by Hy0; are given as follow:
IKMnO, +3H,50, — K,S0, + 2MnSO,

+3H;0 +5[0]
5H,05 +5[0]— 5H,0 +50,
The overall reaction is
2KMnO, +3H,50, +5H,0,—3 K,SO, + 2MnSO,
+ 8H,0 + 50,
Mathematics
121. (b) Consider the given inequation as 2v + 3y = 6.
Table for equation 2x + 3y = 6or y = S_BYES
X ]
v 2

113.

114.

115.

116.

117.

118.

119.

120.
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As 2 moles of KMnQ,, require Hy0; = 5 moles
-1 mole of KMnOQ require H 0, = %: 2.5 moles

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

2 /I
HC=C C=CH
o

{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

Cattermann-koch reaction.

Benzaldshyda
{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

CO4+HOI
Antry. AlCIy

in infrared region.
(d} Given, AG® = 13.8 kJ/mal = 13.8% 10° J/mal
AG®=-RTInK,
13800 = -8 314 x 208 In K.
K. =381x107"

{i::} Lyman series is a hydrogen spectral series of
transitions and result in ultraviolet emission lines of
the hvdrogen atom as electron goes fromn 2 2ton=1
{where p is the principal quantum number) the lowest
energy level of electron. Hence, it lies in ultraviolet
region.

(B K,[Fe(CN),NO]

(CN); = pentacyano

(NO) = nitro-N

So, IUPAC name of given compound is

potassium pentacyanonitro-N-ferrate (I11).

{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 2x + 3y < 6, we get
Considerxr+y =2

x 1]
¥ 2

0 = 6 which is true




=3 Feasible region will be towards origin

A g
3'\ +X
122, () LetZ=x+y

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

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

and B{0, 2). On putting (0, 0) in the inequality
Ze+3y< 6, we get 2x 0+ 3x0< 6 = 0< 6 {which is
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)
ol0,0) Z=0+0=0
A(30) Z =3+ 0= 3(maximum)
B0.2) Z=0+2=2

Hence, maximum value of Z is 3.
123. (b} The corner points of the feasible region are
0O(0, 0), A(4, 0)and B(0, 3).

000 A
The value of Z on these eorner points are given below
Corner points Value of Z(Z=x+7y)
0(0 0) Z=0+0=0
Al4 0) Z =4+ 0= 4{maximum)
B(0, 3) Z=0+3=3

Hence, Z(max) is 4 at pointx =4 and y = 0.
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124, f‘}l..ettbeveelarbe:?+ y?+:i

126.

127.

Since, unit vector along X-axis isi
i=Vi+Va+V,y
i=?—3?+ Bi+3?+6?—7i+1?+y?+zﬂ
?+0}+ﬂi=[4+x}?+{3+y}?+{z —E}i
Srt+d=l=x=-3
= y+3I=0=2y=-3 =2z-5=0=z=>
The vector—31 — 3 j + 5k.

. (b} Given,|a|= 8 |bj= 3and[ax H=12
: laxh
We know g=——_1
fhat s =
= sinfl = = —=3g5inf =sin—
8x3 2
- =2 [v-sini-l]
6 e 2

Hence, angle between a and bis %

{c) Given, a = 2?+3§+ Ebei ﬁ+i
and c=—3€+3+2i
a3 4z a3
We know that,[abe]=(b; by by
€1 S5 Gy
2 31
[abe]=|1 -2 1
1 2
=9 —4—1)—3(2+3)+1{1—6)
=-10-15-5=-30

(@ Let A:[" b] :Ha,'m;:["" ‘E’]
c d - a
NW,A(MjA}:[a b]x[d _]
c d

—& a

:Eﬂ_ubxd—_nd—bc 0

0 8 |lc d] |-« a|l | 0 ad—be
ad —be=8 —ab+ab=0,dc—dec=10
—bec+ad=8

det{;.].=|: ::|=nd—bc=8

=
=

‘ [2 2], [2 -2[2 2
'fc)cmn’a'[—z z]ﬂd '[—2 2][—2 2]

_[4+4 —4—4] 5 -]

-4 a+4]|7|-s s]
Given that, A%=pA
gt g P b PR
-8 8 2 2 % 8| |-2»
Now, Ip=8 =p=4



o (D

=2 0 0
lﬂ(ﬂ)ﬂ{aﬂjA}:[ﬂ 2 o0|=—2a
o o -2
AladjA) = | AT =21 = |A]l

jAl=—
= |adjAl=]AP" . n=3
= |adiAl=]AP " =]AP
= |adjAl=(-2"=4
130. (b) Given, ax” + bx + c =0
Forequalroots D=0 = b =4dar =b=dac

InCasel:ac=1
{a,b,c)=(1,21)
Casell:ac=4
(#.b,c)=(1 4, 4)or(4, 4, 1)or(2 4, 2)
Caselll:ac=9
{a. b, c}-IS,EB, 3)
“ﬂl“ﬂfdpl'ﬂbﬂhht?-m
131, (c) g8 55 _, glogs5” _ (53 [a¥%a* = 4]
=5x5x5=125

132. {a) Given curve is y = (1 + x)¥ + sin"YsinZx)
On differentiating both sides wor.t. x,

dy L dy| Zsinxcosx

E |:l +I}’[ +lﬂd1 +f:|—:| l_mdj
ﬂ) =+1 [atr=0,y=1]
[ﬂ'-' at(0,1)

=5 Slope of normal at(r=0)=-1
Hence, equation of the normal at (0, 1)isx+y=1

a-— um—rﬂ—IE
133. (a} Given, L= Ijm

*-IE?

Q;—"

[by using L hospital

r—rl]
rule]
){ 1 _l] 11
2_3 2 2_,2 2
= lim * lim et
=0 4xY 0 e
11
a me_m

For limit tobeeﬂxtﬂl—%=ﬂ =g=2.
a
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134. (a) Given, centre(h, k)=(1, 2)

135.

136.

137.

and circle touches on X axis.
*. Radius(r) = y coordinate of centre = 2
So, equation of circle is
(x-1+(y-2"=2"  [x—h+(-k7=r"]
= il -dyr4a=4
[-:(a — b)* = a® + b* — 2ab]

= ray-2r—4y+1=0
{a) First, break the number 5.001 asx =5 and
Ax = 0.001and use the relation

flx+ Ax)=fix)+ Ax ["(x)

Consider, fly=r"—7x2+15

= Frx) =322 —14x

Let £=5 and Ax=0001
Also, Flx+Ax)= flx)+ Ax fx)
Therefore,

flx+ Ax)=(" — Tx2 + 15) + Ax (322 — 14x)

= F(5.001) = (5° — Tx5% +15)
+(3%5% —14 x5)(0.001)
[as x =5, Ax = 0.001]
=(125 — 175 + 15) + (75 — 70) (0.001)
=—235 +(3) (0.001}= — 35 + 0.005= — 34995
{a} Civen equation is
2:2+942+3:+4g+%=n.

On dividing both sides by 2, we get

x +y2+3:+2y+%=l] «ae(i)

From Eq. (i), we have coefficient of x =
and coefficient of y =2

e { £ TN = e
ﬂ—z[z] 7 =i

ko | Ca

Hence, centre = (—-2-_—1]

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

Rud]us-.l‘ +{— )2—1—6'—1‘E' 1—E=1

{b) For maximum value of f{x) = ————e—
4r”+ax+1

422 4 2¢ + 1 must be minimum.
For minimum values of 4x% + 2¢ + 1,

2
-Lrg+2:+l=412+2:+~1—+2=(2:+~1— +E
4 4 2 4




So, 4¥” + 2r + 1 becomes minimumwhenﬂ:r+%=l]

Then, minimum vn]uenfit2+2:+lbemnws%.

Hmﬂwmxmmnvnluedf{:)-—_i
34 3
N L ax+3, =2
ﬂ&(c}&mﬁr]-{ﬂ%_li =2

140.

141.

Continuity at r = 2,
LHL= lim_ f[x)= ].im [ﬂx+ 3)=2a+3

r— 2

RHL = lm1ff(r}- lim (a % —1)=2a"-1

r—
Since, f{x)is continuous for all values of x.
' LHL= RHL

d+3=2"-1= 2"

= —2q—-4=0
= at—a—2=0 = a’—%a+a-2=0
= ala—2)+Ha—-2=0=(a+1){a-2)=0
. a=—12
= Az
. (d) Let y = lim {ﬁ]
r—0 3

= logy = lim E]Dg{":_".b:i]
ox 3
b R 2log(a™ + 5" +c*)—log 3 (2 ﬁ}rm)
r—0 x 0
= log y = log (abc)™*
[using L Hospital's rule]
{m}ﬂf&
fﬂ} Coordinates nfn:enl:re of given circle is (1, 2) and it

passes through the point (4, 6) the radius of the

required circle is equal to the distance from the centre

to a point on a circle.

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

Hence, the required equation of the circle is
(x=1 +(y -9 =)’

Pyt —4y—20=0
{d}WEknowlimt,anylme:spamlHtoﬂleplanfthen
normal to the plnnelsperpendlcuhrtol]lehne
Clw:n,hnels 2="’ll 3=z—4

3 4 5
So, DR’s of line are {3, 4,5).
Let us consider the equation of plane be
2+ y — 22 = 0 [from the given options]
Hence, DR's of a plane nre{i, 1, - 2}
Now, 3x2+4x1+5 x(—H=6+4-10
=10-10=0

Option (d) is correct.

142,

143.

144.

145.
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{a) Equation of plane passing through intersection of
two planes

x+2+3z=2andx—y+z=3
= (x+2y+3:z—2)+A{x—y+z-3)=0
= (1+A+(2-A)y+(3+A)z—(2+31)=0
2
distance —1)i
whose from(3, 1, JIS:EL

LB +12-M)-1(3+M)—(2+30)] _ 2
NI+ +(2- 2P+ (3 +1) B

5}L=—z
2

Hence, equation of plane is5x— 11y +z—17 = 0.

fc}ﬁemnhmsmhmﬁmu-;-:%:_"ﬁ.
and i-i ot
12 -3

- Angle betmen the lines is
3% 2+ A-12) — 6{(-3)
Jai’- + 22+ (= 6)24(2% + (—12)2 + (-3)

= B-Qﬂ"
{c) Given lines are
= -2 z-3 .
5 =y3 S [say] ...(i}
and r;4=y;1=z L)

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
ﬂ'+l—4=3r+2—1=4r+3
5 2
-3 Jdr+l
= —_—— r=-—1
5 2

Hence, the required point is(—1, —1, —1).

2
Letl = dr= dr
© I J1— 45 I J1— ()

Putting 2* =t = 2" - log2dr = dt
= 2'4";'1::i
log2

]ugzj _42

-1
—sm t)+C
log2 ()

- (c) E:;mn xdx= Fsinrc&-rf:msinrd:

—mi2
=—[BDSI]E.;2 = {ED-‘I]:M
=|:—] —l:l"ll—l;ﬂ— l] =0




147. (d) LetI = |

dx dx
3 =I : 34
A — 5 l]]
G
[taking x* common from denominator]

v (L‘ + l]:ﬂhII

x

Let [La"' l):t" - —

:ﬂ[1+r"]I
=]

=413t = ds =—t3dt

* > 3
3 144
.—.I=_F_“ﬁ =—:+c=—[l+1J +C

4
x

148, (c} In a regular hexagon, there are two equilateral

are possible.

 Toiined probebilitys - e e S e
B = S, 6x5x4 20 10

148. (c) Total number of ways =5
and favourable number of ways = 2- 4!

. Required probahility = 4T =

5
150. fdJGiven,P{B)=EP(A}mdP{C}=%P{B‘:
Since, A, B and C are exclusive events.
. P{A}+P{B}+P{C'} 1

= PA)+— P{A:|+ x — P(A} 1

= P{A}(l+%+%)=l

= ZAA)=1 > KA==

4 3
= P(CT—— —P( }‘— i
Also, A, Band C are mutually exclusive.
PANB)=PRMBnNC)= P{Cr".A] 0
3_7
= PlALC)=FA)+ FC)- 0_—- E_E
151. (c) Let E; = Student does not know the answer
Ej = Student knows the answer
and E = Student answer correctly

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

= .['-'£=1.|m;rflj”£=l
Ey E ] 5

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

know the answer.
E
P(Eg)P [E_g]

E, =
P[?g] - E E

2
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2 pil) . P . _5p
1 1—-p+5 1
(-p)z+pil) —E22 1*W
3 3
lﬂ(tﬂ‘ﬂiven,msr+msy=%
= 2m(_r+y)m[r—y] <3 i)
2 2 2
; 3
and sm.t-t-suty-z
C[x+y -y _3 »
= Zsin|— |cos ..{ii)
2 2 4
On dividing Eq. (i) by Eq. (ii), we get
i W W
2 2 3/4 :m(r+y]=£
Em(r+g]ms(r—y] /2 2 2
2 2
n(222)
s osinf{r+y)= 2
1+ tan? 22 Y ] (1
2
= TES 5
153. () tan A cot A =sinA . sin A
l-cotA 1—-tanA cosA sin A—cos A
+cusA oos A
sin A cos A—sin A
a 1 sin” A — cos” A
sin A—cos A | cos Asin A
.3 2 @
_fin A+ cos A+smAmsA=seeA A+1
cos Asin A
154. {d) We have sin 2r=4 cos r = 2sinrcos y=4 cosx
= cosxlsiny—2)=0 = cosx=0 [vsinxeI]
= ms::ﬂ:msﬂfﬂﬁx:&mt%,nez
155. (b) Given, 2f(x)+f(1—x) =" )

Replacing x by (1 — z), we get

2f(1-x)+ flx)=(1-x)
= of(l—z)+ flx)=1+x"— 2 i)
Multiplying Eq. (i} by 2 and subtracting Eq. (ii) from
Eq. (i). we get

Af()=te2e—1 = fla)=Et2x-l

156. {b) Given, A={1. 25, 6} and B={L. 2 3}
Ax B={(11),(L 2),(1,3),(2 1), (2,2), (2, 3),
(5. 1), (5. 2). (5. 3). (6, 1). (6, 2),(6. 3)}
Bx A={(L1),(1,2), (1,5) (1, 6), (2,1). (2. 2),
(2. 5). (2. 6). (3, 1). (3. 2). (3, 5).(3. 6)}
S (AxB)n(Bx 4) ={(L1),(L 2), 2,1),(2 2)}
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157. (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 = 2%

o

z=0+i-1
So, arg(z) = m-‘(,l.,]= tan~}{ =) =3;:
. l:ﬂ)WE]]E\:; .
ay

=[1+(-9PP=[1-iP =1+

(=i o1.f=1)

=—[1+3i-3-il=-[2+2]=21-1i)
160. () (3 + '™ = 2%(a + ib) = (—2iw)'™ = 2%(a +ib)
[*.-m_“ﬁf . ]
g g2

—Zitw =i+-J§mdmm=mmm=l-m=m]
= 20 = 394 + ib)

:&2{_1; 3:}=a+ib 5.::—19]11:”):45

» a2+ bl =1 + (3P =1

{b) Given, ﬂu=l,an+l=3n‘g+n+ﬂ"

Pute=0= a;=3(0)+0+ap=1

= ;=312 +1+a4,=3+1+1=5

From option (b),

Let Pln)=n?—n>+1
PO)=0-0+1=1=ay
P1)=1"-1%+1=1=gq,

and A2)=(2° (2" +1=5=as

(d) Putn = 1in 49" + 16n + P, then

(49 +16(1)+ P=49+ 16+ P=65+ P

So, here if P=—1

Then, the given expression is divisible by 64.

{c) Let P(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

Plk+1)=2%*3 _7k _8=8(491+ Tk +1)—Tk 8

= 49(81) + 49k = 494
where, L = 81 + k, which is an integer.

161.

162.

163.

164.

165.

166.
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2 2
Gi SeC T 4o _secy
@) Given, ~~— o dy

sec”x sec”
= '[mnr dt=_'|-E:-@
Put tnr=u = secsxdy=du
and tmy=v = seegyd'y=du
du do
Fe~d3

= logu=—loge + logC =2 w =C = tanx-tany =C

{c) Given differential equation can be rewritten as
(5]
dy_y, \&
dr  x ¥ ye
e
Put y:ua%=n+x%
Given equation becomes,
:¢[“212]
do  ox 5
U+ Y—=—— _“
x 1’14"[“:;]
53 . o (v”) :,ﬂﬂﬂg}mJ:E
dc o' (ch)  8(c%) x

On integrating both sides, we get
Slog 8(c%) =log x + log Gy =log $(o%) = 2log 1 Cy

= oo =(xC, :>¢[y—z]=.tgﬂjll L‘O’[y??] =xC

[putCy =C]
{a) Given differential equation is
-1
1 2 o Jm Ty 5151=“
(I+y)+(x—e 5
dx -1
= {l+y2}—=—r+em ¥
dy
SO S it |
dy 1+y° 1+y°
which is a linear differential equation.
1 em_]’r
Here, F = Q= and
l+g,1£l 1+5|l2
1
[FuelP® ap 149" oy

Hence, required solution is x- IF = [Q-IF dy + C

= rs““_ly=-l-[e 'sm_lﬂ]dy't'%

l-i-y2

tan " [




Zrm g
-3
= L +—=
2 2
-1 -1
= 2y gttt 3:32"" YyC

167. (c) We have, 1-11+ 2-21+ 331+ --- + n-n!
= ih{rf}: i[{r+ 1)rl—rl]= i[{r + 1) —rl]
=l r=l r=1

=(2 -1+ (31— 2+ - +[(n+ 1)!—nl]
={n+1)-1l={n+1)l-1
168. (a) Here, T, =1+2+ 2+ 23 4.4 2"
_Keetoy
2-1
. IT, =E@*-1)=z2'*l_3)
(24 B+ s 24+ 224 42—

=2n+1_1

= ﬂf_}”—n:ﬂ“’"—n—-i

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

i (+3)_ o0
3in!

= (n+1)n+in+3)=1320=12x10x11
=(9+1)(9+2)(9+3)

3, n=9

171 (&) Required number of straight lines

=%,-%,+1=26

172. {d) Total numbers formed by using given 5digils=%:
For number greater than 40000, digit 2 cannot come at
first place.
Hence, numbers E:lrmaidin which 2 is at the first place

4

T2l
ol vimbiers Smed geute m:%’_ﬂ

21
=60—12=48
173. (a) A polygon of n sides has number of diagonals
=_“{“E_ 3 o5 [given]

= n*-3n-550=0 = (n-25)n+22=0
- n=25 [ n=—22]
l?—i.(ciﬂfsedﬂrufﬂ:&ang]esbetumﬂ:elﬁws
x —My—g,tg:ﬂis
£y D-(N_ 2
y  -m -m

:‘amt2+2ry—myg=ﬂ
—m
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But it is also represented by x% — Znxy — y® = 0.

= ﬂ:i = mn=-1
1 —2n
175. (¢} Let equation of line parallel to 3x — y = The

Jr—y=A

Since, it passes through (1, 2).

= 3-2=i = i=1

Now, lineis 3x —y=1.

Since, the point of intersection of x + y + 5 = Oand

3r—y=1is(—1,—4).

So, distance between (1, 2) and (— 1, — 4)
={1- P+ - (-9

= (27 + (67 = i+ 36 = VB0

1”:3:|= 1":3i-.=:“
= m—3=1+3m and m—-3=—1-3m
= m=—2 and m=%

177. {d) Equation uflim:is%+%=l = 4r+3y—12=0

Now, di R - 4x0+3x0-12 =Eumts
324 42 5

178. () Let f(x)=(x + af™ +{x— af®
Here n =53, which is odd.

= Tuhlmmbethnns:n—H=53+l=54

—=27
2 2 2
179. (c) The given series is in GP. Hence, its sum
g {{1+ 220+ 1}
(1+x)—1
1+ -1
- x

Therefore, the required coefficient of ' in the

[fa =Lr=1+x]

21
mshnﬂm
x
= Coefficient of x'! in the expansion of (1 + x)?! —1
=2
= 11

180. {b) The given expression is

u 1 i n
[.:2+—12—+2] =[[:r+£]] =[x+-'!—]
x x x
The binomial contains {2 + 1) terms in its expansion.

2. The middle terms is T, _ ;.

_ 84 I —n l_-_h _&—M
Tos1=" 0, (x) [r]- C"-[g.g_n]ln'f-{n!}g




