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Physics
Category |

Directions (Q. Nos. 1 to 45) [Carry one mark each, for which only one option is correct. Any
wrong answer will lead to deduction of 1/3 mark.]

1. The r.m.s speed of the molecules of a gas at case, the inputs to the gates are A =0, B =0,
100°C is v. The temperature at which the C =0. In the second case, the inputs are
r.m.s. speed will be +/3v is A=1 B=0,C =1 The output D in the first
(a) 546°C (b) 646°C case and second case respectively are
(c) 746°C (d) B46°C

A
B
2. The equation of state of a gas is given by c @_l_DD—'D

[mfg) (V = %) =cT, where p,V,T are

(a)0and 0 (b) 0 and 1
pressure, volume and temperature respec- (c) yand 0 (d)1and1
tively and a, b, c are constants. The dimens- 5§ Ty soap bubbles of radii r and 2r are
ions of @ and b are respectively connected by a capillary tube-valve
{a) MLET-2 and L*? ] arrangement shown in the diagram. The
(b) [ M'—:T__: and Lz ] valve is now opened. Then which one of the
(c) [ML>T™ and L"] following will result.

{d) [MLET 2 and LY ]

3. A frictionless piston-cylinder based enclosure @
contains some amount of gas at a pressure of Valve
400 kPa. Then heat is transferred fo the gas
at constant pressure in a quasi-static process. v
The piston moves up slowly through a height /

of 10 cm. If the piston has a cross-sectional
area of 0.3 m?, the work done by the gas in
this process is

(a) 6 kJ B)12k)  (€)75k) (d)24kJ

(a) The radii of the bubbles will remain unchanged
(b) The bubbles will have equal radii
(c) The radius of the smaller bubble will decrease and

4. ANOR gate and a NAND gate are connected that of the bigger bubble will decrease
as shown in the figure. Two different sets of (d) The radius of the smaller bubble will decrease and
inputs are given to this setup. In the first that of the bigger bubble will increase
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10.
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The velocity of a car travelling on a straight
road is 3.6 kmh™! at an instant of time. Now
travelling with uniform acceleration for 10 s,
the velocity becomes exactly double. If the
wheel radius of the car is 25 em, then which
of the following is the closest to the number
of revolutions that the wheel makes during
this 10 s?
(a) 84

() 126

(b) 95
(d) 135

. The ionization energy of the hydrogen atom

is 13.6 eV. The potential energy of the
electron in n = 2 state of hydrogen atom is

(@) + 34eV (b)-3.4eV
(c)+ 68BeV (d)-6.8eV
. In the electrical circuit shown in the figure,
the current through the 40 resistor is
AN A
L aQ 20
av
BQ % 40 é
30 20
Aph A
(a) 1A (b) 0.5 A
(c) 0.25 A (d) 0.1 A

. A current of 1 A is flowing along positive

x-axis through a straight wire of length
0.5 m placed in a region of a magnetic field
given byB=(21i+ 4 j)T. The magnitude and
the direction of the force experienced by the
wire respectively are

(a) »18 N, along positive z-axis

(b) +20 N, along positive x-axis

(c) 2 N, along positive z-axis

(d) 4 N, along positive y-axis

S, and S, are the coherent point sources of
light located in the xy-plane at points (0,0)
and (0, 34) respectively. Here A is the
wavelength of light. At which one of the
following points (given as coordinates), the
intensity of interference will be maximum?

(@) (34, 0) (b) (42, Q)

(c) (5A/4,0) (d) (2/3,0)

11.

12.

13.

14.

15.

Four small objects each of mass m are fixed
at the corners of a rectangular wire-frame of
negligible mass and of sides @ and b (a > b).
If the wire frame is now roated about an axis
passing along the side of length b, then the
moment of inertia of the system for this axis
of rotation is
{a) 2ma®

(c)2m (a® + b?)

(b) 4 ma®
(d)2m (&° - b?)

The de-Broglie wavelength of an electron
(mass =1x 10" kg, charge =16 x 107YC)
with a kinetic energy of 200 eV is (Planck’s
constant = 6.6 x 107 Js

{a) 8.60x 107" m (b) 8.25% 107" m

() 6.26%x 107" m (d) 5.00x 10" m

The number of atoms of a radioactive
substance of half-life T is N, at ¢t = 0. The
time necessary to decay from N, / 2atoms to
N, /10 atoms will be

(E}ST (b) Tlog5
5 T
c) T = d) —log5
(c) Tlog [ 2} (@ Ziog
A mass M at rest is broken into two pieces

having masses m and (M - m). The two
masses are then separated by a distance r.
The gravitational force between them will be
the maximum when the ratio of the masses
[m :(M — m)] of the two parts is

(a) 1:1 {b) 1:2 () 1:3 (d) 1:4

A bullet of mass m travelling with a speed v
hits a block of mass M initially at rest and
gets embedded in it. The combined system is
free to move and there is no other force
acting on the system. The heat generated in
the process will be

(a) Zero
2

By M

() >

Mm?

2 (M -m)
miviv?
2 (M + m)

(c)

(d)




16. A planet moves around the sun in an 21. At two different places, the angles of dip are

elliptical orbit with the sun at one of its foci.
The physical quantity associated with the
motion of the planet that remains constant
with time is

(a) velocity

(c) linear momentum

(b) centripetal force
(d) angular momentum

17. A particle of mass M and charge g is
released from rest in a region of uniform
electric field magnitude E. After a time ¢, the
distance travelled by the charge is S and the
kinetic energy attained by the particle is T.
Then, the ratio T/S
(a) remains constant with timet
(b) varies linearly with the mass M of the particle
(c) is independent of the chargeg
(d) is independent of the magnitude of the electric

field E

18. The specific heat C of a solid at low
temperature shows temperature dependence
according to the relation C = DT? where D is
a constant and T is the temperature is
kelvin. A piece of this solid of mass m kg is
taken and its temperature is raised from
20 K to 30 K. The amount of heat required in
the process in energy units is
(a) 5x10*Dm (b) (33/4)x10"Dm
{c) (65/4)x10"Dm {d) (5/4)x10*Dm

19. The least distance of vision of a long sighted
person is 60 cm. By using a spectacle lens,
this distance is reduced to 12 em. The power
of the lens is
(a) + 50D

(¢) -(10/3) D

(b) + (20/3) D
(d) +2.0D

20. A particle of mass M and charge g, initially
at rest, is accelerated by a uniform electric
field E through a distance D and is then
allowed to approach a fixed static charge @ of
the same sign. The distance of the closest
approach of the charge g will then be

(a) 29 _ (b) —2
4w gD 4 g ED
qQ Q
(+ d
“21:50[12 HdnEOE

22.

23.

24,

respectively 30° and 45°. At these two places
the ratio of horizontal component of earth’s
magnetic field is

@3:42 (B)1:42

An equilateral triangle is made by uniform
wires AB, BC, CA. A current I enters at A
and leaves from the mid point of BC. If the
lengths of each side of the triangle is L, the
magnetic field B at the centroid O of the
triangle is

AV

/A

©1:2 [d)1:43

B C
@ (7) ©32{7)
(c) ::4;[2—;'] (d) zero
A particle is moving with a uniform speed v

in a circular path of radius r with the centre
at 0. When the particle moves from a point P
to @ on the circle such that ~ POQ =8, then
the magnitude of the change in velocity is

(a)2 v sin (20) (b) zero
(8 3]
2 - d)2 s|—
(c) v3|n[2] ()2 veo [2]
A capacitor of capacitance C; is charged to a

potential V; and is connected with another
capacitor of capacitance C as shown. After
closing the switch S, the common potential
across the two capacitors becomes V. The
capacitance C is given by

Tq
Vo==Co
(o =V)

D C
3; vV -%)

(a) G-V (b) z0" — "o/
VD vﬂ
) G Wv+ V) (@ Co Wvg -V)
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25.

26.

27.

28.

29.

As shown in figure below, a charge +2 C is
situated at the origin O and another charge
+5C is on the x-axis at the point A. The later
charge from the point A is then brought to a
point B on the y-axis. The work done is

(given ! =9 x 10° m/F)
41 g,
B(0,2)m
07200 ARom
(a) 45 = 10" J {b) 90 x 10% J
(c) zero (d) =45 x 10 J

An electric cell of emf E is connected across a
copper wire of diameter d and length [. The
drift velocity of electrons in the wire isv,,. If
the length of the wire is changed to 2!, the
new drift velocity of electrons in the copper
wire will be
(@) vy

(©) vy /2

(b) 2vy
(d) vy /4

A bar magnet has a magnetic moment of
200 Am®. The magnet is suspended in a
magnetic field of 0.30 NA~'m~'. The torque
required to rotate the magnet from its
equilibrium position through an angle of
30°, will be
(a) 30 N-m

(c) 60N-m

{b) 3043 N-m
{d) 604/3 N-m

An ideal mono-atomic gas of given mass is
heated at constant pressure. In this process,
the fraction of supplied heat energy used for
the increase of the internal energy of the gas is

(a) 3/8 (b) 3/5 (c) 3/4 (d) 2/5

The glass prisms F and FE, are to be
combined together to produce dispersion
without deviation. The angles of the prisms
B and E, are selected as 4° and 3°
respectively. If the refractive index of prism
B is 1.54, then that of B, will be

(@)148  (b)158  (c)162  (d)1.72

30.

31

32.

33.

Water is flowing in streamline motion
through a horizontal tube. The pressure at a
point in the tube is p where the velocity of
flow is v. At another point, where the
pressure is p/2 the velocity of flow is

[density of water = p]
(@ 2+ B (b) Jv? - L
P P

(©) Jv* + 22 (@ Jv2 -22
p P

. A wire of initial length L and raidus r is

stretched by a length [. Another wire of same
material but with initial length 2L and
radius 2r is stretched by a length 2/. The
ratio of stored elastic energy per unit volume
in the first and second wire is

@i:4 (B)1:2 (Q2:1 (d) 1:1

Two spheres of the same material, but of
radii B and 3R are allowed to fall vertically
downwards through a liquid of density p.
The ratio of their terminal velocities is
(a)1:3 b)1:6

(€)1:9 (d)y1:1

An alpha particle (*He) has a mass of
4.00300 amu. A proton has a mass of
1.00783 amu and a neutron has a mass of
1.00867 amu respectively. The binding
energy of alpha estimated from these data is
the closest to
(a) 27.9 MeV

(c) 35.0 MeV

(b) 22.3 MeV
(d) 20.4 MaV

. The equivalent resistance between the

points @ and b of the electrical network
shown in the figure is

(a) 61
(©2r
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35.

36.

37.

38.

39

40.

An object placed at a distance of 16 em from a
convex lens produces an image of
magnification m(m >1). If the object is
moved towards the lens by 8 cm, then again
an image of magnification m is obtained. The
numerical value of the focal length of the
lens is

(a) 12 cm {b) 14 cm

{c) 18 cm (d) 20 cm

A travelling acoustic wave frequency 500 Hz
is moving along the positive x-direction with
a velocity of 300 ms™. The phase difference
between two points x; and x, is 60°. Then
the minimum separation between the two
points is
a1 mm (b) 1 em

(e)10em  (d) 10 mm

A shell of mass 5M, acted upon by no

external force and initially at rest, bursts

into three fragments of masses M, 2M and

2M respectively. The first two fragments

move in opposite directions with velocities of

magnitudes 2v and v respectively. The third

fragment will

(a) move with a velocity v in a direction perpendicular
to the other two

(b) move with a velocity 2v in the direction of velocity of
the first fragment

(c) be at rest

(d) move with velocity v in the direction of velocity of
the second fragment

A particle moves along x-axis and its
displacement at any time is given by
x(t) = 2¢* - 3+ + 4¢in S units. The velocity of
the particle when its acceleration is zero, is

(a)25ms™" (b)3.5ms™" (c) 454 ms~(d) B.5 ms™

The fundamental frequency of a closed pipe
is equal to the frequency of the second
harmonic of an open pipe. The ratio of their
lengths is
@1:2  (b)1:4

©1:8  (d)1:16

An alternating current in a cireuit is given
by I =20sin(100m ¢+ 0057 A. The r.m.s.
value and the frequency of current
respectively are

(a) 10 A and 100 Hz

(b) 10 A and 50 Hz
(c) 1042 A and 50 Hz

(d) 10v2 A and 100 Hz

41.

42

45.

Four identical plates each of area a are
separated by a distance d. The connection is
shown below. what is the capacitance
between P and 7

P— —a
(a) 2ae, /d (b) agy /(2 )
(c) ae, /d (d) dae, /d

A particle is acted upon by a constant
power. Then, which of the following
physical quantity remains constant ?

(a) Speed

(b) Rate of change of acceleration

(c) Kinetic energy

(d) Rate of change of kinetic energy

. In an n-p -n transistor

(a) the emitter has higher degree of doping
compared to that of the collector

(b) the collector has higher degree of doping
compared to that of the emitter

(c) both the emitter and collector have same degree
of doping

(d) the base region is most heavily doped

. The vectors aregivenbyf&:i+23 +2kand

B=3i+ 6j+ 2k. Another vector C has the

same magnitude as B but has the same
direction as A. Then which of the following
vectors represents C?

(a)%[hzhzt?}
O =2]+2k

U h - -
c)—(i -2 2k
(c) 8 (i i+ 2k
{d}?{i +2]42K
A car moving at a velocity of 17 ms™
towards an approaching bus that blows a
horn at a frequency of 640 Hz on a straight
track. The frequency of this horn appears to
be 680 Hz to the car driver. If the velocity of
sound in air is 340 ms™’, then the velocity of
the approaching bus is

{a)2ms™’ (b) 4 ms™’
{c)8ms™! (d) 10 ms™
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wrong answer will lead to deduction of 2/3 mark.]

46. 50.

47.

48.

49.
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Category Il
Directions (Q. Nos. 46 to 55) [Carry two marks each, for which only one option is correct. Any

A small mass m, attached to one end of a
spring with a negligible mass and an
unstretched length L, executes virtual
oscillation with angular frequency w,. When
the mass is rotated with an angular speed ©
by holding the other end of the spring at a
fixed point, the mass moves uniformly in a
circular path in a horizontal plane. Then the
increase in length of the spring during the
rotation is

w’L mga‘_

(a) (b) 2ot
mo w? o’ - o
2
© 2L (d) 2ok
o @
A sphere of radius R has a volume density of

charge p = kr, where r is the distance from
the centre of the sphere and k is constant.
The magnitude of the electric field which
exists at the surface of the sphere is given by
(g, = permittivity of free space)

4
@AmKRY KR (4mKR KR
dgg de, £y dgg
A body is projected from the ground with a

velocity v = (3 i + 10 j) ms™". The maximum
height attained and the range of the body
respectively are (given g = 10ms~?)

(@) 5mand 6 m (B) 3 mand 10m
[)6mand5m (d)3mand 5m

A cell of emf E is connected to a resistance R,
for time ¢ and the amount of heat generated
in it is H. If the resistance R, is replaced by
another resistance K, and is connected to
the cell at the same time ¢, the amount of
heat generated in R, is 4H. Then internal
resistance of the cell is

@ 2Pt Ra b]mz,j_ -JR

2 :?RE -E:FHI

F"I F"1

51.

52.

53.

A magnetic field B=2¢t+4#* (where, =
time) is applied perpendicular to the plane
of a circular wire of radius r and resistance
R. If all the units are in SI the electric charge
that flows through the circular wire during
t=0stot=2sis

2
(a) 5’;’2 (b) 2‘”;*
© 32w @ 43;::2

Two simple harmonic motions are given by
x; = a sin ot + a cos of and

. a
Xy = asin wt + —=cos wi

V3

The ratio of the amplitudes of first and
second motion and the phase difference
between them are respectively

(a) J7 and L 3

{b} — and —_
(€) — and

1@ d}(and—

A cylindrical block floats vertically in a liquid
of density p, kept in a container such that the
fraction of volume of the cylinder inside the
liquid is x;. Then some amount of another
immiscible liquid of density p, (py <p;) is
added to the liquid in the container so that
the cylinder now floats just fully immersed in
the liquids with x, fraction of volume of the
cylinder inside the liquid of density p,. The
ratio p; / p, will be

E

1= x, 1-x

(b) B
S B

(@) =2 -

X+ X X

(a) (c)

X+ X

A particle of mass M and charge q is at rest
at the mid point between two other fixed
similar charges each of magnitude @ placed
a distance 2d apart. The system is collinear
as shown in the figure. The particle is now
displaced by a small amount x(x<<d)
along the joining the two charges and is left




to itself. It will now oscillate about the mean constant and e be the charge of an electron,

position with a time period (g, = permittivity then the frequency of light in the second
of free space) case 18
d d (a}v1—%{1-’2+k-1} (b)v1+v%{v2+ﬁ.q)
P
—_————————————
Q q Q © vy =20 - %) @ v + 20 - W)

3M 2M 3
(@)2 .Jﬂ (b)2 1’ﬁ 55. 3 moles of mono-atomic gas(y = 5/ 3) is mixed
with 1 mole of a diatomie gas (y =7/ 3). The

Qg Qg
()2 ’M d)2 m*Meg value of y for the mixture will be
Qg \' Qqa* 9

(@ T

54. The stopping potential for photoelectrons 11
from a metal surface is V; when (b) =
monochromatic light of frequency nv is 12
incident on it. The stopping potential (CJ?
becomes V, when monochromatic light of 15
another frequency is incident on the dJ?

same metal surface. If A be the Planck’s

Category Il

Directions (Q. Nos. 56 to 60) [Carry two marks each, for which only one or more than one option
may be correct. Marking of correct option will lead to a maximum mark of two on pro data basis.
There will be no negative marking for these questions. However, any marking of wrong option
will lead to award of zero mark against the respective question — irrespective of the number of
correct options marked.]

56. An electron of charge ¢ and mass m is
moving in a circular of radius r with a
uniform angular speed . Then which of the
following statements are correct?
(a) The equivalent current flowing in the circular path
is proportional to r?
(b) The magnetic moment due to circular current loop
is independent of m F

. . m
(c) The magnetic moment due to circular current loop - o
equal to2e /m times the angular momentum of the (a) The tension in the string is F

glectron (B) The tension in the string is 3N
(d)The angular momentum of the particle is (c) Thq wolk_ done by the tension on the block is 20 J
proportional to the areal velocity of electron. during this 1s

(d) The work done against the force of gravity is 10 J
57. A block of mass m (= 0.1 kg) is hanging over a
frictionless light fixed pulley by an
inextensible string of negligible mass. The
other end of the string is pulled by a constant : :
force F in the vertically downward direction. ch_arged partlcle may move in that space
The linear momentum of the block increases with a uniform velocity of magnitude v are
by 2 kgms™! in 1s after the block starts from (a) E=vB (B)E+0B=0
rest. Then, (given g = 10 ms™) ©)E=08+0 ([d)E+0EB=0

58. If E and B are the magnitudes of electric and
magnetic fields respectively in some region
of space, then the possibilities for which a
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59. A bar of length marrying a small mass m at
one of its ends rotates with a uniform
angular speed win a vertical plane about the
mid point of the bar. During the rotation, at
some instant of time when the bar is
horizontal, the mass is detached from the
bar but the bar continues to rotate with
some 0. The mass moves vertically up, comes
back and reaches the bar at the same point.
At that place, the acceleration due to gravity

is g.
(a) This possible if the quantity

w?l

2ng

(b) The total time of flight of the mass is proportional
to v’

is an integer

(c) The total distance travelled by the mass in air is
proportional to o?

(d) The total distance travelled by the mass in air and
its total time of flight are both independent on its
mass.

A biconvex lens of focal length f and radii of

curvature of both the surfaces R is made of a

material of refractive index n;. This lens is

placed in a liquid of refractive index n,. Now

this lens will behave like

(a)either as a convex or as a concave lens
depending solely on R

(b) a convex lens depending on ny and n,

(c) a concave lens depending on ny and 1,

(d) a convex lens of same focal length irrespective of
R, nyand n,

Chemistry
Category |

Directions (Q. Nos. 1 to 45) [Carry one mark each, for which only one option is correct. Any
wrong answer will lead to deduetion of 1/3 mark.]

1. At 25°C, the solubility product of salt of MX,
type is 3.2x 10™® in water. The solubility
(in mol/L) of MX, in water at the same
temperature will be
(a)1.2 x 107
by 2 x 107
fc) 3.2 x 107

(d)1.75 x 107"

2. The IUPAC name of the compound X is
0O CN
|

= C €
/N7 S=CHy
CHy CHy CHy

(0.4

(a) 4-cyano-4-methyl-2-oxopentane
(b) 2-cyano-2-methyl-4-oxopentane
(c) 2, 2-dimethyl-4-oxopentanenitrile
(d) 4-cyano-4-methyl-2-pentanone

3. In SOCl,, the C1—S—Cl and C1—S—0
bond angles are
(a) 130" and 115°
b) 106° and 96°

(
(c) 107° and 108°
(d) 96° and 106°

4.

7.

(+)-2-chloro-2-phenylethane in  toluene
racemises slowly in the presence of small
amount of SbCl,, due to the formation of

(a) carbanion
(c) free-radical

(b) carbene
(d) carbocation

Acid catalysed hydrolysis of ethyl acetate
follows a pseudo-first order kinetics with
respect to ester. If the reaction is carried out
with large excess of ester, the order with
respect to ester will be

(a)1.5 (b) 0
(c) 0.5 (c) 1
. The different colours of litmus in acidie,

neutral and basic solutions are, respectively.
(a) red, orange and blue

(b) blue, violet and red

(c) red, colourless and blue

(d) red, violet and blue

Baeyer's reagent is

(a) alkaline potassium permanganate
(b) acidified potassium permanganate
(c) neutral potassium permanganate
(d) alkaline potassium manganate
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8. The correct order of equivalent conductances 14. Chlorine gas reacts with red hot calcium

at infinite dilution in water at room oxide to give

temperature for H*, K*, CH,COO™ and HO™ {a) bleaching powder and dichlorine monoxide

ions is (b) bleaching powder and water

(@) HO™ >H" >K* > CH,C00" (c) calcium chloride and chlorine dioxide

(b)H* >HO™ > K* > CH,C00~ (d) calcium chloride and oxygen

(c)H* >K* >HO™ > CH,CO0" _ _

(d)H* = K* = CH,CO0™ > HO" 15. For a chemical reaction at 27°C, the

activation energy is 600 E. The ratio of the

9. Nitric acid can be obtained from ammonia rate constants at 327°C to that of at 27°C

via the formations of the intermediate will be

compounds (a) 2 (b) 40 (©)e (d) e?

(a) nitric oxide and nitrogen dioxide

{b) nitrogen and nitric oxide 16. 2-methylpropane on  monochlorination

(c) nitric oxide and dinitrogen pentoxide under photochemical condition give

(d) nitrogen and nitrous oxide (a) 2-chloro-2-methylpropane as major product

(B) (1 : 1) mixture of 1-chloro-2-methylpropane and
2-chloro-2-methylpropane

(c) 1-chloro-2-methylpropane as a major product

(d) (1 : 9) mixture of 1-chloro-2-methylpropane and

10. In the following species, the one which is
likely to be the intermediate during benzoin
condensation of benzaldehyde is

(a)Ph—C= 8 (b) Ph— g /DH 2-chloro-2-methylpropane
N vy
(c) Ph— C\\CN ilinl=" SBI;IP]E t:hat is12292ﬁ yr U;d, would h;::;
(a) B (B) W (c) 3 (d) T

11. In O, and H,0,, the 0—O bond lengths are

1.21 and 1.48 A respectively. In ozone, the 4g A van der Waals’ gas may behave ideally when

average O—O bond length is (2) 18 volume s very low

(@128A (b)118A (g)144A (d)152A (b) the temperature is very high
. . (c) the pressure is very low

12. The change of entropy (dS) is defined as (d) the temperature, pressure and volume all are very

(a)dS = % (b)dS = E;"i high

(c)ds = Ouey. (d)ds = dH - dG 19. The optically active molecule is

T T
COOMe COOMe

13. Correct pair of compounds which gives blue

colouration/precipitate and white precipitate, @ HO H o D OH

i i aanni ' i a
respectively, whl_an their Lassaigne's test is HO v b OH
separately done is

(a) NH,NH,, HCI and CICH,COOH COOMe COOMe
(b) NH,CSNH, and PhCH,CI

COOMe COOH
(c) NH,NH,, COOH and NH,CONH,
H Me H OH H OH
¢ d
N COOH © on'@ 4 -
Cl
(d) and COOH COOH
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20.

21.

22.

23.

24.

25.

In diborane, the number of electrons that
accounts for bonding in the bridges is

(a) six (b) two

(c) eight (d) four

The reaction of nitroprusside anion with

sulphide ion gives purple colouration due to

the formation of

(a) the tetranionic complex of iron (I} coordinating to
one NOS™ ion

(b) the dianoinic complex of iron (ll) coordinating to
ane NCS™ ion

(c) the trianoionic complex of iron (lll) coordinating to
one NOS™ ion

(d) the tetranionic complex of iron (lll) coordinating to
ane NCS~ ion

At 25°C, pH of a 107 M aqueous KOH
solution will be

(a) 6.0 (b) 7.02

(c) 8.02 (d) 9.02

An optically active compound having

molecular formula C,H,; on ozonolysis gives
acetone as one of the products. The structure
of the compound is

Nomo” . No—c” y
(a) -~ ~H (b) - ~ .~ CHz
HzC AUSH 3C ~USH
HgCs HsCa
HaCHHG _CH HeC  _CHyCHy
(c) L=C ~CHj (d) L= ~CHg
H e, " hC Py
HsC I

Mixing of two different ideal gases under
isothermal reversible condition will lead to
(a) increase of Gibbs free energy of the system

(b) no change of entropy of the system

(c) increase of entropy of the system

(d) increase of enthalpy of the system

The ground state electronic configuration of
CO molecule is

(a) 10°20° 1n* 30®

(b) 16°2a” 30 In?2n?

(c) 16°20°1n° 307 20>

(d) 16” 1n’20” 26"

26.

27.

28.

29,

30.

31.

32.

33.

10

When aniline is nitrated with nitrating
mixture in ice cold condition, the major
product obtained is
(@) p-nitroaniline
(¢) o-nitroaniline

(b) 2, 4-dinitroaniline
(d) rmrnitroaniline

The measured freezing point depression for
a 0.1 m aqueous CH,COOH solution is
0.19°C. The acid dissociation constant
K, at this concentration will be (Given, K
the molal cryoscopic constant =1.86
kg mol™)

{a) 4.76 x 1075 {b) 4 107%
(c) 8 x107° )2 =107
The ore chromite is

(a) FeCr,0, (b) CoCr,0,
(c) CrFe,0, (d) FeCr04
‘Sulphan’ is

(a) a mixture of SO, and H,50,

() 100% conc. H,50,

(c) a mixture of gypsum and conc. H,50,

(d) 100% oleum (a mixture of 100% S0, in 100%

H.S0,)
Pressure-volume (pV) work done by an

ideal gaseous system at constant volume is
(where E is internal energy of the system)

(@ -ap/p (D) zero (c)-Vap  (d)-AE
Amongst  [Ni(H,0)41%%, [Ni(PPhy),Cl, ],
[Ni(CO), ] and [Ni(CN,)]*~ the paramagnetic
species are

(a) [NIC1, =, [Ni{H,0)s F*, [Ni(PPh;),Cl, ]

(b) [NI(CO), . [Ni(PPhy),Cl, ). [NICI, >~

() INICN), F~, [Ni(H,0), **, [NiCI, P

(d) [NI(PPh,),Cl, ] [Ni(CO), ], [Ni(CN), >~

Ribose and be
differentiated by
(a) Fehling's reagent
(c) Barfoed's reagent

2-deoxyribose can
(b) Tollen’s reagent
(d) Osazone formation

Number of hydrogen ions present in
10 milionth part of 1.33 cm® of pure water
at 25°C is

(a) 6.023 million
(c) 8.01 million

(b) 60 million
(d) 80.23 million
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34. The correct order of acid strength of the
following substituted phenols in water at
28°C is
(a) p-nitrophenal < pflucrophenol < p-chlorophenal
(b) pchlorophenol < pfluorophenol < p-nitrophenal
(c) pfluorophenal < pchlorophenol < p-nitrophenal
(d) pflurophenal < p-nitrophenol < p-chlorophenol

35. For isothermal expansion of an ideal gas,
the correct combination of the
thermodynamic parameters will be
(@ AU=0Q=0W 2 0and AH =0
(b) AU #0,Q#0W =0and AH=0
AU =00=2z0W=0andAaH =0
(d)AU=00Q=0W=20andAH=0

36. Addition of excess potassium iodide solution
to a solution of mercuric chloride gives the
halide complex
(a) tetrahedral K,[Hal, ]

(b) tigonal K[Hgl, ]
(c) linear Hg,l,
(d) square planar K;[HgCl,l; ]

37. Amongst the following, the one which can
exist in free state as a stable compound is

(@aCHLO (b)CH0 (c)CH,0 (d)CyH,;0

38. A conductivity cell has been calibrated with
a0.01 M 1: 1 electrolyte solution (specific
conductance, £ =1.25 x 10 8 em™) in the
cell and the measured resistance was 800 Q
at 25°C. The cell constant will be
{a) 1.02 em™ {b) 0.102 cm ™!

{c) 1.00 cm™’ {d) 0.5¢cm™

39. The orange solid on heating gives a
colourless gas and a green solid which can be
reduced to metal by aluminium powder. The
orange and the green solids are, respectively
(a) NH,Cr,0; andCr,0,  (b) Na ,Cr,0; and Cr,0,
(©)K,Cr0,andCrO,  (d) (NH,),CrO, and CrO,

40. The best method for the preparation of
2, 2-dimethylbutane is via the reaction of
(a) Me,CBr and MeCH,Br in Na/ether
(b) (Me4C),CuLi and MeCH,Br
(¢) (MeCH, ),CuLi and Me ,CBr
(d) Me,CMgl and MeCH,l

41. The condition of spontaneity of a process is

(a) lowering of enthropy at constant temperature and
pressure

(b) lowering of Gibbs free energy of system at
constant temperature and pressure

(c) increase of entropy of system at constant
temperature and pressure

(d) increase of Gibbs free energy of the universe at
constant temperature and pressure

42. The increasing order of O—N—O bond
angle in the species NO,, NO,* and NO,~ is
(a)NO,* <NO, <NO,” (b)NO, <NOj; <NO}
(QNO} <NO; <NO,  (d)NO, < NO} <NO;

43. The correct structure of the dipeptide gly-ala is

CH; O H 0
| 7
{a) HpN—CH—C—NH—C—C
“oH
CH,SH 0

|
{b) NH;— CH—C—NH—CH,—C—OH

I
0

H 0
() H2N—C|}—C£NH_—CHl C—OH
Voo b

H O 0
(d) HoN— (_l.—{!—NH—CHJC—OH

H CH,SH

44. Equivalent conductivity at infinite dilution
for sodium-potassium oxalate
(COO™),Na*K*] will be [given molar
conductivities of oxalate, K* and Na* ions at

infinite  dilution are 148.2, 50.1,
73.5 S em® mol~! respectively]
{a)271.8Scm?eq”’ (b) 67.95 S em? eq”

(c) 543.6 S cm? eq™!

d) 135.95 cm? eq™’
( q

45. For BCl,, AICl,; and GaCl, the increasing
order of ionic character is
() BCl, <AICl; <GaCl; (b)GaCly < AICI; <BCl,
(c) BCl, <GaCl, <AICl, (d)AICl, <BCl, <GaCl,

11
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Category Il

Directions (Q. Nos. 46 to 55) [Carry two marks each, for which only one option is correct. Any
wrong answer will lead to deduction of 2/3 mark.]

46. In borax the number of B—0—B links and
B—OH bonds present are, respectively

(b) four and five
(d) five and five

(a) five and four
(c) three and four

47. Reaction of benzene with Me,CCOCI in the
presence of anhydrous AICl, gives

MezC
h CMeg
(a) @ {b)
-AICI
CM93 M93 /}O 3
(c) (d) @
e
MesC O

48. 1x10™® mole of HCI is added to a buffer
solution made up of 0.01 M acetic acid and
0.01 M sodium acetate. The final pH of the
buffer will be (given, pK, of acetic acid is
4.75 at 25°C)

(a) 460  (b)4.66

(c) 4.75 (d) 4.8

49. On heating, chloric acid decomposes to
() HCIO,, Cl,, 0, and H,0
(b) HCIO,, Cl,,, 0, and H,0
(€) HCIO, C1,0 and H,0,
(d) HCI, HCIO, C1,0, and H,O

50. The best method for preparation of Me,CCN is

(a) to react Me ,COH with HCN
(b) to react Me ,CBr with NaCN
(c) to react Me ;,CMgBr with CICN
(d) to react Me ,CLi with NH,CN

51. Bromination of PhCOMe in acetic medium
produces mainly

Me
xcfo

Br
(a) (b)

Me
‘-.C&*O

Br

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi —
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52. The standard Gibbs free energy change
(AG®) at 25°C for the dissociation of N,O,(g)
to NO,(g) is (given, equilibrium constant
=0.15, R =8.314 JK/mol)

(@ 1.1 KJ
(b) 4.7 KJ
(c) 8.1 KJ
(d) 38.2 KJ

53. Silicon oil is obtained from the hydrolysis
and polymerisation of
(a) trimetylchlorosilane and dimethyldichlorosilane
(b) trimethylchlorosilane and methyldichlorosilane
(c) methyltrichlorosilane and dimethyldichlorosilane
(d) triethylchlorosilane and dimethyldichlorosilane

F
54. Treatment of D\©/Dwith NaNH,/liq. NH,
gives
NH, NH,
H H D D
(a) (b)

F NH, H

H H D HD NH,

(c) (d) +

Identify the correct statement.

(a) Quantum numbers (n, [, m, s) are arbitrarily

(b) All the quantum numbers (n, /, m, s) for any pair of
electron in an atorn can be identical under special
circumstance

(c) All the quantum numbers (n, |, m, §) may not be
required to describe an electron of an atom
completely

(d) All the guantum numbers (n, [ m, s) are

required to describe an electron of an atom
completely

55
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Category Il

Directions [Q. Nos. 56 to 60] [Carry two marks each, for which only one or more than one
option may be correct. Marking of correct option will lead to a maximum mark of two on pro
data basis. There will be no negative marking for these questions. However any marking of
wrong option will lead to award of zero mark against the respective question — irrespective of

the number of correct options marked.]

56. In basic medium the amount of NiZ* in a
solution can be estimated with the
dimethylglyoxime reagent. The correct
statement(s) about the reaction and the
product is (are)

{a)in a ammoniacal solution Ni** salts give
cherry-red precipitate of nickel(ll)
dimethylglyoximate

(b) two dimethylglyoximate units are bound to one
NiZ*

(c) in the complex two dimethylglyoximate units are
hydrogen bonded to each other

a six

(d) each dimethylglyoximate unit forms

membered chelate ring with Ni**

57.

Correct statement(s) in cases of n-butanol
and ¢-butanol is (are)

(a) both are having equal solubility in water
(b)t-butanol is more soluble in water than n-butanol

(c) beiling point of t-butanal is lower than n-butanel

58. Tautomerism is exhibited by

59.

60.

©) Q:o

(a) (MesCCO);CH
o

©0=(_)=0 © %@

The important advantage(s) of Lintz and
Donawitz (L..D.) process for the manufacture
of steel is (are)

(a) the process is very quick

(b) operating costs are low

(c) better quality steel is obtained

(d) scrap iron can be used

Consider the following reaction for
2NO,(g) + Fy(g) —— 2NO,F(g). The
expression for the rate of reaction in terms of
the rate of change of partial pressure of
reactant and product is/are

(a) rate = -l[M] (b) rate = l[dP{NOzl]
2 2l ot

(d) bailing point of n-butanol is lower than t-butanol dt
(c) rate = _l[w] (d) rate = l[dP{NOQF}]
2 dt 2 dt
Mathematics
Category |

Directions (. Nos. 1 to 60) [Carry one mark each, for which only one option is correct. Any

wrong answer will lead to deduction of 1/3 mark.]

2.

1. Each of a and b can take values 1 or 2 with
equal probability. The probability that the
equation ax® + bx + 1=0 has real roots, is
equal to

(a) 1

1 1 1
b) = = d) —
3 ®) 2 ©3 @

Cards are drawn one-by-one without

replacement from a well shuffled pack of 52

cards. Then, the probability that a face card

(jack, queen or king) will appear for the first

time on the third turn is equal to
300 36 12

@ o7 85 85

c
2197

4
(c) B

13
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3. There are_two coins, one unbiased with

probaility 3 or getting heads and the other
one is biased with probability % of getting

heads. A coin is selected at random and
tossed. It shows heads up. Then, the
probability that the unbiased coin was
selected is

2 3
(a) ? (b) E
(c) > (d) 5

. Lines x+ y=1 and 3y = x + 3 intersect the
ellipse x* + 9y” =9 at the points P,Q and R.
The area of the APQR is

36 18
(a) QE (b) 1?
(c) 5 (d) 5

. For the variable , the locus of the point of
intersection of the lines 3tx — 2y + 6t =0 and
dx+2ty -6=0is

Lo
9

2
(a) the ellipse L2
4

s
- X
b) the ellipse — + — =1
(b) pee =+ 2
2
(c) the hyperbolax?—% =1
2
(d) the hyperbula%-% =1

. The locus of the mid-points of the chords of
an ellipse x* + 4y = 4 that are drawn from
the positive end of the minor axis, is

(a) a circle with centre [21()] and radius 1
(b) a parabola with focus [210] and directrix x = =1
{c) an ellipse with centre [:121] , major axis 1 and
minor axis il
2
(d) a hyperbola with centre [O%J , fransverse axis 1

and conjugate axis %

T.

10.

11.

12.

A point P lies on the circle * + y* =169. If
Q=(5, 12) and R =(-12, 5), then the ZQPR
is

(a) (Op ()

T T
£ ) P
6 4 3 {}2

. A point moves, so that the sum of squares of

its distance from the points (1, 2) and (-2, 1)
is always 6. Then, its locus is

(a) the straight line y— g =-3 [x + %]

) ) 13 . 1
b) a circle with centre | - —,= |and radius
(b) [ 3 2] 7

(c) a parabola with focus (1, 2) and directrix passing
through (-2, 1)
(d) an ellipse with foci (1, 2) and (-2, 1)

. A circle passing through (0, 0), (2, 6),

(6, 2) cut the x-axis at the point P = (0, 0).
Then, the lenght of OP, where O is the

origin, is
:a)S (b) % (©5 (@ 10

For the variable ¢, the locus of the points of
intersection of linesx — 2y = tandx + 2y = ;is

(a) the straight line x = y
(b) the circle with centre at the origin and radius 1
(c) the ellipse with centre at the origin and one focus

2
—. 0
(%)
(d) the hyperbola with centre at the origin and one
focus [% 0]

The number of onto functions from the set
1,2,...,11 } to the set {1, 2, ..., 10} is

(8)5x111  (b)10! Ec}% (d) 10 x 11!

Let p(x) be a quadratic polynomial with
constant term 1. Suppose p(x), when divided
by x-1 leaves remainder 2 and when
divided by x + 1 leaves remainder 4. Then,
the sum of the roots of p(x) =0is

1 1
(a) -1 (&)1 (€) 2 (d) 2

14
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13.

14.

15.

16.

17.

18.

L. 1 (2013)° 1
The limit of —_
[?' e -1 e -1

(b) approaches —e=
(d) does not exist

]asx—m

(a) approaches +ee
(c) is equal to log, (2013)

Eleven apples are distributed among a girl

and a boy, Then, which one of the following

statements is true ?

(a) atleast one of them will receive 7 apples

(b)the girl receives atleast 4 apples or the boy
receives atleast 9 apples

(c) the girl receives atleast 5 apples or the boy
receives atleast 8 apples

(dythe girl receives atleast 4 apples or the boy
receives atleast 8 apples

If zy =2+ 3iand 2, =3 + 4i be two points on
the complex plane. Then, the set of complex
number z satisfying |z -z 12 4]z- Z |2
=z -2z |represents
(a) a straight line

ic) acircle

(b) a paint
(d) a pair of straight line

Five numbers are in HP. The middle term is
1 and the ratio of the second and the fourth
termsis 2 : 1. Then, the sum of the first three
terms is

1

(a) Y

()2

(b)Y 5
14
qy 14
HS
n L
C08 — =81n —

If p=

1
n‘i and X = ?.T‘hen,

Cos —

P3X is equal to
1
@) o] 2
2
1
@(7) @| &
A

If o and P are roots of 22 = x + 1 =0, then the
value of ?"'? + 2019 45

(a) 2 (b) -2 (e) =1 (@1

19.

20.

21.

22.

23.

25.

The number of solutions of the equation
x+ y + z=10 where x, yand z are positive
integers

(a) 36 (b) 55
fcy 72 (d) 45
The value of the integral

1 x2018 1 )
'[‘1 L"‘f'[xz +cos x) * el_""} d is equal to
(a)0 (b)1-g
(c)2e™ d2(-e

For0< P,Q gg, ifsin P + cos @ = 2 then the

value of tan[ . Q] is equal to

1
1 b) —
@ ol 2
1 J3
— d) —
@2 (d) 5
If f(x) =2'"x + 1, g(x) =3'"x + 1, then the

set of real numbers x such that f{g(x)} = xis
(a) empty

(b) a singleton

(c) a finite set with more than one element

(d) infinite

The limitof‘{lqﬂl+x— )1+—1!-}as:r—>(}
X X
1

(a) does not exist (b) is egqual to =

(c) isequal to 0 (d) is equal to 1

. The value of LCUSZ 75° + cos® 45° + cos® 15°
—cos® 30P —cos? BOP is
(a) [1:' (b) 11
c) — ) =
(c) 5 (d) 3
The maximum and minimum values of
cos® 0 + sin® 0 are respectively
1
a)1and =
(a)1an 2
(b) 1and O
(c) 2 and 0
1
d) 1 and =
(d) 3
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26. If z = x + iy, where x and y are real numbers
and i = +/-=1, then the points (x, y) for which
~ s real, lie on

z=1i
(a) an ellipse (b) a circle
(c) a parabola (d) a straight line

27. If a, b and c are in AP, then the straight line
ax + 2by + ¢ =0 will always pass through a
fixed point whose coordinates are

(@ (1 -1 (b) (=1.1)

(e)(1.-2) (d)(-2,1)

28. The equation 2x* + 5xy — 12y* = 0 represents
a
(a) circle
(b) pair of non-perpendicular intersecting straight
lines
(c) pair of perpendicular straight lines
(d) hyperbola
29. If one end of a diameter of the circle

3x® +3y* —9x+ 6y +5=0 is (1,2), then the
other end is

(@21 (b) . 4)

The l'hne y==x intersects the hyperbola

?-;—5=1 at the points P and @. The

eccentricity of ellipse with_P@ as major axis
and minor axis of length — is

42
J5 5 5
N4 By = 2
3 ”4’5 EC}Q

©@2-49 @42

30.

(d)

242
@ 9

1

31. The limit of x sin[e;] asx —0

(a) is equal to O
(c) is equal m%

(b) is equal to 1
(d) does not exist

32. The value of
1000 1 + 1 + 1 +..4 1
1x2 2x3 3x4 999 x 1000

is

(a) 1000 (b) 999

1
c) 1001 d) —
(c) (d) 5

33.

35.

36.

37.

38.

39.

16

100 10 0
IfI={0 1 0|and P=|0 -1 O | Then,
001 0 0 -2
the matrix P* + 2P is equal to
(a) P (b)I-P
(c)2l+P (d)21-P
. The value of determinant
1+a” =& 2ab -2b
%ab 1-a° + b 2a is
2b -2a 1-a° - ¥
{a) 0 b) (1 + a% + b%)

{c) (1+ a® + b?p (d) (1+ a® + b%)®
If e, p are the roots of the quadratic equation
2 +ax+b=0, (b=0), then the qliadratic

equation whose roots are o - [—j-, p-—is
] o

(a)ax® +alb-Nx+{a-1"=0
(bybx® + alb-1)x+(b-1F=0
) x® + ax+ bv=0
(d)abx® + bx+a=0

If the distance between the foci of an ellipse
is equal to the length of the latusrectum,
then its eccentricity is

ra}%wﬁ- 1) (b) %w’a 1)

1 1
rc:Ew’E—h rduzw’h 1)

The equation of the circle passing through
the point (1, 1) and the points of intersection
ofx” +y' —6x-8=0andx’ +y*> -6=0is
@x+y +3x-5=0 (b)x"+ )" -d4x+2=0
(€ 4y’ + B6x-4=0 (d)x"+ )" -dy-2=0

The number of lines which pass through the
point(2, — 3) and are at a distance 8 from the
point (-1, 2) is

(a) infinite  (b) 4 (c) 2 (do
Six positive numbers are in GP, such that
their product is 1000. If the fourth termis 1,

then the last term is
(a) 1000 (b) 100 ) ——

i
©) 100 1000

100
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40. If « and f are the roots of the quadratic
equation ax’ +bx+c=0 and 3b2=16cm,
then
@o=4forf=4a
cla=3porf=3a

ba=-4porf=-4a
(dao=-3porfp=-3a

41. In the set of all 3 x 3 real matrices a relation
is defined as follows. A matrix A is related to
a matrix B, if and only if there is a
non-singular 3 x3 matrix P, such that
B = P'AP. This relation is

(a) reflexive, symmetric but not transitive

(b) reflexive, transitive but not symmetric

(c) symmetric, transitive but not reflexive

(d) an equivalence relation

42. For any two real numbers g and b, we define
a R b if and only if sin a + cos® b=1. The
relation R is

(a) reflexive but not symmetric

(b) symmetric but not transitive

(c) transitive but not reflexive

(d) an equivalence relation

43. For the curve x° +4xy+8y° =64 the
tangents are parallel to the x-axis only at the
points

(a) (0, 242)and (0 -242)

(b) (8, = 4)and (-8 4)

(c) (842, —=242) and (=842, 24/2)

(d) (9, O)and (-8, Q) 50.
3 _8x+2 x<2
44. If fx) = * e, »
f {xs—ﬁx‘]+9x+2, x22

then
(@) lim_f(x)does not exist
=2

(b) fis not continuous at x =2
(c) f is continuous but not differentiable at x =2
(d) fis continuous and differentiable at x =2

by
45. The wvalue of I-= _IE (tan™* ' x) dx

1 2 n+l| X .
+§E tan [E)dxls

(a) 1 (b)
n

2n-1
n 3n-2

(€

46.

47.

48.

49.

51.

17

1000

The limit sz (-1)"x" asx — o=
n=1

(a) does not exist

(b) exists and equals to 0

(c) exists and approaches to + e
(d) exists and approaches —ee

Let f(B)=(1+ sin®8) (2 - sin? 0). Then, for
all values of 6

(a) £(6) > % (b) () <2
11 g
(c) f(9}>? (d]2£!(a}gE

If f(x) = €* (x — 2, then

(a) fisincreasing in (= =, 0)and (2, =)and decreasing
in (0, 2).

(b) f is increasing in (- =, 0) and decreasing in (0, =<}

() f is increasing in (2, =) and decreasing in (- =, 0L

(d) f is increasing in (0, 2) and decreasing in (= e, 0)
and 2, e<).

Let n be a positive even integer. If the ratio
of the largest coefficient and the 2nd largest
coefficient in the expansion of (1+x)" is
11:10. Then, the number of terms in the
expansion of (1 + x)" is

(a) 20 (b) 21

c) 10 d) 11

Five numbers are in AP with common
difference # 0. If the 1st, 3rd and 4th terms
are in GP, then

(a) the 5th term is always 0.

(b) the 1st term is always 0.

(€) the middle term is always 0.

(d) the middle term is always -2.

Let exp (x) denote the exponential function
1

e If f(x]:exp[x?} x>0, then the

minimum value of f in the interval [2, 5]is

1 1
(a) exp [eﬂ'] (b) exp [25]

1 1
(c) exp [55} (d) exp [33]
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52.

53.

55.

61.

The minimum value of the function
flx)=2]x-1|+|x—-2]is

(a) 0 (b) 1 (c)2 @3

The sum of the series
1 EEC . 1

— Gy 250{.‘+1
1x2 2x3

1

27
au
26 = 27

1{2% 41
c) —
ol 26x27

.If P,@and R are angles of an isosceles

triangle and ~ P = %’ then the value of
3
[COBEE - isin g] +(cos@ +isin @)

(cos R —isin R) + (cos P-isin P)
(cos @ - isin @) cos R - isin R)is

(a) i (b) =i ()1 (d) -1

Let f : R — R be such that f is injective and
fxX)f(y)=flx+y) for all x,yeR, if
flx), fiy)and f(z)are in G P, then x, yand =
are in

(a) AP always

(b) GP always

(c) AP depending on the values of x, yand z

(d) GP depending on the values of x, yand z

18

56. The value of the integral

F I[ x+1
| € log, x +

X
{a)e?(1 + log, 2)
(c)e® (1+log.2)-e

]dxis

be? -e
2

(d)e” —e(1+log. 2)

57. The number of solutions of the equation
1 x+1 .
Elogﬁ[x n 5] +logg (x +5)% =1is
(@) 0 (b) 1 (c) 2 (d) infinite

58. IfP=1+— 4+ 4 .

2x2 3x2
and @= L + 1 + 1 + .., then
1x2 3x4 5x6
aP=0Q (b)2P=Q
(c) P=2Q (d) P =4Q
59. The area of the region bounded by the

parabola y =2 -

line y =x + 1is

4x+5 and the straight

1 9
ot b) 2 3 d) =
(a) 5 (b) (c) ( }2
60. If f(x) = sin x + 2cos” x, E =x= :{Tﬂ Then, f
attains its

(a) minimum at x = hl
4

(&) minimum x =§

Category Il
Directions [(Q. Nos. 61 to 75) Carry two marks each, for which only one option is correct. Any
wrong answer will lead to deduction of 2/3 mark.]

An objective type test paper has 5 questions.
Out of these 5 questions, 3 questions have
four options each (a, b, ¢, d) with one option
being the correct answer. The other
2 questions have two options each, namely
true and false. A candidate randomly ticks
the options. Then, the probability that
he/she will tick the correct option in atleast
four questions, is

b) —

5
a) —
(}32 128

62. The solution of

(b) maximum at x = g

(d) maximum at x = sin“(%]

() —

3
d) =
256 {}ﬁd

the differential equation

(»* +2:r]?=y satisfies x =1, y = 1. Then,
x

the solution is
(a) x = y? (1 + log, y)
() x=y* (1-log, y)

(b) y =% (1+ log, x)
(d) y = x*(1 - logg x)
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63. A family of curves is such that the length
intercepted on the y-axis between the origin
and the tangent at a point is three times the
ordinate of the point of contact. The family of
curves is

(@) xy =C, C is a constant
{b) xy* =C, C is a constant

(c) x®y = C.C is a constant
(d) »*y* = C, C is a constant

. The solution of the differential equation
_ysin[i]dx = {x sin[fj - y} dy satisfying
¥ y

n
—{=1is
y[4] '

(a}cosf ==log, y+ 4

y N
(b)sinX =log, y + —
y £
X 1
c)sin—=log, x- —
(© ;=08 X-
d)cosX = —log, x - —.
(d) " e N7
65. A line passing through the point of
intersection of x + y = 4 and x — y = 2makes
an angle tan'i[%] with the x-axis. It

intersects the parabola }’2 =4(x-3) at
points (x;, ;) and (xy, y,) respectively. Then,
| x; = 23 |is equal to

16 32
- b) 22
(a) 5 (b) 5
40 80
a dy 2V
(c) 5 (d) 5
66. If sin” 0 + 3 cos0 = 2, then cos’@ +sec’ is
equal out to
(@) 1 (b) 4 (c)9 (d) 18
67. If [a] denote the greatest integer which is

less than or equal to a. Then, the value of the
integral Fﬂ [sin x cos x]dx is
il

y

(a (b) n

(c) -m (d) -

I
2

68.

70.

71.

72.

73.

74.

19

1 1 1
+ + +
2x1! 4x2! 8x3!
£ 2t i
y=1l+—+—+—=
11 2! 3!
Then, the value oflog, yis
(b) e® (c)1

If x=1+

1
(ae -
e
2 -2 -4
IfP=|-1 3 4| then P isequalto
1 -2 -3

(a) P (b) 2P (c)-P (d) —2P

12 422
The value of the infinite series h

+2+32 2+22+3%+42
4! " 51

5e 1 se

28 1 @ 2E

) 5 (d) =

+...18

(a)e b) 5e (c

(sinx—xcosx) , .

The value of integral E dxis

&

x(x +sin x)

—

2(m+ 3) m+ 3
(@ log. {[2 T+ ﬁﬂ}} D)log, {2 2m+ ;"3}}
2n+ 343 2 (2n + 343)
Glog, {m} (dlog, {—3}

If f(x)=2*%, x20. Then, the area of the
region enclosed by the curve y = f(x) and the
three lines y=x,x=1and x =8 is

63 93 105 129
b) — —_— d) —
(a}? (b) = (c) Z (d) 0
lff(x)=x[ 1 +1+ 1 ].x:.-]_'l‘hen.
x-1 x x+1
(@) f(x) < 1 (b) 1< f(x)<2

[c)2<fix)=3 (d) flx)=3

If P be a point on the parabola y* = 4ax with
focus F. Let @ denote the foot of the

perpendicular from P onto the directrix.
tan £ PQF .

en, —— > _ig
" tan 2 PFQ

() 1 w% ©2 m%
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75. If F(x) = r cos ¢ dt, 0 < x < 2n. Then, (b) F is increasing in (0, m)and decreasing in (m, 2 x).
0 (1+£) (c) F is increasing (m, 2m) and decreasing in (0, m).
. . . T 3n
(a) Fis increasing in[g, %J and decreasing in [D, g] (d)F s increasing in [0- 5] and (? 2“]
and [ﬂ 2 r:] and decreasing in [E, H}
2 2 2

Category lll

Directions (Q. Nos. 76 to 80) [Carry two marks each, for which one or more than one option is
correct. Marking of correct option will lead to a maximum mark of two on pro data basis. There
will be no negative marking for these questions. However any marking of wrong option will
lead to award of zero mark against the respective question — irrespective of the number of

correct options marked.]

76. The equations of the circles, which touch
both the axes and the line 4x + 3y =12 and
have centres in the first quadrant, are
@+ +x-y+1=0
)+ ¥ —2x-2y+1=0
(€) x4+ y2 —12x =12y + 36=0

(d)x® + y? —Bx=6By+36=0

77. The area of the region enclosed between
parabola y* = x and the line y = mx is B
Then, the value of m is

(a) -2 (b) -1 (c)1 @2

78. If sin, cos be the roots of the equation
x* = bx + ¢ = 0. Then, which of the following
statements is/are correct ?

(a)c 521 b)b <2 (c}c>21

db>2

79. Consider the system of equations
x+y+z=0 oax+fy+y2=0
a? :.c+[32y +123=(}
Then, the system of equations has
(a) a unigue solution for all values of o« f and y.
(b) infinite number of solutions, if any two of o, B, y are

equal.
(c) aunigue solution, if o, f and y are distinct.

(d) more than one, but finite number of solutions
depending on values of « p and y.

80. Which of the following real valued functions
is/are not even functions?

(@) f(x) = x* sinx

(b) flx) = xZcos x

(c) f(x) = *x sinx

(d) fix) = x = [x] where [x] denotes the greatest
integer less than or equal to x.
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Physics

1. (d) 2. (a) 3. (b)
1. (a) 12 (b) 13. (c)
21. (a) 22 (d) 23. (c)
M. (d) 32 (c) 33 (a)
M. (a) 42 (d) 43. (a)
51. (a) 52. (a) 53. (c)

Chemistry

1. (b) 2. (c) 3. (d)
11. (a) 12, (c) 13. (d)
21. (a) 22. (b) 23 (b)
31. (a) 32 (d) 33 (c)
41. (b) 42, (") 43 (c)
51. (d) 52. (b) 53. (a)

(*) No option is correct.

Mathematics
1. (b) 2. (c) 3. (d)
M. (d) 12 (d) 13 (a)
2. (d) 22 (b) 23 (b)
M. (@) 32 (b) 33 (g
4. (d) 42, (d) 43. (b)
51. (c) 52, (b)  53. (b)
61. (d) 62 (a) 63. (c)
1. (a) 72 (d) 73 (d)

RERRRZS

. (d)
. (d)
. ()

(c)
(d)
(d)

14.
24,
34,
44,
54.
64.
74,

(d)
(a)
(d)
(d)
(a)
(d)

(b)
(d)
(c)
(d)
(c)
(b)
*)
(a)

Answers

5. (d) 6. (b) 7. (d) B. (b)
15. (d) 16. (d) 17. (a) 18. (o)
25. (c) 26. (c) 27. (a) 28. (b)
35. (a) 36. (c) 37. (c) 38 (a)
45. (b) 46. (a) 47. (d) 48. (a)
558. (b) 56.(b,d) 57.(a, b, d) 58.(a, c, d)
(b) 6 (d) 7.(a) 8. (b)
. (c) 16. (g 17. (d) 18. (c)
. (@) 26. (a} 27. (b) 28. (a)
. (d) 36. (a} 37. (b) 38. (c)
. (c) 46. (a) 47. (b) 48. (b)
. (d) 56.(a,b,cd) 57. (b,c} 58.(a, b, d)
5. (a) 6. (c) 7. (b) 8. (b)
15. (¢) 16. (a) 17. (c) 18. (b)
25. (a) 26. (d) 27. (a) 28. (b)
35. (b) 36. (c) 37. (a) 3B8. (d)
45. (a) 46. (c) 47. (d) 48. (a)
55. (a) 56. (c) 87. (c) 58. (c)
65. (b) 66. (d) 67. (d) 68. (a)
75. (d)  76.(b,c) 77.(a,d) T8.(a,b)

9.
19.
29.
39.
49.

59.(a, c, d)

9.
19.
29,
39.
49.

59.(a, c, d)

9.
19.
29.
39.
49,
59.
69.
79.(b, c)

(c)
(b)
(d)
(b)
(b)

(a)
(c)
(d)
(b)
(a)

(c)
(a)
(c)
(c)
(b)
(d)
(a)

10.
20.
30.
40.
50.
60. (

10.
20.
30.
40.
50.

(b)
(b)
(a)
(c)
(b)
b, c)

()
(d)
(b)
(b)
(c)

60.(a, d)

10.
20.
30.
40.
50.
60.
70

(d)
(d)
(d)
(c)
(a)
(c)
(c)

II-I:I: (e, d)
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Hints & Solutions

Physics
1. v = 3AT 5. Pressure difference = 21
= Frms M r
; a7
Given, T=100°C = 373K For smaller soap, Puym = By = —
3R %373
V=, |—— . 4T
M For bigger soap, Oy = Pz = o
For J3v= SAT As the pressure inside smaller bubble is greater
than pressure inside bigger bubble, so air flows
J3v _ ABRT/M from smaller to bigger and thus radius of the
v J3Rx 373/ M smaller bubble will decrease and that of the
bigger bubble will increase.
T
= =37 (4-4)
2 f?
_ T 6. Wehave, 0=2an=-—-—2
= =— a
373 [2 —]
= T=1119K ’
vi =vf
or T=846°C = n=—t ~ %
4 s (2ar) (2n)
| @1 ~tr=27_
2 [P]_[v3]:[ML Tl LT 7. Given, E, = 13.6eV

s a=MLET2)
V1= [b%]=[L®]=b% = b =[L¥?)

3. Woretan prassuwe = P X AV
=400 % 10° x0.3x10x 1072
=400 %10 x 3
=12000 =12 kJ
4. In firstcase A=0,8=0
= Output of NOR gate, Y=A+ B=1

This output is the input for NAND gate, ie., Y =1
andC =0

In second case
~Qutput of NOR gate, Y=A+ B=0

This output is the input for NAND gateie.,Y=0
andC =1

D=Y-C=1

Energy of an electron in n™ state

-13.6 2%V
Ey=———
m
- Energy of an electron in n =2 state

_18-62°

ST = -34deV
2P

So, PE=2E,_,
=2 x (-3.4)
==6.8eV

8. The current through the various branches of the
circuit will be shown as

A AN B4 ¢
J_ a0 20
9V
angﬁ_m 4n§
Iy
20 20

22
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According to Kirchhoff's second law in closed
circuit BCDEB

2l + 4, + 21, -8(1=-1)=0

= 161, -81=0
al 1 :
h=—=l =—1 (]
- ETIRA 0
In closed circuit ABEFA

-9+ 3/+8(I-1)+2/=0

=  13/-8/,=9 :13!—8[%-‘):9

= I===1A L. (i
5 (i
So current through 4 £ resistor I, = 51 *1=0.5A

9. The force experienced by the wire placed in
magnetic field, F = Bil

- - L I
=@Ri+4)))1ix—
2 l}[ 2]
=TT+ axg(0x ) =2kN
Direction of this force can be find out by

Fleming's left hand rule which is along pasitive
2-axis.

10. The given situation can be show as
S
(0, 3R)
5k

S5y
(0,0)

(44, Q)

The intensity will be maximum at those given
points where the path difference between the
two interfering waves is an integral multiple of
wavelength j.e., Ax = nA

For the the given paints, the intensity will be
maximum for (44, 0)

11. The given situation can be shown as

mA a Dm
b
m c
B m

12

13.

23

Moment of inertia of the system about side of
length b say CD is

=M.l. of mass at Aabout CD + M.l. of mass at B
about CD + M.I. of mass at C about CD + M.1. of
mass ot D about CD

=miaf + m@@?® + m(0® + m(0p
=2ma®

The de-Broglie wavelength, A = ———

~2mk

h=66x10"*J-s
m=1x10"kg

K=200eV=200x16x10""J

Given,

Substituting all these values
6.6x 107

A=
J2 %1% 107 %200 x 1.6 x 107"
=0825x10""=825%x10""m

We have, %:e‘” or Nit)=Nye~™
o

.~ For the given condition,

N N, ;
L =-pNye M and L=Nye M2
2 10

s 1 e 1 gng L —g~#2
2 10

or e =2ande™z =10

Taking log on both sides,

Aty =log 2 =t, _log2
o rl=|{:rlg]2><'|'
log2
and At, =log10
log 10
r  —
= 2 }.,
or 32=M
log2
log10 log 10 =log 2
=1 =T — =1 =T _——
t2=t) |ilog2 ] [ log2
=T[Iog§]
log 2

= (t, -t,)=T log [25}
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14. The gravitation force between two masses,

F= Gmym,
r
here, m=m
and m, = (M =m)
Gm (M -m)
F=—7

r
. _— af
For maximum gravitational force, o =0

d -_—
prem [miM -—m)]=0

By solving, we getm = g

m__1
M=m) 1

15. Mass of bullet =m, =m
Initial speed of bullet =u, =v
Mass of block =m, = M

Initial speed of block =u,; =0
Let the common velocity of the bodies after
collision =V
According to conservation of linear momentum

mxv+Mx0=(m+ MV

my
B (m + M)

- Heat generated = loss in KE

=Initial KE = Final KE

=22 - Lim s myv?
2 2

2
mvz—l(m+M} mv
2

1
2 m+ M

1 2 1 mi?
2 2 (m+ M)

=—mve|1-
2 m+ M

1 _s[m+M-m
= =TIV ——
2 m+ M

1 mM V2
2 (m+ M)

24

16. A planet revolves around the sun, is an elliptical
orbit under the effect of gravitational pull on the

planet.
Planet

So,torque, C=rxF=r Fsin180°n=0
dL
AsC =F: solL =a constant
= Angular momentum is constant.
17. Given, mass of the particle = M,

Charge on the particle =g
Electric field = E
Initial velocity, v =0
. F gE
-~ Acceleration,a= —=—
M M
.. Distance travelled in electric field,
S =ut + ~af?
2

1 qrE] 2
S==—|t
E[M

2

(2]

Also, kinetic energy T =

P —
=

T M
SDI E_ _I[E}z
2\ M

M|

:qE

= Ratio of L remains constant with timet.

18. Amount of heat required, Q =_[d0

=" medr 0

T =20

Given, C=DT?
Q =j3°m DT* T =mD j“ﬁﬁ
20 20

- mD%[{SDF -Qof]:%xm* mD
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19. Here,v==60cm,u ==12 cm
.. By using the relation, 111
f u
We have,lzL_L
f -80 -12
1 1 100
= —=—Cmor——m
f 15 15
So, the power of lens, P = 11050 —+2—§D

20. At the distance of closest approach, the entire
KE of a particle is converted into electric

potential energy.
i.e. KE=PE

Here, KE of the particle = work done in moving
the particle in uniform electric field (£)through a

distance (D)
=gE xD
PE of the particle = potential x charge
__49
4me iy
gED = gR == -
4ner, dne ED

21. The horizontal component of earth's magnetic
field is given by, H = Rcos &

where, § is the angle of dip so H, = Rcos 30°
and H, =Rcos 45
H, _ Rcos 30° J3/2 3

Hy AR

Hz Rcos 45
22. The given situation can be shown as

J!

!

The magnetic field at centroid O = Magnetic field
due to left part + Magnetic field due to right part

B=B,+B,=0
{ direction of B due to both parts is different of Q)

23.

24,

25.

26.

27.

. Change in magnitude of velocity

| AV = Jvz +v? =2v¥cos 0
=2vsin 9
2
When the switch S is closed, the common
potential across the two capacitors becomes V,
so charge on isolated plates remains same.
e Cgvu ={CU +CN
= CV =C\y-CV
. o_Collo=V)
V
Work done =U, - U,
%2 K 5)([—]—1]:0
dmeq 2 2
The drift velocity is given as
i E
I"’d =—=
neA R xned
_ExA _E
pl xneA Ine
When length of wire changed to 2/, the new drift
velocity,
. E
px2 xne
Vg _E/p2ine _1
vy Elplhe 2
.V
= Vy =?“'
Given, M=200 A-m® B = 0.30 NA~'M™’
and 0=230°
We know that the Torque,
t=MxB
= |r|=MBsinB=EDD><U.3><E]

=100 x0.3=30N-m

25
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28. Fraction = AU _ Cy 34. The equivalent circuit for the given electrical
AQ G, network is
C s
For monoatomic gas —= =y = S r
Cy 3 r r
a— b
o, C 1.3 o
Cp ¥ 5 r
Sada
29, Given for prism P, A "
u=1.54 A=
— 2 —b
For prism P, @ r
w=?A=3 A "
For no deviation=58+ & =0 This is a balanced Wheatstone bridge, so the
= u=-NA=w =14 arm containing 2 r not in use. So, we have
=  (154-1)4=(u -13 I A
On solving we getp’ =172
a—| b
30. As the water is flowing through the horizontal
tube, so in the streamline flow of water, the sun of r -
static pressure and dynamic pressure is .
constanti.e., 2r
1 P o1 L b
P+—pv2=—+—pvi
2™ Tt .
= v, = E + 2 So, the equivalent resistance betweenaand bis
Vp 11 1, 2
—=—+t+—=r"==-=r
31. Elastic energy per unit volume of wire. ro2r 2r 2
1 , ) . I
n=zx Young's modulus x (Strain)* 35. Linear magnification, m = 70
Uy (Strain), 8 2 a2 As given that magnification is same for both
— - = —_— —— ]‘ . ] W n n "
U, |(Strain), Z a2 cases this is possible if the two different values of
, u are of opposite sign.
32. The terminal velocity, v = 2 p-0lg ie. =t
el f=16 -8
As, all other parameters are constant, therefore - 16—f=f-8
2
Vol — 2f =24
- vg _(RF _1 or f=12em
Var (3R 9 36. By using the relation, v = vi
33. The mass defect, Am =2(m,, + m,)=m ,, We have, P ﬁ _ g m
=2(1.00783 + 1.00867) - 4.00300 v o
= 0.0300 amu The phase difference, ¢ = — (Ax)
A
So, the binding energy, £ =Amc? 1 2nx5 1
-_— Ax Ax=—m=10cm
= 0.03 x 931MeV =27.9MeV = 37T W) = a=gg
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37. Letthe velocity of third fragment is v*. Then by the
conservation of linear momenturm

5(0)=M x2v=2M x v+ 2M x v’
= vi=0
i.e.,the third fragment will be at rest.
38. Given, x {f)=21* -3t% + 4t

So, velocity, v = Sr—k =(6t% -6t + 4)

and acceleration a = 2‘!_*.' =(12t - 6)

when acceleration is zero, i.e.,(12t =6)=0
6 1
S—=—
12 2
.~ Velocity of the particle at zero acceleration is

1 1
V= E-[—] -6 [—] 4=25m/s
2 2
Let the length of closed pipe is Ly and that of pipe
is L.

Fundamental frequency of closed pipe, v; = —

or

39

and frequency of second harmonic of open pipe,

\.12=2)(L
2L,
Given, W=V,
. v 2y L1
l.e., —_——— = —
4L, 20 L 4

=

Given, | =20sin (100mt + 0.05 )
The root rnean square value of alternating

current =1 = T T—1OJ_A

Also, w=100n
= 2nf =100 or f =50 Hz

41. Suppose the pair of plates is connected to
positive terminal of the battery and the pair of
plates Q is connected to the negative terminal of
the battery.

&+ + + + + 4

P—

++++-|-+++¢d

42

43.

45.

27

From figure, it is clear that we have two
capacitors C; and C,. Positive plates of C, are
connected to positive plate of C, and negative
plate to negative. Therefore C; and Cs are in
parallel.

2
So, C,=C/+GC, =2«::=Tﬂa

We have

Power = Rate of doing work =ﬂ

or, P =—=rate of change in KE
ie., P= ﬂ d(I{EJ = constant
dt dt

In an n-p-n or p-n-p transistor, the left hand side
thick layer of the ftransistor is heavily doped
known as emitter and right hand side thick layer
of the transistor is moderately doped known as
collector.

. (a) Given, A=l +2]+2|~Eand|3=3i+ 6i+2rc

i +2] 42K

1h]’m><q.f'32+é532'+22

RS

S0,

Given, velocity of sound, v = 340 m/s

Velocity of listner, v, =17 m/s
Velocity of source = vg
Frequency of horn emitted
v =640 Hz

+— Bus

ity

The apparent frequency

-=\,{”+VL)
V=V,
680 = gag | 249+ 17
340 — v

On solving we get ve = 4m/s
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46. The given situation can be shown as

Kx cos @
Lty
& Kx
(: Kxsing
mg
From figure, Kx sin = mw? (L + x)sin @
= Kx = ma® (L + x)
K
Also, — =
I~
= K =maj
Substituting the value in Eq. (i)
magx = ma?(L + x)
. x= WL
wf = o
47. Given,p=K.r
By Gauss's theorem
y X 4 dr
E (4nr?) = -I-Fi
Eg
_[Kr x anr? dr
_T
2
- g-K-
de,
Here r=R
2
So. E= KR
de,
48. (a) Given, v=(3i + m-ijrm’s
= v, =3andv, =10
2
. Maximum height attained, H = ;—"
g
- 10 x10 =5m
2x10
2
Hange:vl xT:Vx xi:M:Em

10

0

28

49. We have, H = I°R

According to given condition, R, = H

and I2R, =4H
2 2
(R +rf Ry + 1)
R, 4R

{Rz+f)2_{ﬁ1 +1f
= VR (R +1)=2,R (R, + 1)
-u"qﬂqz [ﬁ'zﬁl

On solving, r=

50. Given, B=2t + 4%
at f:[)B_Iz[}

and at t=2B,=2x2+ 42

= 4 + 16 = 20Wb/m?

Ad W2{52'51}

We have, AQ = — = ——2 1
e have, AQ B B

'’ [20=-0] _ 20m*

R R

51. The given situation can be shown as
a

/3
J2a and 2a[3
n/4 6
a a
Fon second SHM
Ratio of amplitude = A. E
a 2
and phase difference, = - Z = L
4 6 12

52. The given situation is shown as

As the Bouyant force in both the cases are same
Pixig =pPyXeg + pz(1=X2) g
B (-%)

On solving
P2 (X = x2)
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53. Restoring force on displacement of x

FzKLd:x)z _{d?qxf}

1 1
:K B
Qq_(d-x)z {d+x}2]
[ 4dx
—KOg| —29%
Qq-{dz_xz}zl

=KQg -%] @ >> x)

[ dx
Acceleration, a= F _ 4KQqgx
Md?
or WP = 4KE33Q
Md
2n Md®
T=—e—=2
LU} n ':u(OQ
_p [EMd ey
Qq
54. Here, h\-"l =g =eL¢; (l:l
and .I‘]'\-'2 = q’ﬂ + evz {")

From Eqgs. (i) and (ii), we have
hivy =vy)=el, = V)

e
= V2=FW2'VJ+V1

55. The number of degrees of freedom for the

mixture is
_ gy + nol,
i M+ Ny
_3x3+1x5_7
4 2
2
=1+=
=y
= —1+i—]—
r="7=37
56. Magnetic moment, m = [A
LAV il
2nr 2

Angular momentum = 2m %
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57. The free body diagram
F=-mg=2

mg

= F=2+mg=3N
_ unbalanced force _

also, a unbalanced force _ 2 __ 5 m/s?
mass 0.1

s=la?=lxo0x1=10m
2 2

Hence, work done by tension
=Fx10=3x10=30J

So, the work done against gravity
=mg xS =1x10=10J

58. The charged particle will move with uniform
velocity in that space if E =0and B 20, since a
moving charge in a magnetic field experience a
force. Also if E £ 0, B 20, the charged particle
will move with uniform velocity in that space.

If E = vB, then particle again moves with uniform
velocity.

59. We have,v = Elmf

2v ol
=== —=o0r
g g w g

(as completes n rotations with in T)

2n  wl
n—=

Jw®
n=—
2ng
2 2 2
Distance travelled = 2h = 2 = /@
2g Ag

60. The lens will behave like a convex lens or a
concave lens depending upon the value of n,
and n,.
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Chemistry

1. For MX; type salt,
Solubility product, K, = 4% 3.2 x107° = 45°

)
or s:%%:;z % 107 mol/L

2. 'cN
b,
-l ¢l
CHz CH, CH3
2, 2-dimethyl-4-cxopentanenitrile

3. In SOCI,, the CI—S—Cl and Cl—S—O bond
angles are respectively 96° and 106°.

o

A planar carbocation is generated when SbCl,

remove CI~ from the substrate. This carbocation
is subsequently attacked by CI” (nucleophile)
from both the sides (i.e. from top and bottom) to
produce a racemic mixture.

5. CH,COOCH; + H,0 == CH,COOH
+ C;H.O0H
If above reaction is carried out with large excess
of ester, the rate of reaction does not depend
upon cencentration of both the reactants. Due to
which, the reaction becomes of zero order.

6. Medium Colour of Litmus Paper
Acidic Red
Meutral Violet
Basic Blue

7. Baeyer's reagent is 1% cold diute alkaline
potassium permanganate. It is used to identify
unsaturation. All unsaturated compounds lose
its purple colour.

8. Equivalent conductance (A, ) is defined as the

conducting power of all the ions produced by
one gram equivalent of an electralyte in a given
solution.n case of weak electrolytes (as
CH;COO0H, NH,4OH, AgCl etc.), ionisation is very
small compared to strong electrolytes (as KCI,
NaOH eic.), hence of weak electrolyte
is low. Moreover, ionisaton of H* is
maximum among given ions. Thus, correct of
order of Ay is

H* = OH™ = K* = CH,CO0~

9. Ostwald process of for manufacture of nitric
acid,

Pt gauge
4NH; +50, ————— 4NO_ + 6H0
ammonia B00-900C  nitric oxide
AH =-21.5keal
2NO+0, =255 2NO,
nitrogen dioxide
4NOZ T EHEO + Oz e 4HN03
nitric: acid

10. When benzaldehyde is heated with aqueous ethanolic NaCN or KCN, it dimerises to form an a-hydroxy
ketone called benzoin, and this reaction is formed as benzoin condensation.

It involves self condensation of an arematic aldehyde in the presence of CN™ as catalyst.

R e

Praton
exchanqe

HO

.2 CN P

Intermediate

bt
ey o= @ e

benzoin

30
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11. Ozone shows following resonance structure
o 0
e . AT
—eg” e = 0" M0

o N

It contains bond angle 116.8° and O—0O bond
length 1.28 A,

12. The entropy is the measure of disorder or
randomness in a system. When a system
changes from one state to another, the change
of entropy, dS is given by

dS = ey
T
H‘“‘N _Me

13. @ + Na —2 5 sodium extract (NaCN)

FesSO
— " s Fe,[Fe(CN)
FeCly Prussion blue

COOH
Cl
+Na —2— sodium extract (NaCl)

AN%s , AgCld + NaNO;
White Precipetate
Hydrozine, NH,-MH, does not respond

Lassaigne's test because it does not contain
any carbon and hence, NaCN is not formed.
Compound, NH; — C —NH, contains both

I

s
N and S, hence, it will give red colour in
Lassaigne test.

Rad hot

14. 2Ca0 +Cl, =™, caCl, +0, T

15. From Arrhenius equation

nke _Ea|1_1
k1 _R T1 r?

Ko GUDH[ 1 1 ]
or n2es—— | ——-—

ki R \300 600
or |nﬁ=5m[ﬁ]

k, 600

k k
or In=£=10r -Z=g

k1 k1

17. n

18

19.

H Ci
| |
. CHE—IC—CHS — CHE—(IB—CHa
CHq CHs
{minor)

+ CH;—CH—CH,—Cl
I

CH,4

(majar)
There are nine primary hydrogens and one
tertiary hydrogen in 2-methyl propane. Tertiary
hydrogen atoms react with Cl about 5.5 times as
fast as primary. Even though the primary
hydrogens are less reactive, there are so many of
them that the primary product is the major
product.
_ lotal time () _ 22920 _,

~half-life ¢/2) 5730

Left amount, N = N, [21]

4
-t(3) =58

. Decayed fraction = N, - %

_16N; =Ny _ 15N,
16 16
. At very low pressure, compressibility factor, Z is
approximatedly one.
~.van der Waals' gas may behave ideally.

COOMe COOMe
HO—+—H D—+—OH
L (D) ===nnqmmmmnas
HO——H D—+—OH
COOMe COOMe
COOMe COOH
H——OH H——OH
(c) ====~1-=- )
H—+—OH H—+—0H
COOH COOH

Only molecule (c) is optically active. Other
moelcules are meso, due to presence of plane of
symmetry.

31
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H_ _H - H, H gy
20. )B/ \vi\, or O:B. :B:O
W2 N7 N T e
Structure of BaHg ¢ Boron glectron

o Hydrogen electron

In diborone, odd-electron bonds are found in the
bridges. From figure, it is clear that 4 electrons
are present for bonding in the bridges.

21. Na,S + Na, [Fe(CN);NO] —

sodiumnitropruside’
Na,,[Fe(CN); [NOS]

Na ,[Fe(CN);NOS]—= 4Na* PP colowr
tetra anionic complex of iron (I} co-ordinating
+ [Fe(CN);NOS]*-

to one NOS™ ions.

[OH ] =10"*M

[OH"]=10"M

22, NaOH == Na* + OH"~
H,O = H* + OH"~
2 [OH ) = (102 +107)M
=1077(1.1)
=1.1x107
pOH =log 1.1x 1077 = 6.98

pH=14-6.98
=7.02
23. H,C H
"Neke/ o
ATNE /G 20
HsC e,
HsCs H
opfically active
compound
HsC H
’ \C_O + D_C/
e N /CH;
HaC ®
acetone HSCE/ \H

24. On mixing of two different ideal gases under
isothermal reversible conditions, AS,;, is always
positive i.e., increasing.

Bopt + — W
(3s9)ss 4

() H H

(2s?)s2

4o

29%

st

O-atom

C-atomn

(19 s, 4
(8]
(Carbon Monaoxide)

26. Direct nitration of aniline with nitric acid gives a
complex mixture of mono, di- and tri-nitro
compounds and oxidation products. If —NH,
group is protected by acetylation and then
nitrated with nitrating mixture, p-isomer is the
main product.

NH, NHCOCH;

@ CH,COCI @

27. - ATy=ixK; xm

JAT 019 Lo

Kyxm 1.86x01

i=1_1.02-1

n=-1 2-=1
=0.02=20x10"

for CH,COOH = CH,COO~ + H*
Ka =Cuo*

=01x 2 x 107
=4x107

28. Ore chomite is FeCr,O,.

29, H,S0, saturated with SO is called oleun or
sulphan.

Hz50, + 503 —H:5:0;

NHCOCHg
MNaOH/A

NH,
HMNO,

NO, NO.

p-nitroanilineg

i

Again from, o=

32
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30. From first law of thermodynamics

AF =g+ W
where, work do net (W) = p AV
=pxV (-AV =0)
=0
31. Species having unpaired electrons are
paramagnetic

Ni2* = [Ar] 308

AN

(i) InNiCI, I~ and [Ni (H,0);F* ligands CI~ and
H,0 are weak ligands, therefore no pairing will be
possible. Thus, there are two unpained electrons.
(i) In [Ni(Phi)Cl;] although PPh; has
d-acceptance nature but presence of Cl, makes
electrons unpaired.

32. Ribose forms osazone with Ph—NH—NH,

whereas in deoxyribose, one — OH group is
missing, due to which, it cannot form osazone.

CHO CH=N—NH—Ph
H—(l)—OH c|:= N—NH—Ph
H—Cl)—OH Ph—NH—NH, H—c|:—0H
H—Cl)—OH H—C|3—OH

CH,OH CH,OH

ribose Osazone

33. 10 million =107"

~ 10 million® part of 1.33cm® =1.33x 10~ cm?

=1.33x107" mL
For pure water, H*1=10"" mol/L
= 1 L water contains [H* ] =10~ mol
10~

or 1 mL water contains [H* ]= ——=10""" mol
1000

or 10 million® part of 1-33cm?® water contains

H*] =1.33% 107 x107"° moal
=1.33x107"" mol

= Number of H* ions = 1.33 x 107" x N,
=1.33x 107" x 6.022 x 107
= 8.009 x 10° = 8.01million

33

34. The order of electron withdrawing tendency from
benzene ring i.e.,

—F<—Cle«—NO0,
.. Correct order of acidic strength of substituted
phenols will be

OH OH OH
F Ci NO,

35. For isothermal expansion of an ideal gas
AT =0
~From AU =nC, AT,
AU =0and, from

AH =nC,At=0
From first law of thermodynamics,
AU=Q+W
as AU=0=0=0
and W=0

.. Parameters are
AU=0,Q=+0; W=0
and AH=0
36. HgCl, + 4KI — K[Hg l,]+ 2KCl
Hg =[Xe] 4", 5d"%6s®
Hg?* =[Xe] 4, 5d'°, 6s®

5d Bs 6p

G ele] [ CT 1]

Holy= (4 (4 T4 T8 T4 ]
L

sp3-hybridisation tetrahedral

37. Molecules having whole number for degree of
unsaturation can exist in free state as stable
compounds.

Degree of unsaturation = I =2) +1

where, n = number of atoms of a particular type
v =valency of the atom.
(a) ForCH,O,

ou=l@=2)+ 9{12-2}+1(2-2)+1

=35
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(b) For CgHy 0,
U - 84-2)+ 9{12-2}+ 1e-2)

=3-0

(c) ForC.H, 0,
u-B6-2+110-2)+1@-2) . .

D 5
2
(d) For C,H, 0, ,
DU:10[4—2}+1?{21—2)+2(2—2)+1 —2.5
= CgHy O will exist in free state or a stable
compound.

38. Given, k =1.25x107*S cm™!

1 1
. T— Y
P 1.25%107°
/
From R=p—
PA
1 I
B00=— _x—
1.25x107° A

(where, % = cell constant)

%:8{]{) x1.25% 1073

=1cm™

39. Orange solid is ammonium dichromate.
(NH4 )00, —2 5 N, T + Cr0s + 4H.0

orange solid colourless  green solid
gas

Crj04 + 28l —— 2Cr + ALO,

40. 2,2 - dimethyl butane is prepared from Corey -
House alkane synthesis.

2
{Me,C),CuLi + MeCH_Br il

Br .
Me,C—CH,CH, + Me,C CuLi

41. From Gibbs Helmholtz equation,

AG = AH = TAS
A process will be spontaneous, if
AG =-ve

42. No option is correct.

As the number of lone pair of electrons
increases, bond angle decreases.

43.

45.

46.

47.

34

NO3 ion is isoelectronic with CO; molecule. It is
a linear ion and its central atom (N* ) undergoes
sp-hybridisation. Hence, its bond angle is 180°.
InNO3 ion, N-atom undergoes sp? hybridisation.
The angle between hybrid orbital should be 120°
but one lone pair of electrons is lying on N-atom,
hence bond angle decreases to 115°.

In NO, molecule, N-atom has one unpaired
electron in sp®-hybrid orbital. The bond angle

should be 120° but actually, it is 132°. It may be
due to one unpaired electron in sp®-hybrid orbital.

Therefore, the increasing order of bond angle is
NOz < NO, = NO3
115° 132° 180°

The structure of dipeptide gly-ala is

i
i H

HyN—CHz—C i—N—CH—C—OH

Gy ! |

: CHj

(aa)

. AT, =07 (oxalate) + AT, (Na*)+ a7, (K*)

m
=(148.2 + 73-5+ 50-1)
=271.85cm? mol™’

. X 218
hea = n-factor 2
= 135.9 Scm®eq”

Since, ionic character is inversely proportional to
polarising power of cation therefore correct order is

AICI, > GaCl, >BCl,

(|JH
SO—BTO
HO—B 0O 'B—OH
S e
O—I|3—O
OH
5B —0 —Bbonds
4B — OH bonds
H COCM83 CM83

@ + cmocnaef"WH-c‘l“C'm =
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50.

51.

52.

53.

55.

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi —

CH,CO00~ + H* ——> CH,COOH
Initially 0.0 0- 001 0-01
at equi.  0- 01=-0- 001 0-01+ 0-001
=0- 009 =0.011
(salt) 0.009
H=pK, +log ——= +log ——
PR =P, +10g (acid) %9 0011
= 4.66
. 3HCIO; —2 5 HCIO, + Cly + 205 + H,0
MesC
Mg +Cl—CN —>
Br C
MesC—CN + Mg
~B
r
O%c _CHga O“C _CHoBr
@ Bromination @
CHyCOOH
AG® ==-2.303RTlog K

==2303x8.314 x 298 xlog 0.15
=-2303x8.314x 298 x (- 0.82)
=4678.7 J=4.6Tk
Silicon il in a polymer of trimethylchloro
silane and dimethyldichloro silane. These

are useful as broad spectrum antifoaming
agents.

Si (Mel;)Cl + Si (Me)Cly + HO[J
Me Me Me Me

| | | |
—|Si—0—Si—D—|Si—O—S|i—

|
Me Me Me Me

Polymerisation
—_—

. F
D D
+ NaNH, —JN-NHs,

NH, H
D HD NH;
+

This reaction proceeds via benzyne mechanism
D«

with intermediate as @

All the guantum numbers (n,/, m, s) are required to

describe an electron of an atom completely.

e.g., n describes the position and energy of the
electron in an orbit or shell. | is used to describe

56.

57.

58.

subshell and the shape of the orbital occupied
by the electron.

m describes the preferred orientation of orbitals
in space.
sdescribes the spining of an electron on its axis.

Estimation of Ni%* is carried out as.

Filtrate of group Il + NH,OH + NH,Cl —2
passing H,5 gas — black ppt of NiS.

This black ppt of NiS is soluble in conc. HCI in
presence of oxidising agent like KCIO 5

NiS + 2HCl + O —— NiCl, + H,.0+5
Conc

MNow this NiCls, in basic medium, treated
with dimethyl glyoxime, cherry red ppt of nickel (I1)
dimethyl glyoximate is obtained, in which two
dimethyl glyoximate units are hydrogen bonded

to each other and each unit forms a
six-membered chelate ring with Ni%*
NiClo H3;C—C=NOH
in +2 | .
NH,OH H;C—C=NCH
dimethyl glyoxime
0. -H=0D
t
Hac—clf::N ~. _~N=C—CHj
_Mi
ch—C:frI g ““riJ:c—CHa
O—H:----0
nickel (I} dimethyl glyoximate
cherry red ppt
CH,
|
CH,CH.,CH,CH,OH CH;—C—CH,
n<outanol I
OH
t=butanal

Maore branching results high solubility and low
bailing point.

Awailability of acidic o = H- atoms at (*) marked
positions, enable the compounds to show keto-

enol tautomerism.
(b)

MeCCD
MaCCO— CcH®
MGCCO

Call 962127069
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59. Lintz and Donawitz (LD) process is an
impaortant process for manufacturing of steel. In

iron quickly remaining pure iron is mixed with
spiegeleisen (alloy Fe, Mn, C) to produce better

India, Rourkela steel plant is based upon this quality steel.

process. 60. 2NO, (g) + F,(g) — 2 NOF(g)

This process is carried out in a converter similar

to bessemer converter having lining (usually Rate of reaction = — l[M]

refractory made of MgQO and (CaO). dt

In this method scrap iron can be used along with - do(F)

flux in converter : On passing oxygen gas at it

4 -12 atm pressure into converter, temperature

of 2000-2500°C range produced which =+ l[w]

separates C, Si, Mn etc., impurities as slag from 2 dt
Mathematics

1. The given equation
ax? +bx+1=0 )}
has real roots.
~. Discriminant (0) = 0
= b? -4a=0 i)
From Eq. (ii), we observe that
a has tobe 1 and b has to be 2.

1T 1 1

So, the required probability = = x — =—
Q P y 2 2 4

2. Ist turn Total number of face card =12

Total number of elements in sample space,
n(s)= 52

=B, (no tace card in first turn) = iam K
52 52

lind turn P, (no face card in second turn)

_(52-13) _39
(52-1) 51
llird turn £, (face card in third turn)
_(52-40) 12
~ (51-1) 50
~.Required P (face card on third turn)
=F xP, xF,
40 39 12 12
S = K= —
52 51 50 85

3. Let £ — Event of head showing up
E, — Event of biased coin chosen
E, — Event of unbiased coin chosen

1 1

Now, P(E;)= ? and P(E,)= 3
E 1 E} 3
Also, Pl — |=—and P| — |==
= Ag)-zA )5
(by conditional probability)

E
o)

E -
) @ et ®
P{E2J-PE +P{E1)-PE—

2 1

By Baye's theorem

1.1
_)(_
-2 2 _
1.1 1 3
— X = = X—=
2 2 2 4
4. Given equation of ellipse

¥ +9y% =9

-2
5

2 2
X<y .
== —+—:1 ||
5t U]
and equation of lines
x+y=1land 3y =x + 3

or XYy

=3 1

36
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¥

{0, 1)F //3}'=X+3
TN
. Q N .

—3

%

g -4 =]
¥ 5 5
1 0 1 1
~Areaol APQR=—|-3 0 1
2la/5 -4/5 1
1] 24 12]
== —+ —
2L 5 5
1 36 18
=N ===
2 5 5
5. Given equation of lines are
Btx-2y+6t=0 )
and 3x+2fy-6=0 ..{ii)

On multiplying Eq. (i) by t and then adding in
Eq. (i), we get

(3t2 + Jx + 612 =6=0
_2(1-t%)

== =
(147

= X+ xtZ2=2-22

= x+2)t2 =@ =x)

= (2 227X ... (i)
2+ x

On multiplying Eq. (i) by t and then subtract
from Eq. (i), we get
(=2=2t%)y + 6t + 6 =0
12t =21+ t?)y
On squaring both sides, we get
1442 = ay?(1 4 t2F

2
- 144[2 - "J - 4y2[1+§;ﬂ (form Eq. (ii)]

2+ X +
2
- o) ()
24 X 2+ X
- 2
o apl=x_ 16y
@+x) @+ xf
= 36 (4 - x%) = 16y?

= 9(4-x%)=ay*
= 36 - 9x” = ay®
= 9x? + 4y* = 36

12 )"2
= Y + = 1which represents an ellipse.

. h, k)/]

o ke
P x v

¥
Given equation of an ellipse is
x>+ 4y° =4
2 2
= LI i)

4 1

.. Coordinate of positive end of minor axis is
B(0, 1). Let mid-paint of the chord BP is M(h, k)

Then, {h.kJ:[“”.'—ﬂ]
2 2
= h=i =x=2h
2
and kzl;yz:-y=2k-1

. Plx, y)={2h, 2k = 1)}
Since, the point ‘P’ lies cllipes so form Eq. (i), we
get

@h)y + 42k -1’ =4
= ah® + 42k =1F =4
= hP+dk+1=ak=1
= h? + 4k =4k =0

Thus, required locus is an ellipse whose
equation is

X 4 dy® =y =0

2
{x—10)2 . ("'1%] _,
(3

1 ) . 1
whose centra[ﬂ. E] and major and minor a:usa

37

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




7. Given equation of circle is

2+ y? =169
Its centre = (0, 0)and radius =13

¥

8| (0, 13)

RL12, 5}/< >\o(5, 12)

X, = / A X
N7Z&

P
¥

-5 Ya =¥
Now, sl fOR=—= g =22 7
ow, slope o 2 m,[ slope xz-x]

and slope of OQ =% =M.

m-my=-1= ZROQ =12
2

We know that, angle made by the chord of circle
at circumference is equal to the half of the angle
made by the same chord at the centre of circle.

ZQPR=1. sROQ=1xTE -2
2 2 2 a

. Let P be any point, whose coordinate is (h, k).
Given,

P moves, so that the sum of squares of its
distances from the points A{1, 2)and B(-2, 1) is 6.

ie., (PA? +(PBF =6
= (h=-1V+k-2F+h+2f+k-17=6
= h2+1-2h+k?>+4-dk+h°+ 44+ 4h

+k2+1-2k=86
= 2h°+2k*+2h-Bk+4=0
= h+k®+h-3k+2=0
~.Required locus is

eyl e x=3y+2=0

Which represent a circle.

Whose centre is (-—1 E]
2 2

+E_2: é—.z:l
4 2

V2

and radius =

&=

10.

Let the equation of circle is

ryP +2gc+ 2y +c =0 )
When, circle (i) passes through the arigin
Then, c=0 _.(iiy

When, circle (i) passes through the point 2, 6).
Then, 4+ 36+ 4g+12f + 0=0
= 4g +12f + 40 =0
= g+3f=-10 - (i)
When, circle (i) passes through the point (6, 2)
Then, 36+ 4+ 12g + 4f + 0=0 ([from Eq. (i)]

= 12g + 4f + 40 =0
= 3g+f+10=0 o (iv)
On solving Egs. (iii) and (iv), we get
=5 =5
g =?andf =?
-~ Equation of circle becomes
2y —Bx-By=0  ..[v)

Circle cut the x-axis.

So, put y =0in Eqg. (v), we get
x2=5x=0=x(x=5)=0

= X=5

Sao, the circle cut the x-axis at point P(5, 0}

~The lengthof OP =5

Given equation of lines are

X =2y =t i)

‘ (i)

and x+2y=r—

On multiplying Egs. (i) and (ii), we get
(x =2y)(x +2y) =t xrl

= x? = 4y® =1
(x-0F (y-0)F -1

1 (/4
which represent a hyperbola.

Here, &° = 1and b? :—l

1
2 2 1+ =
. Eccentricity {e):.l’a +2b = 4:@
a 1 2

38
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and focus
={tae,0}=[i1x£,0]=[t£,0]
2 2
and centre = (0, 0)
11. Let A={12 .., 11}
n(A)=11and B={12,...,10}
n(B)=10

.~ Hence number of onto function
="AC 5y X N(B)! x N(B)

="lc,, x101x 10
=(11x10)x10=111x10
12. Let pix)=ax® + bx + ¢ i)
Given, constant term '¢' =1
plx)=ax? + bx + 1 .. (i)
MNow, by given condition, p(1)=2  (rernainder)
= a+b+1=2
= a+b=1 ... (iii)
and p(=1)=4  (remainder)
= a=b+1=4
= a-b=3 . iv)

On adding Eqgs. (iii) and (iv), we get
2a=4=a=2formeys (iijb==1
On putting the values of a and bin Eq. (i), we get
plx)=2x2 - x+1=0
(Coefficient of x)  =(=1)

~Sum of the roots = — =
(Coefficient of x¥) 2

1
2

13. lim l2+—{2013] S
#=0 | x g"=-1 e*-1
. {1 {20133“-1}
= lim -+ —_—
x=0 | ¥ e’ -1
. 1 13)" =1 x
=I|m{—2+(20 ) - }
=0 x x e =1
X
= tim — + tim 8213 =1 iy X
x—=0 ¥ x—0 X =0g* =1

=+ os + log(2013)-1

=4 oo

39

14. When eleven apples are distributed among a girl
and a boy, then the girl receives atleast 14
apples or the boys receives atleast 8 apples.
(by hypothesis)

15. Given, z, =2+ 3iand z, =3+ 4
Now, we have
|z=zf +|z-2)* =|2, - 25)* (letz =x + i)
= |(x+iy)= @+ 3) [ +](x+iy)=(3+ 47)

=|@+3i)=(3+ 4i)°
= |(x=2)+ily =3)|° +|(x =3+ ily -4
=|-1-i?
S =27+ (y=3P + (x =3P +(y=-4F =1+1
= X b d=dx+ y? +9-6By
+x2+9-6x+y* +16=8y=2
= 2x% +2y* = 10x =14y + 36=0
= x?+y? —5x-Ty+18=0

which represent a circle with centre [E—? g] and

. 25 49 1
radius f[—+ —=-18=—
Va3 2

16. Leta-2d,a-d a a+d,a+ 2d arein AP,
1 1 1 1 1

]

then , = , are in HP.
a-2d a-d a a+d a+2d
Given, middle term =1
1
=h —=1=a=1
a
Second term 2
and _——
Fourthterm 1
= ><E:‘+-:n’=g
a-d 1
= a:So‘:;d:la (ra=1)
~Sum of first three terms
=—1+ ! +1=:Ei+—+1=u
2

cos & sin X L _
17. Given, P = 4 4= ::2- ?2-

sint cosX
4 4 W22

- r3()
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2 pp_ 11 =11 -1
Now, PZ=P P_2(1 1)[1 1]

_1[1-1-1-1

Tol1+1 =141

-5z 3)-(7 7)

a_ppz_ 1 (1 =1\ (0 <
Perrt=g(i )6 9)
_L(oq -1-0)
T J2\0+1 <1+ 0
_L(—‘I —1]
L -

Mo 1f-f 1
s0, given X = T

[Er—

1(-1 -1 1
SRR
1 G
1(-1=1) _1(-2)_(~
“2l1-1)721l0 ) Mo
18. Given equation is x> = x + 1=0

1+ fi-4a __X_biwllbz-dac
2 ’ 2a

1243 _1+id3 1-i3
2 2 2
_=1+i3 -1-i3
R

= 4+ x=w -0’

Since, (o, B) are the roots of given eguation.

Then, o = —w and p = —w®
o 2013 4 G013 - (P013 4 (2013
= _ 23 _ 1026
(U:F )L—}Tﬁ UJ }1342
“)571 {'l 1342 {_._ m3 = '|J
==1=1==2

19. Given equation, is x + y + z2=10

where, x, y and z are positive integers.
»Required number of solutions = "7,

:902:%:36

3-1)

20.

21.

22

40

" 1 xm'ﬂ 1 Gy
let f=[ 42 4+
L ell(x® +cosx) el

X013 11
= [I= alx
I—Ieia %% + cos x} j 161

2013

Here is an odd function

"el(x? + cos x)

1. .
and —IEI"S an even function.

0, f(x)is odd

| J-a f{x}mz‘zﬁﬂx}d}r: f(x)is even]

1
=0+ 2_[0e-*dx ==2 ) =-2e")
=2(1-e™)

Given,0=P,Q sg

and sinP +cosQ =2 ()
This equation hold only
when, p==
2
and Q=0

LHS =sinP + cosQ =sing+coso

=141=2=RHS
T
40
tan[P+O]=tan 2 =tanZ =1
2 2 4

Given, f(x)=2"". x + 1

and g(x)=3. x +1

Now, f{g(x)}==x

= flad x4+ 1)=x

= 21000 x4+ 1=x

= 6% x4+ 2" 4 1=x

= *(1=6"9) = (142"
14210

- T1-e®

Hence, fog(x) = x represent a singleton set.
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-+
x—0
| JTEx =1 E
= lim l l[—mrm]
x—=0 X
1 x
21+ x 1+ x°
= lim {Use L-Hospital rule)
x—0 1
1 o1
2,"1 +0 2

24. Given
cos? 75° + cos? 45° + cos? 15° — cos? 30°
—cos? 60°

(6755 (&) (& =)
{2 -6
=[3+1E-32J§]+21+[3+ 1;245]_3 1

1 V3,1, 1,48_3_1_

2 4 2 2 4 4 4
25, Letf(@)=sin0 + cos®0

@)= (sin®8)? + (cos® @)

2

=
=(sin @ + cos? @)
(sin* @ + cos* @ - sin” 6-cos®@)
[-a®+b*=(a+ b)(a® + b® - ab]]

(sin®® + cos® 8) - 3sin” B-cos® B}

1
1-(1-1- 4sin” 0-cos B)

1-Z(sin20)° (.- sin2A=2sin Acos A

Al

)

=1-=(1-cos 48)

W @

=‘|-—+§cosde
8 8

=5,3 -
!(G]—B+ a cos 4@ i)

=1=cos 40 <1
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26.

27

-3 3 3
—<—cosd40 ==
g8 8 8

=
o 235, 3c0sa<34 3
8 8 8 8 8 8
= %5;‘15&)51 [from Eq. (i)]

So, the maximum value is 1and minimum value is
1

4
Given, z=x+ iy
z=1_ (x+iy)-1
:_(X+ iy)—i
_ (x =1+ iy xJ-c-a"l:j-'-l}
x+ily=10 x—=ily-1
_X(x =0+ iy —i(x =)y =N+ yly -1
x4+ (y =17

Now,

Oy - x =) iy —xy + Y+ x=1)
(2 + 2+ T)

=[x2+y2-x-y]”[ X+ y—1 ] 0
X4y’ -2y +1 X+ y?-2y+1)
Given, z_-] is real.

So, its imaginary part should be zero.
x+y-1

ie., —_—
2+ =2y +1

=0

X+ y=1
(o xZ+y?=2y+120)
which represent a straight line.
Given that, a, band ¢ are in AP
2b=a+c
c=2b-a L)
and equation of straight line is

=

ax+2by+c=0
ax +2by + (2b-a)=0
alx-1+ b2y +2)=a-0+ b-0
On comparing, we get

X=1=0=x=1
2y+2=0

y==1

Hence, the required fixed point is (1, =1}

=

=

and
=

41




42

28. Given equation is For intersection point of both curve put y = x, we
2x% + 5y =12y2 =0  ...(0) get 2
- 2x% + 8xy -3y —12y% =0 9 %!
= 2x(x + 4y) = 3y(x + 4y)=0 . x2_9x25_[15]2
= (x+ dy)2x - 3y)=0 16 4
X+ dy=0and2x-3y=0

. / ) . y. = x:iEandyzw_LE

which represent a pair of straight lines. 4 4

i S 2 2 _
Compair Eq. (i with ax” + 2hxy + by” =0 ~Intersetion points P [? E]

wegeta=2andb=-12 4
a+bz0 and Q[ﬂﬂ)
So, lines are not perpendicular to each other. 4 4
Hence, it is a pair of non-perpendicular Since, PQ is major axis, then its Iength
intersecting straight lines. _oz.15_15
29. Given equaitson of circle is 4.2
3x? 4+ 3y* = 9x + 6y + 5=0 and length of minor axis is % (given)
= x2+y2-3x+2y+§=0 v _ . 15 15
3 i.e.,Major axis,2a=—==a=
. V2 242
Centre =[-. -1] _ . 5 5
2 and minor axis, 2b=—= b=—0—
V2 242

and radius = 1’% +1 -g .~ Eccentricity of an ellipse
2 2 2
B SEESED
12 2\3 “
We know that, centre of the circle is the mid-point - |- [1]2 L ng 242
of the diameter. 3 9 9

Lives one and of point of dianetev in (1, 2) Letthe 31. lim xsine!¥®

other end point of diameter is (h, k). x—0
Then. (E.—1}=[I+h.2+k} LHL:“O-O):HTG('ﬁJSi”e{_1'rnJ
2 2 2
. 1+h_3 ==0xsine™)==0xsin(0)=0
2 2 =0 x (a finite number between —1to +1)
= 1+h=23 =0 (v =1<sinx<1)
= h=2 -+ LHL =RHL
T i W x i
and 2+k =1 ..l@uxmn{e Jexist and equal to 0
: [ 1
= 2+k=-2 32. 100[)[ LIRS S !
_ 1x2 2x3 3x4 99‘9><1[DGJ
= k==4
So, the other end point is (2, - 4) —1000 {(1 _l] + [1_1] + [1 _l]
30. Given equation of hyperbola and line are 2 2 3 3 4
x2 Y I . +[ 1 1 ]]
— —=—=1and y = x respectively. “"1gag
9 o5 y pectively 999 1000/ |
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=1000(1-L]
1000
=1000 x 999
=099
1 00
33. Given,/=|0 1 0
00 1
1T 0 0
and P={0 -1 0
0 o0 -2
The characteristic equation of P is
|P-u=0
1—h 0 0
= 0 -1—4 0 |=0
0 0 =2=L
= (=) {1+ A2+ A)}=0
SN (1-A)@2+1r)=0
= 2-2%+h-A=0
= AB+2pF-n-2=0

We know that, Caylay Hamilton theorem states
that 'Every square matrix satisfy its characteristic

equation’.
PP 42P? P -2i=0
= PP+2P =P +2i
34. Let
1+ a® -b° 2ab -2b
A=| 2ab 1-a+ b? 2a
2b -2a 1-a% = b?

Apply C, — C, - bC, andC, — aC,; + C,

1+ a° - b? +2b° 2ab - 2ab -2b
A=| 2ab-2ab 1-a° + b + 24° 2a
bh-b+a’b+b® —2a+a-a —-ab® 1-a°-b°
(1+a® + b%) 0 —2b
= 0 (1+a° + b?) 2a
b(1+ a® + b%) -a(l+a® +b%) (1-a°-b?)
1 0 —2b
=(1+a +b%FPp 1 2a

b -a (1-a°-b%)

=(1+a° + b {(1-4a° = b* + 2a°) + 2b%)
=(1+a +b*fF (1+8° + b%)=(1+ a% + b?)p?

43

35. Given equationis, x% + ax + b=0, (b= 0)

its roots are o and B.

Then, sumof roots=o + f=-a )
Product of roots = -f=b (1))
Now,

Nafp-L)=@ep-[22B
(“ B]+[ﬁ u] @ P [ﬂﬁ]
——a- {%J [from Egs.{i) and (ii)]

a 4
=—E+E=E{1—b) - (iii)

[

[+

=o+—;-2 [from Eq. (ii] ()

1.5 1
=—(b?-2b+ N=—(b-1
b{ ) b{ s

.. Required of quadratic equation whose roots

(e)-2) -
fe-5)0-2) -

On putting the values from Eqgs. (i) and (i), we get
2 4 1 2
——(1=-b)x+—=(b=-1"=0
X b( lx+b( )
= b +ab-Nx+(b-17=0,b20
36. Given,

In ellipse the distance between the foci
= Length of the latusrectum

2
= Eae=£
a
b?
= aaze=.t:-2::na=a—2 (i}
bz
2 _
e —1—;
= ef=1-e [from Eq. (i}]
= e’+e-1=0
=1+ J1+ 4
= e=
2
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(by quadratic formula)

-1+ 45
= -
2
5-1
= e=~r (~1=e =0)
2
37. Let S, =x*+y®-6x-8=0

and S,=x>+y*—6=0

MNow, the equation of the circle passing through
the point (1, 1) and the point of intersection of S,
and 5, is

S,+48,=0
= (K +y-Bx-8)+ A+ ¥y -6)=0
= (14 A%+ (1+ Ay —6x
+(-8-6k)=0...0i)
Since, Eq. (i) passes through the point (1, 1)
= Put x =1y =1in Eq. (i), we get
(1+A)+ 1+ A)-6+(-8-61)=0
= —-4p-12=0
= A=-3
On putting the value of ‘A" in Eq. (i), we get
—2x%2 =2y? —Bx +10=0
= ¥+ y?+3x=-5=0

38. The distance from the point (-1,2) of the line
which passes through (2, - 3)

=Je+1P +(-3-27
=Jo+25=431<8

Given that, the distance between the point (-1, 2)
and the line is 8.

But the maximum distance of the line passing
through (2, — 3) from (—1,2) is J34. So, there is no

such line possible.

39. Let the six terms of GP are

a a a
—=.—.—.arar,ar’
o

Now, according to the question

iﬁ-%-i-ar-aﬁ-a‘rﬁzmﬁo
ot
= a® =(10P =a’=10 )

Also, given fourth term =ar =1

44

= a’r? =1
= . % i) [from Eq. (i)]
Last term = ar® = [a%(r2)°]'?
“liox L]W[tmm Eqs. (i) and (i)
T

_[;)"2_L
104 100

40. Given that, (e, ) are roots of the quadratic
equation
axZ+ bx+c=0
and 3b% =16ac i)

o+ B:?bandul?.:% i)

From Eq. (i), we get

3b-b=16-a-c
2

= S[E] - 15[%] (divide by &?)
= 3l + P =16ap [from Eq. (ii)]
= 3a® + 3p° + 6op = 160p
EN 3a? + 3p7 =100

o By _
Let o _

a B X

Then, 3x + g: 10

= 3x? —10x+3=0

= 32 —9x—x+3=0

= 3x(x —=3)-1x -3)=0

= (x=3)(@F=-1=0
i o

=

1
X= 3 3 ::E = 3 3
B=3wcore=3p
41. Let the relation defined as
R={(AB)|B=P'AP} )

For reflexive, A=14l

= (A A)eR

= A is reflexive
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For symmetric

Let(A B)eR

o B=P7AP

= PB=AP = PBP'=A
= A= (P8P

= (B, A)e R= Ris symmetric.

Far transitive

Let (AB)eR.(B.C)eR

A=PBPand B=Q7'CQ
= A=P 07 'car=(@Py'ClaP)
= (AC)eR
=  Ris transitive.
Since, R is reflexive, symmetlric and transitive.
S0, Ris an equivalence relation.

42. Let the given relation defined as

R={(a b)|sin®a+cos®b=1}

For reflexive, sin a+ cos®a=1
(- sin®0 +cos‘8=1Y0eR)

= A, =(aaeR
=  Ais reflexive.
For symmetric, sin®a +cos®b=1

EN 1-cos’a+1-sinb=1

= sin?b +cos?a=1

= bRa

Hence, R is symmetric.

For transitive

Let aRb , bRc

= sinfa+cos’b=1 ()
and sin® b + cos?c =1 ... (ii)

On adding Eqgs. (i) and (ii), we get
sin®a + (sin? b + cos? b) + cos®c =2
= sin“a+cos’c +1=2
= sina + cos?c =1
Hence, R is transitive also.
Therefore, relation R is an equivalence relation.

45

43. Givencurveis, xZ + dxy + 8y° =64 _.(i)
On differentiating w.r.t x, we get

ﬂ'}-’) dy
2 4 —|+16y—=0
X + (y+ X — |+ 16y —

= 2x4+4dy+ (4x+ 16y}ﬂ=0
alx

- & __ x+2y)
alx 2(x + 4y)
Since, tangent are parallel to x-axis only.
ie., ﬂ=(]
alx
XA g o xe2y=0
2(x + 4y)

0

Now, on putting the valus of x from Egs. (i) in

(i), we get
d4y® - 8y” + 8y® =64
= yZ =16
= y=+14
From Eq. (ii)
When y=4x=-8
and when y=—4x=8

Hence required points are (- 8 4)and (8, - 4)
44. Given,
) = x¥ = 3x + 2, x<2
K62+ O +2 x22
LHL
=r(2-m=hlimﬂ{2-hf -3@-h)+2
=@2°-6+2=8-6+2=4
RHL=/(2 + 0}=rlirnD(2+ hy? = 6@ + hP
h—

+ 92+ h)+2
=@) -6@F +9@2)+2
=8-24+18+2=4
LHL = RHL

Jiznzftx}exist
and f(2)=@2)P -6@27° +9(@2)+2
=8-24+18+2=4
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46.

LHL = RHL ={(2)

So, f(x)is continuous at x =2

f'(x}={ Eaxz-a x<2
3x° =12x+ 9 x=2

LfF2)=3@RF -3=12-3=9

RF (2)=32F - 122)+ 9
=12-24+9==3

LF(2)= A" (2)

~f(x)is not differentiable at x =2

Now,

and

Hence, f is continuous but not differentiable at
x=2

. Given,

= x/4 n+1 1 w2 n-1| X
| = jn (tan”* " x)che+ 2 jo tan > )
In second integral, putt = % =dx =20dt

= Also, when x =0thent =0,
Whenx==n/2 thent =x/4

I4 /4
Then, ! =_|'" (tan"* " x)dx + _[n tan® =t ot
1] a
/4 fa
.‘=_|'" tan”*'x-dx+jn tan” =" x dlx
o o

£ [P o = [ 1y)oyd

= -‘:j:q{tan”" x + tan" =" x)dx
= I:j:qtan”"x‘{tanzx+ 1) cix
= = j;“ tan” =1 x (sec®x)dx

Put t =tanx

=  df =sec®xdx
Also, when x =0, thent =0

when x=mn/4 thent =1
1

I
I=[1"-lar =S =2
o n n

0

1000
lim -1 x"
i 3 e
= lim {=x+ x% =x¥+ x* + .+ x'%0)}
K= o

47.

48.

49.

= lim (- x}-{

(= x)'% _ 1 —im 1001 _
_x—ow

K= o= [—1—1} X+1
) XIDIII_.]
= lim =4 oo
K— oo 1
1+[_]
X
Given

£(8) = (1 + sin” 8) (2 — sin” 8)
=2+ 2sin?0 —sin’08 —sin*0
=-sin*@ +sin“8 +2

=—(sin*@ -sin?6 -2)

=-{sin"9-sin29+%-g}

4
2
=+ —-[5‘.in:2 1] -—] (i)
—1<sinB<1 = 0<sin®A <1
— -lﬂsinea-lgl
2
2
— U<[Sin23--] <—
4
SR
= Dz—[sinza —] 2-=
4
2
= EEE-[SMEB ]zg-l
4" 4 4 4
= Esr‘(BJs% [from Eq. (i)].

Given function is, f(x)=e*(x =2)

= [(x)=e*(x-2F +2(x =2)e*
=e"(x=2)(x -2 +2)=x(x -2)e”

MNow, sign scheme of * (x) is

] 2

—oa

+on
So, [ is increasing in (-, 0) and (2, =) and
decreasing in (0, 2).

Let the number of terms, n=2m

Now, by condition
Largest coefficientin (1+ x)" 11

Second largest coefficient in (1+ x)” 10

(given)

46
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2me 11
:} 2I""_Ilinz—
Cp_y 10

-1 |
o (m 1}_{m+1)_=£
mim! 10
o A mm=-)m+)m! 11
m m!m) 10
m+1mtm! 11
= — —
m mlm! 10
= 1M0Om+10=11Tm= m=10

s n=20
Hence, total number of term

=n+1=20+1=21

50. Let the tine number is in AP are

(a-2d),(a-d),ala+d) (a+2d)

where,d 20

Given, 1st, 3rd and 4th terms are in GP.
= a’=(a-2d)a+d)

= a® =a® - 2ad + ad -2d?
— 20% +ad =0= d(2d + a)=0

d=0

a+2d=0=a=-2d

Hence, terms are

-4d,-3d,-2d,-d,0

~.The fifth term is always 0.
51. Given that,

1
f()f} :E[x]‘. x=0

Taking log on both sides, we get

1
log + () =(x)* =g(x)(say)  ..(0)

1
Here, g(x)= xx
=5 log g(x}:;llog X
On differentiating w.r.t. x, we get
1 x-l -log x
_.g' (x}:xi
g(x) x*
_(1-log x
= "

47

()

= g (x)=x"* (1-log x)

For maximum or minimum of g(x) put
g'(x)=0

(-

= X (1-logx)=0

= log x=1=loge

= x=e

and g (x)|,e =0

So, g(x)is minimum at x =e
~g(x)increases in (0, e)and decreasesin (g, =), it
will be minimum at either 2 or 5
1 1 1
522 555 = Minimum value of f(x)=e®*
52. Given,
flx)=2|x =1 +|x=2|

“2(x -1 =(x-2),x<1
= f(x)=2(x-1)-(x-2),1=sx<2
2x =1+ (x=-2),x=22

=3x + 4, x<1
= fix)= X, 1=x<2
3x - 4, Xx=z2
=3 X<l
fF(x)=4 1 1=x<2
3 x=2
So, f(x)will be minimum at x =1
and the minimum value is 1.

53. Given series is,
1 25 1 25 1 25

- + + C.
1x2 ° 2x3 G 3x4 ¢

1
26x27

bt -

x 54 — [ 125,
_L{H- X dx—jﬂ[ Cy + ZCyx
+ P07 4 L+ BCx®
On integrating w.r.t. x , taking limits O to x, we get
[+ x|

0
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1 1
= — 1+ %) ==
{26[: a 25}
2 xz + 5
X+ — C
o G 2 " ERPTY

Again, integrating w.r.t. x, taking limits 0 to 1, we
get

l_['[1+ X% = 1)dx
]

rzﬁcﬂx 42 X s +B 625— ax
=l 5

X2 T

EEE‘ExE?L
1 |27 1 1 25 1
1 - _l=_"C + 25

{ } 5 ©*5xa O

L1 =mp 2728
26 x 27 26 x 27

25—

54. Giventhat, P, Q and A are angles of an isosceles

triangle and £P =g
Q =R=%{:- P+Q+R=180°)

P . Py )
MNow, cosg-asmg + (cos@ +isinQ)

{cos R —isinA)
+ (cos P =isin P)(cos Q =i sin@)
(cos R—isinR)

Py
e & M & &
=[e 3] +e'9.g7R 4 g-ipgQ g

(- cos@ +ising=e")

=&—JP+6-§Q—H‘} +e—J[P+0+H]
i by T
=g 7?2 L gl | gl Q=R==P==)
2 2
==i+ 1+ (-1)=-

48

55. Let the function, f(x)=a™

Which define in f : R — R and injective also.
Now, we have
Ff(y) =F(x + y)
= a}(x‘akyzak{JH}r}
= ity _ ghlx+y)

f(x), f(y)and f(z) are in GP
: flyf =f(x)-f(z)
= 8 = g". g%

— eZlqr =Ek{x+zj

On comparing, we get
2ky =k(x+2) = 2y=x+2
= x, yand z are in AP.

}“‘1]0’;{

= I:J'l["loggx+e+ ]dx

56. Let/ = Lze”[logﬂ X+

a2 ¥ 2 X 2g”
= f:_[l e " log, xdﬂf+-|-l e c)':-c+_[1 de
= f=f.ze“'099xdx+[e*]$+[9*'09Mf
_-|'12.e“||c:~g,B xdx

= I={?-e")+(?log,2-0)

=e’(1+log, 2)-e

57. Given equation is
1Io X+ 1
293X+ 5
1 1 X+ 1 1

= E'[U_Elmga[x " 5] + 5 logs(x + 5F =1

[ Iogan b= llaga b]

}+ logg(x + 57 =1

2 X1

=1 [ ]+—2|0 X+ lo
= 209:3 +5 0l 5)=log, 3

X+ 1
[ . 5)|t=logs 3

= Dga{[x+5':x+ }]} \ S F!

(logm+logn=logmn andlog,n =1
= (x+1)=3 = x=2

So, only one solution is possible.
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58. Given,
P=1+L+;2+___
2x2 3x2
and N S B B
1x2 3x4 5x6
\ 2
Now, L-U72) (/2 +{1;2)3+___
1
= —p;zz_[”TE] _sz_m;f“_

1
= —Pf2_|oge(1 _E]

= —E—|0 l
2 0% 3

= P =2log, 2 .(0)

Now, Q=[1 -—1] * [—1-1] + [l-l]+
2 3 4 5 B
= Q=log,?2 ..(ii)
Now, from Eqgs. (i) and (i), we get
P =20
59. Given equation of parabola is
y=x2-4x+5
= y=(x=2F +1
= (x=2F=(y=1 ()
and equation of line is
y=x+1
= x—y=-1 (1))

¥
.5

(0.5)
=]

(1.2)
(1,0) (2,0

¥

On putting the value of (y = 1) from Egs. {ii) in (i),

we get
(x-2f=x = x*+d4-—dx=x
= X2 —Bx+4=0

= x' —dx-x+4=0

60.

61.

= Xx-4)=1{(x-4=0

= (x=1x=-4)=00rx=14

then fromis (i) y=25

~. Required area = Jp: {0+ 1) = (x* = dx + 5)} dx
-x3  5x? T

=I:(-xz+5.x—4]dx={T+T—4xJ|

TSP T L SO
BE 37277

—(-21-2 408 =2
2 2

Given,
3n
f(x)=sinx + 2cos® x, x e [E—]
4 4
f"(x)=cos x — 4cos x-sin x
and f'’(x)=-sinx —4cos2x
For maximum or minimum of f{x)
Put f{x)=0
= cosx-—4dcosx-sinx=0
— cos x(1—4sinx)=0
i ) 1
= cos x =0=cos —andsin x #—
2 4
xelZ =l .2
a4 | 2
Now, f* [E) =-sin™ —4cosw
2 2

==1+4=3>0(min)
So, f(x)is minimum at x = g

and its minimum value is

f(i}zsin£+20032£=1—2x0=1
2 2 2

Total sample space, n(S)=4*.2° and total
number of favourable cases

ME)=(C,-3+ ¢ - N+ 1

. . n(E)
~R d probability = ——
equired probability nS)
_3%C-3+°C; 141 _3-3+2+1
43.22 4.4
_12 3
64-4 64

49
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62. Given differential equation is

2
w2+2xﬂ=y=>ﬁ=[” *2"]
e a |y
dx 2x
= — =)+ —
dy
dx 2
= —-Z.x=y
& v
2
Fo=e 7" =g ooy =y2= 1
y

- Complete solution is

1 1
X-—=|y-—dv+C
¥ I y°

= %:j%+0=logay+c
= x=y?log, y + Cy* ...(0)
At + x =1 y = 1then from Eq. (i), we get
1=0+C=C=1
= From Eq. (i), we get
x = y?(logy y + 1)

Which is the required solution.
63. Let the general equation of tangent.
Which passes through the point (x, y)is

"Wy
(r =y)=—L(X=x)

dy _ oy -
Y—y=X—-x—
= Y=~ 1)
for length of Y-intercept, put X =0 in Eqg. (i), we
get
dy
Y - = = —
y * ax
dy ;
Y=y—x—
= y=x pre i)

Mow,according to the guestion
Y-intercept = 3 x ordinate of the point of contact

dy
-x=L=3
= ¥ o ¥
dy
—_y —=D
= xdx ¥
=3 j%:-j% (on integrating)

64.

65.

= logy=-2log x +logC
= logy+logx®=logC
= yx? =C, where C is a constant.

Given differential equation is

el

R O 0

¥
. X
On putting v=" = Xx=wy
¥
dx dv . )
—=v-14 y—in Eq. (i), we get
= oy v ydy q. (1) g
av
Vit f—=V——
dy sinv
dv 1
= y—=-—
dy sinv
= —_|' sinvdy = J & {on integrating)
¥
= cosv=Ilogy+C
= cos[%}:log y+C -
Given at x:%. y = 1then from Eq. (i)
n
= cos[i) =log()+ C
= [C‘— ! ]
2

On putting the value of C in Eq. (i), we get
1

X
cos|—|=lo +
[}-‘} e ¥ E

Which is the required solution. So no option is
correct.

Given lines are
X+ y=4dandx-y=2
On solving these lines, we get
x=3andy=1
Now, the equation of line which passes through
the intersection point (3, 1) having slope

50
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ﬂ=tan'1(j) (y -1]_3( x—3)

= 4y —4=3x-9
- 3x -4y =5 D)
MNow for the intersection point of the line (i) with

parabola y® = 4(x - 3). Put y = 3"4— i

-5
then we get { T )2_4(,»: 3)
= 9x2 + 25— 30x = 64x — 192
— Ox? — 94x + 217 =0
94+ ,/8836-7812 94+ .f1024
= = =
18 18
94+ 32 126 62
= X = ] —
18 IB IB
21
3 =—=_,|"
% 3
3
and Xy =

oS

66. Given, sin®0 + 3cosB =2
— 1-cos?@ + 3cos@ =2
- cos’0 -3cos0+1=0
= cos@= "' [by quadratic formula)
= cosB= J_
Here, cos@ = r
[-.-cosﬁ;e 3+2J§-lscosﬂ <1
and sechl = L * ﬂ
3-45 3-45
_2(3+45) 3446
a2
Now, cos® 8 + sec”@ = (cos 8 + sech)

(cos? @ + sec?® - cos 0-sech)

51

=[3-J§+3+ JE]

2

{{cos 8 + secB)® - 3cos 0-sech}
=3.{(3% -3} =3(9-3)=3x6=18

2 i2 )
67. Le'n‘:_[“E [sin x-cos x]dk:jn rls*.|r12x]z_':h-c
-nf2 —Kf2|_2 J
¥
S o +x
v
Put 8 =2x =dd =2dx
Also, when x=-=n/2 thenf=-=
when x= g then® =n
Tex |1
Then, F=—j —=s5ind |d8
2|2
1[ #0 n
:E[J—n (=1)cx + Iﬂ[ﬂ)dx}
1 o m
=[x, +0==-=
Sl :
68. Given,
1 1 1
x=1+ + + +
2x1 4x2! Bx3!
1 3
o g2 aref arep
1! 21 al
= x=e"=x%=e .0
2 4 L]
and y:l+—+L+L+
1 21 3l
B [:‘2)1 [:‘2)2 (){2]3
= yEhr 2| 3l
= y=e* =e° [from Eq. ()]

Taking log on both sides, we get

log, ¥ =e
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2 =2 -4
69. Given,P=|-1 3 4
1 =2

2 -2 42 -2 -4
PZ=p.P={-1 3 4{|l-1 3 4

1 =2 -
4+42-4 -4-6+8
=|-2-3+4 2+89-8
2+2-3 -2-6+6
2 =2 =4
=[-1 3 4 |=P
1 =2 =3
P =p2=p
= PP=pP?=p
70. Given infinite series is
P22 24243
3! 4!

1 =2 =3

4412 -12

-8-8+12
-4-8+9

P+22 4374+ 4°
—_ 4

5l
P+2?24+F+ 42+

+(r+ 17

nth term, t, = —
r+ )1

n 42 2 2
NOW'S”ZH”:EI +22 43+

A+ 17

(r+2)!
(r + )(r +2)@2n + 3)

=1

E 6(r +2)!

r=1

[ an -

+3]_ 2
__E{(r—ljl

6

i

2 ] 3 3 3
—+. |+ =+=
1 20 3!

...]+3[—1+i+..
1 21

) G
)
)

nin+1) 20 +1)]

52

13(sin x — xcos x
71. Let!:_[x ;
=(6  x(x + sin x)
=f3(x + sin x) — x(1+ cos x)
= = - fx
=/B X(x + sin x)
/
- _ x3[1_1+c<?sx "
=Bl x X +sinx
131+ cos x
= I=[logxF3 [ 15X g
flog xzis jlh‘ﬁ:-<+sim-:
putt =x +sinx .
{m = (14 cos JI(:]d)(m lind term
= !:[Iogi—logi]—j %Jrﬂ]ﬂ
3 6 Llj t

n-dr—]

= J'—I{:vg.'z-llogrj'[l3 2]*'
68 2

= I=log2- {Iog[—+£]-log[ 1]]

6 2
21:+3m"§]

— J':Iog2-log[ "
i

m
[ log m-log n =log F]
2(m + 3)
[=log| =2=—=L
09[2?1: “ 34!'5]

:Iog ﬂ
21 + 33

72. Given, f{x)= x?/3
¥

,x20andline y = x

mxy=xm

9~

x=8

. Required area A = J'B_1{x - %23
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[x2 3 1 3

1?‘3"5’313:(32‘%"32]‘[5‘3]

2 (5-6) 64 1
——— e —

=32x=
5 10 5 10

_128+1_129

10 10

73. Given function is
1 1 1

f[x]:x{—+—+—},x::1
x=1 x x+1

2x 1 2x°?
=x4{— t—r=— + 1
X =1 X X< =1

[ |

:—21 +14>3 (rx=1)
1 —
[ x* ]
flx)=23
T4. Equation of parabola is
y® = dax ()]
¥
{-a 2a Pia, 2a)
o e
x X
0 F(a, 0)
X=-a
directrix
yf

Let the parametric coordinate of paint P on the
parabola is (g, 2a).

QF =223,
PQ =2aand PF=2a
we observe that, QF% = PQ? + PF*

= Ba’=44 + 4a =8a°

Now,

So, AQPF form a right angle isoceles triangle.
In which, £PQF = £PFQ

= tan ZPQF =tan ZPFQ
tan ZPQF

=% _=1
tan £PFQ
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75. Given function is

x cost
F(x)= df,0€x <2
¥=lotre g %
On differentiation w.r.t. x., (apply Leibnitz rule)
F (x)= cosx . COSX

2
1_ch:»<1_1+Jltz,'«\.-here{1+,wf )>0

Here,cos x > 0= x E(D, g] u(%jn]

andcos x <0 :>xe(£, 3—“]
2 2

So, F is increasing in [Og] and (%,21{] and
o [n 3:1:]

decreasing in | —, —
2 2

76. Radius (r)= perpendicular distance on line
4x + 3y =12 from centre

¥
™
0,1
x" N\ X
Q| 0 Yﬁy:m
yl‘
|ar + 3r -12|
= r=
16+ 9
= [7r —12|=5r
= fr=12=x5r
2r=12=r=6
and 12r=12=r=1

(i When centre is (1, 1) and radius is 1, then
equation of circle is

=17+ (y =17 =1
= X2+ y?=2x=2y+1=0

(i) When centre is (6 6) and radius is 2, then
equation of circle is

(x-6F +(y-6°"=36
= X%+ y? =12x =12y + 36=0
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77. Equation of parabola is y* = x and line y = mx

For intersection point of both curves put x = y2,

we get
y=my* = y(my -1)=0
1 79.
= y=00ry=—
m
Then, :-c:[)or’;t:i2
m

~Intersection points are (0, 0)and P [Lz l]
m* m

¥ ¥ = mx
P y2=x
[L,i
mZ m
x 0 X
(0, 0)
¥

~.Required area

_vml(y 2 -
_'[D [m Y ]dy_ 80.
Y U O S
Clm® 3md| |em?| 48 y o
= E%:ié:ma:tﬁ
m
Now, if m® =
= m*=@P=m=2
It m?=-8
= m?*=(-2Pf =>m=-2

78. Given equation is

¥ -bx+c=0 i)
and roots are sino and cos o
Also sinat +cosa=b
and sinc-coso =C

sin o + cos® o =(sina + cosa)®

L (i)
.. (iii)
- 2sino-cos o
[from Eqs. (i) and (iii)]
1+1
[ from Eq. {ii}]

1=b% -2c,
= J1+1=(sino + cosa) =
~2<bs42

54

and2sino-coso = x2¢ [frorn Eq. {iii)]

= sin2o =2c (- -1<sin20 <1)

1
= 2 =1 = GEE

Given system of equations is
X+y+2z=0
o+ fy+yz=0
ox + By + v’z =0

1 1 1
The coefficient matrix, A=la J vy

(12 ﬂz TZ‘
1 1 1
Now, [Al=la. B v|[=@-BB-1-o)
2 BE YZ
(i) The system of eguations has a unique
solution, if e, B and + are distinct
ie., |Al =0
(ii) The system of equations has infinite number
of solutions, if any two of a,pand y are

equal.

ie., |A|=0

we know that,

it f{=x)={f(x), then function is even and if
f(=x)= =f(x), then function is odd.

(a) f(x)=x"sin x
f(=x) = (=x)? sin{=x)
== x%=sin x)
=x¥sinx =f(x)
So, f(x)is even.
(b) (x) = x*cos x
f—x) = (-x)? cos(—x) = x% cos x =f(x)
So, f(x)is even.
(c) f(x)=e"x* sin x
f(-x) =& ~*(—x)* sin(-x)
=e "x*sinx #f(x)
f(x)is not even.
(d) f(x)=x - [x]
f(=x) = (=x) = [-x] = [(x)
-~ f(x)is not even.
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