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PREFACE

In the enchanting world of education, where curiosity ignites minds and knowledge illuminates paths, we
proudly present a compendium of intellectual challenges, ‘MHT-CET: 22 Model Question Papers with
Solutions (PCM)’. It is a meticulously designed book to assess the threshold of knowledge imbibed by
the students over a period of two years in the junior college. 21 Model Question Papers with answers and
solutions are provided in book while 1 Model Question Paper with its solution is provided through Q.R. code.

The book charts out a compilation of Model Question Papers for the students appearing for the
MHT-CET examination. Every question paper in this book has been created in line with the examination
pattern and touches upon all the conceptual nodes of Physics, Chemistry and Mathematics. The core
objective of this book is to gauge the student’s preparedness to appear for the examination.

To aid students, detailed solutions are provided to difficult MCQs. Smart Keys (Shortcut, Caution and
Thinking Hatke) are provided, which offer supplemental explanations for the tricky questions and are
intended to help students approaching problems in novel ways in the shortest possible time with
accuracy.

Smart Keys

Shortcut incorporates important theoretical or formula based short tricks, beneficial in solving
MCQs.

Caution apprises students about mistakes often made while solving MCQs.

Thinking Hatke reveals quick witted approach to crack the specific question.

Previous years’ examination papers have been provided to offer students a glimpse of the complexity
of the questions asked in the examination.

MHT-CET Question Papers and Answer Keys

20" September, 2021 (Shift I), 6™ August, 2022 (Shift I) and 9™ May, 2023 (Shift I)
Solutions provided through Q.R. codes

We hope that this book will enable students to optimize their time-management abilities to achieve high
scores in the examination.

They say, ‘With the right tools, even ordinary men achieve extraordinary results’. We aspire this book to be
the perfect tool that would help students to take off their career in the most extraordinary way possible.

Publisher
Edition: Fourth

The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve
nearly missed something or want to applaud us for our triumphs, we’d love to hear from you.

Please write to us on: mail@targetpublications.org

Disclaimer

This reference book is transformative work based on the latest editions of Std. XI and XII - Physics, Chemistry and Mathematics Textbooks published by the Maharashtra
State Board of Secondary and Higher Secondary Education, Pune. We the publishers are making this book which constitutes as fair use of textual contents which are
transformed in the form of Multiple Choice Questions and their relevant solutions; with a view to enable the students to understand memorize and reproduce the same in
MHT-CET examination.

This work is purely inspired by the paper pattern prescribed by State Common Entrance Test Cell, Government of Maharashtra. Every care has been taken in the publication
of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or damages caused to any person on
account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the reference book.

© reserved with the Publisher for all the contents created by our Authors.

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of
students.



MHT-CET PAPER PATTERN

There will be three papers of Multiple Choice Questions (MCQs) in ‘Mathematics’, ‘Physics and Chemistry’ and
‘Biology’ of 100 marks each.

Duration of each paper will be 90 minutes.

Questions will be based on the syllabus prescribed by Maharashtra State Board of Secondary and Higher
Secondary Education with approximately 20% weightage given to Std. XI and 80% weightage will be given to
Std. XII curriculum.

Difficulty level of questions will be at par with JEE (Main) for Mathematics, Physics, Chemistry and at par with
NEET for Biology.

There will be no negative marking.

Questions will be mainly application based.

Details of the papers are as given below:

No. of
YT RERIEELD) MCQs based on Pe?l(gfltgstzon ngizll(ls Dﬁ?lﬂlotlelsm
Std XI Std XII

Paper I Mathematics 10 40 2 100 90
Physics 10 40

Paper 11 1 100 90
Chemistry 10 40

Paper 111 Biology 20 80 | 100 90

Questions will be set on
i the entire syllabus of Std. XII of Physics, Chemistry, Mathematics and Biology subjects prescribed by
Maharashtra Bureau of Textbook Production and curriculum Research, Pune, and

il. chapters / units from Std. XI curriculum as mentioned below:
Sr.no Subject Chapters/Units of Std. XI
1 Physics Motion in a Plane, Laws of Motion, Gravitation, Thermal Properties of Matter,
Sound, Optics, Electrostatics, Semiconductors
2 Chemistry Some Basic Concepts of Chemistry, Structure of Atom, Chemical Bonding,

Redox Reactions, Elements of Group 1 and Group 2, States of Matter (Gaseous
and Liquid States), Adsorption and Colloids (Surface Chemistry), Hydrocarbons,
Basic Principles of Organic Chemistry

3 Mathematics | Trigonometry II, Straight Line, Circle, Measures of Dispersion, Probability,
Complex Numbers, Permutations and Combinations, Functions, Limits,
Continuity

4 Biology Biomolecules, Respiration and Energy Transfer, Human Nutrition,

Excretion and Osmoregulation

Language of Question Paper:
The medium for examination shall be English / Marathi / Urdu for Physics, Chemistry and Biology. Mathematics

paper shall be in English only.

Duration of Online Computer Based Test (CBT):

The duration of the examination for PCB is 180 minutes and PCM is 180 minutes.

a.  For PCM - This paper is having 2 Groups of Physics-Chemistry and Mathematics with total 180 Minutes
Duration, first 90 minutes Physics and Chemistry will be enabled and only after completion of first
90 minutes’ time Physics-Chemistry group will be auto submitted and Mathematics group will be enabled
with 90 minutes’ duration.

b. For PCB - This paper is having 2 Groups of Physics-Chemistry and Biology with total 180 Minutes
Duration, first 90 minutes Physics and Chemistry will be enabled and only after completion of time response
for Physics-Chemistry group will be auto submitted and Biology group will be enabled with 90 minutes’
duration.

[Note : Candidate should note that if he/she appearing for both the groups i.e. PCM and PCB, the Percentile /

Percentage score of Physics or Chemistry will not be interchanged among the groups.]



INDEX

Sr. Page No.
Question Paper
No. Test Answers and Solutions
1 Model Question Paper - 1 1 231
2 Model Question Paper - 2 11 244
3 Model Question Paper - 3 21 256
4 Model Question Paper - 4 32 269
5 Model Question Paper - 5 42 282
6 Model Question Paper - 6 53 295
7 Model Question Paper - 7 63 307
8 Model Question Paper - 8 75 319
9 Model Question Paper - 9 87 332
10 | Model Question Paper - 10 98 345
11 Model Question Paper - 11 108 358
12 | Model Question Paper - 12 120 372
13 Model Question Paper - 13 131 385
14 | Model Question Paper - 14 141 398
15 Model Question Paper - 15 152 410
16 | Model Question Paper - 16 163 423
17 | Model Question Paper - 17 174 435
18 | Model Question Paper - 18 185 448
19 | Model Question Paper - 19 197 460
20 | Model Question Paper - 20 209 473
21 Model Question Paper - 21 220 487
Model Question Paper — 22
22 (Scan the adjacent QR code to access the Model
Question Paper-22 and its Solution)
MHT-CET 2021 Question Paper & Answer key 501 i
(20™ September 2021, Shift-I)
MHT-CET 2022 Question Paper & Answer key 513 i
(6™ August 2022, Shift-T)
MHT-CET 2023 Question Paper & Answer key 575 i

(9" May 2023, Shift-I)

Practice test Papers are the only way to assess your preparedness for the Exams.
Scan the adjacent QR code to know more about our "MHT-CET Test Series with Answer Key &
Solutions for PCM" books for the MHT-CET Entrance examination.

Craft your path to triumph with a competitive exam book.
Scan the adjacent QR code to know more about our "MHT-CET Triumph Series (Physics, Chemistry
and Mathematics) and MHT-CET Solution to MCQs Series (Physics, Chemistry and Mathematics)"
books for the MHT-CET Entrance examination.

papers.
Scan the adjacent QR code to know more about our "MHT-CET (PCM) Solved Papers 2023” book for
the MHT-CET Entrance examination.

Elevate your exam preparation to the next level by solving the most recent MHT-CET examination




Time: 180 Minutes

MODEL QUESTION PAPER

Physics, Chemistry and Mathematics

Total Marks: 200

Physics and Chemistry

Time: 90 Minutes

PHYSICS

In a diffraction pattern, width of a fringe

(A) does not depend on slit width.

(B) varies directly as slit width.

(C) varies inversely as slit width.

(D) s directly proportional to the square of
slit width.

The average translational kinetic energy of a
molecule in a gas becomes equal to 0.49 eV at a

temperature  about  (Boltzmann  constant
=138 x 102 JK™)

(A) 4370°C (B) 3514°C

(C) 5333°C (D) 5060 °C

The maximum average velocity of water in a
tube of diameter 4 cm so that the flow becomes
laminar is [Viscosity of water is 10° Nm s,
take R,, = 200]

(A) 1ms’ (B)
(C) 10ms" (D)

5x10%°ms’!
5%x10°ms!

An arc lamp requires a direct current of 10 A at
50 V to function. If it is connected to a
220 V (rms), 50 Hz AC supply, the series
inductor needed for it to work is close to

(A) 0.08H (B) 0.068 H

(C) 0.045H (D) 60H

In a transistor in CE configuration, the ratio of
power gain to voltage gain is

(A) « B) p/a

©) Pa ® B

A particle is given an initial speed u inside a
smooth spherical shell of radius R = 1 m so that it
is just able to complete the circle. Acceleration of
the particle when it is in vertical circle is

(A)  g+10 m/s? (B) 3gms’
©) g2m/s’ (D) gm/s’

The displacement of a particle performing
S.H.M. is given by x = 10 sin (ot + o) metre. If
the displacement of the particle is 5 m, then the
phase of S.H.M. is

(A) gradian (B) %radian

(©) gradian (D) gradian

10.

11.

12.

13.

Total Marks: 100

Two strings have same radii and densities in the
ratio 8 : 7. They are under the same tension.
Ratio of their lengths, so as to have same
fundamental frequencies is

A 8:7 B) 7:8

(C) 8:7 (D) J7:\8
Identify the mismatched pair from the given
options

(A) Photoelectric Effect - Emission of electrons
from a material when illuminated by light.

(B) Compton Effect - Scattering of X-rays by
electrons, leading to a shift in wavelength.

(C) Wave-Particle Duality - Particles such as
electrons exhibit both wave-like and
particle-like behaviour

(D) Stefan-Boltzmann Law - Relates the
energy radiated by any body to its
temperature.

A metal surface is illuminated by photons of
energy 5 eV and 2.5 eV respectively. The ratio
of their wavelengths is

A 1:3 B) 1:4 () 2:1 (D) 1:2

Choose the CORRECT statement.

(A) The viscosity of liquid decreases with
temperature while that of gas increases
with temperature.

(B) The wviscosity of liquid and gases
decreases with temperature.

(C) The viscosity of liquid and gases
increases with temperature.

(D) The viscosity of liquid increases with
temperature while that of gas decreases
with temperature.

In a given process for an ideal gas, dW = 0 and
dQ < 0. Then for the gas

(A) The temperature will decrease.

(B) The volume will increase.

(C) The pressure will remain constant.

(D) The temperature will increase.

If the current flowing in a circular loop is in
clockwise direction, then the magnetic induction
will be

(A) along the direction of current.

(B) perpendicular to plane of coil.

(C) directed inwards.

(D) Dboth (B) and (C).
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14.

15.

16.

17.

18.

19.

20.

21.

A magnet of magnetic moment 6 Am® weighs
65 g. The density of the material of the magnet
is 6500 kg/m’. What is the magnetization?

(A) 4x10° A/m (B) 3x10°A/m

(C) 6x10° A/m (D) 2.5x10° A/m

A 600 turn coil of effective area 0.05 m” is kept
perpendicular to a magnetic field 4 x 10~ T.
When the plane of the coil is rotated by 90°
around any of its coplanar axis in 0.1 s, the
e.m.f. induced in the coil will be:

(A) 12x10°V (B) 12x10°'V

(C) 12x107°V (D) 12x10°V

Generally, the number of electrons in the
valence shell of good conductors is

(A) 6ormorethan6 (B) 5

) 4 (D) 3 orlessthan 3

Equation of a plane progressive wave is given

by y = 0.6sin 2= (t—%j. On reflection from

. . . 2
denser medium its amplitude become 3 of the

amplitude of the incident wave. The equation of
the reflected wave is

(A) y= O.6sin2n(t+ %j
(B) y=-0.4sin2n (t+ %)
(C) y=04sin2n (t+ %)
(D) y=-0.4sin2n (t— %)

Let I; and I, be the moments of inertia of two
bodies of identical geometrical shape. If the first
body is made of aluminium and the second of
iron, then

A) L<Dh B L

© L>h D) I

Il
SRS

I

An electron is moving towards X-axis. An electric
field is along Y -direction then path of electron is
(A) circular (B) elliptical

(C) parabola (D) linear

Which of the following transition will have
highest emission wavelength?
(A) n=2ton=1 (B)
(C) n=2ton=5 (D)

n=1ton=2
n=5ton=2

Two waves, y; = A sin [k (x — ct)] and
y, = A sin [k (x + ct)] are superposed on a
string. The distance between adjacent nodes is

ct ct s T
@ — ® — © - O =

®
==

U

22,

23.

24.

25.

26.

27.

The insulated plates of a charged parallel plate
capacitor (with small separation between the
plates) are approaching each other due to
electrostatic attraction. Assuming no other force to
be operative and no radiation taking place, which
of the following graphs approximately shows the
variation with time (t) of the potential difference

(V) between the plates?
(VY B) Vv
0,0 t 0,0 t
(&I D)y
e —
0,0 t 0.0 t

A parallel beam of light is incident normally on
a perfectly absorbing surface. If the force
exerted by the light beam on the surface is
2 x 107 N in 10 nanoseconds, the energy of
photons hitting the surface is
(A) 600nJ (B)
(C) 400nJ (D)

500 nJ
700 nJ

A voltmeter of range 3 V and resistance 200 Q
cannot be converted into an ammeter of range
(A) 10mA (B) 100 mA

© 1A (D) 10A

Rutherford’s atom model cannot explain

(A) presence of nucleus at the centre of atom.

(B) total negative and positive changes are
equal.

(C) distribution of electrons
nucleus.

(D) revolution of electrons in circular orbits.

outside the

Moment of inertia of earth about its axis of
rotation is

(A) IR B) IR

8 5 4 5
C) —n=nR D) —nR
©  S™Rp (D) R

Two cells when connected in series are balanced
on 8 m on a potentiometer. If the cells are
connected with polarities of one of the cell
reversed, they balance on 2 m. The ratio of
e.m.f’s of the two cells is

(A) 3:5 B) 5:
(C) 3:4




28.

29.

30.

31.

32.

33.

If a million tiny droplets of water of the same
radius coalesce into one larger drop, then the
ratio of the surface energy of the large drop to
the total surface energy of all the droplets will
be

(A) 1:10 (B)
() 1:10* (D)

1:10?
1:10°

An object is thrown vertically upward with a
speed of 15 m/s. The velocity of the object 2s
before it reaches the maximum height is

(A) 49m/s B) 9.8m/s

(C) 19.6 m/s (D) 25.1m/s

A railway engine whistling at a constant
frequency moves with a constant speed and it
goes past a stationary observer standing beside
the railway track. Then the frequency of (n') of
the sound heard by the observer with respect to
time (t) can be best represented by which of the
following curve?

(A) n 4 (B) n’

~\

t t
© nt D)
t t

The centre of mass of a right circular cone of
height h, radius R and constant density o is at

o fot) (b

©) (%»O’OJ (D) (o,o,gj

If a lens is cut into two pieces perpendicular to
the principal axis and only one part is used, the
intensity of the image will be

(A) same B) %times

(C) 2times (D) infinite

Why is a conical projection in front of the hole

in Ferry’s blackbody?

(A) To avoid absorption of radiations.

(B) To avoid return of the radiations by
reflection.

(C) To avoid emission of radiations.

(D) For some reason other than
mentioned above.

those

3s.

36.

37.

38.

39.

40.

Model Question Paper - 01

A uniform bar RS weighs 100 g and is 80 cm long.
From the end R, two masses 50 g and
100 g are hung from the bar at a distance of 10 cm
and 60 cm respectively. If the bar is to remain
horizontal when balanced on a knife-edge, its
position is

(A) 42cmfromS (B) 38 cmfromR
(C) 38cmfromG (D) 42 cmfromR

In Young’s double slit experiment, the two slits
act as coherent sources of equal amplitude A
and wavelength A. In another experiment with
the same set up the two slits are of equal
amplitude A and wavelength A but are
incoherent. The ratio of the intensity of light at
the mid-point of the screen in the first case to
that in the second case is

A 1:2 B) 2:1

<© 4:1 D) 1:1

A conducting circular loop is placed in a
uniform magnetic field 0.02 T with its plane
perpendicular to the magnetic field. The radius
of the loop starts shrinking at 2 mm/s. The
induced e.m.f. in the loop when the radius is
2 cm will be

(A) 32mpv (B)
© 08muv (D)

4.8 T pv
1.6 T uv

One mole of an ideal gas with v = 1.4 is
adiabatically compressed so that its temperature
rises from 27 °C to 47 °C. The change in the
internal energy of the gas is
(R = 8.3 J/mol.K)

(A) 4151 (B)
(C) -1681 (D)

4157
1681]

Two long conductors, separated by a distance
80 cm carry current I; and I, in the same
direction. They exert a force F on each other.
Now the current in one of them is increased to
two times and its direction is reversed. The
distance is also increased to 1.8 m. The new
value of the force between them is

(A) -8F (B) F/3

(C) -8F/9 (D) -F/9

A coil has inductance 2 H. The ratio of its
reactance, when it is connected first to an a.c.
source and then to d.c. source, is

(A) zero (B) infinity

< 1 (D) less than 1

In switching circuit, transistor is in ON state and
values of Ic and Ig are 4.2 mA and 5 pA
respectively and R, = 1 kQ and Rg = 300 kQ. If
Vie = 0.5V, find the value of Vgp.

(A) 25V B) 2V

< s5v (D) 55V




MHT-CET: Model Question Papers
with Solutions (PCM)

41.

42.

43.

44.

45.

46.

47.

48.

If the distance between any two bodies in the

‘ . 3" .
universe is reduced to " of the present distance

between them, then attraction between them will
(A) increase 1.78 times.

(B) increase 0.56 times.

(C) remain constant.

(D) decrease by 3/4.

The equiconvex lens has focal length ‘f”. If it is
cut perpendicular to the principal axis passing
through optical centre, then focal length of each
half will be

(A) half of initial.

(B)  3/4™ of initial.

(C) same as that of initial.

(D) twice that of initial.

Wavefront is the locus of all points, where the
particles of the medium vibrate with the same
(A) phase (B) amplitude

(C) frequency (D) period

What is the r.m.s. value of an alternating current
which when passed through a resistor produces
heat which is four times of that produced by a
direct current of 3 ampere in the same resistor?

(A) 6A B) 2A

< 3A (D) 18A

Two simple pendulums A and B are made to
oscillate simultaneously and it is found that A
completes 10 oscillations in 20 sec and B
completes 8 oscillations in 10 sec. The ratio of
the lengths of A and B is

w = ®
© © 3
The unit of intensity of polarization is
a ® <
-
© < ®

Liquid is filled in a vessel which is kept in a
room with temperature 20 °C. When the
temperature of the liquid is 80 °C, then it loses
heat at the rate of 90 cal/s. What will be the rate
of loss of heat when the temperature of the
liquid is 40 °C?

(A) 180 cal/s (B)
(C) 30cal/s

40 cal/s
(D) 20 cal/s

Two waves of wavelength 2 m and 2.02 m, with
the same speed superimpose to produce 2 beats
per second. The speed of each wave is

(A) 400 ms™ (B) 402ms”

(C) 404 ms™ (D) 406 ms™

®
W'

49.

50.

Two toroids 1 and 2 have total number of turns
400 and 200 respectively with average radii
40 cm and 20 cm respectively. If they carry
same current I, the ratio of the magnetic fields
along the two loops is,

(A) 1:2 B) 1:1

© 4:1 D) 2:1

A spherical conductor of radius 10 cm has a
charge of 3.2 x 1077 C distributed uniformly.
What is the magnitude of electric field at a point
15 cm from the centre of the sphere?

L 9x10°Nm*/ C?
4rne,

1.28 x 10° N/C
1.28 x 10* N/C

(A) 128x10°N/C  (B)
(C) 128x10"N/C (D)

CHEMISTRY

Which of the following is INCORRECT?

(A) Metal deficiency defect is possible only in
compounds of metals that show variable
oxidation states.

(B) In substitutional impurity defect, the
impurity atoms occupy interstitial spaces
of lattice structure.

(C) Zn;«0O,y is an example of metal excess
defect.

(D) NaCl shows yellow colour due to the
formation of F-centre.

Dihydrogen with high purity (>99.5%) is

obtained by

(A) electrolysis of brine solution

(B) electrolysis of warm barium hydroxide
solution

(C) electrolysis of dilute sulphuric acid

(D) action of dilute hydrochloric acid on zinc
granules

Select the INCORRECT match.
(A) SO, : Angular

(B) SFg: Octahedral

(C) BrFs: Square pyramidal
(D) CIF; : Trigonal planar

Alkyl chloride containing 4° carbon atom(s)
would be .

(A) tert-butyl chloride

(B) neopentyl chloride

(C) sec-butyl chloride

(D) n-propyl chloride

The number of moles of hydrogen gas formed
when 2 moles of 2-methylpropan-2-ol reacts
with aluminium is .

A 1 B) 2

© 3 D) 6




10.

11.

Which of the following graph represents the
variation of A with vc for acetic acid solution?

(A) (B)

R e
© ’L (D) \\
e &

Which of the following is CORRECT for an

aqueous solution of NH,CN?

[K. of HCN = 4.0 x 107",

=1.8x107]

(A) The solution turns blue litmus red.

(B) The solution is neutral.

(C) The solution contains equal concentration
of H30"and OH  ions.

(D) The solution is basic.

Kb for NH4OH

Which of the following ions has d® outer
electronic configuration?

(A) Cr’ (B) Co’*

(C) Mn’" (D) Fe*

Assertion (A): p-Nitrochlorobenzene is more

reactive towards nucleophilic substitution

reactions as compared to chlorobenzene.

Reason (R): Electron withdrawing group at

meta position has practically no effect on

reactivity.

In the light of the above statements, choose the

most appropriate answer from the options given

below.

(A) Assertion is True, Reason is True; Reason
is a correct explanation for Assertion

(B) Assertion is True, Reason is True; Reason
is not a correct explanation for Assertion

(C) Assertion is True, Reason is False

(D) Assertion is False, Reason is True.

The volume of hydrogen gas liberated at STP
when 23 g of sodium is reacted with ethanol is

(A) 22.4dm’ (B) 0.5dm’
(C) 11.2dm’ (D) 1.12dm’

Which of the following is INCORRECTLY

matched?

(A) H,S — polar molecule with polar bonds

(B) CO, — non-polar molecule with polar
bonds

(C) CHCI; — polar molecule with polar bonds

(D) CCly — non-polar molecule with non-polar
bonds

13.

14.

15.

16.

17.

18.

19.

Model Question Paper - 01

Calculate the time required (in hours) to
decrease the concentration of reactant of first
order reaction from 1.2 M to 0.3 M if rate
constant is 0.1155 hour .

(A) 6 B) 12

(C) 18 (D) 24

The electronic configuration of thorium (Z = 90)
is

(A) [Rn] Rn] 5696d' 752
(B) [Rn] 5f° 6d° 75>
(C) [Rn] 5f' 6d° 75>
(D) [Rn] 5t 6d° 75>

Which one of the following methods is NOT
used for the synthesis of amines?

(A) Hofmann bromamide degradation

(B) Mendius reduction

(C) Gabriel phthalimide synthesis

(D) Carbylamine reaction

When ethyl methyl ether is treated with cold
concentrated HI, it gives two products. Products
formed are

(A) CHsl+ C2H50H

(B) CH;CH,0H + CH;OH + CH;I
(C) CH;OH + C,HsI

(D) CH;CH,I + CH;l + H,0

Isopropyl alcohol + acidic K,Cr,0O; —— X
Identify product ‘X’ in the above reactions.
(A) acetone (B) acetaldehyde
(C) ether (D) ethylene

Which of the following amino acids has -CH,OH
group in its side chain?

(A) Arginine (B) Serine

(C) Proline (D) Tyrosine

3.795 g of sulphur is dissolved in 100 g of CS,.
This solution boils at 319.81 K. The boiling
point of CS, is 319.45 K. The molecular
formula of sulphur in solution is .
(Given that Ky for CS, = 2.42 K kg mol | and
atomic mass of S =32 u)

(A) S (B) S
(C) Sy (D) Sy

The IUPAC name of the following compound is
(A) hept-3-ene
(B) 2-ethylpent-2-ene

(C) hex-3-ene
(D) 3-methylhex-3-ene
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20.

21.

22,

23.

24.
@
(D)

(I1T)
IV)

25.

26.

Combustion of glucose takes place as
C6H1206(s) + 602(g) —> 6C02(g) + 6H20(g);
AH = — 72 kcal mol™

The energy needed for the production of 1.8 g of
glucose by photosynthesis will be

(A) 0.82 kcal (B) 0.72 kcal
(C) 8.2 kcal (D) 7.2 kcal

When chlorine reacts with excess of ammonia,
X and nitrogen are formed. When excess of
chlorine reacts with ammonia, Y and hydrogen
chloride are formed. Identify X and Y.

(A) NH,CI, NCl5 (B) NCl, NH,CI
(C) HCI, NCl; (D) HCLN,

Which of the following is catechol?

A) @ B) OH
o™
OH
C D
© OH D) OH
HO OH

The product of the reaction between
dimethylcadmium and acetyl chloride is
(A) CH;COCH; (B) C,HsCOC;,Hs
(C) CH;CHO (D) CH;COC,H;

Which of the following are CORRECT
regarding nylon 2-nylon 6 and PHBV?

Both are condensation polymers.
Both are copolymers.

Both are aliphatic polyesters.
Both are non-biodegradable.
(A) LI (B)
(C) 1L 11 (D)

LI IV
1L, IV

Consider the following elementary reaction;
2ABg) — Agg + By
The molecularity of the reaction is

@ 1 B) 2
<© 3 D) 4
Find the vapour pressure of a solution

containing 4.0 g urea in 15 g of water.

(P! = 32 mm Hg and molar mass of urea
=60 g mol ™)

(A) 6.40 mm Hg (B) 37.12mm Hg
(C) 34.56 mm Hg (D) 29.44 mm Hg

®
W'

27.

28.

29.

30.

31.

32.

33.

34.

The cracking of propane yields
(A) ethene and ethane

(B) ethane and methane

(C) propene and H,

(D) ethene and methane

3 moles of an ideal gas is compressed from
50 dm’ to 30 dm’ against a constant external
pressure of 3.039 x 10° N m . The work done in
calories is .(1J=0.239 cal)

(A) +30.39 cal (B) +72.63 cal

(C) +1452.6cal (D) +2905.2 cal

Which of the following is obtained by doping
pure silicon with an impurity of group 15
element?

(A) n-Type semiconductor

(B) p-Type semiconductor

(C) Intrinsic semiconductor

(D) Insulator

Cl, + H,S — 2HCI + S
In the above reaction, oxidation state of sulphur
changes from

(A) zeroto-2
(C) zeroto+2

(B) —2tozero
(D) +2tozero

Which of the following is a mineral of zinc?
(A) Limonite (B) Siderite
(C) Cuprite (D) Calamine

Dimethylamine + Benzoyl chloride —2% 2

Product formed is .
(A) N,N-dimethylbenzamide
(B) N,N-dimethylacetamide
(C) N-phenylbenzamide

(D) N-methylbenzamide

The formula of two complexes X and Y of
chromium are given below:
[CI’(HQO)g]Ch and [CI’(HQO)5C1]C12HQO

X) (Y)
X and Y are examples of isomers.
(A) coordination (B) linkage
(C) 1ionization (D) solvate

Fischer projection formula of a molecule is
given below.

CH;

Cl

According to the representation, which bonds lie
below the plane of the paper?

(A) C-ClandC-H

(B) C-Cland C-CH;

(C) C-Brand C-CH;

(D) C-BrandC-H




35s.

36.

37.

38.

39.

(A)
(B)
©
(D)

40.

41.

What is the pH of 0.01 M solution of

ammonium  hydroxide which is 10%
dissociated?

(A) 3.00 B) 8.00

(©) 10.00 (D) 11.00

Which of the following substances is expected
to have the highest van’t Hoff factor when
dissolved in water?

(A) Potassium chloride

(B) Magnesium chloride

(C) Sodium nitrate

(D) Sucrose

Statement (I): Finely divided substances, rough
surfaces and colloidal substances are good
adsorbents.

Statement (II): The extent of adsorption
increases with decrease in surface area of
adsorbent.

Choose the most appropriate answer from the
options given below.

(A) Both the statements are correct.

(B) Both the statements are incorrect.

(C) Only statement I is correct.

(D) Only statement II is correct.

For a zero order reaction, the plot of [A]; vs t is
linear. The slope of the line is equal to

A Al

B) -k
©) k (D) 2303xk
The [IUPAC name of the complex
[Pt(en),(SCN), > is .

di(ethylenediamine)dithiocyanatoplatinum(IV)
bis(ethylenediamine)dithiocyanatoplatinum(IV)
dithiocyanatobis(ethylenediamine)platinate(IV)
bis(ethylenediamine)dithiocyanatoplatinum(II)

Identify the products formed in the following
reaction.

i

i. conc. NaOH
ii. H30™

(A) Phenylmethanol and benzoic acid
(B) Phenylmethanol and formic acid
(C) Methanol and benzoic acid

(D) Formic acid and benzoic acid

Mg) + 2HClag) —— MgClyg) + Hag)?

Calculate the mass of Mg required to liberate
6.72 dm’ of H, at STP.

(Molar mass of Mg =24 g mol )

(A) 32¢g (B) 48¢g

© 172¢g (D) 144¢

43.

44.

45.

46.

47.

48.

49.

50.

Model Question Paper - 01

Which of the following pair represents
one-dimensional nanomaterials?

(A) Nanowires, nanotubes

(B) Nanotubes, microcapsules

(C) Nanowires, thin films

(D) Quantum dots, nanoshells

XeF¢ on complete hydrolysis forms:

(A) Xe (B) XeOF,

(C) XCO3 (D) XCOZFZ
Calculate the number of atoms present in unit
cell of an element having molar mass
63.5 g mol ' and density 8.9 g cm .

[a3.NA =28.5cm’ mol’l]

@ 1 B) 2

<€ 4 D) o6

At 25 °C, the emf of the following

electrochemical cell

Ag | Ag” (0.01 M) | | Zn**(0.1 M) | Zng, will
be V.

(Given E.,, =—1.562V)

(A) 1432V (B)
(C) +1432V (D)

-1.4732V
—1.4436 V

The density of an ideal gas can be expressed as
d= .
RT RP

@ o ®
RM PM
© = @) o

What is angular momentum of an electron in
second orbit of hydrogen atom?

h h
A - ®) -
2n T
2h 4h
© — ® —
T T
Consider  the  coordination  compound,

K5[Cu(CN)y]. A coordinate covalent bond exists
between:

(A) K and CN™

(B) Cu’"and CN

(C) K" and [Cu(CN),]*

(D) Cu*andK"

Calculate the enthalpy of hydrogenation of
CyHy), given that the enthalpy of formation of
ethane and ethylene are -30.2 kcal and
+12.5 kcal respectively.

(A) —4.8kecal (B)
(C) —42.7 kcal (D)

+7.7 kcal
—7.7 kcal

The overlap of ¢ — p orbitals is called
(A) inductive effect

(B) electronic effect

(C) hyperconjugation

(D) resonance
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If the direction cosines of the two lines satisfy o i-(; 1a 112 PP P
the equations / — m + n =0 and /*— m* + n® = 0, © r= 'm3t3 Gi+2j+1k
then the angle between the lines is ol 1a s R R R
ENEEN LA A P
@ ®mI o o!’ ® = (i-5igk) +r6i 2] web
The differential equation whose solution is | g~ C€0S25°+sin25°
y=Ae +Be 7 is c0s25° —sin25°
d’y B ey (A) tan25° (B) cot20°
&) -5 ty=0 B) F-y=0 (C) tan 65° (D) cot 35°
dy . _ dy _ 2
© dr ty=0 (D) dr -y=0 9. j(—isztZ]dx:AanB10g|4e2"—5|+c,then
. sin x dy
Ify = (sinx)™", then —= (A) A=-1,B=. (B) A=1,B=-_
8 8
(A)  (sinx)™* {sin log{sin(ﬁ —fm (C) A=-5B=-L (D) A=-5B=_
4 2 8 8
(B) (sin x)* {sin 1og|:cos(% +§H} 10. Given0<x< %, then the value of
(C)  (sinx)™™* [ cos x. log (sin x) — cos x] Y
(D) (sinx)™* [ cos x. log (sin x) + cos x] s ﬁ*’ N 18
A survey of people in a given region showed |
that 20% were smokers. The probability of A 1 B) 3 (©) -1 (D —
death due to lung cancer, given that a person V3
smoked, was 10 times the probability of .death 11.  The general solution of sec 6 = V2 is
due to lung cancer, given that a person did not i i
smoke. If the probability of death due to lung (A) 2nm+x—-=,neZ (B) 2nt+—,neZ
cancer in the region is 0.006, what is the 3 6
probability of death due to lung cancer given (C) nm+ K ,neZ (D) 2nm+ K ,neZ
that a person is a smoker? 2 4
1 1 3 1 ¢
A — B — (€ — DO — x—1)e .
(A) 140 (B) 70 © 140 D) 10 12. Iﬁdxlsequalto
The solution of the differential equation 1 ‘
in? A +c B +c
- % _ sin ((x+y)) s (A) (x+1)2 (B) (e 1)
cos(x+y . .
(A) cosec (x +y)+tan(x +y)=x+c © = " +c (D) —— +c
(B) x+cosec(x+y)=c x+ (x+1)
(€) x+tan(x+y) i ¢ 13.  Ifthe lines given by ax” + 2hxy + by” = 0(h* > ab)
(D) x+ seex +y)=c form an equilateral triangle with the line
If z, and 7, are z co-ordinates of the points of Ix+my=1, then
trisection of the segment joining the points (A) (2a+b)(a+2b)=4n’
AQ2,1,4),B(-1,3,6)thenz, +z,= (B) (2a-Db) (a—2b)=8h22
A) 1 B) 4 (C) (Ba+b)(a+3b)=4h
<€ s (D) 10 (D) (3a—Db) (a—3b)=8h’
The vector equation oflipe 14.  If the volume of the tetrahedron formed by the
2x—-2=3y+1=6z-21is coterminous edges a, b and ¢ is 5, then the
(A) }z({_%j+2ﬁ]+ AMi+2] +6k) volume of the parallelopiped formed by the
3 coterminous edges a x b, b x ¢ and ¢ x a is
B) 1= (z_%j+2g]+x(3; 25 h (A) 400 (B) 576
373 (©) 900 (D) 1296




15.

16.

17.

18.

19.

20.

21.

22,

23.

J-ez" cos3x dx =
A) ¢**(2cos3x +3sin3x) e
13
e** (2cos3x—3sin3x
(B) ( 3 )
© ¢**(3cos3x +2sin3x) e
13
e** (3cos3x —2sin3x
D) ( )
13
The equation of the plane passing through

(3, 1, 2) and making equal intercepts on the
coordinate axes is

(A) x+y+z=4 (B)
(C©) x+ty+z=6 D)

x+y+z=5
x+y+z=7

If|5|:|5|:|5+5| =1, then |£—E| is equal to

(A) 1 B) 3

© 0 (D) 2
0

The matrix M = |1

1 2
2 3| and its inverse is
1 1

W

N = [n;j]. What is the element n,; of matrix N?
A) 2 ® -2 © 1 D) -1

J-sin(logx) log x dx =
X
(A) sin (logx)’+¢
(B) cos (logx)*+c
© —% cos (log x)* + ¢

(D) —% sin (log x)* + ¢

In a AABC, ¢’sin 2B + b%sin 2C =

(A) A (B) 2A

(©) 3A (D) 4A

(where A is the area of triangle ABC)
EX(BXE)+BX(EXE)+EX(EXE)=

@A)y 0 B 1 < 2 @O 3
The shortest distance between the lines
;:(f+23'+f<)+7»(§—j+f<) and
;:(Zf—j—l;)+p(2f+j+2f<) is

3 5
NGl ©) NGl D) s5V2

The angle between the tangents to the circle
x> +y* = 25 from the point (7, -1) is

@ 3 ® - © 3 O 7

(A) 32 (B)

24,

25.

26.

27.

28.

29.

30.

31.

32.

Model Question Paper - 01

Iftan ' x + 2cot ' x = %ﬂ , then x is

-1

(&) Bl

B B © 3 D

S

3
cosx
dJC:
-([(4+ sinx)(3 +sinx)

@) e 2] ® o 2]
(€) 1og@ (D) log(%J

The range of 7, 11, 16, 27, 31, 33, 42,49 is
(A) 42 (B) 41 <) 7 (D) 31

The derivative of /x> +1 is

@A) = (B) ———
x* -1 2x* +1
2

© = D) ——=
x"+1 x +1

A coin is tossed 10 times. The probability of
getting exactly six heads is

512 105
A) =— B) —
(A) 513 ®) 512
100 10,
) — D C
© 15 @) "Cs
The function f(x) =9 — x° — x’ is decreasing for
(A) 5<x<7 B) x<1
© x=1 (D) All values of x
The simplified circuit for the following circuit is
S N
S s
e . .
(A) Si (B) S,
© D)
S’l S’2

The locus of the mid-point of the portion
intercepted between the axes of the variable line
X cos o+ y sin a = p, where p is a constant, is

@A) FLey=4p’ B L=t
Xy p
4 1 1 2
©) x2+y2=—2 (D) ?+7:?
2 2
If x = ¢, then %% is equal to
3
A) ¥ (B) —2¢¥
(C) 2e7 D) 1
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33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

X is a continuous random variable with

probability density function
3

fox)=2,0 <x<1

)= 1.0 =x

=0, otherwise
Then, the value of P(0.2 < X <0.3) is

0.65 0.0065
A — B
@ ®
0.065 0.0064
C) —— D
© D) ==

If |Zl|=1, |22|:2, |Z3|=3 and |9lez+4zlz3+zzz3 =12,
then the value of |z,+z,+z,| is

(A) 3 B) 4
© 8 D) 2

If (p A~r) > (~p Vv q)is a false statement, then
respective truth values of p, q and r are
(A) T,F,F B) FT,T
© T,7T,T (D) FEEF

Maximum value of 4x + 13y subject to
constraints x>0,y>0,x+y<5and3x+y<9is

(A) 47 (B) 65

(C) 56 (D) 12

i £ o243 _

-3 x*—-27

@ T ® 3 © 15 o

The domain of the function
cos (logy(x* + 5x + 8)) is
A) [2,3] (B)
© [3.1] D)
A square plate is contracting at the uniform rate
of 3cm’/sec. The rate at which the perimeter is
decreasing when the side of the square is 12 cm
long is

(A) % cm/sec

[-2,2]
[-3,-2]

(B) % cm/sec
©) i cm/sec (D) none of these

Equation of angle bisector of the two planes
x+2y+3z=land3x+y+2z=21is

(A) 4x-3y-5z=3 (B) 2=x+y+z=1
<€) 2x-y-z=1 (D) None of These
The degree of the differential equation
d*y dy ! P

— T I+ =] =0is

dx dx

@» 1 ® 2 © 3 @O 4

The number of arrangements of the letters of the
word BANANA in which two N’s do not appear
adjacently is

(A) 40 @B) 60 (C) 80 (D) 100

®
==

U

43.

44.

45.

46.

47.

48.

49.

50.

If the tangent to the curve y = 3x* — 2x + 1 at a
point P is parallel to y = 4x + 3, the co-ordinates
of P are

(CVRNCAY B) (1,2)

© L2 D) -1

A random variable X has the following
probability distribution:

X=x 0 1 2 3
1 1 1
P(X= — | = | = |k
X=0 33
Then the value of k is
1 1 2 1
A — B — C - D —
@ ; ® < © I O 3

The value of p and q for which the function

sin(p +1)x +sinx

, x<0
f(x) = q , x=0
_— x>0

3/2 >
X

is continuous for all x in R, are

1 3 5 1
A =—, q=-= B ==,q=—
A p 54775 B) p 5475

3 1 1 3
C =—-,q=— D =—.,q==
© »p 5973 D) p 52973

If f(x) = x* and g(x) = sin x, thenff (x).g(x)dx =
(A) xcosx+sinx+c

(B) —xcosx+sinx+c

(C) 2xsinx—2cosx—x>cosx+c

(D) 2xsinx+2cosx—x>cosx+c

In a AABC, cot (A;Bj.tan(A+B] is equal to

a—-b a+b
(A) a+b ®) a—b
a(a—-b) b-a
© b(a+Db) ©) b+a

For any two vectors a and b, (a x b)® is
equal to

(A) a’-b (B)
© =z b — (g-t_))z (D) None of these

_ —2
a’+ b

The approximate value of sin (31°), given that
° =0.0175% cos 30° = 0.8660, is

(A) 0.5100 (B) 0.5152

(C) 0.5295 (D) 0.5175

Area bounded by the curve y = x*, X-axis and
ordinates x =1 and x =3 is
(A) 64 sq. units (B)

© % sq. units (D)

27 sq. units

242 .
T Sq. units

10
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ANSWERS AND SOLUTIONS

Model Question Paper 01

PHYSICS
©)
For a diffraction pattern, W = 1D
a
1 C e
W oc —, where a is slit width.
a
B)
3
K-E'avg = 5 kBT
-19
T= 2 5 0490610 7 3907 44
3 1.38x10
=3514 °C
(D)
n
—R. -
Ve n pD
For laminar flow, Reynold’s number R, = 200
o 200107
€ 10°x4x107
=5x10"ms"
B)
Resistance, R = XZ 0 5Q
110
R L
10 A 4
()
N
220V

For a RL circuit;
d=c¢'—¢&
i?@nfL)* = ¢’ - (iR)’
¢’ —(iR)
24n’f?
(220)* - (10x5)°
10 x4x(3.14)2 x (50)?
L?=0.466 x 107
L=0.068 H

D)
For CE configuration, voltage gain = 3 x R{/R;

L=

. P i
Power gain = B x Ri/R; = _ower gal gan'l =
Voltage gain

6.

10.

A

%

Vertical velocity at bottom,

2 _
u”=5gR
v2 =1’ - 2gR = 5gR — 2gR = 3gR
Tangential acceleration at bottom is
a,= g (downwards)

Centripetal acceleration at bottom is

2
\Y%

a,=—=3

R g
Total acceleration will be
a=.a’+a’ =g10 m/s’
(A)
x=5=10sin (ot + a)

1 .
= B = sin (ot + o)
. . T
sin (ot + o) = sin r
T .
= ot+o= i radian
(D)

1 T
n= —
21\ pnr?

For n; =n, when T is same,

1 _ 1
ll\/plr]2 lz\/pzrz2
b N7 e
N

D)

Stefan-Boltzmann Law - Relates the energy
radiated by a black body to its temperature.
Hence, this is the wrong pairing.

(D)

~

231
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11.

12.

13.

14.

15.

16.

17.

18.

A
A

From 1* law of thermodynamics,
dU=dQ - dw
= dU=dQ(<0)
=dU<0

So temperature will decrease.

D)
©

Volume of the magnet,

mass _ 65x107° _ 1055 m’
65%10°

. M 6
Magnetization, M, = —* = —
\Y% 10

(- dW =0)

B density

M, =6 x 10° A/m

A

Given that, coil is kept perpendicular to
magnetic field B=5x 107 T.
Thus, angle between area vector A and magnetic
field B is, 6 = 0°
e.m.f. induced,
e =N 4
dt
BAcos6
dt
_ 600x4x107° x 0.05
0.1
=12x 107V

(D)
(B)

On reflection from denser medium, there is a
phase reversal of 180°

=N

Now, new amplitude = % x0.6=04

After reflection, wave will travel along negative
x - direction

Equation of reflected

y = 0.4sin2n {H% + nJ

wave is

= —0.4sin2n(t+§j ...[* sin (m+0)=—sin 0]

(A)

I is always proportional to mass and radius of
the body. Here, two bodies having same shape
and same radius are given.

I is directly proportional to mass of the body.

==

19.

20.

21.

22.

[cM and [ocpV
But V = constant

Icp

L _p_ Py
L %) Piron
But pas < Piron
ILi<h

©

When charge enters perpendicular to electric
field, it describes parabolic path.

(D)

To obtain an emission wavelength electron must
transit from higher energy state to lower.

For transition fromn=2ton=1,

1R {L_L} A
Ay 1?22 4
For transition fromn=5ton=2,

1
L_g[L1]o2m
sy 2’5 100
11

7\‘52 )\’21
As2 > Ao
D)

Distance between adjacent nodes = A/2

2n . .
Also, — = coefficient of x in the argument of

. . 2
the sine function =k or, A = f

The distance between adjacent nodes =

~1a

A

Separation between the plates is decreasing as
they approach each other.

V =Ed

Electric field remains constant between the
plates, so V oc d

2

Now, force on each plate = —4
Ag,
But, F =ma
. F q
Acceleration (a) = — = ———
m 2Ag,(m)

= a = constant

As, acceleration is constant and distance is
decreasing, the distance — time graph will be a
parabola with decreasing value of d.

232



23.

24.

25.
26.

27.

28.

==

Similarly, V-t curve will be,

v

< l t >

A)
Power of the incident photons is,
p= E
t
But, P=Fc
E =Fct
=2x107x3x10°x10x107°
=600x107°J
=600 nJ
A)
LetI=Y = = —0015A=15x 10" A
R 200

=15mA
Range of ammeter is 15 mA.
The range of ammeter can be increased but
cannot be decreased. Hence, the ammeter cannot
be converted into range of 10 mA.

©
©

. . 2
Earth is solid sphere, so M.I. = gMR2

E, L+, _(8+2)_§

E_z ll_lz 8-2) 3

(B)

Let r be the radius of each droplet and R be the
radius of the big drop.
Since the total volume is the same, we have
106 y 4r? _ 47R’?
3 3
R'=10°r’ = R=100r.
The surface energy of one million drops,
E, = 47r’T x 10°
The surface energy of one big drop,
E, = 47R’T

29.

30.

31.

Answers and Solutions

©

For an object thrown upward,
Velocity 2s before maximum height
= Velocity 2s after maximum height
v=utat=0+98 x2=19.6 m/s

D)
For an observer at rest and source velocity
constant, apparent frequency heard,

n'=n|—v
viv,

When source approaches,

’ A\
n"=n = constant x n
V-V

Here, constant >1, hence apparent frequency
heard is constant and higher than n.

When source moves away,

— v _
n=n ( ]—constant X n
vV+V

Here, constant < 1, hence apparent frequency
heard is constant and lesser than n.
The graph (D) represents the situation best.

A

Mass = density x volume -f T
dm = o nrdz

From the figure, i

r R h
tano = —= —
z h
R
r= gZ v
|
Now, ! R

J‘de Tcnrz zdz
= 0
IdM %TCRZhG

where, dM = mass element of entire cone.

3 YR
Zcm = —thl(gzj zdz

_ 3 (R
hR?| h? 3

h
Iz3dz
3|:z4:|h
| 4 )

3h
4
distance of centre of mass from base is
3h h

h-22 ==
4 4

Zcm =

centre of mass has co-ordinates (0,0,%)

233
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32. (A) After carrying out changes,
Since light transmitting area is same, there is no LM (R21)(L) ;
effect on intensity. F= P d
33. (B) From (i) and (ii),
E’_id'__z(i]__z(%]_—_g
3. D) F 1/d \d) "18) 9
RI R2 3
f——=xm ‘ —SF=—
RI* 80_cm » S 9
e—>A G A Ble—»i
10 cm 20 cm 39. (B)
v For AC, XL =2nfL
50 g wt l For DC, = zero
100 g wt 100 g wt X401 _ infinity
XL(DC)
Let the knife — edge be balanced at x cm from
point R. For equilibrium, considering moments 40. (B)
about point R, Ig =5 pA, Rg =300 kQ, Vgg = 0.5V
W, x RA+W xRG + W, x RB Ves = IgRp + Vig
=(W;+W+W,) xx =5%x10°%x300x 10°+0.5
50 x 10 + 100 x 40 + 100 x 60 =5x3x10"'+05
=(50+ 100+ 100) x =15+0.5
500+ 4000+ 6000 =2V
X=———"——=42cm
250 41. (A)
35. (B) - Gmm,
Resultant intensity, r’
[=1+1,+2{L1, cosd F o Lz
At central position with coherent source, r R
. F’
Icoh = 410 ( Il = 12 = Io) .. (1) F = [%J
r
In case of incoherent at a given point, ¢ varies s
randomly with time = (cos ¢),, =0 = ( r j _16
Lo =1 +1, =21, ..(ii) 3/4; 9
I ) F' =1.78F
e ....[from (i) and (ii)]
Ilncoh 1 42' (D)
36. (D) For bifocal convex lens:
1 11
Z=(u-1D| 141
o= Y0 _gdA_pgd o2 _omp & P ){Rij
dt dt dt dt
le| =21 x 0.02x2 x 102 x2x 107 _(u-Dx2 (R, =R,=R)
=1.6tpuV R
For half plane-convex lens:
37. (B) 4 For plane surface: R, =
Change in internal energy of the gas, | )
R(T,-T 2 u—1—
AU=—AW=(2—11) (on=1) PR
v _
83 (320-300)=41 :;;C’:(“Rl) "2 Rl:2
=— - =415] n-
(1.4-1) ( ) ,
L
38. (O
Force between two long conductors carrying = f'=2f
current, 43 A
F= o lh, (i) W
2n d o On a wavefront, all the points are in same phase.
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44.

45.

46.
47.

48.

®
==

U

A

Heat produced by A.C. =4 x Heat produced by
D.C

i2 Rt=4 x 'Rt
2 =4x3°

ims =2x3=6A
(B)

AM=2m, A,=2.02m
Since A <Ay, son; >1n,

n—n,=2

Y _ Yy

Aooh

V[—}Lz_k']=2
Ak,
2%x A

v= x M,
7"2_7\'1

_ 2x2x2.02 — 404 m/s
202-2

Answers and Solutions

49. (B)
Magnetic field inside a toroid is given by,
_ _ kNI
B=penl=
Ho 2nR
For first toroid, B; = BN
2nR,
For second toroid, B, = HNT
2nR,
B, N, R, 400 02
=2 = T =1-1
B, R, N, 04 200
50. (A)

If R is radius of sphere and r is distance of point
from centre of sphere then, forr > R,

_ . q
dre,r’
1 3.2x107
4me, (15x10'2)

-7
—9x10°x 2210 _ 128 % 10° NIC
225x10
CHEMISTRY

1. (B)
In substitutional impurity defect, the foreign
(impurity) atoms are found at the lattice sites in
place of host atoms.

2. (B)
Electrolysis of warm aqueous solution of barium
hydroxide using nickel electrodes gives
dihydrogen of high purity (>99.5%).
3. (D)
4. B)
1° 1°
CH; CH;
] ° 30 1 ° 40 10
CH; -C-Cl CH; -C-CH,-Cl
10 | 10 |
CH; CH;
tert-Butyl chloride Neopentyl chloride
1 ° 20 20 ] o 1 ° 20 1 °

CH; - CH, — CH — CH; CH; — CH,; — CH,

Cl Cl
sec-Butyl chloride n-Propyl chloride
5. A)
Alcohols react with active metals to form
hydrogen gas.
6(CH3);C- OH +2A1 —— 2 [(CH3);C - O]sAl+3H; 1
Alcohol Active Alkoxide
metal

2 moles of 2-methylpropan-2-ol will give one
mole of hydrogen gas.
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6. D)
7. D)
Since K, <K, the solution will be basic.
8. (B)
Cr*" :[Ar] 3d*
Co™ :[Ar] 3d°
Mn’" : [Ar] 3d*
Fe’" :[Ar] 3d’°
9. (B)
The presence of electron withdrawing group at
ortho and/or para position greatly increases the
reactivity of haloarenes towards nucleophilic
substitution reactions.
Hence, p-Nitrochlorobenzene is more reactive
towards nucleophilic substitution reactions as
compared to chlorobenzene. The presence of
electron withdrawing group at meta position has
practically no effect on reactivity.
10. (O)
The reaction is
2C,Hs - OH +2Na —— 2C,HsONa + H,T
Now, 23 g sodium = 1 mol sodium
From reaction, 2 mol sodium liberate 1 mol H,
=224 dm’ H,
Hence, 1 mol sodium liberates 0.5 mol H,
=11.2 dm’ H,
11. (D)
CCly — non-polar molecule with polar bonds
12. (B)
For a first order reaction,
2303 [A]
k==—"—1 0
" 0810 (Al
_ 2303 1o 12
0.1155 203
=19.94 x logy (4) = 19.94 x log;, (2°)
=19.94 x 2 log; (2) = 19.94 x 2 x 0.301
=12.0 hours
Alternate method:
y _ 0.693 _ 0.693 — 6 hours
k 0.1155
12M —25 0.6 M—2- 03 M
[Al: [Al: [Ale
No. of half-lives (n) =2
Therefore, time (t) =2 % 6 = 12 hours
13. (B)
14. (D)
15. (A
CH;0C,Hs + HI — > CHjl + C,HsOH
Ethyl methyl Methyl iodide ~ Ethyl alcohol
ether

==

16.
17.

18.

19.
20.

21.

22.
23.

(CH3),Cd
Dimethylcadmium Acetyl chloride

24,

A

(B)
HO - CH,

H,N - CH - COOH

Serine

©

For solution of sulphur in CS, (solvent),
AT, =Ty~ T, =(319.81 -319.45) K =0.36 K
From formula,
_ 100K, W,
PATW
_ 1000 gkg ' x2.42 K kg mol ' x3.795 ¢
- 036K %100 g

255.1 g mol’
Now, atomic mass of S=32u

Number of Sulphur atoms in a molecule
Molar mass of sulphur

Atomic mass of sulphur

_ 255.1
32
=797~8

Molecular formula of sulphur in CS, = Sg
(D)
(B)

The equation for photosynthesis is the reverse of
combustion of glucose.

6C02(g) + 6H20(g) —> C(,H]QOG(S) + 602(g) ;
AH = 72 kcal mol ™
Molecular mass of glucose = 180 g mol™
180 gmol™ =72 kcal mol ™
18g= 72 kcal mol™ >i|18 g
180 g mol

=(.72 kcal

(A)
8NHj; + 3Cl, —— 6NH4Cl1 + N,
(Excess)

NH; + 3CL—> NC13 + 3HCI

(Excess)
(B)
(A)
+ 2CH;COCl — 2CH;COCH; + CdCl

Cadmium
chloride

Acetone

(A) 25. (B)
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26. (D)
P'—P WM,
BMW,
32mmHg-P _ 4gxI8gmol”
32 mm Hg 60 gmol ™ x10.5 g
32 Hg-P,
MR ETN —0.08
32 mm Hg
32 mm Hg - P; =0.08 x 32 mm Hg
32 mm Hg - P, =2.56 mm Hg
Py =32 mm Hg — 2.56 mm Hg =29.44 mm Hg
27. (D)
CH;—CH,~CH; —g35-—> CH, = CH, + CH,
Propane Ethene = Methane
28. (O
W =P.AV (as work is done on the system)
=(3.039 x 10° N m %) (50 — 30) dm’
=3.039x 10°Nm ™~ x20x 10° m’
=6078 Nm= 6078 ]
= (6078 x 0.239) cal
=+1452.6 cal
29. (A
30. (B)
-2 0
Cl, + H,S —» 2HC1+ S
|
31. (D)
32. (A
(A) ﬁ
(CH3),-NH + C¢Hs - C - Cl
Dimethylamine  Benzoyl chloride
(ﬁ
— D8 5 (CH3) — N - C - CeHs + HCI
N,N-Dimethylbenzamide
33. D) 34. (B)
35. (D)
c=10"M
For a monoacid weak base,
[OH ]=cxa
[OH]=107x —
100

36.

[OH]=1x10"M

pOH = —log;o[OH ] = — logjo (1 x 107°)
pOH =3.00

pH + pOH = 14

pH=14-pOH =14 -3.00

pH=11.00

(B)

==

37.

38.
40.

41.

42,
43.

44.

45.

|
|| Cx
H-C-H + ©/ ) &

Formaldehyde

Answers and Solutions

©

Finely divided substances, rough surfaces, and
colloidal substances have higher surface areas
making them more effective at adsorbing
molecules or ions from the surrounding
medium. The large surface area provides more
sites for interaction, enhancing the adsorption
process. Hence, statement I is correct but
statement II is incorrect.

B) 39. (B)
(B)
The given reaction is Cross Cannizzaro reaction.

H
O

i. conc.NaOH
ii.H;0*
Benzaldehyde

CH, - OH I
©/ +H-C-OH

Phenylmethanol Formic acid

©
Number of moles of a gas (n)
_ Volumeof gas at STP
22.4 dm’ mol™
_ 672dm’

22.4 dm’ mol™
Mg(s) + 2HCl(aq) e MgC12 + Hz(g)T
1 mol Mg = 1 mol H; gas

=0.3 mol

Mg required to liberate 0.3 mol H, gas
=03mol=03x24=72g

(A)
©
XeF¢ + 3H,O0 — XeO; + 6 HF
©
Density (p) 2
ensi =
y (p 2 N,
89— 63.5xn
28.5
L 89x285 _,
63.5
(B)

For the given electrochemical cell, the oxidation
reaction at anode, reduction reaction at cathode
and overall cell reaction are as follows:
2Ag—>2Ag +2¢  (Oxidation at anode)
Zn?+2¢ —> Zn (Reduction at cathode)

2Ag+Zn” —— 2Ag" + Zn (Overall cell reaction)
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The emf of the cell is given by

. 00592, [Ag'T

Ecan = Ey n log,, [Zn"]
Substituting the values in above equation,

0.0592,  (0.01)

Bt =—1.562 — I
I 2 BT o
=-1.562 - &259210&)10’3
0592
=_1562— (—3)%
=_1.562+0.0888 =— 14732V
46. (D)
PV = nRT
pv=2RT
M
p— mRT
VM
m_PM
V RT
p

47. (B)
The angular momentum of an electron in a
given stationary orbit of hydrogen atom

=mvr = nhy (wheren=1, 2, 3)
2n
Angular momentum of an electron in second
orbit of hydrogen atom = 2h _h
2n w
48. (B)
49. (©)
Given that,

ZC(S) + 3H2(g) —> C2H6(g) ; AH=-30.2 kcal ...(1)
ZC(S) + 2H2(g) — C2H4(g) ; AH=+12.5kcal .. (11)
Subtracting eq. (ii) from (i), we get

C2H4(g) + Hz(g) —> C2H6(g) 5 AH = —42.7 kcal

50. (C)
MATHEMATICS

1. ©
Putting m =/+ n in m* = /* + n’, we get
(I+ny=F+n’
=>Mmh=0 =[=0o0rn=0
If/=0,thenm=n

a1,b1, C = 0, 1, 1 and
ay, by, c2=1,1,0

The angle between the lines is given by
0+1+0 1

cos O = = _
NO+1+1-41+1+0 2
=T
(B)
y=Ae" +Be " ...(0)
= Y =Ae" - Be *
dx
dzy _ X —X
= o =Ae" +Be
=y ...[From (i)]
d2
& =0
D) .
y=(sinx)™"

Taking logarithm on both sides, we get

log y = sin x log (sin x)

Differentiating both sides w.r.t. x, we get
1

L 1 .
L& ginx —— . cos x + log (sin x).cos x
y dx sinx

= l-d—y=cosx+cosxlog(sinx)
y dx

= % = (sin x)™ [cos x + cos x log (sin x)]
©

Consider the following events:

S = person is smoker,

NS = person is non smoker,
D = death due to lung cancer

P(D) = P(S)P (gj 4 P(NS)P [%j

— 0.006 = &Xp(Bj + 80 1 p[Bj

100 s) 100107 \s
P(EJ _ 1000x0.006 _ 6 _ 3
280 280 140
(B)
)
[ sy ..
dx  cos(x+y)
Putx+ty=v ...(11)
S+ o (i)
dx dx
Substituting (ii) and (iii) in (i), we get
dv _ sin’v
: —_— =
dx  cosv

Integrating on both sides, we get

de— fcosvdv =cC=>x-— [— ,1 ]=c
sin- v sinv

s 2

...[Put sin v=t = cos v dv = dt]
= Xx+tcosecv=c
= x+cosec(x +y)=c
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(D)
M C(xl; J’I; Zul) D(x27 y"2; ZZ)
AQ2,1,4) B(-1, 3, 6)

C divides AB internally in the ratio 1 : 2 and
D divides AB internally in the ratio 2 : 1.
_1©+2(4) 20 +1(4)
1+2 2+1
14 16
)
30
3
=10

ZI+Z2

©
Given cartesian equation of the line is
2x—2=3y+1=62-2

:»2(x-1)=3[y_(—?1n:6(2_%)

1 1 1
2 3 6
5] -3
- x—1 _ 3) _ 3
3 2 1

The given line passes through (1,%,%} and the

direction ratios are proportional to 3, 2, 1
The vector equation is

r = (i—%j#%li} +A3i +2]+ k)

B)

cos 25° +sin 25° _ 1+tan 25°

c0os 25° —sin 25° - tan 25°
_ tan 45° +tan 25°
" 1—tan 45° tan 25°

= tan (45° + 25°)

=tan 70°
= tan (90° — 20°)
= cot 20°
(A)
. 7 (o2
I(3ezx+5]dx= I—1(4e2- -5) + g(8e2 ) "
4e* -5 4e* -5
7¢ 8%
= Jar+ §I4e“—5

=—x+ % 10g|4e“—5| +c

A=-1 andB=%

10.

11.

12.

13.

Answers and Solutions

(A)
_ 2
tan {sin1 {% + I\Ex } —sin™ x]
= tan{sin1 %} —sin™ x}
— tan | sin! {sine + cose} o Put sin'x =0
\/5 “|= x=sin0

— tan { {(ezﬂe}

= tan{@+£—9}
4

T
=tan —=
4

D)
sec 0= 2

1
=cos0= —

NG

T
:>cos(9:cosz

:>9=2nni%,nez

.. cosO=cosa=0=2nm =+ q]

B)
(x-De" (x+1—2)ex
Py &y e
_ { 0 }

(x+l)2 (x—i—l)3
:(xil)2+c

L Je TR () + £(x) Jde = e (x) + o

©)

Since ax® + 2hxy + by* = 0 are pair of lines

forming sides of an equilateral triangle.

Angle between them is 60°.

2v/h* —ab
a+b

tan 60° =

2vh? —ab
a+b

= 3(a +b)’ =4(h’ — ab)

= 3(a’ + 2ab + b*) = 4h” — 4ab
= 3a’ + 10ab + 3b* = 4h’

= 3a’ + 9ab + ab + 3b* = 4h’
= (a+3b) (3a+b) =41’

= 3=
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14. (O)
Volume of tetrahedron = 1 [E b EJ
6
=s=-[abe]=[abc]=30

Edges of parallelopiped are axb,bxc, cxa
Volume of parallelopiped =[axb b xc cxa]

=[ab E]z

=30% =900 sq. units

15. (A
, ¢*(2cos3x+3sin3x)
je “cos3x dx = +c
13
Shortcut - 15
_"e cosbxdx = —2 (a cos bx + bsin bx) + ¢
+

16. (O)

Equation of a plane making equal intercepts on

co-ordinate axes isx +y+z=k

Since this plane passes through (3, 1, 2),

3+1+2=k

=k=6

Equation of the planeisx+y+z=16
17. (B)

R — - =2 -2 —12

|a+b| +|a—b| =2 |a| +2|b|

- 2 2
=1+ |a—b| =2 (12 +2(1)
= |a —b| =3

Shortcut - 17
‘5+E|2+ ‘E—Er: 2|£|2 + 2|B|2

18. (D)
Since, N = M
* kK
k% 2
% ok k
: * % %
N = adiM _ I
Ml 2
k% k
Np3 = -1
(Need not evaluate the remaining terms)

19. (O
Put (log x)* =t = 2log x. ! dx=dt
x

J-M 10gxdx=%fsmtdt
X

% (-cost)tc= —% cos (log x)2 +c

20.

21.

22,

D)
¢*sin 2B + b’sin 2C
= ¢*(2sin B cos B) + b*(2sin C cos C)

Since A = % acsinB=%absinC

sin B = 2—A nC= 2—A

ac ab
¢’sin 2B + b’sin 2C
=2¢? (2—AcosBj + 2b2(2—Acost

ac ab
_ 4A(ccosB+bcosCJ
a
=4A [EJ ...[by projection rule]
a

=4A
(A)

ax(bxc)+bx(exa)+ex(axb)

= [(a-co-(a-b)e]+ [(o-a)e-(b- )}
(cb
= (a-c)b—(a-b)c+ (a-b)e—(b- )5

=0

(B)

§=(i+2j+12)+x(i—j+12)

and ;:(Zf—j—f()+u(2i+j+2f<)

Here, a_1= f+2}+12, b_1=§—j+k,
a,=2i—j-k,  b,=2i+j+2k

Now, a,—a, = i-3j-2k

i k
and b,xb,=|1 -1 1
2 2

=i(2-1)—j(2-2)+k(1+2)
=-3i+3k
(2,2, ) (b xb, ) = (i ~3j-2K)-(-3i +3K)
=1(-3) -3(0) - 2(3)=-9
=18
=32

B

(22-2) (brxbe)

Shortest distance = L
|b1 X bz

——units

W2l V2

‘ -9
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23.

24.

25.

26.

®
==

U

(D)

The equation of the circle is x* + y* = 25
radiusa=>5

LetP=(7,-1)

Let the equation of a tangent to the given circle
from P be

y=mx+avl+m’
y=mx+5vI+m’

As P(7,-1) lies on tangent, we have

—1=7m+5J1+m?

= (7m+ 1)>=25 (1 + m?)

= 49m” + 1 + 14m = 25 + 25m>
= 24m* + 14m - 24 =0

= 12m’+7m-12=0

_ 3 4
>m=>,——
4 3

Letm; = 3 and m, = _4
4 3
Then, mym, = -1
Hence, the angle between the tangents is g .
(A)

. - - 5
Given, tan "X +2cot 'x :?n

_ _ - 5w
= tan 1x+cot 1x+c0t 1x= Z

_ 5
—cotlx=22_T  |. tan”' x + cot ' x = =~
6 2 2
:>co‘(1x=E
3
T
=>x=cot —
3
=>x= !
3
(B)
3 COS X
Letl=

. (4+sinx)(3 +sinx)

Putsinx=t= cosx dx=dt

o dt
a !(4+t)(3+t)

1

1 01
=—|—dt+ | —dt
04+t 03+t

=— [10g|4 + tl]; + [log|3 + tl];
=—(log 5-1log4)+ (log4—1log3)
5 4
=~ log> + log—
og4 og 3

16
I = log| 2
Og(lsj

(A)
Range=L-S=49-7=42

27.

28.

29.

30.

31.

Answers and Solutions

d
dr  24x?+1 a(xZH)

(B)
Probability of getting head is p =

o | —

q=1l-p=1-
Also,n=10
Required probability =P (X = 6)
h 1 6 1 4
=10¢c | 2 2
6(2] (2j
_10s
512

o | —
o | —

(D)

f)=9-x"—x" = f'(x)=-5x" - 7x°
= f'(x) <0 for all values of x.

©

The symbolic form of circuit is
pvaA(pv~q

=~pVv(qQA~q) ...[De Morgan’s law]
=~pVvF ...[Complement law]
=~p ...[Identity law]

(B)

The straight line x cos o + y sin o0 = p meets the

X-axis at the point AE P

,O] and the Y-axis at
cosa

the point B(O, P ]

sina
Let (h, k) be the co-ordinates of the middle point
of the line segment AB.

Then, h= 4
2cosa

and k = p
2sina

= coso.=-2 and sino =
2h 2k

2 2

2 .2
cos a+sm o= p_+p_

4h*  4K°

2
:}1:p_ L+L
4 \nh* k?

1 1 4
22

K
Hence, locus of the point (h, k) is
1 1 4

2 27 2

Xy p

241



MHT-CET: Model Question Papers
with Solutions (PCM)

32.

33.

34.

3s.

36.

®) |
x=¢”
dx e
dy
Ix e
dy?
Now, x = ¢
logx=2y
_1
y==logx
d_y = L
dx  2x
dx _ 1 -
yz X 2 e2y)2
2 2
(B)
03 3 R
P(02<X<03)= |= dx=|=—
0-216 o4 02
- L[(o.s)“ ~(0:2)']
_ 0.0081-0.0016
64
_ 0.0065
64
(D)
|Zl|=l,|Z2|=2, z3|=3

= z,2,=1,2,2,=4,2,2,=9
|9le2 +4z,z, +ZZZ3|=12

= |Z3z3 ZIZZ+ZZZZZIZ3+Z]ZIZZZ3|=12

= |Z1ZZZ3||;3+;2+;1|=12

= |z1 +z, +Z3| =2

A)

Since (p A~1r) > (~pvq)=F

= (par~r)=Tand (~pvq)=F
=>p=T,~r=Tand~p=F,q=F

=>p=T, q=F,r=F

The truth values of p,qand r are T, F, F respectively.

(B)

==

37.

38.

39.

40.

The feasible region lies on origin side of lines
x+y=>5and 3x +y =9, in first quadrant.

The corner points of feasible region are
0 (0,0),A(0,5),B(2,3)and C (3,0)
Maximum value of objective function
z=4x+ 13yisat A (0, 5)

z=4(0)+ 13(5) =65

©)
X -243 0 xX-3F
lim — =1l ——
X3 x _27 X3 x _3
5 5-3
-
16
=15 ...{.'limxn_an =2am"}
xoa x" —a n
(D)

—1<logy(x* +5x+8)<1
= %S(x2+5x+8)§2

:>x2+5x+%20

2 2
) (3
2 2 2 2
5V .5
= (x+5j + Z20andx2+5x+6so
S>@E+3)(x+2)<0=x e[-3,-2]
A
Let A, P and x be the area, perimeter and length

of the side of the square respectively at time
t seconds. Then, A = x* and P = 4x

P=4/A
@_, 1 d
dt 2JAdt
= %.i—?z%ﬁ:lcm/sec
©
Equation of the required angle bisector is
x+2y+3z-1 _ +3x+y+22—2
JI+4+9 © J9+1+4
=>x+2y+3z-1=3x+y+2z-2
OR

x+2y+3z-1=-3x-y—-2z+2

=>2x-y—-z=1 OR 4x+3y+5z=3

Shortcut - 40
Equation of angle bisector of the two planes
aixt+byy+ciz+d =0anday +by+tcz+d,=0is

ax+by+cz+d _

+a2x+b2y+czz+d2

2 2 2 - 2 2 2
\/al +b; +c, \/az+b2+c2
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41.

42.

43.

44.

45.

(B)

4
d_J[: + 1+(d_y
dx dx

Here, the highest order derivative is o with

power 2.
degree =2

(A)

Required number of arrangements
= (Total number of arrangements)
— (Number of arrangements in which N’s

6! 5!

B 2!x 31 3!
=60 — 20 = 40

(B)

Let the coordinates of P be (xy, ;).

Then, y; = 3x — 2x; + 1

Now, y = 3 —
Y 6x -2
dx
d
3,
dx i, )

Slope of the given line is 4.
Since the tangent is parallel to the given line,

2x+1

-2

slope of the tangent = 4

=6x;-2=4
3)61:1
From (i), y; =2

The coordinates of P are (1, 2).

(B)
Since ZP(X =

x=0

©

Since, f(x) is continuous for all x in R.
f(x) is continuous at x = 0.

f(0) = tim £(x)

=>q=1h

x>0

x)=1,

- sin(p +1)x +sinx

X

()

==

4

d'y

are together)

46.

47.

48.

Answers and Solutions

sin(p+1x N smx}

=q= 1l +1
4 xlgo{(p ) (p+Dx X

=S>q=(p+tDH+1

=>q=p+2

The values of p and q in option (C) satisfies this
condition.

(D)
If(x).g(x)dx = Ix2.sinxdx
=—x"cosx + j2xcosxdx

2 .
=—x"cosx+2(xsinx+cosx)+c
=—x*cosx +2xsinx+2cosx+c

B)
cot[A;B).tan(A;Bj
B +

%)
a 2
(A+B) . (A—Bj
2cos .sin
2 2
_ sinA +sinB
sinA —sinB
_ath ....[by sine rule]
a-b
©
(axb) _[*2 2% =@ 5~ (ab)
“lab bb

Shortcut - 48

— —\2
If a, b are two vectors, then (Exb) =

= ol
ol &
Calk=al

ol

49.

50.

B)

Let f(x) =sin x

f'(x)=cosx

Here, a=30°and h=1°=0.0175°
f(a+h)~f(a)+hf'(a)

1
~ E +0.0175 x 0.8660

~0.5+0.01515
sin(31°) ~ 0.51515
~0.5152

(D)

X 242 .
— | = = sq. units
. 5

3
Required area = .fx“ dx = [ s
1

243
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