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PART-1: PHYSICS 4.

1.

The velocity and acceleration vectors of a particle
undergoing circular motion are v = 2im/s and

a=2i+4jm/s’ respectively at an instant of
time. The radius of the circle is —

@ Im () 2m (¢) 3m (d) 4m

A man runs at a speed of 4 m/s to overtake a
standing bus. When he is 6 m behind the door at
t = 0, the bus moves forward and continuous
with a constant acceleration of 1.2 m/s2. The man
reaches the door in time t. Then,

(@) 4t=6+0.6t (b) 1.2t2=4t

(c) 4t2=12t (d) 6+4t=02¢
Wave pulse can travel along a tense string like a
violin spring. A series of experiments showed that
the wave velocity V of a pulse depends on the
following quantities, the tension T of the string,
the cross-section area A of the string and then as
per unit volume p of the string. Obtain an
expression for V in terms of the T, A and p using

dimensional analysis.
T T
V = k — = _—
@ V=kia ® v k\/;
(d) None of these

©V :k\/%

A body is projected, making an acute angle with
the horizontal. If angle between velocity v and
acceleration g is 0, then

(@ 06=90° (b)y 6=0°

(c) 90°<@<0° (d) 0°<6<180°

The minimum velocity (in ms~!) with which a car

driver must traverse a flat curve of radius 150 m
and coefficient of friction 0.6 to avoid skidding is

@ 60 (b 30 (o 15 (@ 25
A bob is hanging over a car

pulley inside a car

through, a string. The a -2 5
second end of the e |
string is in the hand ofa m© =1

person standing in O O

the car. The car is ! I
moving with constant acceleration 'a' directed
horizontally as shown in figure. Other end of the
string is pulled with constant acceleration ‘a’
vertically. The tension in the string is equal to —

(@ myg’+a’
(© myg’+a’+ma (d) m(g+a)

A block of mass m is placed on a smooth inclined
wedge ABC of inclination 0 as shown in the
figure. The wedge is given an acceleration ‘a’
towards the right. The relation between a and 0
for the block to remain stationary on the wedge
is

(b) m gz+a2 —ma



10.

11.

12.
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m
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@ @ cosec O ®) 4 sin 0
(c) a=gtan0 (d a=gcosH

A 3.628 kg freight car moving along a horizontal
rail road spur track at 7.2 km/hour strikes a bumper
whose coil springs experiences a maximum
compression of 30 cm in stopping the car. The
elastic potential energy of the springs at the
instant when they are compressed 15 cm is

(@ 12.1x10%] (b) 121 x 10*J

(©) 121x10%] (d) 1.21x10°7

A light inextensible string that goes

over a smooth fixed pulley as shown

in the figure connects two blocks of

masses 0.36 kg and 0.72 kg. Taking

g = 10 m/s?, find the work done (in

joules) by the string on the block of

mass 0.36 kg during the first second

after the system is released from rest.

@ 4] (b)) 2] (c) 8J (d) 10J
Two rings of radius R and nR made of same
material have the ratio of moment of inertia about
an axis passing through centreis 1 : 8. The value
ofnis

@ 2 ®) 22 (© 4 d) 12
A particle of mass ‘m’ is projected with a velocity
vmaking an angle of 30° with the horizontal. The
magnitude of angular momentum of the projectile
about the point of projection when the particle is
at its maximum height ‘A’ is

V3 my?

(@) V3 mv? my’?
16 g

73?@) zer0 (0) = d)

A disc is performing pure rolling on a smooth
stationary surface with constant angular velocity
as shown in figure. At any instant, for the lower
most point of the disc — v/R
(a) velocity is v, acceleration ~——x
is zero
(b) velocity is zero, v
acceleration is
Zero
(c) velocity is v, acceleration is vZ/R
(d) velocity is zero, acceleration is v2/R

13.

14.

15.

16.

17.

18.

19.

There is a shell of mass M and density of the
shell is uniform. The work done to take a point
mass from point Ato B is [AB =r]
GmM
@ —
GmM

® 5

GmM
© —
(d) zero
A cube is subjected to a uniform volume
compression. If the side of the cube decreases
by 2% the bulk strain is
@ 002 (b) 003 (c) 004 (d) 0.06
A ball whose density is 0.4 x 10° kg/m? falls into
water from a height of 9 cm. To what depth does
the ball sink ?
@ 2cm (b) 6ecm () 45cm (d) 225cm
Figure shows a copper rod joined to a steel rod.
The rods have equal length and equal cross-
sectional area. The free end of the copper rod is
kept at 0°C and that of steel rod is kept at 100°C.
Find the temperature of the junction of the rod.
Conductivity of copper =390 W/m°C.
Conductivity of steel =46 W/m °C

0°C | Copper Steel 100°C
(@ 18.01°C (b) 26°C (c) 10.6°C (d) 20°C
If the radius of a star is R and it acts as a black
body, what would be the temperature of the star, in
which the rate of energy production is Q ?
(a) Q/AnR%c (b) (Q/4nRc) 12
(©) (4nR*Qlo)' (d) (Q/4nR%c)!"
A thermodynamical system is changed from state
(P, V) to (P,, V,) by two different process, the
quantity which will remain same will be
@ AQ (b) AW
() AQ+AW (d) AQ-AW
A Carnot’s heat engine works between the
temperatures 427°C and 27°C. What amount of
heat should it consume per second to deliver
mechanical work at the rate of 1.0 kW?
(@ 0.417 kcal/s (b) 4.17 kcal/s
(c) 41.7kcal/s (d) 0.212 kcal/s
Avessel containing 1 more of O, gas (molar mass
32) at temperature T. The pressure of the gas is p.
An identical vessel containing one mole of he
gas (molar mass 4) at temperature 2T has a
pressure of

@ p/8

(b) p © 2p (d 8



21.

22,

23.

24,

25.

26.

27.

28.

The temperature of an ideal gas is increased from
27°C to 127°C, then percentage increase in Vims
is

@ 37% () 11% () 33% (d) 155%
Two gases occupy two containers A and B the
gas in A, of volume 0.10m?, exerts a pressure of
1.40 MPa and that in B of volume 0.15m? exerts a
pressure 0.7 MPa. The two containers are united
by a tube of negligible volume and the gases are
allowed to intermingle. Then if the temperature
remains constant, the final pressure in the
container will be (in MPa)

(@ 070 (b) 098 (c) 140 (d) 210
An instantaneous displacement of a simple
harmonic oscillator is x = A cos (ot + ©/4). Its
speed will be maximum at time

(@ Mo (b) M20 (¢) Wo d) 27w
Two waves of wavelengths 99 cm and 100 cm
both travelling with velocity 396 m/s are made to
interfere. The number of beats produced by them
per second is

@ 1 (b) 2 (c) 4 (d) 8

If equation of transverse wave is y = X, cos

X
Zn(nt _xj . Maximum velocity of particle is

twice of wave velocity, if A is-

(@ w2, (b) 2x, () ™ (d) m,
Three equal charges (q) are placed at corners of
an equilateral triangle of side a. The force on any

charge is
2

K
@ 7ero ® 51
Kq* Kq?
Sl @ 351

Two identical capacitors, have the same capaci-
tance C. One of them is charged to potential V,
and the other to V,. The negative ends of the
capacitors are connected together. When the
positive ends are also connected, the decrease
in energy of the combined system is —

@ FCOP-VD) ) JCOEHVI)

© %C(Vl -V,) ) %C(Vl +V,)*

What should be the characteristic of fuse wire?
(@) High melting point, high specific resistance.
(b) Low melting point, low specific resistance.
(c) High melting point, low specific resistance.
(d) Low melting point, high specific resistance.

29.

30.

31.

32.

33.

34.

In the circuit shown in figure potential difference
between points A and B is 16 V. the current
passing through 2Q resistance will be

CAY 3V
oMWW~ -WW——| |—wW\—— B
A 4Q _| 1Q ! 4Q

(@ 25A (b) 35A (¢) 40A (d) zero

Two parallel conductors carry current in opposite
directions as shown in figure. One conductor
carries a current of 10.0 A. Point C is a distance

% to the right of the 10.0 A current. Ifd =18 cm

and I is adjusted so that the magnetic field at Cis
zero, the value of the current I is

@ 10.0A
(b) 30.0A Il TIO-OA
© 80A ; ¢
d 180A

A uniform electric field and uniform magnetic field
are acting along the same direction in a certain
region. If an electron is projected in the region
such that its velocity is pointed along the
direction of fields, then the electron

(@) will turn towards right of direction of motion
(b) speed will decrease

(c) speedwill increase

(d) will turn towards left direction of motion
Eddy currents are produced when

(@) ametal iskept in varying magnetic field
(b) ametal is kept in steady magnetic field

(¢) acircular coil is placed in a magnetic field
(d) through a circular coil, current is passed
Two coaxial solenoids are made by winding thin
insulated wire over a pipe of cross-sectional area
A =10 cm? and length = 20 cm. If one of the
solenoid has 300 turns and the other 400 turns,
their mutual inductance is
(Hy=4mx10"TmA™)

(@ 2.4nx10°H (b) 4.8t x 10*H

() 4.8nx10°H (d) 2.4nx 10*H
The ratio of secondary and primary turns of
step-up transformer is 4 : 1. Ifa current of 4 A is
applied to the primary, the induced current in
secondary will be

@ 8A (b)) 2A (o)

1A (d) 05A



3s.

36.

37.

38.

39.

40.

Which of the following electromagnetic
radiations has the smallest wavelength?
(@) Ultravioletrays (b) X-rays
(c) y-rays (d) Microwaves
When light is refracted, which of the following
does not change ?
(@) Wavelength (b) Frequency
(c) Velocity (d) Amplitude
The given lens is broken into four parts and
rearranged as shown. If the initial focal length is
fthen after rearrangement the equivalent focal
length is —
@ f
(b) 172
(© 174
(d) 4f
In Young's double slit experiment 10th order
maximum is obtained at the point of observation
in the interference pattern for A = 7000 A. Ifthe
source is replaced by another one of wavelength
5000 A then the order of maximum at the same
point will be —
(@ 12th  (b) 14th (c) 16th (d) 18th
Transfer characteristics [output voltage (V) vs
input voltage (V)] for a base biased transistor in
CE configuration is as shown in the figure. For
using transistor as a switch, it is used
(@) inregion (III) v, AL |
(b) both in region

(D) and (IIT)
(c) inregion (II)
(d) inregion (I)
The circuit is equivalent to

A I g )] Y
B

(@) AND gate (b) OR gate
(c) Not gate (d) None of these

in air

»

I

PART -11 : CHEMISTRY

41.

How many grams of concentrated nitric acid
solution should be used to prepare 250 mL of
2.0M HNO,? The concentrated acid is 70% HNO,.

(@) 90.0 g conc. HNO,
(b) 70.0 g conc. HNO,
() 54.0gconc. HNO,
(d) 45.0gconc. HNO,

42,

43.

44.

45.

46.

47.

48.

The Bohr orbit radius for the hydrogen atom

(n=1) is approximately 0.530 A. The radius for

the first excited state (n = 2) orbit is (in A)

@ 013 (b) 1.06 (c) 477 (d) 212

The screening effect of d-electrons is

(@) Equal to p-electrons

(b) Much more than p-electrons

(c) Sameas f-electrons

(d) Less than p-electrons.

When the first ionisation energies are plotted

against atomic number, the peaks are occupied

by

(a) Alkali metals

(b) Rare gases

(c) Halogens

(d) Transition elements

The ions O*, F~, Na*, Mg?" and A’ are

isoelectronic. Their ionic radii show :

(@) A decrease from O% toF and then increase
from Na* to AI**

(b) Asignificant increase from 0% to AI**

(c) Asignificant decrease from 0% to A"

(d) An increase from O* to F~ and then
decrease from Na™ to AI>*

Using MOT, which of the following pairs denote

paramagnetic species?

(@ B,andC, (b) B,and O,

(©) N,andC, (d O,and 03~

Increasing order of rms velocities of H,, O,, N,

and HBr is
(@ H,>0,>N,>HBr

(b) HBr<O,<N,< H,
() H,>N,<O0,>HBr

(d HBr>N,<O,<H,

For the dissociation reaction,

H,(g) — 2H(g) AH=162 Kcal,

heat of atomisation of H is

(@ 81Kcal (b) 162Kcal

(c) 208Kcal (d) 218Kcal

The enthalpy of combustion of 2 moles of
benzene at 27°C differs from the value determined

in bomb calorimeter by
() —2.494KkJ (b) 2.494kJ
(c) —7483KkJ (d) 7.483kJ



50.

51.

52.

53.

54.

55.

If 1.0 mole of I, is introduced into 1.0 litre flask at ~ 56.

1000 K, at equilibrium (K _= 10-°), which one s
correct?

@ [L]>[I (2]
(b) [L@I<[I (2)]
© [LEI=[ ()]

@ [,@)= 5 @)

For the reaction

CO(g)+(1/2) 0, (g) — CO, (g), K /K. is
(@ RT (b) (RT)"

(©) (RT)"? d (RT)"

The oxidation state of sulphur in Na,S,Ois

@ +6 (b) %3 57.
© = d -2
g B2 -

2 58.

When same amount of zinc is treated separately
with excess of sulphuric acid and excess of
sodium hydroxide solution, the ratio of volumes
of hydrogen evolved is:

@ 1:1 () 1:2 (¢) 2:1 (d) 9:4
The alkali metals form salt-like hydrides by the
direct synthesis at elevated temperature. The
thermal stability of these hydrides decreases in
which of the following orders ?

(@) CsH >RbH>KH>NaH>LiH

(b)
(¢) NaH>LiH>KH>RbH > CsH

(d) LiH>NaH>KH>RbH > CsH

The most stable carbanion among the following
is:

CH, - CH; CH, 60
(a) (b)
CH, CH;
(© (d) 61.
OCH, NO,

KH>NaH > LiH > CsH > RbH 59.

Among the following four structures I to IV,
(‘3H3 0] C|H3
]
C,Hs - CH-C5H;4 , CH3-C - CH-C,H;

(@) (11)

H
| @ (‘jH3

H- (f C,Hs - CH-C,Hj
H >

(110 av)

it is true that

(@) onlyIand II are chiral compounds.
(b) onlylllis a chiral compound.

(¢) onlyllandIV are chiral compounds.

(d) all four are chiral compounds.

The number of enantiomers of the compound
CH,CHBrCHBrCOOH is

@ 0 (b) 1 (¢ 3 d 4

Which one of the following reactions is expected
to readily give a hydrocarbon product in good
yields ?

(a) RCOOK Electrolytic
oxidation
(b) RCOO™Ag" B2,
g

() CH3CH;— 2
hv

(d) C,HsOH
What will be the main product when acetylene
reacts with hypochlorous acid?
(@) Trichloroacetaldehyde
(b) Acetaldehyde
(¢) Dichloroacetaldehyde
(d) Chloro acetaldehyde
The greenhouse effect is because of the
(a) presenceof gases, which in general are strong
infrared absorbers, in the atmosphere.
(b) presence of CO, only in the atmosphere.
(c) presence of O, and CH, in the atmosphere.
(d) N,O and chlorofluorohydrocarbons in the
atmosphere.
Due to Frenkel defect, the density of ionic solids
(@) decreases (b) increases
(c) does not change (d) changes

(CH3);CCl



62.

63.

64.

65.

66.

67.

68.

69.

Equal weights of NaCl and KCl are dissolved
separately in equal volumes of solutions. Molarity
of the two solutions will be :
(@) Equal
(b) That of NaCl will be less than that of KCI
(c) That of NaCl will be more than that of KCI
solution
(d) That of NaCl will be about half of that of
KCl solution
A current of 2.0 A passed for 5 hours through a
molten metal salt deposits 22.2 g of metal
(Atwt. =177). The oxidation state of the metal in
the metal salt is
@ + (b 2 (@© B (d +4
The electrolytic cells, one containing acidified
ferrous chloride and another acidified ferric
chloride are connected in series. The ratio of iron
deposited at cathodes in the two cells when
electricity is passed through the cells will be
@ 3:1 () 2:1 (¢) 1:1 (d 3:2
Velocity constant of areaction at 290 K was found
tobe 3.2x1073. At 300 K it will be
@@ 128x1072 (b) 9.6x1073
© 64x1073 d 32x107*
At high pressure, the entire surface gets covered
by a monomolecular layer of the gas follows
(@) three-halvedorder (b) second-order
(c) first-order (d) zero-order
Which of the following is incorrect with respect
to property indicated ?
(@ EN:F>Cl>Br
(b) EAA:CI>F> Br
() Oxidising power : F,>Cl,>Br,
(d) Bondenergy:F,>Cl,>Br,
Strong reducing behaviour of H,PO, is due to
(@) presence of one —OH group and two P-H
bonds
(b) high electron gain enthalpy of phosphorus
(c) high oxidation state of phosphorus
(d) presence of two —OH groups and one P-H
bond
The pair in which both species have same
magnetic moment (spin only value) is :
@) [Cr(H0)*", [CoCL}
(b) [Cr(H,06)*" [Fe(H,0) 1"
(©) [Mn(H,0))*",[Cr(H,0)6])**

(d) [CoCly)>",[Fe(H,0)41*

70.

71.

72.

73.

Which of the following is less acidic among the
given halogen compounds?

(@ CHF, (b) CHI,

(© CHCI, (d) CHBr,

In a S 2 substitution reaction of the type

R-Br+Cl-—2£ ,R —Cl+Br~
which one of the following has the highest
relative rate ?

(a) CH,-CH,-CH,Br

(b) CH;— CH—CH,Br
|
CH,
L
(c) CH;— C—-CH,Br
|
CH,

(d) CH,CH,Br
Which of the following is not the product of

dehydration of OH
What will be the correct structural formula of
product for the following reaction?

C%@

CH,
<j[ Dil. KMnO,
CH,
A HIO4 B OH™ C
0]
CHO
(@) (b)
CHs CH,
/CHO

CHO
© O( (d)

\CHO



74.

75.

76.

77.

78.

79.

80.

Nucleophilic addition reaction will be most
favoured in

(@ (CH),C=0

(b) CH,CH,CHO

(©0 CH,CHO

|
(d) CH,;-CH,-CH,C-CH,
Identify the prdouct C in the series

Na/ C2H50H
—_—

CH;CN A

HNO, Cu/573K

>B >C

(@ CH,COOH (b) CH,CH,NHOH

(c) CH,CONH, (d CH,CHO

When NH; is passed over heated metal A, its

amide is formed. The metal is

@ Mg (b K (c) Al (d) Pb

Insulin production and its action in human body

are responsible for the level of diabetes. This

compound belongs to which of the following

categories ?

(@ Anenzyme (b) Ahormone

(c) Aco-enzyme (d) An antibiotic

Which statement is incorrect about peptide

bond?

(@ C—Nbond length in proteins is longer than
usual C—N bond length.

(b) Spectroscopic analysis shows planar

structure of —C— NH - bond.
(\)\

(c) C—Nbond length in proteins is smaller than

usual C—N bond length.
(d) None of these
A mixture of chlorides of copper, cadmium,
chromium, iron and aluminium was dissolved in
water acidified with HCl and hydrogen sulphide
gas was passed for sufficient time. It was filtered,
boiled and a few drops of nitric acid were added
while boiling. To this solution ammonium
chloride and sodium hydroxide were added and
filtered. The filterate shall give test for.
(@ Sodium and iron
(b) Sodium and aluminium
(¢) Aluminium and iron
(d) Sodium, iron, cadmium and Al
Volume of 3% solution of sodium carbonate
necessary to neutralise a litre of 0.1 N sulphuric
acid

@ 176.66 ml
() 1160 ml

(b) 156.6ml
(d) 196.1ml

PART -11I : MATHEMATICS

81.

82.

83.

84.

8s.

86.

A class has 175 students. The following data
shows the number of students obtaining one or
more subjects. Mathematics 100, Physics 70,
Chemistry 40; Mathematics and Physics 30,
Mathematics and Chemistry 28, Physics and
Chemistry 23; Mathematics, Physics and
Chemistry 18. How many students have offered
Mathematics alone?
@ 35 (b) 48 (c) 60 d 22
Ifx sin® @ + y cos® © = sin O cos O and
x'sin O =y cos 0, then x* + % =
@ 1 (b) 2
© 0 (d) None of these
If cos 76 = cos O — sin 46, then the general value
of 0 is

nm o nm n T
@ o5t

nmT NT n T
—,—+ 1" —
®) 3°3 “h 18

nm oAm | W
__i_
© 337
AT AT i
= ey =
(d) 43 ( 18
z+2 .
Ifthe real part of — is4,z# 1, then the locus

Z_
of the point representing z in the complex plane
is

(@) astraight line parallel to x-axis

(b) astraight line equally inclined to axes

(c) acircle with radius 2

1
(d) acircle with radius 3

If ocand B are the roots of x> —x + 1 =0, then the
equation whose roots are a.!%’ and B'%° are

(@ x>-x+1=0 (b) x>+x-1=0

() x>-x-1=0 (d) x®+x+1=0

The set of all real x satisfying the inequality
3-lxl g .

2| >0, is

@ [3,3]V(0,-4)u(4,0)

(b) (=o0,-4) (4, 0)

(c) (~0,-3)u(4,x)

(d) (=0,-3)(3,0)



87.

88.

89.

90.

91.

92.

93.

94.

Ifx satisfies | 3x—2|+|3x—4|+|3x—6|> 12, then
(b) XZ§ or —

3 3
(d) x=2only

8
(@) 0Sx2§

8
(o) xSOoerg

In how many ways can 5 boys and 5 girls be
seated at a round table so that no two girls may
be together ?

(@ 4 (b) 5! (c) 4!+5! (d) 4!x5!
A box contains two white balls, three black balls
and four red balls. In how many ways can three
balls be drawn from the box if at least one black
ball is to be included in the draw?

(a) &4 (b) 129

(c) &4 (d) None of these
The coefficient of the middle term in the
expansion of (2 +3x)*is :

(@ 6 (b) 5! (c) 8! (d) 216
IfCy, C, Cyy i C,, denote the binomial

coeffidentsin theexpansion of (1 + x)?, then the
value of

CyT(Cy+CH(Cy+Cy+Cy) +....

+(Cy+ Cy+ ot Cy )
(@ n.2n!

() (n—-1)2m1!

The sum of the series
1+2.2+3.22+4.2°+....+100.2%1is

(@ 100.2"0+1 (b) 99 .2'°+1

(c) 99.2'°—1 (d) 100.2'°+1

The quadratic equation whose roots are the x
and y intercepts of the line passing through (1, 1)
and making a triangle of area A with the
co-ordinate axes is

@) x>+Ax+2A=0
(b) x> -2Ax+2A =0

© x*-Ax+2A=0
(d) None of these

If 4a% + b% + 2¢2 + 4ab— 6ac — 3bc = 0, the family
oflines ax + by + ¢ =0 is concurrent at one or the
other of the two points-

1
(a) [_1’ _Ej ’(_27 _1)

1
(b) (_15_1)5 [_2’ _Ej

(b) n.2"
d) (n—1)2"

9s.

96.

97.

98.

99.

100.

101.

102.

1
(C) (_1’2)’ [E’ _lj

1
(d) (1:2): [E’ _lj

A pair of tangents are drawn from the origin to
the circle x2+ y?+20 (x +y) +20 = 0, then the
equation of the pair of tangent are

(@) x2 +y2 -5xy=0

(b) x2 +y2 +2x+y=0

(© x2 +y2 -xy+7=0

(d) 2x% + 2y2 +5xy=0

An ellipse has OB as semi minor axis, Fand F'

its focii and the angle FBF' is a right angle.
Then the eccentricity of the ellipse is

1 1 1 1
a) 2 1 —
(@) 5 ® 3 © (d) 5
If the line 2x — 3y = k touches the parabola
y? = 6x, then find the value of k.
(@ -154 (b) 274 (c) -1/4 (d) 3/4
S and T are the foci of an ellipse and B is an end
ofthe minor axis. If STB is an equilateral triangle,
then the eccentricity of the ellipse is

1 2
; © 5 @ 3

Let flx)= (x> - D)3 +1), g(x) = (x2 - 1)(x2—x+1)
and let h(x) be such that f(x) = g(x)h(x). Then

lim h(x) is
x—1

1 1
@ 5 ©® 3

@ 0 (b) 1 (c) 3 (d 5

In the truth table for the statement (p A g) = (g v ~p),
the last column has the truth value in the
following order is

(@) TTFF (b) FTTT
(¢) TFIT (d TTTT
If the value of mode and mean is 60 and 66

respectively, then the value of median is
(@ 70 (b) &4 (c) 2 (d) 50
Find the variance of the data given below

Size ofitem| 35| 45| 551 65| 75] 85| 95

Frequency| 3 7 1221608 ]| 32| 8

(@ 129
(c) 132

(b) 2.19
(d) None of these



103.

104.

10s5.

106.

107.

108.

109.

110.

Let R be the relation on the set R of all real
numbers, defined by aRb If |a—b|< 1. Then, Ris
(@) reflexive and symmetric only
(b) reflexive and transitive only
(c) equivalence
(d) None of the above
The greatest and least values of
(sin™' x)* + (cos™! x)? are respectively
2

@) %andO (b) gand _TR

5 n TE2 —n?
——and— d) —and ——
@ —ade (@ Tand—

The value of

1 1 . _1\/6 .
Cos ECOS COS| sin T 1S —

@ 316 () 38 () 34 (d) 32
1 (x=3) (x-3)°
The determinant | 1 (x—4) (x—4)2

(x-5) (x=3)

(@) 3 values ofx (b) 2 values of x
(¢) 1 values ofx (d) No value of x
Ifthe lines /x + my+n=0, mx +ny + {=0and

nx + £y +m = 0 are concurrent then

vanishes for

(@ (+m+n=0 (b) /-m—-n=0
(c) /+m-n=0 (d m+n-/¢=0
X_2+X_3 dy .
fy=1+x+ YREEY -i-....oo,thend—X is equal to
@ x (b) 1
© vy (d) None of these
2
x“+3x-10
—— , when x # -5
IEF(x) =7 x% +2x-15
a , when x =-5

is continuous at X =—5, then the value of ‘a’ will be

@ 32 (b) 78 (c) &7 (d) 273
The equation of all lines having slope 2 which

are tangent to the curve y = ,X#3 s

@ y=2
(c) y=2x+3

(b) y=2x
(d) None of these

111. The function f(x) = (x(x-2))? is increasing in the

set
@ 0,0V (2Z,0) (b) (—o1)
© (0,1)V(2,) @ (1,2)

. Ifa?x*+b? y* = ¢*, then the maximum value of

Xyis
2

c c? c c
O © 2vm 9%m 95
(x*-1)

(x2+1)\/x4+1
-1 X2+1

(@) sec (\/EX +c
1 4 x*+1

(b) Esec (\EX}LC
1

(c) ——sec”! ﬁ +c
SN V2

(d) None of these

dx is equal to

sin X

/2
114. Evaluate j e

0 1+ cos? x

@ w2 (b) W4 () w3 (@ =

115. Area intercepted by the curves y = cos X,

x €[0, n] and y=cos 2x, x €[0, ], is

3n 33
2 © 5

33

3n
(@) © 5 @ 4

116. The general solution of the differential equation

ﬂ +sin(x+ y) =sin(x— ) is
dx

(@) logtany+sinx=C

(b) 10gtan%+2sinx =C

() tan%+ logsinx =C

(d) None of these

117. The solution to the differential equation

d 1 _ 2
d_i = % where f(x)is a given function
is
@ fx)=y(x+c) (b) fx)=cxy
© fx)=c(x+y) (d) yfx)=cx



118.

119.

120.

121.

122.

123.

124.

If a,b,c are three unit vectors such that

—

+b +¢ =0 , where 0 is null vector, then

S| R

17+17;+ZZ is
@ -3 (0 -2 —% @ 0

Ifvectors 2i—j+k, 1+ 2j—3k and 3i+ aj + Sk are
coplanar, then the value of a is

@ 2 (b) 2 () -1 d 4
The coordinates of the point where the line
through the points A (3, 4, 1)and B(5, 1, 6) crosses
the XY-plane are

13 23 13 23
(a) [?’?’Oj (b) [_?’?:Oj

13 23
(©) [?’—?,Oj

Find the angle between the two planes 2x+y—2z=5
and3x—-6y—2z="7.

(@) cos!(4/21) (b) cos™(2/21)
(¢) cos!(1/21) (d) cos~!(5/21)
For k=1, 2, 3 the box B, contains kred balls and

1 1
(k+ 1) white balls. Let P(B;) :E,P(Bz) = 3 and

1
P(B; ):g. A box is selected at random and a ball

is drawn from it. If a red ball is drawn, then the
probability that it has come from box B,, is

35 14 10 12
@ % ©® 3 ©35 @
The probability of India winning a test match
against West Indies is 1/2. Assuming indepen-
dence from match to match, the probability that
in a 5 match series India’s second win occurs at
the third test, is —
@ 23 (b)) 12 (© 114 () 18
An object is obseved from the points A, B and
C lying in a horizontal straight line which
passes directly underneath the object. The
angular elevation at B is twice that at A and at
C three times that at A. It AB = a, BC = b, then
the height of the object is

@) %/wb)@b—a) (b) %1/(a+b)(3b—a)
© zibJa+b)(3b—a) ) % (a+b)(3b—a)

125. A shopkeeper wants to purchase two articles A
and B of cost price * 4 and * 3 respectively. He
thought that he may earn 30 paise by selling article
A and 10 paise by selling article B. He has not to
purchase total articles worth more than ™ 24. If
he purchases the number of articles of A and B, x
and y respectively, then linear constraints are
(@ x20,y>0,4x+3y<24
(b) x=0,y=20,30x+10y<24
(©) x20,y>0,4x+3y=>24
(d) x=0,y=20,30x+40y=>24

PART -1V : ENGLISH

DIRECTIONS (Qs. 126 - 128): Out of the four
alternatives, choose the one which express the correct
meaning of the word.

126. SAGACIOUS

(@) Shameless (b) Wise

(c) Powerless (d) Foolish
127. REMEDIAL

(@) Corrective (d) Proficient

(¢) Damaging (d) Optional
128. RETICENT

(@) Confident (d) Sad

(c) Truthful (d) Secretive

DIRECTIONS (Qs. 129 - 131): Choose the word
opposite is meaning to the given word.

129. FIDELITY

(@) Faith (b) Devotedness

(c) Allegiance (d) Treachery
130. INFRANGIBLE

(@) Complecated (d) Breakable

(c) Weird (d) Software
131. PROGENY

(@) Kid (b) Parent

(c) Friend (d) Enemy

DIRECTIONS (Qs. 132 - 134): A part of sentence is
underlined. Below are given alternatives to the
underlined part (a), (b), (c) and (d) which may improve
the sentence. Choose the correct alternative.

132. It was not possible to drag any conclusion so he
left the case.
(@) Fetch (b) Find
(¢) Draw (d) Noimprovement



133. I am looking after my pen which is missing.

(@) Looking for (b) Looking in

(¢) Looking back (d) Noimprovement
134. “Mind your language !” he shouted.

(@) change (b) inspect

(¢) hold (d) Noimprovement
DIRECTIONS (Qs. 135 -137): Fill in the blanks.

135. I..... to go there when I was student.

(a) liked (b) used

(c) prefer (d) denied
136. Shewasangry ...... me.

(@ at (d) about

(c) with (d) in
137. You should not laugh ...... the poor.

(@ on (b) at

() with (d) over

DIRECTIONS (Qs. 138 - 140): In the questions below,
each passage consists of six sentences. The first and
sixth sentence are given in the beginning. The middle
four sentences in each have been removed and jumbled
up. These are labeled as P, Q, Rand S. Find out people
order for the four sentences.

138. 1. Heis a famous doctor.

Once I had to consult with him.
Inever believed him.

He suggested me a proper remedy.
I become completely fine.

Now I also admit this fact.

PQRS (b) QPSR
QPRS (d RQSP
We don’t know the plan of Ram.
He cares for his friends.

He is a complete person.

We want some help and advice.
As we are in a trouble.

We hope he will do his best for us.
PRSQ (b) QPRS
PQRS (d PSRQ

It isnot my problem.

All residents of this society are careless.
I am unable to convince anyone.
They don’t want to do some good.
Every one seems to be unwise here.
We all have to suffer one day.
PRSQ (b) PRQS
PQRS (d PSRQ

PO EIOT

o
~— —

139.

140.

RO NAOTrEE N RO T
R R

141. Ina certain code language ‘DOME’ is written as
‘8943’ and ‘MEAL’ is written as ‘4321°. What
group of letters can be formed for the code

382497

(@) EOADM (b) MEDOA

(c) EMDAO (d) EDAMO

142. Find the missing number from the given

response.

) @ ® @ (9
() (D ()
) ® O
Fig. 1 Fig. 2 Fig. 3

@ 5 (b) 6 (c 8 d 9

143. Which of the following correctly represents the
relationship among illiterates, poor people and
unemployed?

(2) @O (b) @

o OOO o (0D

144. Sushma walks 20m towards north. Then she turns
right and walks 30m. Now, she turns right and
walks 35m. Now turning left, she walks 15m.
Again, she turns left and moves 15m. Finally, she
turns left and walks 15m. In which direction and
how far is she from her original position.

(@) 15mEast (b) 30mEast
() 15m West (d) 45m West

145. In a classroom, there are 5 rows and 5 children A,
B, C, D and E are seated one behind the other in
5 separate rows as follows.

*  Adissitting behind C but in front of B.

*  Cissitting behind E and D is sitting in front
of E.

*  Theorder in which they are sitting from the
first row to the last is

(@@ DECAB (b) BACED
(c0c ACBDE (d ABEDC
146. Which of the following will fill the series?
2,9,28, 72,126

@ & (b 68 (© 7 (@ %



147. Two signs in the equations have been
interchanged, find out the two signs to make
equation correct.

3+5x8+2-10=13 9
(@) +and- (b) xand~+ .
(¢) +and- (d) ~and+

148. Assertion: [A] India is a democratic country.
Reason: [R] India has a constitution of its own. @) (b)
Choose the correct alternative from the given
options.

(@) Both (A) and (R) are true and (R) is correct
explanation of (A). (©) (d)
(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A). 150. How many squares are there in the following
(©) (A)istrue (R)is false. figure?
(d) (A)isfalse (R)is true.

149. Which one of the following figures completes

the original figure?

@ 24 (b 25 (26 (27



PART-1: PHYSICS

1. (@ It can be observed that component of
acceleration perpendicular to velocity is
a=4m/s?

2 2
2
.. radius = AN C) 1 metre
aC

N

(@ Letusdraw the figure for given situation,

1
—— 6——de— 5at2—>|

B M/B
M I« >l >
4t

= 4t=6+%><1.2><t2

= 4t=6+0.612
3.  (a) Let V=kKT2Abpc,
k = dimensional constant
Writing dimension on both we side
[LT-']=[MLT2]* [L?]° [ML3]°
— [Ma+cLa+2b—3cT—23]

Comparing power on both sides we have
atc=0, a+2b—3c=1, 2a=-1
a=l, c=—l:>b=—l S V=k T

2 2 2 Ap

4. () Here velocity is acting upwards when
projectile is going upwards and acceleration
is downwards. The angle 6 between v and
a is more than 0° and less than 180°.

5. () The condition to avoid skidding,

V=g =4/0.6x150%10 —30m/s

6. (c) Applying Newton’s law
along string

= T-m g2+a2 =ma ma

or T=m4/g’+a’ +ma
7. (¢) Letthe mass ofblock is m. It will remains
stationary if forces acting on it are in
equilibrium. i.e., ma cos 6 =mg sin 0
—=a=gtan0

ma cos 0

mg sin 0

mg

0

Here ma = Pseudo force on block,
mg = weight.

Givenm=0.36 kg, M=0.72kg.

The figure shows the forces on m and M.

When the system is released, let the

acceleration be a. Then

T—mg =ma

Mg—T=Ma

azi(Mim)g =g/3
M+m

and T= 4 mg/3

For block m:

u=0,a=g/3,t=1,s=?

s=ut+ %at2:0+ %ng

Work done by the string on m is

?.;ZTS—4% 5 4><036><10><10
3><6

Ratio of moment of
inertia of the rlngs

1_1_[&][1‘1
I2 M2 R2 l - 2R l =2nnR

)3 -(mw
\ap \Ry) T\ 2maR/ R

(A = linear density of wire = constant)
L 1 1 .
g = n—3 = g (glven)
n’=8=n=2
Angular momentum L, = pr|

" linear momentum p = mv cos 0 andr |, = H)

= Ly=mv cos 6H
ﬁ v? sin? 30°

=my—"— v

2 2g vcos 6
By o | \

~ lég




12.

13.

14.
16.

17.

18.

19.

(d) As the disc is in combined rotation and
translation, each point has a tangential
velocity and a linear velocity in the forward
direction. From figure

V, o, (for lowest point) 3R
=v-Ro=v-v=0
and acceleration
2 2
\% \%
RUTR o

(since linear speed is constant)
(d) Gravitaional field inside the shell is zero, so
no work required.
@ 15. B
(¢) Heat current in first rod (copper)
390x A(0—0)
4
Here 6 is temperature of the junction and A
& ( are area and length of copper rod.
Heat current in second rod (steel)

_ 46x A(6-100)

l
In series combination, heat current remains
same. So,
390x A(0-0)  46x A(6-100)
‘ - ‘

—3906==460-4600
436 6=4600 = 6=10.6°C

(d) Stefan’s law for black body radiation
Q=ceAT*

1/4
ac
o(4nR?)
Heree=1
A=4nR?
(d) For all process
AU=AQ- AW
does not change as it depends on initial
final states.
(a) The efficiency of the heat engine is

por- T (2K 4
T \ameak) 7
But n =E
Q
n Qe LOW ) kw0417 keal /s
n 4/17

Thus, the engine would require 417 cal of heat
per second, to deliver the requisite amount of
work.

20.

21.

22,

23.

24,

25.

@

)

@)

©

@

Applying gas equation, pV =nRT

We can write, p,V=n,RT,and p,V=n,RT,
pa_mp T 1 2T _

pp oy T, 1T

p,=2p

Weknow, V_ — [ﬂ
M

= % iIncrease in

[3RT, [3RT
v =4 M_ VM

3RT,

M

=—E_JTTX100
VT

_ 400 —~/300 10

2

0
J300
20-17.32

_ 2971732 100 — 1550

1732 15.5%
We know that

P AVA:n ART, PBVB:nBRT
and P.(V,+Vg)=(n,+ny)RT
Pi(V,+Vp) =PV, +PVy
P [PAVA +PgVp ]
Vu +Vp
1.4x0.1+0.7x0.15
T 0.1+0.15

MPa=0.98 MPa

Velocity, v = ccll_)t( =-Aosin (ot+71/4)

Velocity will be maximum, when
ot+ /4 =m/2 or ot=m1/2 -4 =14
or t=m/4w

Velocity of wave v=nA\

v
where n = frequency of wave = n=—
v, 39 A
ny =_—==———"-=39%Hz
Ay 100x10”
no. ofbeats=n, —n,=4
X
=X, COS2T (nt ——j
Y=X 2
2n
y=X,c08 —— (Vt—X) [--v=nl]

(8]
dt max:XOX TVZZV(glVen)..X:TCXO



o =VF2 + F2 1 2F? cos60° = \3F
27. (a) Initial energy of combined system

26. b) F

n

1 1
U, ==—CV} +—CV}
2 2

. . V| +V
Final common potential, V = % ,

Final energy of system,

2
U, zlec[uj
2 2

Hence loss of energy = U, — U,
1 2
- 5C (Vi-V,)

28. (d) Fuse wire should be such that it melts
immediatley when strong current flows
through the circuit. The same is possible if its
melting point is low and resistivity is high.
o4 +2(31 +i,) -3 +4i =16V (1)
Using Kirchhoff’s second law in the closed
loop we have
9—i,-2(i, i) =0 ...(1d)
Solving equations (i) and (ii), we get
i,=1.5A andi,=2A

.. current through 2Wresistor=2+ 1.5=3.5A.
30. () Themagnetic field at C dueto first conductor

29. ()

“O 1 . . .
=-——— (since, point C is separated
1™ 2 3d/2 (since, p P

by d+g=% from 1st conductor). The

is B

direction of field is perpendicular to the
plane of paper and directed outwards.
The magnetic field at C due to second

Ho 10

—=—— (since, point C
anqjz e P

conductor is B, =

d
is separated by 3 from 2nd conductor)

The direction of field is perpendicular to the
plane of paper and directed inwards.
Since, direction of B, and B, at point Cis in
opposite direction and the magnetic field at
C is zero, therefore,
B, =B,

o 1 _pg 10

2r3d/2 2md/2
Onsolving[=30.0 A

v and B are in same direction so that
magnetic force on electron becomes zero,
only electric force acts. But force on electron
due to electric field is opposite to the
direction of velocity.

31. O

32. (@
M= PoNIN>A
I
_ 4mx1077 x300x400x100x10~*
0.2

33. @

=2.4nx 104H
Ic, Np 1 1
4. ) S=—LP-—ol=—x4=1A
I, Ng 4 4
35. (o)

36. (M)
37. O

Frequency does not change on refraction.
Cutting a lens in transverse direction
doubles their focal length i.e. 2f.

Using the formula of equivalent focal length,

1 1 1 1 1
— =t —+—

fF h h B

We get equivalent focal length as f72.

n A =0y,

10 %7000 =n, x 5000 = n,=14

I -ON

I — OFF

In 1™ state it is used as a amplifier it is
activeregion.

Y=A+(AB)=(A+A).(A+B)
=A+B
= OR gate

PART -11 : CHEMISTRY

. wtx1000
41. (d Molarity(M)= mol. wt. x vol (mL)

38. ()

39. ()

40. ()

wt. 1000
2= — x —_—

63 250
w8

|
wt. of 70% acid = %x?:l.S =45¢g

42. () Radius ofhydrogen atom=0.530 A, Number
of excited state () =2 and atomic number
ofhydrogen atom (Z)= 1. We know that the
Bohr radius.

(r)= 7>< Radius of atom = | x0.530
=4x0.530=2.12A



43. @)
44. ()
45. (¢
46. (b)
47. ()
48. (a)
49. (¢
50. ()

The screening effect of inner electron of the
nucleus causes the decrease in ionization
potential, therefore the order of the screening
effect is

f<d<p<s
Hence, the screening effect of d-electron is
less than p-electron.
Rare gases; as the €™ is to be removed from
stable configuration.
Amongst isoelectronic species, ionic radii
of anion is more than that of cations. Further
size of anion increase with increase in —ve
charge and size of cation decrease with
increase in + ve charge. Hence ionic radii
decreases from O~ to Al**,
B, and O, are paramagnetic due to presence
of unpaired electron. MO electronic
configuration of B, is :

ols? o*1s% 62s% 6* 25> n2p)lc = n2p;,
MO electorn i.e. configuration of O, is :
ols? 6*1s% 625 6*2s%6 2pz2 7t2p§
=n2p§ n*Zp)lC :n*Zp;,

RMS velocity of molecules depends on

mass. [f mol. wt. increases, rms velocity of
melocules decreases.

1
Ny
The order of increasing m. wt. is
H, <N, <O, <HBr
Order of V__of molecules.
HBr<O, <N, <H,.

rms oc

AH = AH(product) - AH(rﬁ:actant)
162=2x AHy — AHy,
AHy = % (- AHy, = 0)
AH,; =81 Kcal

By bomb calorimeter we get AE.

2CcHg (D +150;(g) —>
12C02(g)+ 6H20 )]
AH—- AE = AnRT
=(12-15)x8.314 x300=—-7.483 kJ
L # 21
1-—x 2x

51.

52.

53.

54.

55.

56.

57.

58.

©

©

@

@

@

@

@

@

2
K, =29 196

c
(1-x)
It shows that (1 —x) <2x
K =K (RT)""
’ An=1-f1et]o23 oL
2 2 2

K
=P _ (7)™
KC
Na28406
2+4x—12=0
4x-10=0
_1o_+5
TY T

s .5

Oxidation state of S is = Y
Zn+H,S0, — ZnSO, + H,

Zn+2NaOH — Na,ZnO, +H,

Ratio of volumes of H, evolvedis 1 : 1
The stability of alkali metal hydrides
decreases from Li to Cs. It is due to the fact
that M—H bonds becomes weaker with
increase in size of alkali metals as we move
down the group from Li to Cs. Thus the
order of stability of hydrides is
LiH>NaH>KH > RbH > CsH
—-NO, group, being strong electron
withdrawing, disperses the —ve charge,
hence stabilizes the concerned carbanion.
A chiral object or structure has four different
groups attached to the carbon.

The structure CH, CHBrCHBrCOOH

has two different chiral carbon atoms, hence
number of enantiomers (optically active
forms) is 2" =22=4

Electrolysis of a concentrated aqueous
solution of either sodium or potassium salts
of saturated carboxylic acids yields higher
alkane at anode.

Electrolytic

2RCOOK ——%F 52RCO0O™ + 2K*
Oxidation Anode Cathode

At anode 2RCOO~ —2RCOO+2¢™ ——>
R—R+2CO,
At Cathode 2K* +2¢~ —2K

2K+H,0—2KOH+H, T
(Kolbe's Method)



59. (¢
60. (@
61. (¢
62. (¢
63. (¢
64.
65. (¢

OH CI
CH= CH+HO —CI"T— | |
CH=CH

OH Cl

Unstable

Cl

CH-CHO
7

2, 2-Dichloro
-acetaldehyde

Cl

Green house gases such as CO,, ozone,
methane, the chlorofluoro carbon compounds
and water vapour form a thick cover around
the earth which prevents the IR rays emitted
by the earth to escape. It gradually leads to
increase in temperature of atmosphere.

No change in density.

When equal weights of different solutes are
present in equal volumes of solution the
molarity is inversely related to molecular
mass of the solute. Mol. mass of NaCl is
less than KCI. Hence, molarity of NaCl
solution will be more.

_EwtxQ
96500 ’
. E-wt= mxoo00 96500
_ 22.2x 96500 603
2x5%x60x60
Oxidation state = At wt. = ﬂ =
Eq. wt. 60.3

At cathodes : Fe'* +2¢” — Fe;

Fe* 43¢ — > Fe

At. wt. At. wt.
(Epe) = ; (Epe)y = 3
E
Hence, (Ereh _3
(EFe)2 2

The velocity constant doubles for every
10°C rise in temperature.

68.

69.

70.

71.

@
@

@)

)

@)

@

At high pressure the extent of adsorption
follows zero order kinetics.

F, is expected to have highest bond energy
but the correct decreasing order is
Cl,> Br, > F, because of fluorine atom has
very small size due to which there is a high
inter electronic repulsion between two
fluorine atoms so the bond between two
fluorine gets weaker and need less energy.
The acids which contain P-H bond have
strong reducing properties. Thus H,PO,
acid is good reducing agent as it contains
two P-H bonds. For example, it reduces
AgNO, to metallic silver.

4 AgNO, +2H,0 + H,PO,——>
4Ag+4HNO, + H,PO,
[Cr(H,0),J** Cris in Cr** form

e |11 11T

24 3d 4s
R

26 3d 4s

In [Fe(H,0)]** Fe** form. Both will have 4
unpaired electrons.

Due to stronger—I-effect of F than that of
Cl, CHF, should be more acidic than
CHCl,. But actually reverse is true.

This is due to : CCly left after the
removal of a proton from CHCI, is
stabilised due to presence of d-orbitals in

Cl than:CF3_ left after the removal of a

proton from CHF; which is not stabilised
due to the absence of d-orbitals on F.

S\ 2 mechanism is followed in case of
primary and secondary halides i.e., S 2
reaction is favoured by small groups on the
carbon atom attached to halogens so
CH, CH, Br>CH, CH, CH, Br>

T
CH;- CH - CH,Br>CH; - C—-Br

| |
CH, CH,



+ve charge density on carbon atom of
72. ®) OH LHO 201 carbonyl group. More hindered carbonyl
® group becomes less reactive. Soin the given

case CH;CHO is the right choice.

75. @ CH;CN—2/CHOH oy cH,NH,

(A)

N9 , cH,CH,0H— 5 CH,CHO
(B) 573 K (©)

76. (b) When Potassium is treated with ammonia,
then potassium amide is obtained.
1
K+ NH3 —d KNH2 +—H2
Pot. amide
77. () Insulin is a biochemically active peptide
harmone secreted by pancreas.
78. (@ Due to resonance,
(0] o
[Nived e
~CYNH- «> -C=NH-, C - N
bond acquires some double bond character,
hence shorter in length.

79. () CuS and CdS are precipitated by H,S.
Hydroxide of Al will pass into the solution
in the form of NaAlO, being amphoteric in
nature. Hence filtrate will give test for

", sodium and aluminium.
CH; 80. (a) Normalityof3% Na,CO,.
vic cis diol
N= 3x1000 _ 0.566 N

CH,—H<% 53x100
00 OH" For H,SO, sol. N, =0.1, V, = 100mL
For Na,CO; sol. N, =0.566.
CH,
0

Now apply N,V, =N,V,
- NiVi 0.1x1000 mL
2 Ny 0566

CH PART -11I : MATHEMATICS
3

l 81. (¢) n»n (M alone)
H+

=176.66mL

(@]

CH,
00 SN
CH,

=nM)—nMnNC)—nMNP)+nMNCNP)

=100-28-30+18=60
O

0
PV

1o OH

CH CH

C 3 3

74. (c) Aldehydes are more reactive than ketones
due to +I effect of ~CH, group. There are
two — CH, group in acetone which reduces

:
SR



82. (a) xsin36+ycos36=sinecos6 ()

83.

84.

85.

and xsin® = ycos 0 ...(i1)
Equation (i) may be written as

xsin0.sin® 0+ ycos3 0 =sinBcos O

= ycos 0sin® 0+ ycos3 0 =sinBcos O

= ycos 9(sin2 0+ cos’ 0) =sinBcos O

= ycosO=sinBcosO .. y=sin0 ..(iii)
Putting the value of y from (iii) in (ii), we get

Xsin @ =sin0.cos® = x =cos O --(iV)
Squaring (iii) and (iv) and adding , we get

x2+y2 =cos?0+sin’0=1

(d cos70=cosO—sin40

@

@

= sin40=cos0—cos 70
= sin40=2sin40sin 30
=sin40(1-2sin30) =0

;. sin40=0 or sin39=%

= 40=nn or 39=nn+(—l)n%

nt

= 0= o iy =
4 7 3 18

zZ+2

Real part of I is given by

z—

11z+2 zZ+2
- + =4
21 z-1 z-1

zZ+2

z+2

= =8

z-1 =z-1

= zz-z42z-2+zz+2z-z-2
=8(zz-z—-z+1)

= ZE—EZ—EE-Fz =0
2 2
Comparing with the equation
zz+az+az+b=0,wegeta=— % and b
=2. Thus, the locus of z given by the equation
3 1
(i) is a circle with centre 3 and radius = 3

We have x® +1=(x+1) (x2 —x+1) -
Therefore, o and B are the complex cube
roots of —1 so that we may take oo =—w and

86.

87.

88.

89.

90.

@)

©

@

@)

@

B=-w?, where o =1 is a cube root of unity.

Thus o'% = (—u))100 = and

B0 = (—@?)!% = @?, so that the required
equation is x>+ x+1=0.

= 3—|x|<0and4-| x|<0

or 3—|x|>0and4—|x|<0

= |x|>3and|x|>4

or |x|<3and|x|<4

= |x|>4or|x|<3

= xe(—o,-4)U[-3,3]U(4,0)

2 4
Dividing R at 33 and 2, analyse 4 cases.

2

When x < 3
2-3x+4-3x+6-3x>12.
implying—9x >0 =x <0.
when x > 2 the ineqality becomes
3x—2+3x—4+3x-6212,
Implying 9x =224 =x > 8/3
The inequality in invalid in the other two
sections.
eitherx <0or x >8/3
Leaving one seat vacant between two boys,
5 boys may be seated in 4! ways. Then at
remaining 5 seats, 5 girls any sit in 5! ways.
Hence the required number =4! x 5!
Atleast one black ball can be drawn in the
following ways
(i) one black and two other colour balls

=3C, x6C,=3x15=45
(ii) two black and one other colour balls

=3C, x6C,=3x6=18
(iii) All the three are black =3C; x 6C, =1

. Req.no. ofways=45+18+1=64
When exponent is n then total number of
terms are n + 1. So, total number ofterms in

the inequality becomes

(2+3x)*=5
Middleterm is 3rd. = T,=4C,(2)?.(3x)?
4x3x2x1 2
S T Ax9x2 = 2
2x1x2 XX =al6x



91. (a)
F(CotCiFnn, C

= C,+2C,+3C;+4C,.....nC, =n2""!
Let S=1+2.2+3.2244. 22+ .. +100.2” ..()
Itis an arithmetico - geometric series.

On multiplying Eq. (i) by 2 and then
subtracting it from Eq. (i), we get

92. ()

S =1+2.2+3.2% +4.2° +..+100.2”
28 =1.242.2%+3.2% +..499.2% +100.2!%°

S = 142427423 +2% -100.2!%

_§= ~100.2'0

—§=2'9-1-100.2"°
—§=-1-99.2'®

§=99 210+1

93. (b) Equation of the line making intercepts a and

el

Xy
b on the axes is ;4‘—:1.

b
Since, it passes through (1, 1)
= ! +l =1 i
2 b ()

Also the area of the triangle formed by the
line and the axes is A.

1
nab=A =ab=2A ...(ii)

From egs. (i) and (ii), we get,a + b=2A
Hence, a and b are the roots of the eq.

x?—(a+b)x+ab=0= x> —2Ax+2A =0
94. (a) 4a%+b?+2c2 +4ab— 6ac —3bc
=(2a+b)2-3(2a+b)c+2c*=0
= (2a+b-2c)(2a+b-c)=0=>c=2a+b

=a+ —b
orc=a+t -
The equation of the family of lines is
1
a(x+2)+Hy+1)=0orax+ 1)+b[y + Ej =0

giving the point of concurrence (-2, —1) or

)

9s.

96.

97.

98.

@

@)

(\/a +b2

)

©

Equation of pair of tangents is given by
SS, =T2,
or S=x2+y?+20(x+y)+20,S,=20,
T= 10(x+y)+20:O
SS, =
= 20(x2+ 2420 (x+y)+20)=10?
(x+y+2)2
= 42 +4y*+10xy=0=>2x2+2y*+5xy=0

+ /FBF'= - FF'?

90° = FB? +F’B
+ b2 = (2ae)2

(Va2
2
24 b2) =4t =& == .0

B (0, b)

Also, o2 —1-p?/q* =1-¢*

= 2(a

(By using equation (i))
|

NeE

3y+k

:>2e2=1:>e=

Given x =

and y? = 6x

3y + kj
= y2=6 ( >
=y*=3@y+k) =>y*-9y-3k=0 ... A3)
Ifline (1) touches parabola (2) then roots of
quadratic equation (3) is equal
(92 =4x1 x(=3k)=>k=-27/4

. X2 y2
Let eq. of ellipse be =z +b_2 =1,

Sis (-ae, 0), Tis (ae, 0) and B is (0, b).
\4

B
-
= SB =4/(0+ae)? +b?

Also SB2=ST? = 4a2¢2 =a2e2 + b2




= 3a’e? = az(l—ez) = a% _a%e? (x5 —1)(x3 +1)

- lim
:>4a2e2=a2:>e2:l:>e:l vl (xz—l)(xz—x+l)
) 4 2 RNt )
99. () Givenf(x)=g(x)h(x) = 11_>rn1 - 5x1"=5
— - fgg 100. @ TTTT
g 101. (o) Mode =3 Median — 2 Mean
lim A(x) = lim £ 1 1
= ~xo1 g(x) Medlan:§ (mode+2mean):§ (60+2x60)=64
102. (c) [ Occurance(x) | Frequency(f) | Freq*(x) (x-mean) | (x-mean)’ Jfx-mean)’
35 3 10.5 -3.59 12.887 38.661
45 7 315 -2.59 6.707 46952
55 2 121 121 2.528 55.609
6.5 60 390 -0.59 0.348 20.876
7.5 85 6375 041 0.168 14.298
85 32 272 1.41 1.988 63.632
95 8 76 241 5.809 46.47
Total 217 1538.5 - - 286.498
' L A0, _f)z 28649 and the greatzest szllue is
e~ S = EX A
=1.32 2 4) 16 4
103. (@) Since, |a—a|=0<l,s0aRa,VaeR 105. (c) The given trigonometric ratio
.. Risreflexive. 1 1
Now, aRb=>| a—b |<1=>|b—a|<1=>bRa - o8 E(COS(COS gn
. Ris symmetric. | |
But R is not transitive as = Cos (5 cos ! g)
1R2,2R3but 1 K 3
[]1-3]=2>1] 1+cos(cos‘11)
104. (¢) We have, (sin”! x)*> + (cos™ x)? _ 8 _ 3
= (sin”'x + cos ' x)*— 2 sin”! x. cos! x 2 4
2 . (n . 1 ] 106. (d) The given determinant vanishes, i.e.,
=—-2sin" x| —-sin" x ’
4 1 x-3 (x-3)
2 2
=%—nsin71x+2(sin71 x)? I x—4 (x-4)7=0
) 1 x=5 (x-=5)
_ -1 2 T, T .
= 2|:(sm X) Y sin’ x +?} Expanding along C,, we get

(x—4)(x— 5P (x— 5Yx 4P — {(x—3)x—5)?
[ Lon)? n2] (= 5)(x—3)} + (- 3)x—4)
(sin x——]

+E —(x—4(x-3)>=0
= (x—-4)x-5)x-5-x+4)
. - R —(x=3)(x-5)(x—5-x+3)
Thus, the least value is 2 (EJ Le. 3 +x=3)x-4)(x-4-x+3)=0



= -(x-4Hx-5+2(x-3)(x-5-(x-3)
x-4)=0
= 2+ 20+ 22— 16x+30—>+7x—12=0
= -32+30=0= -2=0
Which is not possible, hence no value of x
satisfies the given condition.
107. (@) Since the lines are concurrent, so

/ m n
m n ¢|=0=3/mn-rA-m3-n3=0
n ¢/ m

= ({+m+n)(2+m?+n®—/m-mn—-n/l)=0
= (+m+n=0[-- 2+m? +n?>/m+mn+n]

108.(¢c) y=¢* = ﬂ:e":y
dx

G=9&+5) _7_7

x+5(xx-3) -8 8
110. (d) The equation of the given curve is

109.(b) lim f(x)=

x—>-=5

y= X #3,

The slope of the tangent to the given curve
, o dy -1
at any point (X, y)is givenby -~ =5
| b (x-)
For tangent having slope 2, we must have
-1
(x-3)"

1
=2x-3P=—1=>&-3P=—7

which is not possible as square of a real
number cannot be negative.
Hence, there is no tangent to the given curve
having slope 2.
111. (¢) Here, fix)=(x(x—2))?
= f'x)=4xx-2)(x—-1)
For f(x) as increasing, f '(x)>0
So,4x (x—1) (x—2)>0= x(x—1) (x-2)>0

RN i
\_/ 0 f\_./ 2
From the above figure required interval is,
0,1)U(2,)
If the sum of two positive quantities is a
constant, then their product is maximum,
when they are equal.

112. @

. a2 x*. b?y? is maximum when
a2 x4 = b2y4 - l (a2X4 = l (a2X4 + b2y4) = i
2 2 2

.. maximum value of

aZX.

g \/4 )

. c ¢
Maximum value of xy= ( 4a2b2J = [2ab

1
2
X (1 —ij dx
1/2
x> (x +l) (xz +i2j
X X

1
Let x+l=p:(l——2j dx=dp

13. () 1=j

X X
dp I P
I=| ———==—F=sec —
ppt-2 V2 2
V2 J2x
~2 sin X
114. (b) Letl= j ————dx
o 1+cos”x

Let cos x=tand —sin x dx =dt.
Now,x=0=t=cos0=1and

x= 7 = =cos o =
Jqsinx(—dt) _f dt
I:11+t2 sinx/ 14t
0
:[tan_ltJ =— 0—E _I
1 4| 4
115.
@ . COS 2X
/2 i
|
T
i
i
'cos x

2n/3
Area= (cosx —cos2x)dx =

0
116. (b) The equation is,

% =sin(x— y)—sin(x + y) = 2cosxsin (—y)
X

e}
4



120. (a)
= .dy +2cosxdx =0
sin y
= [cosecydy+2[cosxdx=C
:10gtan§+25inx:C
' 2
117. @ Wehave ¥ - F®) o ¥
dx f(x) 5 f(x)
Yy oy
dx f(x) f(x)
.. ody 4 f'(x) 1
Divide by y y 2 -2 -y ——=———
WYY Y ot
-1 ,zdy dz
7= — - =
Puty” =z=-y o= 121. (a)
dz f'(x 1
bz P60,
dx f(x) f(x)
dz f'(x) 1
> —+——z="-—
dx f(x) f(x)
f'(x)
IF.=¢ [0 =elogf) —g(y)

.. The solution is

(/) = | ﬁ(f(x))dm

= yfl(f(x))=x+c = f(x)=y(x+c¢)

- = 122.
118. (¢) Wehave a+b+c=0
Lla+b+cl=0=a+b+cf=0
= [aP+[bP+cP
+2(;.Z +b.c +?.;) =0
= 1+1+1+2(a.b+b.c+c.a)=0
—_— == = 3
=a.b+b.c+c.a =_E
119. (d) If given vectors are coplanar, then there
exists two scalar quantities x and y such that
2% k=x(i+2]-3k)+ y(3i +aj +5k) ..(1)
Comparing coefficient of i,; and k on both
sides of (1) 123. (¢)

we getx+3y=2,2x+ay=-1,-3x+5y=1..(2)
Solving first and third equations, we get
x=12,y=1/2
Since the vectors are coplanar, therefore these
values of x and y will satisfy the equation

2x +tay=-1

L 2(12)+a(12)=—1=a=-4

Equation of the line through the given
x-3 y-4 z-1
5-3 1-4 6-1

x=-3 _y-4 z-1

2 -3 5

Any point on this line can be taken as (3 +
20, 4—-3X,1+5))
If this point lies on XY-plane then the
z-coordinate is zero

points is

1
= 1+5A=0=> k:—g

Thus the required coordinates of the point are

3—3,4-3[-1}0 _ 5,2,0]
5 5 575

The angle between two planes is the angle
between their normals. From the equation
of the planes, the normal vectors are

N, =2i+j-2k and Nz :31—63—212
RN,
[Ny I[N, |
_|(2i+j—212).(3i—63—212)|_(ij

| Jarir4o+36+4 |

Therefore, cosf =

21

HGHCG, 0= cos_l (ij
21

() Inabox,B =1R,2W;B, =2R,3Wand

B,=3R,4W

Also, given that, P(Bl):%’ P(B,) :%

and P(B; ):%

R
P(B,)P| —
P(ﬁ): (B3) (BJ
R R R R
P(BI)P(B—IJ+P(B2)P[B—ZJ+P(B3)P(B—3J
1.2 2
_ 3°5 __ 15 _14
1 112 1 3 1 2 1 39
XXX 4+

6 15 14

The sample space is [LWW, WLW]

. P(LWW)+P(WLW)

= Probability that in 5 match series, it is

India’s second win

=P (L) P (W) P (W)+PW)P(L)P (W)
1 1 2 1

= —4 —=
8 8 8 4



124. (¢)

125. (a)

PART -1V: ENGLISH

126. (b)
127. (a)
128. (@)

129. @

|
1

N

3o 20 a
D C B A
F—b—ek—a__)'
Let ED =h, ZEAB=«a
ZEBD =20, ZECD =3a
Now, /DBE = ZEAB + Z/BEA
= 2a=o+ £BEA
= /BEA=a=ZEAB
= AB=EB=a
Similarly, ZEBC=a

BC EB
In AEBC, G0 = Sin(180°— 3a)
b a a _ sin3a
sing. _ sin3a b sin3a
a 3sina—4sin’a .2
= —=——"T"—"—"=3-4sin"a
b sina
= 4sin®o =3 - 2. 3h—a
b b
) _ [3b—a
= sin o = 7

. ED
In AEBD, sin 2o = —
EB

= ED=a-2sina - cos a

= h=2 \/3ba \/l3ba
N4 4b

_ s 3b—a |b—a
“NTap \ b
- %J(a+b)(3b—a)

X,y=>0and4x +3y<24.

Sagacious means ‘judicious’, so ‘wise’ is
correct answer.

Remedial means ‘reformative’, so
‘corrective’ is correct answer.

Reticent means ‘quiet’ so ‘secretive’ is
correct answer.

Fidelity means ‘faithfulness in relations’,
so ‘treachery’ is correct antonym.

130.

131.

132.

133.

134.

135.

136.

137.

138.
142.

143.

144.
145.

146.

147.

148.

(b)
(b)
©

@)

@
b)
©
b)

©
G

(b)

)
@

)

@

)

149. (b)

Infrangible means ‘strong’, so ‘breakable’
is correct antonym.
Progeny means ‘child’, so ‘parent’ is correct
antonym.
Use of ‘draw’ is more suitable for using
before word ‘conclusion’, so option (c) is
correct.
Use of ‘looking for’ is proper because look
for means ‘to search for something’ which
suits here.

‘Mind your language’ is proper to use here
because it gives proper sense of sentence.
‘Use to’ is used when any habit is to be
shown, so use of option (b) is proper.
‘Angry’ agrees with preposition ‘with’, so
use of option (c) is correct here.
Laugh agrees with preposition ‘at’, so use
of option (b) is correct here.

139. () 140. (a) 141. (d)
Fromfig. 1,93 —(27+63)=93-90=3
From fig.2,79—(38+37)=79-75=4

From fig. 3, 67 - (16+42)= 6758 = [9]
Hence, option (d) is correct.

[lliterate Poor people
Unemployed
Hence, option (b) is correct.

From the information given in the question

the arrangement of students is
Ist—>D

2nd—>E

3rd—>C

4th—> A

Sth——>B
The given series follows the pattern

13+1=2
28+1=8+1=9
3¥3+1=27+1=28

43+1=64+1=
53+1=125+1=126
Interchanging symbols + and + as given in
option (d), we get
3+5%x8+2-10

8
:3+5><5—10:3+20—10:13

Both Assertion and Reason are correct but
India is a democratic country because the
government is elected by its citizens and
not because India has its own constitution.
150. (¢)



