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General Instructions

This question booklet contains 150 Multiple Choice Questions (MCQs).
Section-A: Physics & Chemistry - 50 Questions each and

Section-B: Mathematics - 50 Questions.

Choice and sequence for altempting questions will be as per the convenience of the candidate.

Read each question carefully.

Determine the one correct answer out of the four available options given for each question.
Each question with correct response shall be awarded one (1) mark. There shall be no negative marking.
No mark shall be granted for marking two or more answers of same question, scratching or overwriting.

Duration of paper is 3 Hours.
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PHYSICS

A sotne of mass 1 kg is tied to a string of length
2 m long and is rotated at constant speed of 40
ms~! in a vertical circle. The ratio of the tension
at the top and the bottom is [Take g = 10 ms~?]

81 79
(@) 79 ()] Pl
19 12
(©) % (d 1o

Two coils have a mutual inductance of 0.01 H.
The current in the first coil changes according to
equation [ = 5 sin 200 1t/. The maximum value of
e.m.f. induced in the second coil is

(@) 10zmvolt (b) 0.1mvolt

(¢) mvolt (d) 0.017mvolt

The radius of the earth and the radius of orbit
around the sun are 6371 km and 149 % 10° km
respectively. The order of magnitude of the
diameter of the orbit is greater than that of earth
by

(@ 10°
() 10*

(b) 10°
(d) 10°

Two open pipes of different lengths and of same
diameter in which the air column vibrates with
fundamental frequencies 'n,' and 'n,' respectively.
When both pipes are joined to form a single pipe,
its fundamental frequency will be

(@) mn, (b) 2n, t 1y
2m +n, 1,
©) iRy @ n +n,

If 'Cp' and C_are molar specific heats of an ideal
gas at constant pressure and volume
respectively, 'y' is ratio of two specific heats and
'R’ is univeral gas constant then 'C p' is equal to

Ry

@ 7 (b) R
1+vy R

© 12y @ 3

In a series LCR circuit R =300 Q, L= 0.9 H,
C =2 pF, @=1000 rad/s. The impedance of the
circuit is

(a) 500Q
(c) 4000

®) 1300Q
(d) 90002
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The quantity which does not vary periodically
for a particle performing S.H.M. is

(b) total energy
(d) velocity

(a) acceleration
(c) displacement

Which of the following combinations of 7
identical capacitors each of 2 uF gives a resultant

10
capacitance of M pF?
(a) 3inparallel and 4 in serics
(b) 2inparallel and 5 in series

(c) 4in parallel and 3 in series 13.

(d) 5inparallel and 2 in series

Bohr model is applied to a particle of mass 'm'
and charge '¢' moving in a plane under the
influence of a transverse magnetic field 'B'. The
energy of the charged particle in the n™ level will
be (7 = Planck’s constant)

2nhgB nhg B 14.
@ “rm ® Zrm

nhg B nhg B
© 4rm @ "m

In moving coil galvanometer, strong horse shoe
magnet of concave shaped pole pieces is used
to

(@) increase space for rotation of coil

(b) reduce weight of galvanometer 15.

(c) produce magnetic field which is parallel to
plane of coil at any position

(d) make magnetic induction weak at the centre

Two identical wires of substances 'P' and 'QQ' are
subjected to equal stretching force along the

length. If the elongation of 'Q" is more than that ~ 16.

of 'P, then

(a) both P and Q are equally elastic
(b) Pismore elastic than Q

(c) Pisplasticand Q is elastic

(d) Qismore elastic than P

IfW,, W, and W; represent the work done in 4~

moving a particle from A to B along three different
paths 1, 2 and 3 (as shown in fig.) in the
gravitational field of the point mass 'm'. Find the
correct relation between "W ', 'W,"and "W,

(a) W, <W;<W,
() W,=W,=W,
Assuming that the junction diode is ideal, the
current in the arrangement shown in figure is

(b) W, <W,<W,
(d) W,>W,>W,

R=1002 +
e\ Dll MWIN—
(a) 30mA (b) 40mA
() 20mA (d) 10mA
The equation of simple harmonic progressive
wave is given by Y = a sin 27 (bt — cx)
The maximum particle velocity will be twice the
wave velocity if
_ L
(@ c=ma =

(b) c=

(c) c=é (d) c=2ma

In fundamental mode, the time required for the
sound wave to reach upto the closed end of a
pipe filled with air is ‘#* second. The frequency of
vibration of air column is

@ @ (b) 4y

() 2@y (d) ()

Two small drops of mercury each of radius ‘R’
coalesce to form a large single drop. The ratio of

the total surface energies before and after the
change is

@ 223:1 ® 2:1

(¢) 21331 (d 2:1

If radius of the solid sphere is doubled by
keeping its mass constant, the ratio of their
moment of inertia about any of its diameter is
(@ 1:8 (b) 2:5

&y 23 (d) 1:4
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For a metallic wire, the ratio of voltage to
corresponding current is

(a) independent of temperature

(b) increases with rise in temperature

(c) increases or decreases with rise in
temperature depending upon the metal

(d) decreases with rise in temperature

A soap bubble in vacuum has a radius of 3 cm

and another soap bubble in vacuum has a radius

of 4 cm. If the two bubbles coalesce under

1sothermal condition, then the radius of the new

bubble is

(@ 23cm (b) 45cm

(¢) S5cm (d) 7cm

Two parallel conductors carrying unequal

currents in the same direction

(a) neither attract nor repel each other

(b) repel each other

(c) attract each other

(d) will have rotational motion

A layer of atmosphere that rcfleets medium
frequency radio waves which 1s ineffective
during night, is
(a) Flayer (b) Elayer

(c) stratosphere (d) thermosphere

A transverse wave is propagating on the
string. The linear density of a vibrating string
is 107 kg/m. The equation of the wave is
y = 0.05 sin(x + 15¢) where x and y are in
metre and time in second. The tension in the

string is
@ 02N (b) 0250N
(c) 0225N (d) 0.325N

The kinetic energy of a revolving satellite
(mass m) at a height equal to thrice the radius of
the earth (R) 1s

R R
0™ o
mgR mgR

© 5 @ -

24,

25.

26.

27.

28.

29.

A particle executes the simple hormonic motion
with an amplitude ‘A’. The distance travelled by
itin one periodic time is

o A
® ®)
© 2A ) 4A

A galvanometer has resistance of 100 Q and a
current of 10 mA produces full scale deflection in
it. The resistance to be connected to it in series,
to get a voltmeter of range 50 volt is

(a 3900Q (b) 4000Q

(c) 4600Q (d) 4900Q

The angle made by orbital angular momentum of
electron with the direction of the orbital magnetic
moment 1s

(@) 120° (b) 60°

(c) 180° (d) 9

The current in 1 Q resistor in the following circuit
is

@ 1A
© L1A

(b) 0.5A
(d) 0.8A
The wavelength of the first line in Balmer series
in the hydrogen spectrum is ‘A’. What is the
wavelength ofthe second line in the same series?

20, 3.

@ 5 ®) 7%
5 4

© 5ot @ 7

Work done in stretching a wire through 1 mm is
2]. What amount of work will be done for
elongating another wire of same material, with
half the length and double the radius of cross
section, by 1 mm?
(@ 121]

(c) 8J

(b) 4]
d) 167
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30. Theresultant R of P and Q is perpendicular

to P. Also | P | = | R |.Thcanglebetween P
and Q is [tand5°=1]

omn n
(@) T (b) a1
)1 in
(c) 1 (d) 3

31. A telescope has large diameter of the objective.
Then its resolving power is
(a) independent of the diameter of the objective
(b) low
(¢) zero
(d) high

32. A uniform rod of length ‘6L’ and mass ‘8m’ is
pivoted at its centre ‘C’. Two masses ‘m’ and
*2m’ with speed 2v, v as shown strikes the rod
and stick to the rod. Initially the rod is at rest.
Due to impact, if it rotates with angular velocity
‘w,’ then “w’ will be

v
(@) AL (b) Zero
v 11v
© o1 @ 31

33. If A2, p? represents the magnitude of

resultant of two vectors (A + B) and (A — B),
then the angle between two vectors is

cos™! P—z(AE _Bz)

(@) ( A2 +BY)
)

ol | AR
(b) A2B2

4.

3s.

36.

37.

38.

L] @48y ]

gy =0 2AZ— BD)
[ A2_R2

ol | A —B)
@ ¢ A2 B2

A thin metal wire of length ‘L’ and uniform linear
mass density ‘Q’ is bent into a circular coil with
‘0’ as centre. The moment of inertia of a coil about
the axis XX'is

X X

3QL? Qr’
a bl ——=
® 81> ®) 4’

3QL? Qr?
(c) 2 (d) )

4n 8n
The dimensions of torque are same as that of
(a) momentofforce (b) pressure
(c) acceleration (d) impulse

For transistor, the current ratio ‘[ , *is defined as
the ratio of

(a) collector current to emitter current

(b) collector current to base current

(c) base current to collector current

(d) emitter current to collector current

A clock pendulum having coefficient of linear
expansion =9 x 1077 /°Chas a period of 0.5 s at
20°C. Tfthe clock is used in a climate where the
temperature is 30°C, how much time does the
clock lose in each oscillation? (g = constant)

(a) 2.5%x1077s (b) 5x1077s

(c) 1.125x10%s (d) 2.25x10s

Two capillary tubes of different diameters are
dipped in water. The rise of water is

(@) zero in both the tube

(b) same in both the tube

(c) morein the tube of larger diameter

(d) morein the tube of smaller diameter
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A thin hollow prism of refracting angle 3°, filled 45. A metal sphere of radius ‘R’ and density ‘e’ is

with water gives a deviation of 1°. The refractive
index of water is

@ 159 (b) 133

(c) 146 (d) 151

Abody is projected vertically from the surface of
the carth of radius ‘R’ with velocity equal to half

of the escape velocity. The maximum height
reached hy the hody is

R R
(@ 5 (b) 3
R R
(© 5 (d) n

In biprism experiment, the distance between
source and eyepiece is 1.2 m, the distance
between two virtual sources is 0.84 mm. Then
the wavelength of light used if eyepiece is to be
moved transversely through a distance of

2.799 cm to shift 30 fringes is
(@) 6533A (b) 6537 A
(c) 6535A (d) 6351A

When photons of energy hv fall on metal plate of
work function “W’, photoelectrons of maximum
kinetic energy ‘K’ are gjected. If the frequency of
the radiation is doubled, the maximum kinetic
energy of the ejected photoelectrons will be

(@ K+W, (b) K+ hv

() K (d 2K

If a star emitting yellow light is accelerated
towards earth, then to an observer on earth it will
appear

(a) becoming orange

(b) shining yellow

(c) gradually changing to blue

(d) gradually changing to red

The magnitude of magnetic induction at a point
on the axis at a large distance (r) from the centre
of circular coil of “»’ turns, and area ‘A’ carrying
current (/) is given by

Ilo nA ].10. 2niA
(a) Baxis= A 53 axis A 3

in ir dn 5

by 20l by nid
(C) Baxis_ 4TE.Ar3 (d) Baxis_ 4’ f‘3

46.

47.

48.

49,

dropped in a liquid of density ‘s * moves with
terminal velocity “V’. Another metal sphere of
same radius and density ‘e,’ is dropped in the
same liquid, its terminal velocity will be

[ (e, +0) ] (e, +0) ]

(@) Vk(31+0)4 () V~(€2+0),
[ (¢e;-0) | [ (4-0) |

V]| ———= V| —

© Neg-0] @ -0]

If . is the coefficient of performance of a
refrigerator and ‘Q,” is heat released to the hot
reservoir, then the heat extracted from the cold
reservoir ‘Q,’ is

ClQ] o-—1
@ oo ®) ——Q

0Q, l+o
© I+« @ o Q

Thereal force *F” acting on a particle of mass ‘m’
performing circular motion acts along the radius
of circle ‘7’ and is directed towards the centre of
circle. The square root of magnitude of such force
is (T = periodic time)

2n Tmr
(a) ?M ® -

2nT T2 mr
(© T (d) =
Dimensions of Gyromagnetic ratio are
(a) [L'MT'T'] (b) [LOMIT'T']
(¢) [L'™MTOr] (d) [LMOT'TY

The maximum velocity of the photoelectron
emitted by the metal surface is “V’. Charge and
mass of the photoelectron is denoted by ‘e’ and
‘m’ respectively. The stopping potential in volt
18

v? v?
"
e m
Ve V2

© o @ 7~
C () (2]
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The equiconvex lens has a focal length ‘f*. Ifthe
lens is cut along the line perpendicular to principal
axis and passing through the pole, what will be
the focal length of any half part?

@ % ®) 2f
3
© L @/
CHEMISTRY

Which of following methods is used to separate
wolframite and stannic oxide present in
cassiterite?

(a) Hydraulic washing using Wilfley table

(b) Froth flotation

(c) Hydraulic classifier

(d) Magnetic separation

In the reaction, MnOZl(aq.)+Br_l(aq.)

- MnO,(s)+ Brogl(aq_) , the correct change
in oxidation number of the species involved is
(a) BrtoBr! (b) Mn'7 to Mn*2

(¢) Mn"toMn™  (d) Br!toBr"

How many isoprene units are present in abscisic
acid?

(a) Three (b) Two

(c) Four (d) Five

Action of hydrogen iodide on anisole gives,

(a) phenol and iodomethane

(b) 1odobenzene and methanol

(¢) phenol and methanol

(d) iodobenzene and iodomethane

Which among the following compounds is used
to decaffeinate coffee?

(@) Todoform

(b) Carbon tetrachloride

(c) Methylenedichloride

(d) Chloroform

Which complex among the following gives a

white precipitate on treatment with an aqueous
solution of barium chloride?

(a) [Pt(NH,),Br,|Cl,
(b) [Co(NH,)sSO,INO,

57.

8.

59.

60.

61.

62.

63.

64.

(¢) [Co(NH,);NO,]SO,
(d) [Pt(NH,),CL,[Br,

When CuSO4 solution in water is treated with

concentrated HCI it turns
(a) Violet (b) Yellow
(c) Purple (d) Green

Which of'the following polymer is used in paints?
(a) Guttapercha (b) Melamine

(c¢) Buna-S (d) Novolac

Three moles of an ideal gas are expanded
isothermally from a volume of 300 cm3 to 2.5 L at
300 K against a pressure of 1.9 atm. The work
done in joules is

(a) —423.56] (b) +423.56]

(c) —4.18] (d) +4.8J

Which among the following is used in the
treatment of cancer?

(a) cis-[Pt(en),Cl,]

(b) cis-[PtCL,(NH,),]

(¢) trans-[Pt(en),Cl,]

(d) trans-[Pt(NH,),Cl,]

Which among the following pairs of compounds
in NOT isomorphous?

(a) NaNO,and CaCO,

(b) K,SO,andK,SeO,

(c) NaClandKCl

(d) NaF and MgO

Which among the following compounds is used
as selective weed killer?

(a) Picricacid

(b) 2,4-dichlorophenoxy acetic acid

(c) 2,4, 6-trichlorophenoxy acetic acid

(d) Salol

Calculate the difference between heat of
combustion of carbon monoxide gas at constant
pressure and at constant volume at 27°C?
(R=2Cal K™ mol™)

(a) S4cal (b) —600 cal

() —300cal (d) 27cal

The conductivity of an ¢lectrolytic solution
decreases on dilution due to

(a) decrease in number ofions per unit volume
(b) increase in ionic mobility ofions

(c) increase in percentage ionisation

(d) increase in number of ions per unit volume
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Identify B in the following reaction,
. Na NaNO;
Acetaldoxime Tt A Tl
B+H,0+N;
(@ CH,CH,CH,OH (b) C,H;OH
(0 CH( (d) C,H,NH,

Which among the following solids shows Frenkel
defect?

(a) NaCl (b) CsCl

(c) KC (d) AgCl

A cold drink bottle contains 200 mL liquid in which
CO, is 0.1 molar. Considering CO, as an ideal gas
the volume of the dissolved CO, at S.T.P. is

(@) 224L (b) 0.224L
(c) 224L (d) 0448L
In the reaction,

+2n Na
2nR-X Dhy:eftee product

The product obtained is

(@) 2nAlkene (b) nSoldium halide
(c) nAlchol (d) nAlkane

The bacteriostatic antibiotic from the following
is

(a) Tetracycline (b) Aminoglycosides
(c) Penicillin (d) Ofloxacin
Nitroalkanes are obtained in laboratory from
primary or secondary alkyl halides by the action
of

(@) AgNO, (b) NaNO,

(c) AgNO, (d) HNO,

Which of following bonds has maximum bond
length?

@ C-0 (b) C-H

(¢ C-C (d) C-N

Which of the following sets of components form
homogeneous mixture?

(2) Phenol + Water

(b) Sugar + Benzene

(c) Silver chloride + Water

(d) Ethyl alcohol + Water

Which among the following compounds in

crystalline form is used for making Nicol’s prism?
(@ Caso, (b) Na,AlF,
() CaCO, (d) AlL,O,

74.

75.
76.

77.

78.
79.

80.

81.

82.

Two electroytic cells are connected in series
containing CuSO, solution and molten AlCI,. If
in electrolysis 0.4 moles of ‘Cu’ are deposited on
cathode of first cell. The number of moles of “Al’
deposited on cathode of the second cell is

(@) 0.6moles (b) 0.27 moles

(c) 0.18moles (d) 0.4moles
Mandelonitrile is obtained by the reaction
between hydrogen cyanide and

(a) Propionaldehyde (b) Benzaldehyde

(c) Acetaldehyde (d) Acetone

The ionic charges on chromate ion and
dichromate ion respectively is

@ -2,-2 (b) 3,2
(c) 2,4 (d) 4,2
In the reaction,

[H]

Zn-Hg/cone. HC1
Xis
(a) toluene
(c) benzylalcohol

(b) methylbenzene
(d) ethylbenzene
What is the percentage of carbon in urea?
(Atmass C=12,H=1,N=14,0=16)

(a) 20% (b) 26.6%

() 6.67% (d) 46.0%

« -butylene when subjected to hydroboration
oxidation reaction, yields

(a) 1iso-butyl alcohol (b) sec-butyl alcohol
(c) n-butyl alcohol  (d) tert-butyl alcohol
Calculate Vant Hoff factor for 0.2 m aqueous
solution of KCI which freezes at —0.680°C.
(K,~1.86 Kkgmol™)

(a) 372 (b) 1.83

(c) 68 (d) 1.86

Which among the following sets of compounds
is used as raw material for the preparation of
sodium carbonate by solvay process?

(a) NaOH, HCI,CO,

(b) NH,CL H,0,NaCl

(¢) NaCl,NH,, Ca(OH),

(d) NaCl, CaCO,,H,S0,

What is the H-S-H bond angle is H,S?

(a) 104.5° (b) 92.1°

(c) 9r° (d) %°
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‘K’ is Henry’s constant and has the unit

(@) atmmol™' dm?

(b) mol™! dm?atm™

(c) atmmol dm™

(d) moldm= atm™!

For the conversion of oxygen to ozone in the
atmosphere, nitric oxide in gaseous phase acts
as

(a) cenzyme catalyst

(b) Inhibitor

(c) homogeneous catalyst

(d) heterogeneous catalyst

Which among the following group 15 elements
does not exhibit allotropy?

(@ N (b) As

(c) Sb (d) Bi

Which among the following oxides of nitrogen is
called nitrogen sesquioxide?

(@ NO, (b N0,

(©) N,O, (d) N,Os

For the elementary reaction ZSOZ(g) + Oz(g) 5
2505, identify the correct among the following

relations
=d[SOyy]  —d[Oyy)]
@) ; @ _ (g)
t dt
1989 @] d80yp)]
®) 2 dt
© +d[SO3(g)] —2d[02(g)]
C =
dt dt
+d[SOyy]  —d[Oye]
) ; (e _ (g)
i dt

For a process, entropy change of a system is
expressed as

@ HTS ) “
T
(C) qrev (d) qrev * T

89.

90.

91.

92.

93.

94.

9s.

Which among the following is NOT a semi-
synthetic polymer.

(a) Terylene

(b) Viscose-Rayon

(¢) Cupra-ammonium silk

(d) Acetate Rayon

Basesemerization is used in the extraction of
(a) Iron (b) Copper

(c) Aluminiwm (d) Zinc

Which among the following reaction 1s an example
ofa zero order reaction?

(@) CIZH22011(aq.}+H20(1)_’ CeH),0
+CH,,0

6(aq.)

6(aq.)

(b) 2NH,, —> N, +3H,

3@ 2e)
(¢) 2H,0, - 2H,00+0

(d) Hz(g)+lz(g)* ZHI(g)

A

1
The resistance of E M solution is 2.5 x 103

ohm. What is the molar conductivity of solution?

(cell constant=1.25cm™)

(a) 3.5ohm™! cm?mol™

(b) 5.00hm™" em? mol™!

(¢) 2.50hm™! cm?mol™

(d) 2.0ohm™ ecm?mol™

If the Vant Hoff factor for 0.1 M Ba(NO,),

solution is 2.74, the degree of dissociaion is

(a) 087 (b) 0.74

(c) 091 (d) 87

What happens when ionic hydrides of S-block

elements in molten state are electrolysed?

(a) Hydride ion migrates at cathode

(b) Dihydrogen is liberated at cathode

(¢) Hydride ion reforms metal hydride

(d) Dihydrogen is liberated at anode

Which of following is NOT a property of red

phosphorus?

(a) Insoluble in carbon disulphide

(b) It does not show chemiluminescence by
action of air

(c) If forms phosphine when treated with hot
sodium hydroxide solution

(d) It is non-poisonous
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96. The bond line formula of 1-iodo—2, 3-dimethyl
pentane is

1

@) /\/\

1

NN

@

PR

fa—

1

When propene reacts with HCI in presence of
peroxide, the product is

97.

98.

99.

100.

(a)
(b)
(©
(d)
Which hydride among the following is strongest
reducing agent?

(a) AsH,

(b) BiH,

(¢) PH,

(d) SbH,

Which of the following is NOT an antiseptic
compound?

(a) Boricacid

(b) Iodoform

(¢) Hydrogen peroxide

(d) Potassium sulphite

f-pleated sheets of polypeptide chains are
present in

(a) Secondary structure

(b) Primary structure

(c) Tertiary structure

(d) Quaternary structure

1-chloro propane
1, 1-dichloro propane
2-chloro propane
1, 2-dichloro propane

MATHEMATICS

1. If P(x,, ;) is a point on the hyperbola
x2—3? =a?,then SPSP =.........

@) 1 2)’1 (b) Rl ;2 bl
© -y} @ i+
2
2 Iff(x)=coslllzgzg ;2],&1 (€)=

2

@ - )

2
© = @1

3. Theorder of the differential equation of all circles
whoseradiusis 4, is ..............
@ 1
(© 3

4.

1
IfA= [)lc O:I andA=A"!,thenx=.........

@ 0 (b) 4

© 2 (d) 1

Which of the following function is not
continuous at x = (?

@ 70 FO)=+20", x#0
=e”, x=0
=sinx—cosx, x#0

(b) f(x){: " g
:e]/x_] ot

o Foay =
=-1, x=0

eSx er

(d) f(JC) ) - Sin 3x A

=1, x=0
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It is observed that 25% of the cases related to
child labour reported to the police station are
solved. If 6 new cases are reported, then the
probability that atleast 5 of them will be solved is

g s
@ |3 ® To2

19 d 19
© J043 @ 2096

n n

ForaGP.,ifS = y e = s

] L
@ 5 ® 3

7 N
© 5 @ 5
The area of the region bounded by the curve
y=2x—x*and the line y=xis........... square units

L 1
@ ® 3
© 3 (d) 1

3 6

d y
The general solution of xay = Y—i¥ tan(;)

gl e

(@) x?sin [i} =¢  (b) xsin (%] =c
(c) xsin (f] =c (d) x*sin (%J =c

The statement pattern

(PArg) Al~rV(pAg)l V(~pArg)

isequivalentto...........
@ r (b) ¢
© pnag d p

A bag contains 6 white and 4 black balls. Two
balls arec drawn at random. The probability that
they are of the same colour is ...........

12.

13.

15.

16.

(=Y

18.

L

3 1
@ 3 ® 5
7 "
(c) T (d) T
dex: __________
X"+ XxXCcosx
o xsinx .
(a) & x+Ccosx
lo +c
(b) & x+cosx

(c) log| cosx+xsinx |+c

(d) 10g| x +xcosx |+c

A stone is dropped into a pond. Waves in the
form of circles are generated and radius of
outermost ripple increases at the rate of 5 cm/
sec. The area increased after 2 seconds is .........
(a) 100 mcm?/sec (b) 40 cm?/sec

(¢) 50cm?/sec (d) 25cm?/sec
Iff(x)=3x—2 and g(x) =2, then fog(x)=.........
(@) 3x2-2 (b) 3x%+2

(c) 3x-2 (d) 2—3x2

Which of the following is NOT equivalent to
p—>q.

(a) ponlyifg

(b) g is necessary for p

(c) gonlyifp

(d) pis sufficient for ¢

3
The value of J—s (arx5 +hx® +ox +k)dx, where

a, b, ¢, k are constants, depends only on .........
(@) a,bandc (b) &

() aandd (d) aand k

The general solution of the differential equation
ofall circles having centre at A(-1, 2) 1s..........
(@) x*+y*+x—2y+c=0

(b) x2+)2—2x+4p+c=0

(€) X2+32—x+2y+c=0

(d) *+3?+2x—4y+c=0

If A is non-singular matrix such that
(A-21) (A4D)=0then A+ 8A™ = . ..

(@ I (b) 0

(¢) 31 (d) 61
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19.

20.

21.

22,

23.
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If G(3, -5, r) is centroid of triangle ABC where
A(7,-8,1),B(p, g, 5) and C(g¢ + 1, 5p, 0) are
vertices of a triangle then values of p, g, r are
respectively ........
(@ 6,54

(c) 3,43

J;dx:

(b) —4,5,4
d -2,3,2

(a) tan x—————+¢

1
(b) Etan X+

(©) tan” x+ +c

x“+1

1
2(x? +1)

() tan~! x+ +c

. 17w
Ife = T then tans —cote =.......ccuvees

1 -1

(@) 23 (b) 23
2 _2
(© NG d NG

Derivative of log ez (logx) with respect to x is

2 1
(@ xlogx ®) xlogx
1
© xlog £ @ logx
) ) i sin B
In » ABC; with usual notations, if cos A= ——,
sinC

then the triangle is ............
(@) Acuteangled triangle
(b) Equilateral triangle

(c) Obtuse angled triangle
(d) Rightangled triangle

24.

25.

26.

27.

28.

29.

For a GP,if (m+ n) term is p and (m — n) term is

q,then mMtermis ...
®) ypg

@ pq
2 q
(c) 4 (d) -

A random variable X has following probability
distribution

X=x |12 |3 |4 |5 |6
P(X=x) |K | 3K | 5K | K | &K

ThenP(2< x<5)= e

3 7
@ ®) 53
3 5 2
© 23 @ 73

The equation of normal to the curve y = log, x at
thepoint P(1, 0) is ...........

(@ 2x+y=2

() x—y=1

The values of x in (0, g) satisfying the equation
1

Sinx cosx = Z are..........
L3 & sw
@ %12 ® 57
x 3n o EE
© %% @ 3%

Ifa. b,b. ¢ and ¢. a are coterminous edges
of a parallelopiped then its volume is ..........

@ 3facb] (b) 0
© 2abc] ) 4bac]
Ifthe c.d.f. (cumulative distribution function) is

25
given by F(x) = XT then P27« x< 33)=.....

3 3
(a) 5 (b) 0
1 1
(c) 5 (d) 10
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30.

31,

32.

33.

34.

35.

36.

Get More Learning Materials Here : &

The joint equation of pair of straight lines passing

through origin and having slopes (1+ \E) and 37.

[14_1\/5] - —

@ x*-22xp+yr=0
®) x> -2J2xy-3%* =0
© x*+2y-y7=0

) x> +2x+2=0

8.

The angle between lines F = 4 = i
2 =2 1
x=2 yp=-3 =z-5,
and " = 5 = 5 18 oo
(@ 30° (b) 60° 39.
(c) 45° (d) 90°
Ifthe line passes through the points P(6, -1, 2),
Q(8,—7,20) and R(5, 2, 4) then value of A is...........
(@ 3 (b) 0
(© -l (d) 2
The equivalent form of the statement ~(p — ~g)
@ prg (b) pr~q 40.
© pPv-~q d ~pvyg
IfA= {x eR:x?-5|x|+ 6=0}, thenn(A)=.........
@ 2 (b) O
© 1 (d) 4 41.
If the function fiz) = 2L+ %) ;log(l_bx),
x # 0 is continuous at x = 0 then, A0)=......
(@) loga-—logh (b) at+b
(c) loga+ logh (d) a-b 42,
The coordinates of the foot of perpendicular
drawn from origin to the plane 2x—y + 5z-3=0
i (. S
2 -1 5

(@) (EE’ﬁJ (b) (2,-1,5) 43.

ey L2
© 13733 @ (57072

X
(a) e —acos_l(g)ﬂ:

X

(b) x\.’x2 —dF —ltan_] (f)ﬂ:

a a

(c) Vit —a® +asec”! (£)+c

a
(d) Vx?-d? +%sec_1 (x)+c

The maximum value of z = 9x + 11y subject to
Ix+29<12,2x+ 3y<12,x20,y=01s.............

@ 4 (b) 54
() 36 (d) 48
4 1
dx =
64 64
@) log ") (b) log ")
64 63
(C) log ? (d) log T

1
The number of solutions of sin%0 = 2 in[0, 7]
LT
(a) three
(c) two

(b) four
(d) one

If p, ¢ and » arenonzero, noncoplanar vectors

— - — - -

then [E+q—r pP—q q—;] = nning

@ 3[pqr] (b) 0
© [pgr] @ 2pgr]
Which of the following equation has no solution?
(a) secO=23 (b) cosb = /2
1
(¢) tan0=2019 (d) sin@= ~5

The minimum value of z= 10x + 25y subject to
0£x<3,0<p<3,x+y2515.......

(a) 80 (b) 95
() 105 (d) 30
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44,

45.

46.

47.
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If fx) =3x> —9x2 - 27x + 15, then the maximum
value of f{xX) 18 .ovrrenn.

(a) —66 (b) 30

(c) 30 (d) 66

The equationof the plane passing through the
point (-1, 2, 1) and perpendicular to the line
joining the points (-3, 1,2)and (2, 3, 4)is ........

@ 7.(5i+2j+2k)=1

(b) F.(5+2]+2k)=—1

© F.(5i-2j+2k)==5

(d) 7.(5i-2j-2k)=1

Ifthe lengths of the transverse axis and the latus

8
rectum of a hyperbola are 6 and 3 respectively,

then the equation of the hyperbolais ..........
(@ 4x*-92=72 (b) 4x2—92=36
(©) 9*-4?=72 (d) M*—4y°=36

The value of

48.

49.

50.

1ln T

(a) I (b) 2
In

(c) m (d 2

The joint equation of the lines passing through
theorigin and trisecting the first quadrant is.........

(@) \/§x2—4xy+\/§y2=0
() +Fy—y* =0
© 3x2-32=0

@ x*-Bxy-y*=0

IfP(2, 2), Q(-2, 4) and R(3, 4) are the vertices of
APQR then the eqution of the median through
vertexRis............

(@ x+3p+9=0  (b) x=3y+9=0
(© x-3y-9=0  (d) x+3y—9=0
Ifx= [ sin~ 0, y= [ e}, then % =
@ = ® 5
© < @
@ www.studentbro.in



" ANSWER KEYS & SOLUTION
(MHT-CET 2019)

\ g Answer KEYS

SECTION-A

PHYSICS
1| ®]|6|@[1]®]|16]@©]21]|®)]26]@]|31] (d [36]®)] 41 [None)| 46 | (c)
2@ 7 ®|n2|@17]d]22]@][27]@][32|None){ 37| d)]42] b) |47 ] (2
3|1@[8 |13 ]|18[® |23 @|[28]@]33] (© [38[W][43| () | 48| (b)
4l@lol@l1a]l@]19]| @24 ][29]( ]34 @ [39[®)|44] ®) [49]|®)
5

@llolislalzw{olzsTalsel3s] @ Jololas] © [s0]w®
CHEMISTRY
stidsel©@let]@le6|@]71|m[76]@[81] © [86]®]o1| ® [96] @
s2|l@|s7|m|e|m|er|@]|2l@|[77[@]82] ® |[87]w@]92] ® [97]©
s3]@|ss{@]e3] @68 ]3] @78 @][83] @ |88]@[93] @ [98]®
sal@|s9|@|ea]|@[69]| @74 ©][84] © |89 @|94] @ [99]@
sslo e [m]es]|m]70] @75 ®)[s0][m)[85] @ [90]®m]os] @ [100] @
SECTION-B
MATHEMATICS
@6 l@nnlelielml21{@]26l@]31] @ 36l@]a1] © |46[m®
Ol 7 allolirlwl2]ol27lo]32] © [37]@lae] o [47]0)
|8 |@|l@l|@]23]a]28]©]33] @ |38|@]43] @ |48]@
@lololuul@livl@l24]®]29]@[34] @ [39]]44] ® [49]®)
@lo|m|i1s]|@]|20|m]25] @[30 @]35] ® [40]|©@]45] @ [50] @

PHYSICS a2
Thottom = T +mg (i)

| | =

i) Solving (i) and (ii) we get :

Ttop _ Vz—rg _E

Tbottom Vz +rg 81

di d _ .
2. g=-M—=-M—(5sin 2007t
@ dt it )
=—Mx5x 200« cos(200+ t)

| € lomay = 10T vOIt

Get More Learning Materials Here : & m @ www.studentbro.in



4. @
5 ()
6. (@
7 O
8 @
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v=nh [for open pipe in fundamental
mode A =2/, where / is the length
of the pipe]

So, v=n,(2l,)=n,(21,) =1, 2(, +1,)

1 1 1 n1n2
> —=—+— = m=

]'13 n] n2 l'll +I12
Cp—CV= R A1)
(&
=B .
C, Y (i)
Solving (i) and (ii)
We get : Cp =ﬁ

v—1

1 2
z= R2+(mL——)
e

PuttingR=300Q,L=0.9H,C=2 x 107°F
and @=1000rad/s
We get : z=500Q

T
] }—
c c
| } | H |
— —
] —
{ | { H |
5 c G
HCE“
1 5¢
= Cea [1 1 1)_1+5+5
5c ¢ ¢

9.

11.

12.

13.

14.

15.

_5¢_ 5X2uF 10

=—= —uF
11 11 11 K

mv? .

(¢) qvB= . (1)

_nh )
mvr= . (1)

1
KE.= 5 mv? ..(iii)

(©)

(b)
(c)

()

(©

@

Solving (i), (i) and (iii) we get:

1
K.E.= EquB
_1l.qB £= nhqB
2 2rm 4nm
YOLL
Al
gV 2 Sk
100€2 100
Particle velocity
dy

v) =——=a2nbcos2m(bt —cx)
't

So, V;max=ax2n x b=2rab

; ® 2nb b
wave velocity v, = X = — =—
e ¢

vimax 2mab

Now, 2=2mac
V2 b/ C
1
= C=—
ma
For fundamental mode

let time period be T, then
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16.

17.

18.

19.

20.

21.
22.

Get More Learning Materials Here : &

(©)

@

®)

(©)

©

(b)
(©)

So, t=—
4
= T=4t
1 |
— = (4t
= 7 (4t)
= v=(dy!
1
Ry, singledrop= 23 r_ 40
U=TxA
" Uinitially _ 2xTx 4nr?
" Ufpary  Tx4aR2
2
2 o
_ :2(] 3):21/3.1
(21/3 r)z
[==mr’

= Jer? = Li

=i2:(26)? =1:4  [ast,=2r]]

R =¥ and for conductor R increases with

increase in temperature.

2 2

_ 2
I —['1 +l’2

Parallel currents in the same direction attract
cach other.

as y=0.05 sin(x + 15t)
o _15

so, v=—
K 1

’F
Now v= |—
y7i

= F=vZu=(150%(103)=0.225N
[Here F = tension force and p= 10~ kg/m]

23.

24.

25.

26.
27.

28.

(@)

@

@

(c)
(@)

@

rnv2 GmM
r 1‘2
5 GM GM
= V= = N=ag
r r
2

1 GM 1 mGM 1
— =— =—mgR
2 r1r 203R+R) 8
» 5]
mean position
A A
Q[ rd @ rd J P

in one time period total distance travelled
=A+A+A+A=4A
[as in each quarter starting from mean
position it travelles A distance as shown]
i(Rg+R)=50
iRg+iR=50

50

— g~ 100 =49000Q
10x10™

= R=

Given circuit forms wheat stone bridge :
so, 1,(5+1)Q=1,(50+10)Q

= 1,=10, (1)
also i,+i,=1.1A .Aii)
Solving (i) and (ii) we get i, = IA which
passcs through 1£2 resistor

1 1 1
e )
A ny nj
1 1 1
= —=K|5-—+
Ay (22 32]
[for first line of Balmer series
n, =2andn,=3]
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29.

30.
31.

32.
33.

34.

35.

36.

37.
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1 1 1
also —= K[———]
[for second line in Balmer series
n,=2andn,=4]
Ay _20 20, 20
o Ay=—Ai;=—A
o2 T Tyt Ty

(d) Work done in streatching a wire

1 .
= — x stress x strain x volume

2
><Y><(A1T)2 x%

d,
2

= W2=8W|=16J

@
(@ Resolving power o« ,d

Resolving power of a telescope is

proportional to the diameter.
(None)
©

. 3MR? 3 oL’
@ 1=——=,70Q

(@) Torque =Force x distance
Moment of force = Force x distance
So, Moment of force and torque have same

dimension.
Ic
b Py = ==
B

Collector current

Base current

lTOLB
2

@ AT

%x9><107x10x0.5

38. @

39.

40. ()

h
le—r—>
Height in the capillary
h— 2scosB hocl
per L

Angular deviation d =(u— 1) A

L1 =(u-13
1
Lu=1l+=
H 3
=133

Using conservation of energy

Total mechanical energy at surface = total
mechanical energy at height h

Using this, we have

R r 4R
r_1 1
r R 4R
_ 13
R 4
r=4/3R
h =R/3
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41. (None)
42. ® K, =hv-o
- K,=2hv-Wn=k +ho

47.

43. (¢) From Doppler’s effect. We know that

frequency increases.

4. )

= IJ‘_OENIA
axis 4y 3

B

45. (c) Terminal velocity V<P —p,

Vo 52 -0
vi € —0O

€r—0
Vo=|—/—/—|V
e—0

40. (©) o= 2

Q—-Q
1_Q9-Q
o Q,
S
Q2
&:]4__
Q, o
_ o+l
o
Qz=ﬁ-01

Get More Learning Materials Here : &

48.

49.

50.

Sl.

52.

53.

54,

)

@

@

@

@

Focal length of new lens = 2 x focal length
of convex lens.

CHEMISTRY

Wolframite is magnetic in nature whereas
stannic oxide is non-magnetic in nature.
Hence they can be separated by magnetic
seperation method.

+7 +4 +5
MnOj + Brm ——MnO, + BrO3

Hence (d) is correct option.

Abscisic acid (molecular formula (C, ;H,,0,)
composed of three isoprene residues and
having a cyclohexene ring with keto and
one hydroxyl group and a side chain with
terminal carboxylic group in its structure.

on” Y
& CH, COOH

Abscisic acid

OCH,

Anisole

OH
Q) n—i o

Phenol Todomethane

@E www.studentbro.in



55.

56.

51

58.
59.

60.
61.

62.

63.
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©

©

(b)

@
@

(b)

©

b)

©

The decaffeination process includes soaking
green coffec in hot water and then some of
solvent or activated carbon is used to extract
the caffeine. The solvent typically used are
methylene dichloride or ethyl acetate.
[Co(NH;);NO,|SO, +BaCl, -
[Co(NH,);NO,] Cl, + BaSO,
(White ppt)
The precipitate of barium sulphate is white
in colour.
When concentrated HCI is added to a very
diluted solution of CuSQ,, the pale blue
solution slowly turns greenish yellow on
the formation of copper chloride complex.
[Cu(H,0)** +4CI" —— [CuCl,2~+6H,0
(Pale blue) (Yellow)
Novolac polymer is used in paints.
Given, n = 3 moles, v, = 0.3L, v, = 2.5L,
P .=1.9atm
Workdone in isothermal process, w=—P_ dv
S w=-19%(25-03)

w=—4.18L atm
w=—4.18Latm x 101.325JL! atm™!
=—423.54])

cis-platin 1s used in the treatment of cancer.
NaCland KCl have same atomic ratio, similar
molecular formula and similar chemical
properties but different crystal structure.
Thus NaCl and KCl are not isomorphous.
2, 4-dichlorophenoxy acetic acid is the active
ingredient in many products as an herbicide
to kill weeds on land and in the water.

1
CO(g)+502(g)—>COz(g)

AH =AU +An,RT

AH-AU = An RT
An, =1—1+l=—l
2 2

64.

65.

66.

67.

68.

70.

71.

AH—AU=—;><2><3OO

=-300cal
(@) Conductivity decreases with decrease in
concentration as the number of ions per unit
volume that carries the current in a solution

decreases on dilution.

o)

CH; —CH = N—OH——2—CH; CH, NH,
Acetaldoxime A0 (A)

NaNO,

HCl CH3 CH20H+ Hzo =+ Nz

(B)

(d) Frenkel defect 1s tound m AgCl because
there is a large difference between the size
of Ag™ and CI~. Hence the cation Ag"
occupy the interstitial site by leaving a
corresponding number of normal lattice site
vacant.

(d 0.1 molar = 0.1 molis presentin 1L
Given volume =200 mL = 0.2L
No. of mole in 0.2 L liquid

=£><0_1
1

= 0.02 mol of CO,
V=0.02x22.4=0.448L

(d The given reaction is an example of Wurtz
reaction which is used in preparation of
alkanes.

(a) Bacteriostatic antibiotics limit the growth
of bacteria by interfering with bacterial
protein production, DN A replication or other
aspects of bacterial cellular metabolism. This
group includes tetracyclines.

(@) Alkyl halides react with silver nitrite in
ethanolic solution to give nitro compounds.
R-X+AgNO, — RNO, +Agl

(b) Bond length order for the given options is,
C-H>C-C>C-N=C-0

@E www.studentbro.in



72. (d) Ethyl alcohol and water, after mixing, can
very easily become a homogeneous mixture,
because the two liquids are miscible, soluble
in all proportions. The dipoles on the
ethanol and water molecules cause the
formation of hydrogen bonds between the
molecules.

73. (c¢) Nicol’s prismis a type of polarizer, an optical
device made from calcite crystal. Calcite isa
carbonate mineral and the most stable
polymorph of calcium carbonate.

74. () ApplyingFaraday’s second law of electrolysis
wt.of Cu _E,, of Cu
wt.of Al E,, of Al
E_, of Cu= Atomic wt _ 63.5
n factor 2
E, of Al= )
. 04x63.5 3175
"~ wtof Al 9
wtofAl=72¢g
. 7.2
wt of Al in moles = E =0.27 mol
75. ()
HO, SO5 N HO  CN
Q=00
Benzaldehyde Mandelonitrile

76. @ K,CrO4— 2K +CrO}”

K,Cry0; —2K " +Cr,03~

Both ions contain —2 charge.

Get More Learning Materials Here : &

77. @
[H]
C;H,COCH, ZnTlgicone 1T C¢H,CH,CH,
Acetophenone Clemmensen Ethylbenzene
reduction
78. (@) Molar mass of urea (NH,CO NH,)
=28+4+12+16=60 g/mol.
60g urea contains 12g C.
.12 P
. 100g urea contains 6_Ux 100 =20%C
79. (¢)
(i)B2H6 /\//\OH
ANF (ii)H05,0H ™
o-butylene n=butyl alcohol
80. (b T, = iKim
Given, T, = T?— T;
= 0—(-0.680)
= +0.680°C
m =02
K =186
Thus, 0680 = 1x0.2x1.86
;o 0080
YT o2x186

81. (c¢) NaCl,NH,,Ca(OH),
Ca(OH), is used for the regeneration of

ammonia
2NH,Cl(aq) + Ca(OH), (ag/s) — CaCl,(aq)
+2NH;(g)+2H,0()
82. (b
82.1° H
83. (@ moldm> atm™

84. (c¢) Nitricoxide(pollutant) act as an homogeneous
catalyst in the conversion of oxygen to ozone,
since at very high concentration in air it
converts into NO, which generate free oxygen
atom.
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85.
86.

87.

88.

89.

90.
91.

92.

93.
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@
(b)

©

@
@

)

(b)

(b)

@

Bi does not exhibit allotropy.
Nitrogen sesquioxide 1s N, O,

~1d[S0] _ ~d[0] _ 1 [SO3]

2 dt dt 2 dt
d[SO;] -2d[O,]
dt dt
AS e Ch'ev
T
Terylene is a synthetic polymer which is

formed by the interaction of ethylene glycol
and terephthalic acid.

Copper

The decomposition of ammonia on platinum
surface is a zero order reaction.

Resistance (R)= 2.5 x 10° ohm

Cell constant

Conductivity (k) = ——

ot 1.25cm™!
nductivity (k)= ———=
I 2.5%10° ohm

=5x10 % ohm lem™!

K
Molar conductivity (A, ) = C %1000

~ 5x10~*ohm™'cm™
- 3

x1000

m 0.1 molcm™

Apy=5ohm™ ¢cm? mol™!

Ba(NO3); — Ba*" +2NO3

n mol 0 0
n-no no  2na
Total moles of particles

=n—-na+na+2na=n(l +2a)

- n(l+2a)
Vant Haff factor (i) = N

n(l+20)

2.74— —14+2w

2.74-1
2

o =0.87

9. @

[onic hydrides of S-block elements, in
molten state, liberate dihydrogen gas at
anode on electrolysis.

2H™ (melt) —2% 1, (g) + 2¢”

95. (c) Phosphine is formed by heating white

phosphorous with conc. NaOH solution.

CH;
|
CH; - CH, - CH-CH—-CH,I

|
CH,

96. (c)

1-Iodo-2, 3-dimethylpentane
97. (c)

cl
: |
CH,—CH=CH, + HCl —224¢ oy, _CH-CH,4

Propene 2-Chloropropane
98. (b) As we move down the group, M-H bond
dissociation enthalpy of hydrides
decreases. Therefore, reducing property of

metal hydrides increases in the order as

follows,

PH, < AsH, < SbH, <BiH,
99. () Potassium sulphite is not an antiseptic.
100. (a) Secondary structure of protein refers o the

shape in which a long polypeptide chain
can exist. They are found to exist in two
different types of structures viz. a-helix and
B-pleated sheet structure.
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MATHEMATICS 3.

L. @ - Plx,y)lieonx’—y*=a’.

then; xlz - ylz =

S S B .. ()

"+ x?—y? = @’ 1s an equation of rectangular
hyperbola.

Le=\2

sP=ex, —g= \/Ex]—a
S'P:ex1+a: \/Exl—a

.. SP.§P=exf —a? = 2x% —

= xt + x5 —a®= i + y? (from (i)

1—(log x)z]

2. (* = cos™
() Sy =cos |i1+(logx)2

Let 1+ (logxy=u
=1-(logx)*=2-u

=f(u)= cos™! (Zl‘;u) = cos™! (% —1)

= f'x)= ” 5
(I+((log x)” W(log x)

1
- logx(l +(log x)z)

1 1

>/ oge(i+(oge)?) 2

Get More Learning Materials Here : & @

(b) Equation of family of circles whose radius is

4is:

(x—ay+(y-bP=16 (1)
(where a & b are arbitrary constant)
Differentiating we get:
2(x—a)+2(y-b)y, .. (1)

Again differentiating we get :
dzy
1+y-3,+-b)y,=0 Nn=—"y
= 1+ ){ +(y=b)y, =0
- )
= (r-b)y, == (1+7)

(1 +y7 )
V2

—=y—b=— ...(iii)

from (i1} we get:

x—a=-(-by,
. from (i), we get:

(=63 +(y—b)* =16

= (y-b)? —(1+y})=16

1 SN
- (%J(Hyf) =16 (from (i)
2

= (1+37)* =16y3

~[(T- {2

. Order =2 & degree =2
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L | 7.
4. (@) A—‘:l O]

Al=0-1=-1

[0 _1]
LAT=-1
-1 x

w=A=AT Sx=0
@
(@)

lim £(x)= lim(1+2x)"* = 2
n—(Q n—0

&f(0)=¢

.. Continuous atx =0

lim f(x)=

n—0

&f(0)=—1

. Continuous atx =0

(b)

lim(sinx—cosx) =0—-1=-1
n—0

1/x _]
lim £(x)= lim ———

(C) >0 0 el/r +1
1/x 1
-]
lim 7
n—0 I/x
1]
1-0
— u=1&f(0)=—1
(1+0)
.. not continuous at x =0
(d) lim f(x)= lim M (O)
n—0 n0 8in3x 0

is using L' Hospital’s rule :

se —2¢7 _5()-201)_ 3

= lim = =1
n—0 3cosx 3 3
S&f(0)=1

.. Continuous atx=0

6. @

Get More Learning Materials Here : &

g = L S_4—3_1
h 31 1T 3 3
S_42-32_16—9_1
2 32 9 9
L=8,-8 = 2-2=12_2
29 3 9 9
Given curves are y = 2x— x>
&y=x
From the above equations we get,
x=2x—x*
=x—x=0

=xx-1)=0=x=0,1

= y=0,1 (respectively)

.. intersecting points of the two curves are
(0,0)and (1, 1)

y=x

v
y|
1 1
.. required area = I(2x—x2)dx—Jx -dx
0 0
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. dy _ ¥ N dv __@
9. () leen.xdxy—xtan(x) = v P
dy_y_tan(y) _ = cotva'v:—ﬁ
= 5 P -.(3) x
Integrating we get :
Put £=v= y:xv:_y:v_!_x_v. In (sinv)=-In (xc)
x dx dx
xﬂ+v—v—tanv fr i 1 i -111[01]
= i [from (i)] = In (sinv) = N
xﬂ——tanv
= dx :>Sinv:C—1:> xsinv=X:c|.
X 1
10. ®)
pla|r [~ |~ | Pra [ ~PArQ ~tv(pAQ) (PAQ A (PAg)A
[~rvpAag] [~rv(pAaglv
~prg)
T|T T F F T F T T T
T|IT | F i F T F T T T
TIF | T F F E F F F F
TIF | F T F F F T F F
FIT | T F T F T F F T
F|I|T| F T T F T T F T
FIF | T F T F F F F F
FIF | F i i T F F T F F
L PAQA[~TvpAQ]Vi~pAg)=q
11. (c) Total number of balls= 10. C0S X+ xSin x
No. of ways of drawing 2 balls out of 12. (b) Let I=I2—dx
X +xcosx

10
10=""C2=45
(x+cosx)—x(1—sinx)

No. of ways of drawing 2 white balls out of 6 = e dx
=°Cy =15,
Ko ofweys of dawing 2 halk ballsaut 6Ed S | LLLES Y PR

i x (x+cosx)
= C; =6. .

Put f{x)=x + cosx = " (x) =1 —sinx.

. required probability = o =< = L )
", required probability 45 45 15 = 1:[[;_ f(x)-'dx'

Get More Learning Materials Here : &
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=log|x|-log|/(x)]+c =ty +(-2y=r
=3 t1+2x+y’ +4=dy=r".

=log +e. =x1+ )y + 2 -4y +5-~=0.
FHEsR =>x+y*+2x—4y+c=0,
13. (a) Radius increases at the rate of 5 cm/sec. where (c=5-r?).
. radius after 2 seconds = 10 cm. Above equation is the required solution.
Now, Area (4) = (r=radius) 18. d - (4-2D(A-4D)=0
) ﬁ:zm_ﬂ_ :>Az—4A—2A_+81=O
7 di = A4°—64+8[=0

Multiply A~ both sides we get :
AN A A-641A+8411=410
. -1 —
e 27(10)(5) = 100mem? sec. =14—-6I+847=0
“ = A—6I+847=0
14. (@) f(x)=3x—2andg(x)=x% = A+841=6l

= fle(x)]=3(x*)-2=3x*-2.
) Slg)] ( i ) ) 19. () Here; /tP+4+1
15. (¢) "gonlyifp " is not equivalent " p — ¢".

.. after 2 seconds.

=3 = p+g=1 -}

g 5 3 —8+qg+5p
16. ® [ (e’ +bx’ +ex+k)de — =S = 5= L)
-3
and 1+5+0=r = p=i2

Subtract (ii) form (i), we get:
ptg—Sp—-g=1+7
5 i 5 =>-4p=8=p=-2.
{“(3) $28 ) +k(3)] from (1) we get,

6 4 2 -2+g=1=>q=3.
L p==2,g=3&r=2.

3% b(-3) | o(-3)?
_[a(é) + (4) +C(2) +k(—3):| 20. (b) let = I

(x2 +1)°

Put x = tan® = dx = sec?0 dO.
%, 3 4

=T g et 29 49 29
:>I=J sec2 2:J-sec4 40
2 i (tan“ 0+1) sec” O
=/ =ICOSZB a’B:—I(COSZO—H)dG
=6k 2
.. given integral depends only on £. 1 9
17. d) Equation of all circles having centre at = =ZSin29+E+C- (1)

-1,2)is:

(x=(DP+(p=-2P=r (r=radius). TR
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X

= sin@= &cosb=—
\/lJr)c2 1+ x2
= sin20 =2sinBcosH = R
(1+x7)

~.tan0 —cotd = tan[&rc —g} —COt(6TE — g)

=ftanE+COtE.
3 3
1 3+1 =2
=3 t+—F==—F—=—F
3B
22. (c) Lety=log (logx)

_ log(logx) _log(logx)
loge” 2

d

.l L d
d

1
?logx dx

(logx)

1 1
2logx x 2xlogx B xl()gx2

1 1

Get More Learning Materials Here : &

sin B
sinC

2. @ - cosd—

= cos Asin C =sin B.
= cos AsinC=sin(n—(A+C))
(" AFEBHG=7)
= cosAsmC=sin(A+C()
=cosAsinC=sinAcosC +cosAsinC
= sinAcosC=0
= EithersinA=0orcosC=0.
For sin A= 0, A= 0° (not possible)
For cos C=0, C=90°
. AABC isright angled triangle.
24. (b) Letaisthefirst term & ris the common ratio.
Lp=art Tt &g=art!
= pg = ay -l
=pg=a’rm?=(ar ')

1 th

= Jpg=ar" =m" term.

35.@ [ x=x [1]2]3]4]5]6

P(X=x) |k |3k |5k |7k |8k

6
VY PX) =1

x=1

= Jo+ 3k+ 5k + Th+ 8k +k=1= k=%

s PQ2<x<5)=PQ)+P3)+P4)

3k Skt Th = 1Sxoe =2
N 25 5

26 . —10 X ﬂ—l
. (d) . yf ge = dx x'

:QJ =
dx J1,0)

. equation of normal is :

¥-0)=—1(x—1)

—y=—x+1=>x+y=1

@E www.studentbro.in



i 30. (a) Equationsoflines are :
27. (b) . sinx cosx= 7= 2sinx cosx = 5

(x=0)=(1+v2)(»-0) &(x=0)

. 1 n 1
=sin2x=—Db 2x=nn+(-1)"=, nel. = (—]( -0)
2 6 1+v2)"
s
FOT”_Osx_E‘ orx:y(1+\/5)&x:—1 %X—i_g
% —
in
Forn=1, =1 or x—y(1+\/5):0&x+y(l—\/5):0
.. joint equation is :
T
.. x has only 2 values is (052)- [x—y(l+x/§)][x+y(1 —\.E)] =0
28. (¢) v d+b,b+¢and é+a are coterminous =12 +(1-V2)—(1+2)

edges of a parallelopiped. _ y2 (1—( ﬁ)z) —0

Then,ltsvolume(v)—[a+b b+c c+a} =>x2+xy—xy\/§—xy
We know, scalar triple product
SO N2 -y 1) =0
[ab c]l=a.(bxc)=(axb).c

=>x2—2\/5xy+y2=0-

Consider [a+b  btc  c+a] 31. (@ Angle beween the lines:

=(a+b). {(b+¢) x (c+a)} x-x _y-y _z-7

e e L a by ¢
=(a+b).{(bxc)+(bxa)

= T W Ry SN &—ip,
+exc)+(cx and = =
(exc)+(cxa)} @ by &
=(a+b). {(bxc) +(bxa) +(cxa)} is:
(...CXC':O) ‘ aay +b1b2 +C1C ‘
T % .8, 3 [3 = 3
=a.(bxc)+a.(bxa)+a.(cxa) Nal +by +¢f \jaz +b; +02‘

+b (bxc)+b (bxa)+b (cxa) . angle between two given lines is :

_|@0+E2@)+m)|

=labecl+[abal+[acal+[bbc]

cosg

o | Ja+at11t4+4 |
+[bbal+[bcal
o o o _|2=-4+2
=[abc]+[bcal=2[a b ] | 9
29. (@) =cos =0= 6=90°
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32. (c¢) Herethe given three points P (6, -1, 2),
Q(8,-7,21) and R (5, 2, 4) arc collinear.
we know that if three points (x,, y,, z,),
(x,,7,,2,)and (x,, y,, z,) are collinear, then

36. (d) let the co-ordinates of foot of perpendicular
from the orgin (0) to the plane 2x -y + 5x=3
isP(a,b,c).

.. direction ratios of QP are<a, b, ¢ >
which is also the direction ratios of normal to

X —x - zZ1 -2 .
™% _N7h _Aa74H the given plane.

Xp—X3 Ya—V3 22—Z3

6-8 —14+7 2-2% 0)
R—5 —7-2 2A—4
P RN N J'—|
3 2%=d
P(a,b,c)
= 2A=-2 = A=-1.
33. @ ~(p—=>~qg)=pAr~(~q9)=pArg
v+ 5% =
34. @d x*-5|x|+6=0. - FHIE=3
Ifx <0, then|x|=-x
L R+H5x+6=0 p
B e B =0 sE ¥ F n
2 1 5

= x(x+3) 2 (x+3)=0

= E+3)(x+2)=0 =a=2k b=-k, c=>5k.

—x=_3.2. v P(a, b, ¢) passes the given plane
Ifx>0,then|x|=x 2(2k)—(—k)+5(5k)=3
X =5x+6=0 =4k+k+25k=3
=x2-3x-2x+6=0 3 1
= x(x-3)-2(x-3)=0 =730 10
=>E-2)(x-3)=0
=x=2,3. so=tet pod qe=2=d
- n(d)=4. 10 5 10 10 2
35.
’ - toe(l—&n) {0 37. () Let 7= Wod
].inlf(.X:)= lim Og( +tDC)* Og( X JC) (_) X
x—0 x—0 X 0
Put x = a sech = dx = a secO tanf do
a b
+ Ja (sec? 6-1
— 1im 1+ax 1=bx (Using L' Hospital's Rule) = J= JM. asecOtan0 46
o 1 asect
_a +L:a+b =jatan29.d9=aj(se(726‘—l)d6‘
140 1-0 '

f(x) is continuous at x = 0.

. f(0) = lim f(x)=a+b.
x—0

Get More Learning Materials Here : &

=a (tanf8-60)+c ('.‘J-sr::c2 x dx = tan x).

=aVeert0—a—a O+c
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AL(4,0),2=36.

2 "
—al * aasec‘l(*)m 15 43 108+132 240
i a2 At == | z=——2 = a8,
5’5 5 5
g . maximum value of z is 48.
( secﬂ=—]
a 4
39. (c) Let[:j Lo
01+\/;

put u=+x =>u=x=2udu=dx

ol —aCOS—I(£)+C. whenx=0,u=0& whenx=4,u=2.
X
1
Xy = I=|—-2udu.
38. (@) "~ 3x+2y£12 or Z+E£l oltu
X,y 2
2x+3y£12 or =+=£ 1. =2 id du
6 4 0]+u
and x* 0, y* 0

put /[ tu=w=du=dw.
whenu=0,w=1&whenu=2, w=3

3 w1 &1
— 1= zj—dw=2j(1——]dw
o 1

6 w

ST\3x+2y=12

4

12 12 = 3

| 288, =2|w—logw

3 (5’5] [ b

21 =2[3-log3]-2[1-logl]

- 2x+3y=12 =6-2log3-2=4-2log3

1234\5 6N\ 4
\ =4 log e—log3*=log ¢' —log9 =log[%}
.2 1
40. (¢) wsmq =—
2
1 2
.. Corner points are : (0, 0), (0, 4),(4, 0) and = sin® 0= (E)
(%)
5’5/
= sin® §=sin’ (E)

wg=R+lly 4
At(0,0),z=0.
AL(0,4),z=44. =>9:mri§,ne].
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.. 1n [0, mr], there are only two

fufions i Zoand 2
solutions 1.¢; 43.11 4
41. @ [p+G-7 p—-qG §-7]

=[pgr]

42. () cos®=+/2 has no solution, since value of
cos O liesin [-1, 1]
43. (@) z=10x+25ysubject to:

ity Befixl fyydExad Oyp 20

u/
1
L]
e
Il
(VS ]

4+
(2,3) (3,3 y-3

g <3,2)

| xty=>5

44. (b)

. Corner points of the bounded region are :
(3,2),(2,3)&(3,3)

z=10x +25y.

At(3,2),z=30+50=80 (Minimum).
At(2,3),z=20+75=95
At(3,3),z=30+75=105.
f(x)=3x>-9x2-27x+15.
f1(x)=9%*—18x-27.
Formaxima or minima ;
f'(x)=0=9x*-18x-27=0.
=>xl-2x-3=0

=>x-3x+x-3=0
=x(x-3)+1(x-3)=0

=x=-1,3.
f"(x)=18x-18.
f"(-1)=-18-18=-36<0
f"(3)=18(3)-18=36>0.

.. f(x) has maximum value atx=—1.

& max. value=3(-1) -9(-1y}-27(-1)+ 15
=-3-9+27+15=30.

We know that equation of plane passing

through a point with position vector 7 and

normal to the vector 7 is:
(F=d)n=0

+ the plane passes through (-1, 2, 1)
La=—i+2j+k

Also plane is perpendicular to the line
containing (-3, 1,2)and (2, 3, 4)

CR=5+2]+2k

.. required equation is :

[F=(=i+2]+B) | (5F+2] +26) =0

= F.(51+2]+2k)
[(H+2]+h).(5F+2]+26)]=0

— F(5T+2]+2k)—[-5+4+2]=0

= F.(5T+2]+2k) =1
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2P

J
46. () For 0 ——F =
a’ b

Length of transverse axis=2¢=6—>a=3

2
and length of latus rectum = 2 = %
a
2
L. =b=4
3 3
.". equation of hyperbola is :
b
9 4
= dx?-9)2=36
x+y
47. (b) ' tan!'+tan'y=tan' q Jfxy <1,
_] 1 _1 ]. _l 1 —l 1
o tan —+tan —+tan —+tan -
7 8
1,1 1,1
_ tan™! |33 +tan~| L8
1—l 1 g
15 56
J+3 7+8
_ gl 1S -1| _56
e VR R
15 56
—tan ' —+tan! 15
4 55
= tan™ — +tan” -
11
4.3 44421
_ fag |2 | | . 7T
=t 1_2 = tan @
71 77

Get More Learning Materials Here : &

_1(65)
= tan
65

n
=tan'(1)= 1

Let ¢, and £, are the two lines, which trisects
the first quadrant (as shown in the figure)

slope of /, = tan 30° = f

and slope of £, = tan 60° = /3
~. equation of £ is :
i
x= E (¢ passes through centre)

& equation of £, 1s :
pe N ] ¥ (. £, passes through centre)

. joint equation is :

[x—%)(x—ﬁy) =0

P =By —+% =g

3

@E www.studentbro.in



_ o e B S 0 Equation of RT is (;»-4):[%) (x—3)

3
1
= 3 —dxp+3r =0 or (Jf—4):§(x—3)0f3y—12:x—3
49. (b) From figureitisclear that T is the mid point orx—3y+9=0.

of PQ
] oo
50. (@) x=vVa"™ !
R(334) - =] - —1
dx 1 @ Iloga _loga gt !

= —= S :
a ZJaSi“_]’ \/1—1‘2 = \/1—12

-1

and y=Va*® '
P(2,2 2.4 4 =
( ) T Q( ) j@_ 1 aC()S IlOga_—loga fa(;gs t
dt 9 aCOS_lt [_ 1_1«2) 2 1—2

co-ordinates of T = (gﬂj
2 2 i

L dy_g_—loga y 2 \Il—:z___y
=(0,3). & dtﬁﬁ - \/1—32 oga x =

dt
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