MHT CET 2024 PCM May 16 Shift 2 Question
Paper

Conducted by the State Common Entrance Test Cell, Maharashtra

Time Allowed: 180 Minutes Total Questions: 150 Maximum Marks: 200

General Instructions

(i) This PCM paper is from MHT CET 2024, conducted by the State Common Entrance Test
Cell, Maharashtra.

(ii) Answer all 150 multiple choice questions: 50 Physics, 50 Chemistry and 50 Mathematics.
(iii) Each question offers four choices, with one correct answer.

(iv) Allow 90 minutes for Physics and Chemistry together, followed by 90 minutes for
Mathematics. The first group closes before the second opens.

(v) Correct answers earn 1 mark in Physics and Chemistry and 2 marks in Mathematics.

(vi) There is no negative marking. Unanswered questions score zero.
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Physics - Multiple Choice Questions

1. A circular coil of resistance ' R ', area ' 4 ',
number of turns ' N ' is rotated about its vertical
diameter with angular speed ' w ' in a uniform
magnetic field of magnitude ' B '. The average
power dissipated in a complete cycle is

() NAE (B) B
24232, ,2
(C) Bl;[%w (D) N ARB w

2. The linear speed of a particle at the equator of
the earth due to its spin motion is ' V. The linear
speed of the particle at latitude 30° is
sin 30° = cos 60° = 1/2
cos 30° = sin60° = /3 /2

&) % (B) 5
©) Lv D)V

' 1

3. Three point masses, each of mass ' m ' are
placed at the corners of an equilateral triangle of
side ' L '. The moment of inertia of the system
about an axis passing through one of the vertices
and parallel to the side joining other two vertices
will be

mL?
(A) 25
mL?
(C) 5=

(B) m
(D) =Lt

4. In the second orbit of hydrogen atom, the en-
ergy of an electron is ' E . In the third orbit of he-
lium atom, the energy of the electron will be
(atomic number of helium = 2)

5. The graph shows the variation of voltage ' V'
across the plates of two capacitors A and B ver-
sus increase in charge ' @ ' stored in them. Then

V4

Q ~Q

(A) capacitance A has (B) capacitance B has

high capacity. high capacity.
(C) both have same (D) capacity of A =2
capacity. times capacity of B.

6. The bob of a pendulum of length ' ' is pulled
aside from its equilibrium position through an an-
gle ' 6 ' and then released. The bob will then pass

through its equilibrium position with speed ' v ',

where ' v ' equal to ( g = acceleration due to

gravity)

(A % (B) 4_:? (A) 1/2gl(1 — cosb) (B) v/2 gl(1 + sind)
(C) 1¥& (D) L& (C) v/2gl(1 — sinb) (D) v/2 gl(1 + cosh)
7. On the surface of the liquid in equilibrium,
molecules of the liquid possess
(A) maximum potential (B) minimum potential
energy. energy.
(C) maximum Kkinetic (D) minimum kinetic
energy. energy.
8. An optician makes spectacles having a combi-
nation of a convex lens of focal length 40 cm in
contact with a concave lens of focal length 25 cm
. The power of this combination of lenses in diop-
tre is
(A) —6.67 (B) —1.5
(C) +6.67 (D) +1.5



9. A ray of light travelling through a rarer medi-
um is incident at very small angle ' 7 ' on a glass
slab and after refraction its velocity is reduced by
25%. The angle of deviation is
G B 3

i 4
© 3 D) 3
10. Kinetic energy of a proton is equal to energy

E of a photon. Let ' \; ' be the de-Broglie wave-
length of proton and ' A, ' be the wavelength of

photon. If (i—;) o E" then the value of ' n'is

A1
Q@5

B) 2
(D) 0.5

11. An inductance of 2 mH , a condenser of
20u F and a resistance of 5082 are connected in
series to an a.c. source. The reactance of inductor
and condenser are same. The reactance of either
of them will be

(A) 10092
(C) 4002

(B) 502
(D) 102

12. Two sound waves having frequencies 250 Hz
and 256 Hz superimpose to produce beat wave.
The resultant beat wave has intensity maximum
at t = 0. After how much time an intensity will be
minimum produced at the same point?

(A) % s (B) i s

(9] % s (D) % s

13. A body travelling with uniform acceleration
crosses two points A and B with velocities 20 m/s
and 30 m/s respectively. The speed of the body at
mid point of A and B is (nearly)

(A) 25 m/s (B) 25.5m/s

(C) 24 m/s (D) 10v/6 m/s

14. During an experiment, an ideal gas is found
to obey an additional law VP? = constant. The
gas is initially at temperature ' T ' and volume ' V
'. What will be the temperature of the gas when it

15. To get the truth table shown from the follow-
ing logic circuit, the logic gate G should be

A (B |Y
] 1] |
A o [1 |1
I j 0 [1
1 1 1
B Truth-table
(A) AND (B) OR
(C) NAND (D) NOR

16. In an LCR circuit, if ' V' ' is the effective val-
ue of the applied voltage, V5 is the voltage across
"R',"Vy "and ' V¢ 'is the effective voltage across
'L'and ' C 'respectively then
(A)V=VR+VL+VC

(B) V2 = Vi + Vi + V§

(C) V2 = V& + (Vi — V,)?

(D) V2 =V? 4 (Vg — V¢)?

17. Two objects of masses ' m; ' and ' my ' are
moving in the circles of radii ' »; ' and ' r, ' respec-
tively. Their respective angular speeds ' w; ' and '
wy ' are such that they both complete one revolu-
tion in the same time ' ¢ '. The ratio of linear
speed of ' my ' to that of ' m; 'is

(A) Wy Wy (B) T2 . Tl
(C) mj; : 1myo (D) g i T

18. A hollow cylinder has charge ' ¢ ' C within it.
If ' ¢ 'is the electric flux associated with the
curved surface B, the flux linked with the plane
surface A will be :

C B A

expands to a volume 2V ? A) i( ) (B) 5=

(A) V3T ®B) /& ©) ¢ D) £ — o

© V2T (D) V3T
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19. A water drop is divided into 8 equal droplets.
The pressure difference between the inner and
outer side of the big drop will be

(B) half of that for
smaller droplet

(D) twice that for
smaller droplet

(A) same as the smaller
droplet.

(C) (;)™ of that for
smaller droplet.

20. An arc of a circle of radius ' R ' subtends an
angle 7 at the centre. It carries a current I. The
magnetic field at the centre will be ( puy = perme-

ability of free space)

A) &l (B) af
(C) (D) 2l

21. The Boolean expression for the given combi-
nation of logic gates is

A Dcf

Y
Be+—
Cr—

(A)Y =(A-B)+C

B)Y=(A+B)-C

QY=A+(B-C) D) Y=A-(B+C)

22. A body performing uniform circular motion
of radius ' R ' has frequency ' n '. Its centripetal
acceleration per unit radius is proportional to
(n)*. The value of z is

A1
@ -1

(B) 2
D) -2

23. A solenoid having 400 turns per metre has a
core of a material with relative permeability 400.
When a current of 0.5 A is passed through it, the
magnetization of the core material in Am ™' is
nearly

(A) 6 x 10° (B) 6 x 10*
(C) 8 x 10° (D) 8 x 10*
MHT CET
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24. Three identical metal balls each of radius ' r '
are placed such that an equilateral triangle is
formed when centres of three ball are joined. The
centre of mass of the system is located at

(A) centre of one of the
balls.

(C) line joining centres
of any two balls.

(B) point of intersection
of medians.

(D) on the
circumference of

any one of the
balls.

25. Two identical galvanometers are converted
into an ammeter and into milliammeter. For the
same current, the value of shunt of the ammeter
as compared to that of milliammeter is

(A) less
(C) more

(B) equal
(D) zero

26. A boy weighs 72 N on the surface of earth.
The gravitational force on a body due to earth at
a height equal to half the radius of earth will be

(A) 32N (B) 48 N
(C)96 N (D) 162 N

27. In a single slit diffraction experiment, for a
wavelength of light ' A ', half-angular width of the
principle maxima is ' 6 '. Also for wavelength of
light pA, the half angular width of the principle
maxima is gf. The ratio of the halfangular widths
of the first secondary maxima in the first case to
second case will be

A)p:1
@p:q

(B)q:1

(D) g:p

28. The first operation involved in a Carnot cycle
is

(A) isothermal (B) adiabatic

expansion. expansion.
(C) isothermal (D) adiabatic
compression. compression.

29. Temperature remaining constant, the pres-
sure of gas is decreased by 20%. The percentage
change in volume

(A) increases by 29%
(C) increases by 25%

(B) decreases by 20%
(D) decreases by 25%

gcollegedunia;



30. A plane mirror is placed at the bottom of a
tank containing a liquid of refractive index ' n ', ' p
'is a small object at a height ' h ' above the mirror.
An observer ' O ' vertically above ' p ' outside the
liquid sees ' p ' and the image in a mirror. The ap-
parent distance between these two will be

(A)2ph
©

® 2
(D) A(1 + )

31. A light bulb connected in series with a capac-
itor and an a.c. source is glowing with a certain
brightness. On reducing the capacity of capaci-
tance and frequency of source, the brightness of
the lamp (respectively)

(A) is reduced, is
increased

(B) is reduced, is
reduced

(C) is increased, is
reduced

(D) is increased, is
increased

32. A pipe 60 cm long and open at both the ends
produces harmonics. Which harmonic mode of
pipe resonates a 2.2 KHz source? (Speed of sound
in air = 330 m/s)( Neglect end correction)

33. A point source of light is used in a photoelec-
tric effect. If the source is removed farther from
the emitting metal, then the stopping potential
will

(A) increase. (B) decrease.
(D) either increase or

decrease.

(C) remain constant.

34. The kinetic energy of a particle, executing
simple harmonic motion is 16 J when it is in
mean position. If amplitude of motion is 25 cm
and the mass of the particle is 5.12 kg , the period
of oscillation is

(A) §s
(C) 207 s

(B) 27 s
(D) 57's

35. At certain temperature, rod A and rod B of
different materials have lengths L, and Lg re-
spectively. Their co-efficients of linear expansion
are a4 and ap respectively. It is observed that the
difference between their lengths remain constant
at all temperatures. The ratio L4/Lp is given by

(A) & (B) o
(C) 2atan (D) e

36. A liquid drop having surface energy ' E ' is
spread into 512 droplets of same size. The final

surface energy of the droplets is
(A)2E (B)4E
(O 8E (D) 12E

37. Two radioactive substances A and B have de-
cay constants ' 5\ 'and ' )\ ' respectively. At t =0,
they have the same number of nuclei. The ratio of
number of nuclei of A to those of B will be (%)2
after a time interval
(A) &

(C) 2A

(B) 4\
1
(D) 35
38. A monoatomic ideal gas is heated at constant

pressure. The percentage of total heat used in
changing the internal energy is

(A) First (B) Eighth
(C) Third (D) Second (A) 30% (B) 40%
(C) 50% (D) 60%



39. A source and listener are both moving to-
wards each other with speed %. (where V is
speed of sound) If the frequency of sound note
emitted by the source is ' n ', then the frequency

heard by the listener would be nearly

(A) 1.1n (B) 1.22n
(@n (D) 1.27 n

40. The ratio of the specific heats % =7, in

terms of degrees of freedom (n ) is
(A) (1+32) (B) (1+2)
© (1+3%) @) (1+3)

41. In a double slit experiment, the distance be-
tween slits is increased 10 times, whereas their
distance from screen is halved, the fringe width

(A) remain the same. (B) becomes 7; times.

(C) becomes 3 times. (D) becomes 1 times.

42. If a transformer of an audio amplifier has
output impedance 80002 and the speaker has in-
put impedance 8(2, the primary and secondary
turns of this transformer connected between the
output of amplifier and to loudspeaker should
have the ratio

(A) 1000 :1
(C1:32

(B)100:1
D)32:1

43. A particle performs linear S.H.M. At a partic-
ular instant, velocity of the particle is ' » ' and ac-
celeration is ' a ' while at another instant, velocity

! 1

is ' v ' and acceleration is ' ' (0 < a < ). The
distance between the two positions is
—’U u2 ’1)2
® =5 (B) L’
(C) u 71) (D) u +v2

44. Two uniform strings A and B made of steel
are made to vibrate under the same tension. If
first overtone of A is equal to the second overtone
of B and if the radius of A is twice that of B, the
ratio of the length of string B to that of A is

(A)1:2 (B)4:3
©2:3 D) 3:1

45. 'n 'small drops of same size are charged to '
V ' volt each. If they coalesce to form a single
large drop, then its potential will be

(A) Vn? (B) Vn?
(C) Vn (D) Vn !
MHT CET
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46. Air capacitor has capacitance ' C; '. The
space between two plates of capacitor is filled
with two dielectrics as shown in figure. The new
capacitance of the capacitor is ' C, '. The ratio %
is (d = distance between two plates of capacitor,
K; and K, are dielectric constants of two di-
electrics respectively)

O—V/ K, A=K = )
(A) K1 + Ko (B) %{—Kz
2K; Ko
© Ki+K2 (D) 2K K2

47. A coil is wound on a core of rectangular
crosssection. If all the linear dimensions of the
core are increased by a factor 2 and number of
turns per unit length of coil remains same, the
self inductance increases by a factor of (Assume,
permeability is same)

(A) 16
© 4

(B) 8
D) 2

48. When a small amount of impurity atoms are
added to semiconductor, then generally its
resistivity

(A) may increase or (B) increases.
decrease depending

upon the

percentage of

doping.

(C) decreases. (D) does not change.

49. A current T flows in anticlockwise direction
. . . . 3\ th .
in a circular arc of a wire having (Z) of circum-

ference of a circle of radius R. The magnetic field '
B ' at the centre of circle is ( u, = permeability of

free space)

(A) f:,fLRI in upward (B) % in downward

direction direction
(C) 3 —@—I in downward (D) 38%—1 in upward
d1rect1on direction
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50. When a resistance of 2002 is connected in
series with a galvanometer of resistance ' G ', its
range is ' V '. To triple its range, a resistance of
200092 is connected in series. The value of ' G ' is
(A) 20092 (B) 40002

(C) 6002 (D) 7002

MHT CET Page 7 of 15 gcollegeduniaé



Chemistry - Multiple Choice Questions

51. What is the number of moles of donor atoms
present in one mole oxalate ion?

A1 (B) 2

© 6 (D) 4

52. Which from following substances acts as a
base when reacted with water?

(A) CH;COOH (B) HyC204

(C) HC1 (D) NH;3

53. Which from following polymers is classified
as fibres?

(B) Vulcanized rubber
(D) Polyvinyls

(A) Polyesters
(C) Polythene

54. What type of solution is the iodine in air?
(A) Liquid in solid (B) Solid in gas
(C) Solid in liquid (D) Liquid in gas

55. Identify 'Y 'in the following reaction.
KN Nay/C,H;OH

CH;Br —» X - Y
(A) CH3 - CH2 - NH2 (B) CH3 — O — Na
(C) CH3 — O — C.H; (D) CH3;CN
56. What is de Broglie's wavelength for a particle

having mass 6.64 x 10~2" kg moving with velocity
of 3x 10° ms~!? [ h = 6.63 x 10~34Js]

(A) 0.111 nm (B) 0.0333 nm
(©) 1.22 nm (D) 2.42 nm

57. Identify the product formed in the following
reaction.

58. What is the IUPAC name of the following
compound?

CH; C,Hs

OH

(A) 2-Ethyl-3-methylcyclopentanol

(B) 2-Ethyl-5-methylcyclopentanol

(C) 2-Methyl-3-ethylcyclopentanol

(D) 1-Methyl-3-ethylcyclopentan-2-ol

59. Calculate the pH of 0.02 M monobasic acid
having 2% dissociation.
(A) 3.4

(0 5.1

(B) 4.5

(D) 5.8

60. Which of the following molecule can form
hydrogen bonding with itself?

(A) NH; (B) C2Hs

(C) HsS (D) CH; — O — CH3

61. Calculate the cell constant of conductivity
cell containing 0.1 M KCl solution having resis-
tance 602 and conductivity 0.014Q~!cm™! at
25°C.

(A) 0.42 cm™!
(C) 0.60 cm™

(B) 0.84 cm™!
(D) 1.04 cm ™!

. . . (i) alk. KMnOy . 62. Calculate standard internal energy change
s — ~ - roduct
CoHs = CH, = CH =G0 P for OFy ) + HyO(y — 2HF ) + Oy at 300 K,
if A¢H® of OF3(g), HaO(y) and HF ) are 20, -250
(&) CeHs — CH,COOH and —270  kJ mol * respectively.
(B) C¢Hs — CH, — CH, — CH, — COOH [R =8.314JK ! mol ']
(C) C¢H; — OH (A) —307.50 kJ (B) —342.48 kJ
(D) C¢Hs — COOH (C) —412.00kJ (D) —214.48 kJ
63. Which of the following compounds is ob-
tained by using Finkelstein reaction?
(A) Alkyl fluorides (B) Alkyl chlorides
(C) Alkyl bromides (D) Alkyl iodides



64. In a first order reaction 60% of the reactant
converts into product in 45 minute. Calculate rate
constant of the reaction.

(A) 0.0102 minute !
(©) 0.0306 minute 1

(B) 0.0204 minute !
(D) 0.0408 minute !
65. Identify a compound having properties of
tear gas.

(A) SOCL,

(B) COCl,

(C) C1(CHy)2 S(CH3)2Cl

(D) CCI3NO,

66. Which of the following series of emission

spectral lines for hydrogen observed in visible
region?

(A) Paschen
(C) Pfund

(B) Lyman
(D) Balmer

67. What is the number of faraday required to
produce 0.18 g aluminium at cathode during elec-
trolysis of molten AICl; ? (Molar mass of
Al=27gmol ')
(A) 0.02 F
(C) 0.25F

(B) 0.03F
(D) 0.30F

68. Which pair of metal ions from following have
same number of unpaired electrons?

(A) Co?* and Mn?* (B) Mn?* and Zn%**
(C) Fe*" and Mn?" (D) Sc** and Co?*

69. Which from following compounds contains
oxygen as a heteroatom?

(A) Furan
(C) Thiophene

(B) Pyridine
(D) Piperidine

70. What type of glycosidic linkages are devel-
oped when excess glucose is to be stored for fu-
ture use in animals?

(A)B—1,4anda—-1,4 (B)a—1,6and 8 —1,4

@©p—-1,6ands—-1,4 (D)a-—1,4and
a—1,6

71. Calculate the relative lowering of vapour
pressure if vapour pressure of pure solvent and
vapour pressure of solution at 25°C are 32 and 30
mm Hg respectively.

(A) 0.0721 (B) 0.0552
(C) 0.0625 (D) 0.9375
MHT CET
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72. Which from following ligands is neutral?
(A) Ammine (B) Chloro
(C) Sulphato (D) Nitrito

73. Identify chiral molecule from following:

(B) 2-Bromo-2-
methylbutane

(A) 2-Bromopropane

(C) 2-Bromo-3-
methylbutane

(D) 3-Bromopentane

74. Which from following polymers is a urea-
formaldehyde resin?

L NH - CO—-NH - CH, 4,

- CH-CH, },

A)

(B)
{CHz—(l:H—CO}n
. CONH,

@{NHﬂ}bkCQk

75. Which reagent is used in the conversion of
phenol to picric acid?
(A) Nitric acid (dil.)

(C) Sulphuric acid
(conc.)

(B) Nitrous acid (conc.)

(D) Nitric acid (conc.)
+ Sulphuric acid
(conc.)

76. Identify the reactivity order for halogens to-
wards alkanes.

(A)I, >Br, >Cl, > F,
(B) Bra > Cly > Fy > Iy
(O Fy;>Cly >Bry > 1
(D) Cl; >F3 >Brs > 1p
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77. What is the total number of tetrahedral voids
in 0.6 mole of compound that forms hcp
structure?

(A) 3.6132 x 10%
(C) 4.8396 x 10%

(B) 7.2264 x 10%
(D) 5.0331 x 10%

78. Identify name of reaction when aldehyde or
ketone react with Zn — Hg/ conc. HCl to give
alkane.

(B) Clemmensen
reduction

(A) Stephen reduction

(C) Wolf Kishner
reduction

(D) Rosenmund
reduction

79. What products are obtained when beryllium
oxide is treated separately with aq. HCl and aq.
NaOH solutions respectively?

(A) B6012 and Be(OH)2 (B) B6012 and Na2BeO4
(C) Be(OH)2 and BeC12 (D) BeClg and NagBeOg

80. Calculate internal energy change of a system
if work done by the system is 8 J and heat sup-
plied to it is 40 J .

(A) —48J
(C) 32J

(B) —40J
(D) 24J

81. Identify basic oxide from following.

(A) SO3 (B) NO

(C) ALLOs (D) CaO

82. Calculate the solubility product of sparingly

soluble salt BA at 27°C if its solubility is
1.8 x 10~° moldm ® at same temperature.

(A) 3.24 x 10710 (B) 2.44 x 10710
(C) 1.64 x 10710 (D) 4.00 x 10710

83. Which of the following conversions is
Hofmann Elimination reaction?

B1‘2,KOH(aq)
(A) RCONH; ——— R — NH,

(B) R — NH, —  R,NX
(C) RyNX 22289, Alkene +Ry N

(D) RCN N/@H:O0H, b oH,NH,

MHT CET
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84. For the reactiorl, ~
CH3Br(aq) + OH(aq) e CH3OH(aq) + Br(aq)
rate of consumption of OH,,is xmoldm~?s~!

What is the rate of formation of Br@q)?

(A) 0.5x mol dm 2 s~! (B) xmol dm 3 s!
(C) 2z mol dm 3 s~ ! (D) %w mol dm " s~!

85. Identify the product X in the following reac-
tion.

Ethanoyl chloride O x

(A) Ethanol
(C) Ethanal

(B) Ethanoic acid
(D) Ethylethanoate

86. Which of the following is allylic alcohol?

(A) But-1-en-1-ol (B) But-3-en-1-ol

(C) But-2-en-1-o0l (D) Butane-1,3-diol

87. Identify positively charged sol from the
following.

(B) Gum
(D) Cadmium sulfide

(A) Haemoglobin
(C) Gelatin

88. Calculate the number of unit cells in 0.4 g
metal if the product of density and volume of unit
cellis 1.2 x 1072 g.

(A) 1.1 x 10%!
(C) 3.3 x 102!

(B) 2.2 x 10*
(D) 4.4 x 10%

89. What is the major product obtained when
tert-butyl bromide is heated with silver fluoride?

(A) 1-Fluoro-2- (B) 2-Fluoro-2-
methylpropane methylpropane
(C) 1-Flurobutane (D) 2-Flurobutane

90. Which from following equations represents a
correct relationship between standard cell poten-
tial and equilibrium constant for cell reaction?

(A) By, = —22880 (B) By = 2%log;0K
(C) By = 2%%2log K (D) By = 22K

91. What is the total number of particles present
in base centred unit cell?

A1
© 4

(B) 2
(D) 6
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92. Which of the following equation relates tem-
perature of a reaction with AH° and AS° at
equilibrium?

(A) AH® = = (B) AH® = &5
(C) AH®° = TAS® (D) AH® = e

93. Calculate the molality of solution if its de-

pression in freezing point is 0.18 K
[K¢ = 1.6 K kg mol ']

(A) 0.195m (B) 0.174 m

(C) 0.156 m (D) 0.113 m

94. For the reaction,

1
Hyg) + Brygy — 2HBr(),r = k[H, | [Br; |2
What is the molecularity and order of reaction
respectively?

(A) Monomolecular and (B) Monomolecular and

1

= 1

3

(C) Monomolecular and (D) Bimolecular and :2’1
3

2

95. Identify an actinoid element from following.

(A) No (B) Mo
(C) Co (D) Ce
MHT CET
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96. What is the oxidation number of Mn in
MnO, ?

(A) =5
(X

B)5
(D) 7
97. What is the number of electrons present in

antibonding orbitals of Ny molecule according to
molecular orbital theory?

(A) 14
(©) 04

(B) 10
(D) 06

98. Which from following is a largest size
nanomaterial?

(A) Water (molecular
level)

(Q) Virus

(B) Glucose (molecular
level)

(D) Bacteria

99. Which from following nitrogen bases of nu-
cleic acids is derived from purine?

(A) Cytosine
(C) Uracil

(B) Guanine
(D) Thymine

100. Calculate mass in kg of 2.5 mole ammonia.
(A) 5.10 x 102 kg (B) 4.25 x 102 kg
(C) 1.72 x 10 2 kg (D) 3.44 x 102 kg

gcollegedunia;



Mathematics - Multiple Choice Questions

101. If g(x) = [f(2f(z) +2))? and
£(0) = —1,{'(0) = 1 then ¢’(0) is

A) —4 B) 4

@ -3 (D) 3

102. If tan™! (i) +tan! (%) =1cos 'z, then
is

(A) % (B) %

(OF D) 3

103. The shaded area in the given figure is a so-
lution set for some system of inequalities. The
maximum value of the function z = 4z + 3y sub-
ject to linear constraints given by the system is

\(J’

(A) 38
(© 33

(B) 36
(D) 34

104. If 21=5-2¢ and 2z, =3-+1¢ where

1 = +/—1, then arg (%) is
(A) tanfl(“l’—g)
(C) tan*(2})

105. The co-ordinates of the foot of the perpen-
dicular from the point (0,2,3) on the line

z+3 _ y+l 244 is
5 2 3
23 —-13 —48 23 -—-13
(A)( a19$W) (B) (1_9’1_9’1_9)
48 -23 -—-13 48 —-23 —13
© (75> 75 1) M) (15 15 1)
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106. The slope of tangent at (z,y) to a curve

passing through (1,%) is % —cos?%, then the

equation of curve is

(A) y = tan" (log(3))
(B) y = x*(tan""(log))
(C) y = z(tan"'(log$))

(D) y = 3 (tan""(log$))

107. If cos™! (%) + sin~? (::)i) = sin"! P, then the
value of P is

a) ¢ (B) &

© 2 (D) &

108. The rate of change of the volume of a
sphere with respect to its surface area, when its

radius is 2 cm , is cm?/cm?.
(A) 0.1 (B) 0.5
@1 (D) 2

109. In a triangle ABC,I(AB)=+/23 units,

cot A+cot C
(BC) = 3 units, {(CA) = 4 units, then ©tAtotC
is

A1
© 4

(B) 2

(D) 8

110. Truth valuesof p wrisFand p< qisF.
Then the truth values of (~pVgq) — (pV ~q)
and (pA ~ q) — (~ p A q) are respectively

(A) T,F (B)F, T

@QT,T (D) F,F

111. Water is being poured at the rate of
36 m®/min into a cylindrical vessel, whose circu-
lar base is of radius 3 meters. Then the water lev-
el in the cylinder is rising at the rate of

(A) 47 m/min (B) ¢

(@) ﬁ m/min (D) £ m/min

~ m/min

112. A line having direction ratios 1, —4, 2 inter-

sectsthelines%7:9_;11:&{'—2 and%:%:f

at the points A and B resp., then co-ordinates of
points A and B are

(A) A(—8,6,—7) (B) A(8,6,7) B(6,2,3)
B(—6,-2,—3)
(C) A(8,6, 7) (D) A(7,6,8)
B(6, -2, —3) B(-3,-2,6)
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113. f mdx = tan~ (f(.’E)) +c (Where cis
a constant of integration), then value of f(2) is
(A1 (B) 2

©3 (D) 4

114. If a=1—2j+3k and b=2i + 3] —k are
two vectors, then the angle between the vectors
3a+5band5a+3bis

(A) cos ()

19 19
(C) cos™ (%) (D) cosfl(i—‘l)
115. Let A= [ _11 i } and

At =al+BA,a,B € R, I is the identity matrix
of order 2, then 4(a — B) is

) § (B) 4
@ 2 (D)5
116.
1+4/T+y* -2
lim v =
y=0 y
(A)0 ®) 535
1 1
© 75 D) 575
117. If & is perpendicular to b and ¢, la| = 2,

|b| = 3, [g| = 4 and the angle between bandzcis §
, then [ a b C } =
(A) 43

(C) 24/3

(B) 6+/3
(D) 1243

118. The mean and variance of seven observa-
tions are 8 and 16 respectively. If five of the ob-
servations are 2,4,10,12,14, then the product of
remaining two observations is

(A) 45 (B) 44

(C) 48 (D) 40

(1119. If y=tan™! (%) +tan! (%f)’ then
d_g =

(A) 1+215ac2 (B) 1+255acE

(C) = D) 2=

120. If f(z) = asihztbeosz jg decreasing for all z

csinz+d cos

then

(A)ad —bc >0 (B)ad —bc <0
(Cab—cd>0 (D)ab—cd <0
MHT CET
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121. If a discrete random variable X is defined as
follows

k(z+1) fz—0.1.2

PIX — 2] — =, Hzx=0,1,2......

[ 2] { 0, otherwise
then k =
@) £ ®) £
©) 3 (D) 5
122. If a=2-j+kb=i+7—2k and
¢ = 41 — 27 + k, then the unit vector in the direc-

tion of 33 + b — 2¢ is
(A) (—i+2j— k)
© (27— k)

B) L(i+2i+k)
(D) Z(—i—-2+k)

123. Numbers are selected at random, one at a
time from two digit numbers 10,11,12....,99
with replacement. An event E occurs if and only
if the product of the two digits of a selected num-
ber is 18 . If four numbers are selected, then
probability that the event E occurs at least 3 times
is

) & (B) 358

(©) 87(4)* (D) (&)*

124. The function y(z) represented by x = sint,
y = aetV? + betﬁ te (5F,5%) satisfies the equa-

53
tion (1 —z?)y” — zy' = ky, then the value of k is

kis
A1 (B) 2
@ -1 D)o
125. The value of cos20° + 2sin” 55° — /2sin 65°
is
(A)O (B) 1
< -1 (D) 5
126. If [z] denotes the greatest integer function,
then
5
f x?[x]dx =
0
GV (B) %
© F (D) %
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127. If the function f defined on (%, ¥) by
\/2 cosx—l, ¥ ;é ™
f(X) — cotx —1 4
, x=Z
4

is continuous, then k is equal to

A) 1 (B) 2
@1 (D) %
128.

-3 —-11
f cos7 x-sin 7 xdx =

(A) #tan#w +c,
where cis a

(B) #tanz + ¢, where c
is a constant of

constant of integration.
integration.

© %tan;#:c +c, (D) %tan%m + ¢, where ¢
where cis a is a constant of
constant of integration.
integration.

129. Ifa = alg + 0,23 + 0,3]23, b= bﬂt + ij + bgic,

c= 6173 + 623 + c3k and
a-i a-j a-k
[3a+b 3b+c 3c+a|=4p-i bj bk}
c-i ¢ j c-k
then the value of ) is
(A) 27 (B) 28
<4 D)3
. : _ sin!(z—3)
130. The domain of the function f(z) = o
is
A) (2,3) (B) [2,3)
(© [2,3] D) (2,3)

131. If a=2i+2j+3k, b=—i+2j+k and
¢ = 31 + 7 are the vectors such that a + Ab is per-
pendicular to ¢, then value of ) is
(A) 6 (B) -6
(C) 8 (D) -8
132. The area (in sq. units) bounded between

the parabolas > = ¥ and z* =9y and the line
y=2is

(A) 204/2 (B) 102
(C) 22 (D) 10v2
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133. A plane makes positive intercepts of unit
length on each of X and Y axis. If it passes
through the point (—1,1,2) and makes angle 6
with the X -axis, then 0 is

(A) cos1(3)

(C) sin! (% )

(B) cos™1(3)
(D) sin* (%)

134. The rate of growth of bacteria in a culture
is proportional to the number of bacteria present
and the bacteria count is 1000 at t = 0. The num-
ber of bacteria is increased by 20% in 2 hours. If
the population of bacteria is 2000 after —x

log %
2
hours, then (@) is
(A) 16 (B) 8
() 2 (D) 4

135. One end of the diameter of the circle
2’ +y?—6x—5y—1=0 is (—1,3), then the
equation of the tangent at the other end of the di-
ameter is

(A) 8z 4y —58 =0

Q8 —y—54=0

B)8x—2y—52=0
(D) 8z + 2y —60=10
136. If tan! (=) + tan ! (%1) = tan"'(-7),
then z is equal to
A) -1

O 2

B)1

(D) 4

137. The equation of the normal to the curve
y = xzlogx parallel to 2z — 2y + 3 =0is

(A) z+y=3e? B)z—y=23e2

Q) z—y=3e (D) z +y = 3¢?

138.
etan’lx 1 2 a1 1— x2
f1+x2[(sec \/1+x2) + cos <1+ )]

x2
dx,

where z > 0 is

(A) (tan~'z)et™ = 4 ¢ where c is a constant of
integration.

(B) (tan~'z)%e™ '* 4+ ¢, where c is a constant of
integration.

(C) 2(tan~1x)ea '* + ¢, where c is a constant of
integration.

(D) 2(tan'z)2e™® = 4 ¢, where c is a constant of
integration.
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139. The equation of plane through the point
(2,—1,-3) and parallel to lines &t = &2 = =
and % = y=1 _ z=2 iS

3~ 2
(A) 8x+ 14y +13z—37=0
(B)8xr — 14y —132—-34=0
(C) 8z — 14y — 132+ 37=0
(D) 8z + 14y +132+37=0
140. The co-ordinates of the foot of perpendicu-

lar, drawn from the point (—2,3) on the line
3x —y—1=0are

(A) (-1,2) (B) (1,-2)

© (-1,-2) (D) (1,2)

141. The value of
tan~'(—+/3) —sin* (%) +cos™t () is

(A) =~ ® &

© 5 o =

142. The general solution of the differential

. dy _ 2 .
equation 4, = ytanz — y“secx 1S

(A) tanz = (c + secz)y,
where c is constant
of integration.

(B) secy = (c + tany)z,
where c is constant
of integration.

(D) cosy = (c + tany),
where c is constant

(C) secx = (c + tanz)y,
where c is constant

of integration. of integration.
143. If &, E,E are three vectors such that a # 0
and axb=2axgal=[cf=1,]b[=4 and
|b x €| = /15. If b — 2¢ = Aa, then \ is
A1 (B) —4
@3 (D) -2

144. Two friends A and B apply for a job in the
same company. The probabilities of A getting se-
lected is % and that of B is %. Then the probability,
that one of them is selected, is

@ & ®) &
© % () &
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145. If P, and P, are perpendicular distances (in
units) from point (2,—1) to the pair of lines
222 — 5xy + 2y* = 0, then the value of P, P, is

(A) 2 (B) 5
© 10 D) 4
146.

xX3—-7x+6 dx =
x2 + 3x -

(A) %2 + 3z —logx+c, (B) %2 4+ 3z + 2logz + c,
where cis a where cis a
constant of constant of
integration. integration.

© %2 — 3z + 2logz +¢, (D) %2 — 3z —logz +c,
where cis a where c is a

constant of constant of
integration. integration.

147. The cumulative distribution function of a
discrete random variable X is given by

X=z -1 0 1 2
F(X=x) [0.3 0.7 0.8 1
Then E(X*) =

(A) 0.2 (B) 1.2

(©o0.8 (D) 2.5

148. A five digit number divisible by 3 is to be
formed using the digits 0,1, 2, 3, 4, 5 without repe-
tition, then the total number of ways this can be
done is
(A) 216
(C©) 96

(B) 240
(D) 120

149. The statement ~ (p <>~ q) is
(A) equivalent to p «<» q (B) a fallacy

(C) a tautology (D) equivalent to

~p<q

150. If z = —1 and = = 2 are extreme points of
f(z) = alog|z| + Bz® + z, then

(A)a:—6,ﬂ:% (B)a:—6,ﬂ:—%
(C)azz,ﬂz—% (D)a:2,ﬂ:%

- End of Question Paper -
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