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NEET Exam Pattern & Syllabus

As per the NEET exam pattern, the questions in the
medical entrance examination will be divided into two
sections: Section A and B. Section A will contain 35
questions while Section B will have 15 questions. Of
these 15 questions in Section B, candidates will have to
answer 10 questions.

NTA will conduct the NEET exam in pen and paper-
based mode for a 3 hours 20 minutes duration, where
candidates must answer Multiple Choice Questions
(MCQs) from Physics, Chemistry, and Biology subjects
as per the given NEET syllabus. Aspirants seeking more
information regarding the NEET exam pattern can check
the article below to know the level of the exam, types,
and the number of questions, marking schemes, and all
other relevant information.

Details
Pen and Paper-based.
Candidates will be

Factors in Exam Pattern

Mode of NEET Question given an OMR sheet to

Paper mark the answers with
a black or blue
ballpoint pen

3 hours and 20 minutes
English, Hindi,
Assamese, Bengali,
Gujarati, Marathi,

Duration of the NEET exam

Language/Medium Tamil, Telugu, Oriya,
Malayalam, Kannada,
Punjabi and Urdu
. Multiple Choice
Question Type Questions (MCQs)

A total of 200
questions will be asked
out of which
candidates will have to
answer 180 questions
720 Marks

4 marks will be
awarded for each
correct answer & 1
mark will be deducted
for each wrong attempt
B NEET Exam Sections and Total Marks

Total Number of Questions

Total marks in NEET

NEET Marking Scheme

. . Number of Se.ctlon-
Subjects Sections Questions wise
Marks
Section A 35 140
Physics
Section B 15 40
) Section A 35 140
Chemistry -
Section B 15 40

Section A 35 140
Botany -

Section B 15 40

Section A 35 140
Zoology -

Section B 15 40
Total Marks 720

PHYSICS

B Physical World and Measurement

e Physics: Scope and excitement; nature of physical
laws; Physics, technology and society.

e Need for measurement: Units of measurement;
systems of units; SI units, fundamental and derived
units. Length, mass and time measurements;
accuracy and precision of measuring instruments;
errors in measurement; significant figures.

e Dimensions of physical quantities, dimensional

analysis and its applications.

Kinematics

e Frame of reference, Motion in a straight line;

Position-time graph, speed and velocity. Uniform

and non-uniform motion, average speed and

instantaneous  velocity. Uniformly accelerated
motion, velocity-time and position-time graphs, for
uniformly accelerated motion (graphical treatment).

Elementary concepts of differentiation and

integration for describing motion. Scalar and vector

quantities: Position and displacement vectors,
general vectors, general vectors and notation,

equality of vectors, multiplication of vectors by a

real number; addition and subtraction of vectors.

Relative velocity.

Unit vectors. Resolution of a vector in a plane-

rectangular components.

Scalar and Vector products of Vectors. Motion in a

plane. Cases of uniform velocity and uniform

acceleration- projectile motion. Uniform circular
motion.

Laws of Motion

e Intuitive concept of force. Inertia, Newton’s first law

of motion; momentum and Newton’s second law of

motion; impulse; Newton’s third law of motion. Law
of conservation of linear momentum and its
applications.

Equilibrium of concurrent forces. Static and Kinetic

friction, laws of friction, rolling friction, lubrication.

Dynamics of uniform circular motion. Centripetal

force, examples of circular motion (vehicle on level

circular road, vehicle on banked road).

B  Work, Energy and Power

Work done by a constant force and variable force;

kinetic energy, work-energy theorem, power.

e Notion of potential energy, potential energy of a
spring, conservative forces; conservation of




mechanical energy (kinetic and potential energies);
nonconservative forces; motion in a vertical circle,
elastic and inelastic collisions in one and two
dimensions.

Motion of System of Particles and Rigid Body
Centre of mass of a two-particle system, momentum
conservation and centre of mass motion. Centre of
mass of a rigid body; centre of mass of uniform rod.
Moment of a force,-torque, angular momentum,
conservation of angular momentum with some
examples.

Equilibrium of rigid bodies, rigid body rotation and
equation of rotational motion, comparison of linear
and rotational motions; moment of inertia, radius of
gyration. Values of M.I. for simple geometrical
objects (no derivation). Statement of parallel and
perpendicular axes theorems and their applications.
Gravitation

Kepler’s laws of planetary motion. The universal
law of gravitation. Acceleration due to gravity and
its variation with altitude and depth.

Gravitational ~ potential  energy;  gravitational
potential. Escape velocity, orbital velocity of a
satellite. Geostationary satellites.

Properties of Bulk Matter

Elastic behavior, Stress-strain relationship. Hooke’s
law, Young’s modulus, bulk modulus, shear,
modulus of rigidity, poisson’s ratio; elastic energy.
Viscosity, Stokes’ law, terminal velocity, Reynold’s
number, streamline and turbulent flow. Critical
velocity, Bernoulli’s theorem and its applications.
Surface energy and surface tension, angle of contact,
excess of pressure, application of surface tension
ideas to drops, bubbles and capillary rise.

Heat, temperature, thermal expansion; thermal
expansion of solids, liquids, and gases. Anomalous
expansion. Specific heat capacity: Cp, Cv-
calorimetry; change of state — latent heat.

Heat transfer- conduction and thermal conductivity,
convection and radiation. Qualitative ideas of Black
Body Radiation, Wein’s displacement law, and
Green House effect.

Newton’s law of cooling and Stefan’s law.
Thermodynamics

Thermal equilibrium and definition of temperature
(zeroth law of Thermodynamics). Heat, work and
internal energy. First law of thermodynamics.
Isothermal and adiabatic processes.

Second law of the thermodynamics: Reversible and
irreversible  processes.  Heat  engines and
refrigerators.

Behaviour of Perfect Gas and Kinetic Theory
Equation of state of a perfect gas, work done on
compressing a gas.

Kinetic theory of gases: Assumptions, concept of
pressure. Kinetic energy and temperature; degrees of
freedom, law of equipartition of energy (statement
only) and application to specific heat capacities of
gases; concept of mean free path.

Oscillations and Waves

Periodic motion-period, frequency, displacement as
a function of time. Periodic functions. Simple
harmonic motion(SHM) and its equation; phase;
oscillations of a spring-restoring force and force
constant; energy in SHM —Kinetic and potential
energies; simple pendulum-derivation of expression
for its time period; free, forced and damped
oscillations (qualitative ideas only), resonance.
Wave motion. Longitudinal and transverse waves,
speed of wave motion. Displacement relation for a
progressive wave. Principle of superposition of
waves, reflection of waves, standing waves in
strings and organ pipes, fundamental mode and
harmonics. Beats. Doppler effect.

Electrostatics

Electric charges and their conservation. Coulomb’s
law-force between two point charges, forces
between multiple charges; superposition principle
and continuous charge distribution.

Electric field, electric field due to a point charge,
electric field lines; electric dipole, electric field due
to a dipole; torque on a dipole in a uniform electric
field.

Electric flux, statement of Gauss’s theorem and its
applications to find field due to infinitely long
straight wire, uniformly charged infinite plane sheet
and uniformly charged thin spherical shell (field
inside and outside)

Electric potential, potential difference, electric
potential due to a point charge, a dipole and system
of charges: equipotential surfaces, electrical
potential energy of a system of two point charges
and of electric diploes in an electrostatic field.
Conductors and insulators, free charges and bound
charges inside a conductor. Dielectrics and electric
polarization, capacitors and capacitance,
combination of capacitors in series and in parallel,
capacitance of a parallel plate capacitor with and
without dielectric medium between the plates,
energy stored in a capacitor, Van de Graff generator.
Current Electricity

Electric current, flow of electric charges in a
metallic conductor, drift velocity and mobility, and
their relation with electric current; Ohm’s law,
electrical resistance, V-I characteristics (liner and
non-linear), electrical energy and power, electrical
resistivity and conductivity.

Carbon resistors, colour code for carbon resistors;
series and parallel combinations of resistors;
temperature dependence of resistance.




Internal resistance of a cell, potential difference and
emf of a cell, combination of cells in series and in
parallel.

Kirchhoff’s laws and simple
Wheatstone bridge, metre bridge.
Potentiometer-principle and applications to measure
potential difference, and for comparing emf of two
cells; measurement of internal resistance of a cell.
Magnetic Effects of Current and Magnetism
Concept of magnetic field, Oersted’s experiment.
Biot-Savart law and its application to current
carrying circular loop.

Ampere’s law and its applications to infinitely long
straight wire, straight and toroidal solenoids. Force
on a moving charge in uniform magnetic and electric
fields. Cyclotron.

Force on a current-carrying conductor in a uniform
magnetic field. Force between two parallel current-
carrying conductors-definition of ampere. Torque
experienced by a current loop in a magnetic field;
moving coil galvanometer-its current sensitivity and
conversion to ammeter and voltmeter.

Current loop as a magnetic dipole and its magnetic
dipole moment. Magnetic dipole moment of a
revolving electron. Magnetic field intensity due to a
magnetic dipole (bar magnet) along its axis and
perpendicular to its axis. Torque on a magnetic
dipole (bar magnet) in a uniform magnetic field; bar
magnet as an equivalent solenoid, magnetic field
lines; Earth’s magnetic field and magnetic elements.
Para-, dia-and ferro-magnetic substances, with
examples.

Electromagnetic and factors affecting their strengths.
Permanent magnets.
Electromagnetic
Currents
Electromagnetic induction; Faraday’s law, induced
emf and current; Lenz’s Law, Eddy currents. Self
and mutual inductance.

Alternating currents, peak and rms value of
alternating  current/  voltage; reactance and
impedance; LC oscillations (qualitative treatment
only), LCR series circuit, resonance; power in AC
circuits, wattles current.

AC generator and transformer.

Electromagnetic Waves

Need for displacement current.

Electromagnetic waves and their characteristics

applications.

Induction and Alternating

(qualitative 1ideas only). Transverse nature of
electromagnetic waves.
Electromagnetic spectrum (radio waves,

microwaves, infrared, visible, ultraviolet, x-rays,
gamma rays) including elementary facts about their
uses.

Optics

Reflection of light, spherical mirrors, mirror
formula. Refraction of light, total internal reflection

and its applications optical fibres, refraction at
spherical surfaces, lenses, thin lens formula, lens-
maker’s formula. Magnification, power of a lens,
combination of thin lenses in contact combination of
a lens and a mirror. Refraction and dispersion of
light through a prism.

Scattering of light- blue colour of the sky and
reddish appearance of the sun at sunrise and sunset.
Optical instruments: Human eye, image formation
and accommodation, correction of eye defects
(myopia and hypermetropia) using lenses.
Microscopes and astronomical telescopes (reflecting
and refracting) and their magnifying powers.

Wave optics: Wavefront and Huygens’ principle,
reflection and refraction of plane wave at a plane
surface using wavefronts.

Proof of laws of reflection and refraction using
Huygens’ principle.

Interference, Young’s double hole experiment and
expression for fringe width, coherent sources and
sustained interference of light.

Diffraction due to a single slit, width of central
maximum.

Resolving power of microscopes and astronomical
telescopes. Polarisation, plane polarized light;
Brewster’s law, uses of plane polarized light and
Polaroids.

Dual Nature of Matter and Radiation
Photoelectric effect, Hertz and Lenard’s
observations; Einstein’s photoelectric equation-
particle nature of light.

Matter waves- wave nature of particles, de Broglie
relation. Davisson-Germer experiment (experimental
details should be omitted; only conclusion should be
explained).

Atoms and Nuclei

Alpha- particle scattering experiments; Rutherford’s
model of atom; Bohr model, energy levels,
hydrogen spectrum. Composition and size of
nucleus, atomic masses, isotopes, isobars; isotones.
Radioactivity- alpha, beta and gamma particles/ rays
and their properties decay law. Mass-energy
relation, mass defect; binding energy per nucleon
and its variation with mass number, nuclear fission
and fusion.

Electronic Devices

Energy bands in solids (qualitative ideas only),
conductors, insulators and  semiconductors;
semiconductor diode- I-V characteristics in forward
and reverse bias, diode as a rectifier; I-V
characteristics of LED, photodiode, solar cell, and
Zener diode; Zener diode as a voltage regulator.
Junction transistor, transistor action, characteristics
of a transistor; transistor as an amplifier (common
emitter configuration) and oscillator. Logic gates
(OR, AND, NOT, NAND and NOR). Transistor as a
switch .




NEET (UG) /AIPMT AND AIIMS EXAMINATION PAPER ANALYSIS CHART

S. No. Examination Question Paper Exam Date/ year No. (.)f
Question
1. RE-NEET - Manipur 06.06.2023 50
2. NEET (UG) 07.05.2023 50
3. RE-NEET 04.09.2022 50
4. NEET (UG) 17.07.2022 50
5. NEET (UG) 12.09.2021 50
6. NEET (UG) 14.10.2020 Phase 2 45
7. NEET (UG) 13.09.2020 45
8. NEET (UG) (Odisha) 20.05.2019 45
9. NEET (UG) 05.05.2019 45
10. NEET (UG) 06.05.2018 45
11. NEET (UG) 07.05.2017 45
12. NEET (UG) 24.07.2016 Phase 2 45
13. NEET (UG) 01.05.2016 45
14. AIPMT 25.07.2015 Re-Exam 45
15. AIPMT 03.05.2015 45
16. AIPMT 06.05.2014 45
17. NEET (UG) 05.05.2013 45
18. NEET (UG) (Karnataka) 18.05.2013 45
19. AIPMT 2012 Mains 30
20. AIPMT 2012 50
21. AIPMT 2011 Mains 30
22, AIPMT 2011 50
23. AIPMT 2010 Mains 30
24, AIPMT 2010 50
25. AIPMT 2009 50
26. AIPMT 2008 50
27. AIPMT 2007 50
28. AIPMT 2006 50
29. AIPMT 2005 50
30. AIPMT 2004 50
31. AIPMT 2003 50
32. AIPMT 2002 50
33. AIPMT 2001 50
34, AIPMT 2000 50
35. AIPMT 1999 50
36. AIPMT 1998 50
37. AIPMT 1997 50
38, AIPMT 1996 50
39. AIPMT 1995 50
40. AIPMT 1994 50
41. AIPMT 1993 50
42, AIPMT 1992 50
43. AIPMT 1991 50
44, AIPMT 1990 50
45, AIPMT 1989 50
46. AIPMT 1988 50
47. AIPMT 1987 50
48. NCERT EXEMPLAR Class - XI 127
49. NCERT EXEMPLAR Class - XII 96
Total 2448

Note- After the analysis of the above question papers, a total of 2448 (Repeated questions + similar nature questions)
questions related to Physics have been placed below the name of the original questions, so that the examinees can
understand the nature of repetition of questions.
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1.

Units and Measurements

Units

3.

The unit of permittivity of free space g is :-
Uk ST & foU f&h g °hT WA

S
.

1. The unit of thermal con%uctivity is: (a) Newton metre?/ Coulombz/rqmdd—lﬂaz/dcgmvllf
o R ’ » (b) Coulomb’® /Newton metre?/Fard’ /Zea-HieT’
() J m ,F 4 (b) Wm IS (c) Coulomb?/ (Newton metre)®
(C)Wm K (d)JmK / vz/( _]ﬂz_{)z
NEET (UG)-05.05.2019 3 L .
Ans. (¢) : Thermal conductivity is the amount of heat (d) Coulomb/Newton metre/FeA/=Je-Hiet
that flows per unit time through a unit area with a AIPMT-2004
temperature gradient of one Kelvin per unit length. Ans. (b) : By coulomb's law the electrostatic force
Q kA(ATj _ a9
t ¢ dng, 1’
Where k = thermal conductivity 1
— 9%
_ Q¢  Joulem € = 4n Fr
AT-At  Km’s o
Substituting the unit for q,r and F,
1 1
. = Coulomb x Coulomb
2. The density of a material in CGS system of o Newton x (Metre)’
units is 4 g/cm3. In a system of units in which 5
unit of length is 10 cm and unit of mass is 100%’ (Coulomb)
the value of density of material will be - Newton x (Metre)?

W CGS Ugle o ferdft uarel =t oeear 4 g/em’ R
TSRl St Teh Uegfel TAEH IS st FahTE 10
cm 9T FSHUT HI g 100g §, @ uaret &
Tl T AT BATT-
(a) 0.04 (b) 0.4  (c) 40  (d) 400
AIPMT (Mains)-2011

Ans. (c) : The density of material in CGS system, d =
4g/cm’

4.

Tesla is the unit of

ST WA B~
(a) electric field/faT &=

(b) magnetic field/ T &
(c) electric flux/fagd FTeH

(d) magnetic flux/grH T
AIPMT-1997, 1998

In other system of units-
1 unit of mass =100g

lg= Lunit of mass
100

1 unit of length = 10 cm

lem= % unit of length

4g

So, density

Ans. (b) : The international system of unit of field
intensity for magnetic field is Tesla (T). One Tesla (1T)
is defined as the field intensity generating one Newton
(N) of force per ampere (A) of the current per meter of]
conductor.

B=1NA"m"=1Tesla.
* The unit of electric field is V/m.
* The unit electric flux is V-m.
* The unit of magnetic flux Weber.

Physics 13

‘ Measurements

A screw gauge gives the following readings
when used to measure the diameter of a wire-

T& SRS 96 U a1 & A & A & g
ygk feRam ST &, A frferiae uredis AT |

YCT




Main scale reading : 0 mm

T Tae T ureHie = 0 faefiiey

Circular scale reading : 52 divisions

gefar due @1 iR = 52 @

Given that 1 mm on main scale corresponds to
100 divisions on the circular scale. The
diameter of the wire from the above data is
feam e & TR e v w1 fiefidtex, gefie
FoTT F 100 WET F G g 1 SwsE e

T YaUT | AR kT S ¥
(a) 0.052 cm (b) 0.52 cm
(c) 0.026 cm (d) 0.26 cm

NEET (UG)-12.09.2021
Ans. (a) : Here, Pitch of screw gauge = P = Imm
No. of circular divisions, n = 100

Thus, least count (LC) = P/n = ﬁ =0.0lmm

=0.001cm
Diameter of wire = MSR+(CSRxLC)
Where, MSR = Main scale reading, CSR = Circular
scale reading.

=0+ (52x0.001 cm) = 0.052 cm
6. The angle of 1' (minute of arc) in radian is

nearly equal to/1 (ST & HIUT) & TRIUT oAl

AT § A BrAT T T

(a) 1.75 x 10 rad (b) 2.91 x 10 rad

(c) 4.85x 10" rad (d) 4.80 x 10 rad
NEET (UG)-14.10.2020, Phase-I1

1

60

b .
x — radian

Ans. (b) : 1 minute = (i] =
60 180

|1min =291x10™" radian|

7. A screw gauge has least count of 0.01 mm and
there are 50 divisions in its circular scale.
The pitch of the screw gauge is :
foreft & S &1 STcUAHI® 0.01 mm € qUT

TR g YU UT 50 90T &)

W T S o1 o et (frer) &
(a) 0.25 mm (b) 0.5 mm
(¢) 1.0 mm (d) 0.01 mm

NEET (UG)-13.09.2020
Ans. (b) : Screw gauge: A gauge is an instrument that
is used to find the diameter of the wire or thin sheet.
Given that : L.C of screw gauge = 0.01 mm
no. of divisions of circular Scale = 50
Pitch

No.of division on circular scale

_ Pitch

0.0lmm

Pitch = 0.5mm

Physics

8. The main scale of a vernier callipers has n
divisions/cm. n divisions of the vernier scale
coincide with (n — 1) divisions of main scale.
The least count of the vernier callipers is,

fereft ot Shefiod & T T W n 97w
A= {1 afoR I9= & n 9T g dme
(m - 1) 9FN & WUl {1 IR Fhefiud @

TeUAHTR §—
1 1
@ e ® GrEoy"
(c) —cm (d) izcm
n n

NEET (UG)-20.05.2019, (Odisha)

Ans. (d) : n main scale divisions (MSD) =1 cm

1 MSD = lcm
n

n vernier scale division VSD = (n—1) MSD

n—1

1VSD = [ JMSD

n

1VSD = (n_ljxlcm

n n

n-1
n2

Least Count (L.C.) = IMSD — 1VSD

1VSD =

cm

14

9. A student measured the diameter of a small

steel ball using a screw gauge of least count
0.001 cm. The main scale reading is S mm and
zero of circular scale division coincides with 25
divisions above the reference level. If screw
gauge has a zero error of —0.004 cm, the correct
diameter of the ball is

forelt B 7 T & oY Nig & =W @t A
0.001cm TS G TR AT FT @ | T
T & A Smm 3R T T w1 I wed
WA | 25 A FW 1 Al BF I § Ik qfe
-0.004 cm ¥, T g T WE =TH EAT

(a) 0.521 cm (b) 0.525cm
(¢) 0.529 cm (d) 0.053 cm
NEET (UG)-06.05.2018

YCT



Ans. (¢): The least count of screw gauge is 0.001 cm
The main scale reading of the screw gauge is,
MSR =5 mm=0.5 cm
Circular scale reading CSR = n x least count
Where, n = number of divisions coinciding = 25
Zero error in the screw gauge = —0.004cm
Observed reading of the screw gauge
= MSR + CSR = MSR + n X least count
=0.5+25x0.001 =0.5+0.025=0.525cm
Actual reading = reading of screw gauge — zero error
=0.525 - (-0.004)

=0.525 + 0.004
=0.529 cm
IR Accuracy, Precision of
Instruments and Errors in
Measurement
10. A metal wire has mass (0.4£0.002)g, radius

(0.3+0.001) mm and length (5+0.02) cm. The

maximum possible percentage error in the
measurement of density will nearly be:

T ulfcash dR T F8EE (0.4 + 0.002) g,
r=gm (0.3 £ 0.001) mm AT FETE (5 + 0.02) cm
Bl T9eT o WO W STfueRaw Wed JfE TS
Bt

11. The errors in the measurement which arise due

to unpredictable fluctuations in temperature
and voltage supply are :

AT qe e & B et 3R wee &
(a) Random errors/ AgFsh If?'?ﬁ
(b) Instrumental errors/ J3Td FfeAT
(c) Personal errors/ SREI j@'ﬂf
(d) Least count errors / 3cqdHich j@'ﬂf
NEET (UG)-07.05.2023

Ans. (a) : The error in the measurement which arise due
to unpredictable fluctuations in the temperature and
voltage supply are random error.

12.

The percentage error in the measurement of g
4n 2L

is: (Given that g = ,L=(10£0.1) cm,

T=(100%1)5s)

g & WO | gs‘ gfera qfe &
f@mgg="-,L=(10+0.1) cm,
T=(100+1) s)

(@) 2% (b) 5%

(c) 3% (d) 7%

NEET (UG) Re-Exam-04.09.2022

(a) 1.4% (b) 1.2% Ans. (c) : The percentage error in the measurement of g
() 1.3% d) 1.6% o
NEET (UG)-07.05.2023 AL
Ans. (d) : Given that : m = (0.4 £ 0.002) g g~ T
; - Egi :)_r(()).z(;m) mm Since errors are always added then,
=(540.02)cm
The volume of the wire is given by — g>< 100 = A—LLX 100+ 2%x 100
V=m’L &
The density of the wire is — _ (ﬂx IOOJ N Z[Lx 100}
m 10 100
pP=—"5
L
N . AL A8 100=1+2=3%
AP 100 =A™ 100+ 227« 100+ 2E w100 g
p m r L 13. Time intervals measured by a clock give the
— 0 002 x100 + 2 x 0.001 x100 + 0.02 x100 fOllOWing readings . ) . )
0.4 0.3 5 feredt ot gRT WY T WH AN o UTSHish
~2,2.2 rar fdr o
435 1.255,1.24,1.27s,1.21 s and 1.28 s
_ 30+40+24 What is the percentage relative error of the
60 observations?
_ 94 T DRTUT T SUTeTeR wiewTe e o 772
60 (a) 1.6% (b) 2%
AP 100=1.56% = 1.6% (c) 4% (d) 16%
P NEET (UG)-14.10.2020, Phase-I1
Physics 15 YCT



Ans. (a): Arithmetic mean of given value is taken as
true value.

t+t, b+t
5
_ 1.25+1.24+1.27+1.21+1.28
5

tmean =

tmean

tmean = 1.25 sec

o= LA LA [+ At |+ | AL +] At
mean

5
_|125-125]+]1.24—125|+]1.27-1.25| +|1.21-1.25| +[1.28—15|
5
_ 0+0.01+0.02+0.04+0.03 _ 0.1
5
At .
0% error = lmen _ 0.1x100
mean 5 x 125
% error =1.6%
14. In an experiment, the percentage of error

occurred in the measurement of physical
quantities A, B, C and D are 1%, 2%, 3% and

4%  respectively. Then the maximum
percentage of error in the measurement X,
zB%
where X = ———, will be
c

Tt v o oiferes W¥TE A, B, C 3R D =t
T H T aTelt qfE T Wiawradar wEe 1%,
2%, 3% 31T 4% T da X St AT, Feleh X =

Substituting these values in equation (i) we get

%xmo = 2(1%)+%(2%)+%(3%)+3(4%)

=2%+1%+1%+12% =16%

15. In an experiment four quantities a, b, ¢ and d

are measured with percentage error 1%, 2%,
3% and 4% respectively. Quantity P is
calculated as follows

a3b2

cd
% error in P is :-
Tt wamr & = v a, b, ¢ AT d & AU
(A=) H HAI: 1%, 2%, 3% TqAT 4% Ht qfe
Ad {1 T AT P w1 W Prefeiad ww @

UReRferd feram SITaT & P=%Fﬁ P % HIUA
Ci

P=

(%) qfE Bt -
(a) 4% (b) 14%
() 10% (d) 7%

NEET (UG)-05.05.2013

. A
Ans. (b) : Percentage error in a, 28,100 = 1%
a

Percentage error in b, %bx 100 =2%

Percentage error in ¢ ,Ex 100 =3%
c

. A
AZB% . Percentage error in d ,—d>< 100 = 4%
S, §, ® atfaemaw i Jfe ael- d
CADS a’b?
(a) 16% (b) -10% = od
(c) 10% d [%j% Percentage error in P
‘£X100‘=‘3&X100 + ZA—bXIOO + -A—CXIOO + ﬁXIOO‘
NEET (UG)-05.05.2019 ||| P a b c d
AZB% =3x142x2+3+4
Ans. (a) Given X = 7 =3+4+3+4
cD ~14%
The percentage error in X is given by - -
AX AA 1{ AB 16. A student measures the distance traversed in
—x100 = 2(—)x100+—(—) free fall of a body, initially at rest, in a given
X A 2\ B time. He uses this data to estimate g, the
1 AC AD . acceleration due to gravity. If the maximum
x100 +§ < x100+3 Ny x100 ...(1) percentage errors in measurement of the
distance and the time are e; and e, respectively,
AA the t in the estimation of g i
Here, —— x100 = 1% percentage error in the estimation of g is
A T %] WO | o ofaeen o €1 e feremeff
AB 100=2% 3 I & g T #, felt o o A
B T At T g e § 3R SEeR SuEnT TeeE
AC 1002 3% TRUT g T 0T AT hA B Tl g1 aAfe g qen
C T i WU W 3tfreRaw wfawta Ffe AT
AD 00— 4% e, TUT ¢, BT @, g T W AT HIA W Wlawra
i =49,
D Ffe anft —
Physics 16 YCT



(b) e;+2 e
(d) e -2e

AIPMT (Mains)-2010
Ans. (b) : From second equation of motion-

(@) e2-¢;
(c) erte

L 5
S=ut+—at
2

Where S=handa=g
g is acceleration due to gravity.
Now initial velocity is zero (u = 0)

1,
then h= —gt
2

(D)

By taking natural logarithm on both sides in the above
equation (i) we get.

2h
In (g) =/n (2)
t
a
Using property, log g =loga—logb

i(g) = m(2h)-2¢n(t)

Differentiating

Ag |Ah At
— =|—|+|2x—
g h t

For maximum Permissible error

Ag Ah At
TEX100 | =] ——x100 |+2x| = x100
g max h t

According to problem,

Ah At

?><100= e, and —x100 =¢,
t

Therefore,
Ag
—x100=¢, +2e¢,
g
17. If the error in the measurement of radius of a
sphere is 2% then the error in the

determination of volume of the sphere will be —

gt Tt Mt & e omo= ® 2 % &t T g
Fl, o M o ATTA o YRkt | Jfe arft :-
(a) 8% (b) 2%
(c) 4% (d) 6%

AIPMT-2008

Ans. (d) : Given: Error in measurement in radius of
sphere =2%

g><100:2%
r

1e.

3

Volume of sphere V = %nr

Physics

Percentage error in volume
AV Ar
—x100 =3x— x 100
\% r
% error in volume = 3 x % error in radius
=3x2
=6%
The error in measurement of radius of a sphere
is 0.1% then error in its volume is

foreft et & Brem amma H 01 % A IR E A,

18.

AT TS o SAA o UReheT | JfE T
(a) 0.3% (b) 0.4%
(©) 0.5% (d) 0.6%
AIPMT-1999

Ans. (a) : We know that,
Volume of sphere, V = %nﬁ

Then error in its volume—

Av_ A
\'% r
=3x0.1=0.3%
Method II
We Known

Volume of Sphere, V = gnR3

Differentiate the Expression of volume w.r.t radius,

vV _23R

dR 3

dV:fnR3.3d—R

3 R
N 4

Multiply by R in— .. V= —zR?®
[ ply by D 3 ]

dv _3dR

\Y4 R

= d—vx100:3(d—RxlOOj
\% R
% Error in measurement of volume
=3%0.1%
=0.3%

17

19. The density of a cube is measured by
measuring its mass and length of its sides. If the
maximum error in the measurement of mass
and lengths are 3% and 2% respectively, the
maximum error in the measurement of density

would be/ Teh B T O-cd THeh SeIATT el
AT W HIAT ST B A FSHA q4T I /o=
H 3TfreRa ™ FAfe HUIT: 3% TAT 2% &, A1 T

T 3rfreRew JfE Fft
(a) 12% (b) 14%
(©) 7% (d) 9%
PMT-1996
YCT



Ans. (d): Given that,

. . Am
Maximum error in the mass, (—j =3%
m

and in the length ,(%) =2%

We know that,
Density of cube = &(m)
volume (V)
p= m *." volume (V) =L’

L3
Taking log on both sides above,
= Inp=Inm-3InL
Differentiating the above equation,

Ap|_|Am| | AL
p m L
AP 100 =2 100+ 325 100
p m L
—343(2)
—346

Maximum error in the measurement of density,

(ﬂj — 0%
p

Percentage errors in the measurement of mass
and speed are 2% and 3% respectively. The
error in the estimate of kinetic energy obtained
by measuring mass and speed will be

T qLT AT WO § ylewr Jfe wEwmn:
2% AT 3% B1 TS Sl ol WU § Wfeore

e zwt:

20.

(a) 8% d) 2%
(c) 12% (d) 10%
AIPMT-1995
Ans. (a) : Given that,
. (Am)
Percentage errors in mass =2%

m

and in speed, av . 3%
v

We know that, kinetic energy (KE) = %mv2
Error is estimated in kinetic energy as
So, 2KE 100=2™ 4 100422Y %100 [ taking log
k.E m v
and differentiating the kinetic energy's equation]
=2%+2 (3%)
=8%
A certain body weights 22.42 g and has a
measured volume of 4.7cc. The possible error
in the measurement of mass and volume are
0.01 g and 0.1 cc. Then maximum error in the
density will be

21.

Physics

T TUUg &1 S0 22.42 T GAT A=A 4.7
o At g1 3Hh FEWE o "WIOA | 0.01 T
qAT T & WUT W 0.1 7 9t o qfe &, @

I W ATRan qfE gl
(a) 22% (b) 2%
(c) 0.2% (d) 0.02%

AIPMT-1991

Ans. (b) : Given that,
mass of body (m) =22.42 g
volume of body (V) =4.7 cc
Possible error measurement in mass of body (Am) =
0.01g
and error in volume of body (AV) = 0.1 cc
We know that,
mass (m)

Densit =
y(®) volume (V)

for maximum error,

e-(2h(2)
=
b

=0.0217
So the maximum error in the density will be

18

=2.17% > 2%

‘m Significant Figures ‘

22.

The diameter of a spherical bob, when
measured with vernier calipers yielded the
following values :3.33 cm, 3.32 c¢m, 3.34cm,
3.33cm, and 3.32 cm.

The mean diameter to appropriate significant
figures is:

T TEATRR S(e T STH, TS T heftad o
T W, 9 et e wne g g
3.33 9, 3.32 9, 3.34 |, .3.33 At 3R
3.32 @
U Wefes 3R | Sfrad g
(a) 3.33cm/3.33 W (b) 3.32cm/3.32 T
(c) 3.328/3.328 T (d) 3.3cny/3.3 T

RE NEET Manipur (UG)- 06.06.2023

Ans. (a) :
3.33+3.32+3.34+3.33+3.32
5

Mean diameter =

=3.328 cm
[Mean diameter = 3.33 cm|
(by taking appropriate significant figure)

YCT



23. The area of a rectangular field (in m?) of length
55.3 m and breadth 25 m after rounding off the

value for correct significant digits is

55.3 m TS Ud 25 m ©ISE ad AR
&% % kel (m® ) &1 AW, FreReaw gute

A o A1G WEt |efes 3fe o T §:
(a) 14x10 (b) 138x10'
(c) 1382 (d) 1382.5

NEET (UG)-17.07.2022

Ans. (a) : Given
Length=553m
Breadth=25m
We know that
Area = Length x Breadth
=55.3x25
=1382.5
= 14x10?
Resultant should have 2 significant figure.
24. Taking into account of the significant figures,

what is the value of 9.99 m — 0.0099 m?
wrefen 3Rl I WETT qd §T 9.99 m - 0.0099 m

T HIH T 2
(a) 9.98 m (b) 9.980 m
(¢) 9.9m (d) 9.9801 m

NEET (UG)-13.09.2020
Ans. (a) : Let X =9.99 m -0.0099m = 9.9801 m
But our answer, should have same no. of significant
figure as least accurate number.

So, X=9.98m

Il Dimensional Analysis and its
Applications

25. The mechanical quantity, which has

dimensions of reciprocal of mass (M'l) is

=g Fiftes T, et fammd seme & Serd

(M) Ereft 2-

(a) Torque/ 9t W{Uf

(b) Gravitational constant/T&@ETHNTT foieh

(c) Angular momentum/ofi e

(d) Coefficient of thermal conductivity/3s

STcTehell 1 T0Tish
RE NEET Manipur (UG)- 06.06.2023

Ans. (b) : Dimension of torque = [M'L? T?]
dimension of Gravitational constant = [M™' L*T]
dimension of angular momentum = [ ML*T™]
dimension of coefficient of thermal conductivity
=[MLT0"]
From above it is clear that the gravitational constant is

mechanical quantity which has dimensions of reciprocal
of mass (M™).

Physics
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26. Match List-I with List-II

FeEft-1 &1 -1 & e fre= &1
List-1/g=A-1 List-TL/g=i-11
Gravitational [L*T 7]

constant (G) /e
[ENED (G)
Gravitational
potential

energy/ e g
feafast et

Gravitational

potential /e
forra

Gravitational

intensity/ e
ordr

(A) (i)

(B) (i) {[M'L’T ]

© (i) [[LT ]

(D) (iv) | [ML*T 7]

Choose the correct answer from the options
given below
Hfrer fem T forsredt ® | W& ST A
(@) (A) - (iv), (B) - (i), (C) - (i), (D) - (iii)
(b) (A) - (i1), (B) - (1), (C) - (iv), (D) - (iii)
(¢) (A) - (i), (B) - (iv), (C) - (i), (D) - (iii)
(d) (A) - (i), (B) - (iv), (C) - (iii), (D) - (i)
NEET (UG)-17.07.2022

Ans. (c) : Option (a) Gravitational constant (G),
Gm,m
F= —r; 2
G P [MLT? ][]
mm, [V
G=[M'LT?]
Option (b) Gravitational potential energy,
1 Iy 22
U=—mgh=|MLT
ymeh =[M'L'T? ]
Option (¢) Gravitational potential,
_ Work _ |:ML2T72:| |: 2m=2
= = =[]
Mass [M]
Option (d) Gravitational intensity, I = Force
mass
{r]

27. The physical quantity that has the same

dimensional formula as pressure is:/+iferen TivT
Rraert, g & g & frfa 99 &, 98 §;
(a) Force/act
(b) Momentum/SaTT
(c) Young's modulus of elasticity
SCATET T I T[T
(d) Coefficient of viscosity/TaTdT 0T
NEET (UG) Re-Exam-04.09.2022

YCT



Ans. (¢):
Force [MLTZ] -
Pressure = = 5 = [ML’ T ]
ea [L ]
Young' modulus (Y) = Stre'ss
Strain
F
_ )
y=-A _ —[MLT ] =[ML'T?]
N
L
Hence, the young's modulus of elasticity has the same
dimensional formula as pressure.

28.  Plane angle and solid angle have

FUAATS ShIT Te O hIT § BreT 3
(a) Both units and dimensions/AF% TS famr g1
(b) Units but no dimensions/dH% W &g g T
(c) Dimensions but no units

for <ifeh 18 AP T
(d) No units and no dimensions

T FHE TS AT HiE

NEET (UG)-17.07.2022

arc . .
, has radian as unit but

Ans. (b) : Plane angle = ;
radius

. . . area .
No - dimensions. Solid angle = ——, has streradian as
r

unit but No - dimensions.

29.  The dimensions [MLT 2A~%] belong to the

fammd [MLT A~ weafeer §:

(a) Electric permitivity/ é’ﬁﬁ ﬁgﬂ?ﬁa’m

(b) Magnetic ﬂux/w RIGEa

(c¢) Self inductance/ -

(d) Magnetic permeability/w QraTdn
NEET (UG)-17.07.2022

Ans. (d) : Solve by option
(a) dimension of electric permitivity is M 'L T*I*
option (b) Magnetic flux

¢=BA—FA

il
_[per e
(L]
=[MLT1T ]
self inductance
=[MPT?17 ]
Magnetic permeability
L u N°A

option (¢)

option (d)

Lt
o= \A

[MLT?17 ][L]
=
M, =[ MLTI” Jor[ MLT A~ |
So option (d) is the correct answer.
30.

If E and G respectively denote Energy and
the

Gravitational constant, then has

dimension of-

gfe E 9T G HUI: Hol qUT TEHeATRHU
Freetes =t wafofe wed &, A = @ o et
g

(a) [M?] [Lf] [Tj]
(c) IM][L'][T"]

(b) [M?] [15*1] [0T°]
(d) [M][L[T]
NEET (UG)-12.09.2021

Ans. (b) :

[E]=ML’T?
F 2 2712

G= B [MLT2 L } MOLT?
m;m, M

= [M2L7'TY]

) [E}: ML'T
LGl MPT?

31. If Force [F], Acceleration [A] and Time [T] are
chosen as the fundamental physical quantities.
Find the dimensions of energy.
ofe & [F],W[A]WW[T]@E@H
iferes TivTET WA feram =g, o et et femw
M STl
(a) [FI[A T]
(c) [FI[A]ITT]

(b) [FI[A][T]
(d) [FIIAIT ]
NEET (UG)-12.09.2021

Ans. (¢) : Energy = F*APT?

M'L*T 2 = (MLT %) “(LT %" (T)

MILZT—Z — M(xL(x+BT —20-2B+7

Equating the power constants of M, L and T on
LHS & RHS

o=1

otp=2=p=1

20-2p+y=-2 =y=2

Energy = F'A'T?

32.

Dimensions of stress are :
ereret = forme &
(2) [ML’T?] (b) [ML'T ]
(¢) [ML™ T7] (d) [MLT?]
NEET (UG)-13.09.2020
Force

Ans. (¢) : Stress =
rea

[MLT? ]

(]

Stress = [ML*‘T*]

Physics
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33.

A physical quantity of the dimensions of length
2

that can be formed out of ¢, G and is
4ne,

[c is velocity of light, G is universal constant of
2

€

@.
4ne,
A ATt T wiferen T w fomT adt € S
TS i ¥ (Sl ¢ - URIIT T AT, G -
e TEete Remie qen e AW ¥) uE
witfereh TIT EA:

gravitation and e is charge] /c, G AT

1

: T

(b) C{G © }
4ne,

eZ

1| & P 1
(©) — (d -G
c” | G4ng, c 4ng,

NEET (UG)-07.05.2017

Ans. (a) : Given, C, G,

So,  [L]=[CT"[GP {
1= [T e ] puer]
— Lx+3y+3z M—y+z fony—Zz

On comparing we get

On solving we get

4meo

z
e’ }
4ne,

x+3y+3z=1
—y+Z=0
—Xx—-2y—-2z=0

x=-2, y=

1/2
1| Ge?
L=—2
C”| 4neg,

34.

Physics

Planck's constant (h), speed of light in vacuum
(c) and Newton's gravitational constant (G) are
three fundamental constants. Which of the
following combinations of these has the
dimension of length?/af¢ wiich fReRi® (h)
frafa W YeRTT &1 AT (c) AT e T o
feriw (G) @ diferes Remiw &, At
Preaferfas o & frwat fomm ot nft S v
w B g ?

h h
@ g () Y22

C C

hc Gce
(c) ro) (d) ’“137

NEET (UG)-24.07.2016, PHASE-II

Ans. (a) :
e Dimension of planck's constant h-

e Dimension of gravitational constant G-

e Dimension of Velocity c-

Hence, option (a) is correct.

h=XAxmv

[h]:[LxMxﬂ{Mv}_n_ 0

T

Fxr?

m, 1M,

[G]JMLE%[U]{ 5

G:

o
bl i
L

[hG]:I:LZ}{—Z
[

L= }é—? = L=—Cl3lgi

35.

If energy (E), velocity (V) and time (T) are
chosen as the fundamental quantities, the
dimensional formula of surface tension will be:

Tfe St (E), I(V) T THS (T) st Tt iyt

T ST Y, YSa-Te aht fermr gem:

(a) [EV'T?] (b) [EV°T7]

(©) [E?V'T7] (d) [EV°T]
AIPMT-03.05.2015

Ans. (b) : From the question
S=E*"V'T°.......... (1)

[MT2]=[MET ] [LT T[T]
[MLOT-2:| — [MaLZa+bT—Za -b+ c]

Comparing powers on both sides, we get
=a=1

=2a+b=0 =2x1+b=0 =>b=-2

= -2a-b+c=-2 = -2x1-(-2)+c=-2

On putting these values in eqn (1), we get
[S]=[EV?T?]

=>c=-2

21
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36. If force (F), velocity (V) and time (T) are taken

as fundamental units, then the dimensions of

mass are.

gfg FEA(F), AM(V) qAT THA(T) A TS WA

1= e s at, g st faur it -

(2) [FVT'] (b) [FVT?]

(c) [EV'T! (d) [FV'T]
AIPMT-06.05.2014

Ans. (d) :
We know that the dimension of force (F) = [MLT?]
and velocity V =[LT ]

_ F

LT

F F
"o v 0T

37. The pair of quantities having same dimensions
is

(a) Young's modulus and Energy

(b) Impulse and Surface Tension

(¢) Angular momentum and Work

(d) Work and Torque

NEET (UG)-18.05.2013, Karnataka
Ans. (d) : Dimensions formula

F MLT?
Young's modulus = —=——
A L?

=[MLT2]
Energy = mc® = [M][ T2 | =[ MI2T 2 |
Impulse = F.t. = [MLT |[T]=[MLT"' |

-2
Surface Tension = < = [ML—T] = [MLOT’ZJ
L [
Angular momentum
=ixp=[L][MLT |=[MI*T"']
Work =F.d. = [MLT2|[L]=[ML*T ]
Torque = Fyd. = [MLT2 |[L] =[ MI*T 2 |

Option (d) is correct. Work and Torque have same
dimensions.

€y = permittivity of free space
Dimension of o = [MLT 2A™]
go=[M 'L T*'A%]

1
2 _
€ [MLT?A” [ ML T*A?]
.1
o]
G =[L2TY
c=[LT"]

where, ¢ = speed of light
unit of ¢ = meter/second

L
cC= —

T
c=[LT"]

39. The dimension of %eo E?> where e, is

permittivity of free space and E is electric field.
%eoEz, W fom, e, Paiw W
ferggavfrerar o E faee &= &, 2nft —

(a) ML*T? (b) ML'T
(c) ML*T! (d) MLT"!
AIPMT (Screening)-2010

Ans. (b) : We know that F = qu_zlz
4ne, r

__1 g9,
4nF 1’
Dimensional formula will be-

[AT][AT]

PRV bl | Gl I

* ML ]
Dimensions of €, = [M'L7T*A?]
F [MLT?]
q [AT]
Dimensions of E = [MLT *A™"]
Dimensions of %soE2 = [M'L7T'A%] [MPL*T °A 7

0

we know electric field E =

_ —1p-2
38. The dimensions of (ug) "~ are — [N_[L T - -
12 5% formm Bt 1 40. If the dimensions of a physical quantity are
(o80) B & . given by [M’L"T‘], then the physical quantity
(@ [LT] (b) [LT™] will be:/afe Hifees T WY 1%|TITQ:
©) [L1/2T71/2] (d) [LilT] [MaLchl -a- W *T 11? ﬁ, ar gqg:
AIP?’I?MST (Ma'ms)-igﬁ (a) Force if /a1 BT AR a = 0,b=-1,c=-2
S (Screening)- (b) Pressure if /51 & AM&a=1,b=—1,c=-2
Ans. (a) : Speed of light is given by (¢) Velocity if /A M ARa=1.b=0 c=—1
S (d) Acceleration if /@ B AGa=1,b=1,c=—
VEoHo 2
where, |y, = permeability of free space AIMPT-2009
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Ans. (b): Given = M* L° T°

Force =ma = kg%=MLT’2:>a=1,b=1,c=—2
s

F_MLT? _

Pressure= —=———=ML'T?=a=1,b=-1,
A L

¢ = -2 (satisfied the option)

. Displ t
Velocity = ~isplacement tacemen =5
time t sec

=LT'=a=0,
b=1,¢c=-1

. -1
Acceleration = M LT ML'T?=a=0,
time T
b=1,c=-2

41.

Which two of the following five physical
parameters have the same dimensions ?

fore uter ofiferes Tivren @ @ =9 o & we St
feramsl Tt &2
(a) Energy density/?rﬁl'f LEre]
(b) Refractive index/ AR
(c) Dielectric constant/ 3@3@%@'&5 feertian
(d) Young’s modulus/ =T ST T[UTIek
(¢) Magnetic field/SFTehte &5
(a) () and (d)/ (a) 3R (d)
(b) (a) and (e)/ (a) 3R (e)
(c) (b) and (d)/ (b) R (d)
(d) () and (¢)/ (¢) ¥R (c)
AIPMT-2008

. E
Ans. (a) : Energy density = Znerey
volume

dimension of energy [MLZT*ZJ

—— = =[ML'T"]
dimension of volume [Lﬂ
Young modulus =
¢ ML'T2
S re‘ss — |: : :| — [ML71T72:|
strain  No dimension
Magnetic field B =
MLT2
Force _ [ J [MT‘Z A_lJ

charge x velocity [AT][LT‘1] -

speed of light in medium1

Refractive index p = = -
speed of lightin medium?2

So, refractive index has no units, no dimensions.

Permittivity of the object

Dielectric constant = —
Permittivity of freespace.

So, dielectric constant is ratio of two same quantity
therefore, it has no unit, no dimensions.

Physics
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42. Dimensions of resistance in an electrical circuit,

in terms of dimension of mass M, of length L,
of time T and of current I, would be:

TEIAT (mass) skt fa@m M, WTs: (length) )
fermT L, 99 (time) =t famT T 3T amr =t femm
I W=t gU feret Sera uRuer & wferier et fommd
Fiwft:-

(a) ML*T°I"?
(c) ML*T™

(b) ML’TT"
(d) MLT T
AIPMT-2007

Ans. (a) : We know voltage V =1R

So resistance R = %

Work done  w

where V = =
Charge q

B [MU'T™ ]
o [im]
=[MUT T ]
[MLZT’3I’1]
[1]

— [MILZT%IJ]

~Resistance [R]=

43. The velocity v of a particle at time t is given by

b

v =at + tT,where a, b and c are constants.
c

The dimensions of a, b and c respectively:-

AOT t W Uk hUT T O v GHERIOT

v=at+t% T feaT ET § Wi a, b AT ¢
(¥

freaies €1 a, b AT ¢ &t faATd HATHEAR E-
(a LT% Land T (b) L*, T and LT?
(c) LTZ LT and L (d) L,LT and T?

AIPMT-2006
Ans. (a) : Given velocity v = at + b
t+c
Velocity (v) = Dlsple?cement
Time
Dimension of velocity 'v' = [M’LT™]
Now,
Dimension of velocity = Dimension of at
[LT"]=a[T]
a=[LT?
Again, Dimension of v = Dimension of b
t+c
LT = 2 i)
t+c

'c' is added to 't', therefore dimension of ¢ & t
will be same.

[c]=[T]

YCT



Now, from (i)

b

[T]
[b]=[L]

The ratio of the dimension of Planck's constant

and that of the moment of inertia is the

dimension of :

wier fradier it W o smgut @t fommsdt
T IFUTT TG BN 30 o foRm it fermmedt
<hl -

(a) Velocity/é"T

(b) Angular momentum/0fF a7

(¢) Time/§9T

(d) Frequency/3Tgf

[LT "=

44.

AIPMT-2005

Ans. (d) : We know that E = hv
Where, h = Planck's constant
Planck's constant, h = E

v

[MUT?] .
dimension of h =-——= = [ML T ] ————(@)
[T]

Moment of inertia, I = mr’
dimension of I = [ML?] -------- (ii)

On dividing equation (i) by equation (ii) , we get

h [MUT]
M)
h_T7
I 1
. h_ _, 1 .
ie. 1 =T = T =dimension of frequency
45. The dimension of Planck constant equals to
that of :
e Torareies st o fermen Tom= &-

(a) Energy/ Exf

(b) Momentum/ Tam

(c) Angular momentum/ HIUN HaT
(d) Power/31f<h

ML’ T?

=

~h=ML T

.. Dimensional formula of planck’s constant h is
[ML* T

Angular Momentum

It is the rotational equivalent of linear momentum

L L=Ixo

S~ L=rxp

h

[+ P=mv]
L = angular momentum

o = angular velocity

I = moment of Inertia

r = distance

P = linear momentum
Dimensional formula for L= [L] [MLT™]

L=[ML*T"]
Physical Quantity Dimensional formula
Energy [ML* T?]
Momentum M'L'T!]
Power [ML? T7]
46. Which pair have not equal dimensions :
o & & wiET g e o e € —

(a) Energy and torque/ﬁ]c EEK] ﬂl*{“f
(b) Force and impulse/sict 9 3T
(¢) Angular momentum and Planck's constant
(d) Elastic modulus and pressure
SR TUTieh T &1
AIPMT-2000

Ans. (b) :
For option A:
Energy = kg m’s® = [ML? T”]
Torque = kg m’s® = [ML? T?]
For option B:
Force = kg x m/s* = [MLT"]
Impulse = kg m/s = [MLT™]
For option C:
Angular momentum = kg m*/s = [ML* T']
Planck's constant = kg m*/s = [ML*T']
For option D:

- I_XIPMT-ZOOI Elastic modulus = N/m” = [ML'T ]

Ans.. (c) : Planck’s constant : Itlls a phys1cal constant Pressure = N/m? = [ML'T 2]
that is quantum of electromagnetic action. It relates the . . : .

. : - 47. The dimensions of universal gravitational
energy carried by a photon to its frequency by E = hv

constant are
_E TTeifreR TEeaTeRtuT Foreraies i fammd &
’ @ [M'LT?] ) [MET]

E = Energy, v = frequency & h = planck’s constant
Dimensional formula of energy (E) = [ML> T ] (c) (M1 2] (d) [M212T]
Dimensional formula of frequency (v) = [T™'] AIPMT-2004,1992
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Ans. (a): Universal gravitational constant- It can be
defined as the constant relating the force exerted on the
objects to the mass and distance between the objects.
The gravitational constant is equal to the numerical
value of the attracting force when two unit masses are
separated by a unit distance.

o The value of the universal gravitational constant (G) is
6.673x10""" N m*/kg’.

F.r’
m,.m,

G=

F =mxa
_ kg-m

sec’

F=[MLT?
[MLT 2][1?]
(MI[M]
G=[M"U'T?]
e So, the dimension of the gravitational constant is
[M'T?].
48.

Now, G =

The dimensions of impulse are equal to that of
e it foumd fra o @ fermen femmen &
| §?
(a) pressure/ad
(b) linear momentum/Afgeh Fam
(c) force/dcT
(d) angular momentum/&0fF Fa
AIPMT-1996

Ans. (b) : Impulse- It is used to describe the effect of]
force acting over time to change the momentum of on
object. It is represented by symbol 'J' and its unit is
Newton second or kg m/sec.

J=F.At
Dimension of F = [MLT ]
Dimension of time (At) = [T]

J=FxAt

= [MLT ] [T]

J=[MLT "]
Momentum =m X v

=[M][LT ]

=[MLT "]
e So, impulse is equal to the change in linear
momentum of the body.
49.

Which of the following dimensions will be the
same as that of time?/f~eT & @ ferment forum

Ans. (a): We know that, dimensions of time is [T].
So, we check the option,

Dimension of Inductance (L) = [ML*T2A™]
Dimension of Resistance (R) = [ML*T A 7]
Dimension of Capacitance (C) = [M'L>T*A’]

L MDT’A?
a) — = ————— =[T]
@ R MLT’A?
“Iy =24 A 2
) S-M A [mereria]
L MLUT’A
(c)LC = [ML’TA?] [M'L*T*A’]
=[T%]
23 A 2
@R MUTA T _tr)-[ ]
L MLUT’A T

So, from the given option (a) has same dimension as
that of time.

50. The dimensions of RC is/RC @t ﬁl‘FITli T
(a) square of time/SHI <l it
(b) square of inverse time/¥HI & ot b
(¢) time/9HT
(d) inverse time/sJhH HHI

AIPMT -1995

Ans. (¢) : Dimensions of RC =
We know that, R is Resistance and its dimension is

[ML2T>1] and C is capacitance and its dimension is
[M'L*T*1’]
So, dimensions of RC = [MU*T12] [M~'L?T*1’]
=[T]
[T] is dimension of time.

So, dimension of RC is time.
51. Which of the following has the dimensions of

pressure?/STal a1 Tt T ET-
(a) [MLT?] ) [ML'T?]
©) [ML?T?] @ [M'L']

AIPMT -1994, 1990
Ans. (b) : Pressure- It is the amount of force applied
perpendicular to the surface of an object per unit area.

_F _ [MLT?]

=[ML'T?]

= ﬁ
Of the following quantities, which one has
dimensions different from the remaining three?

fr = & § form wfvr @ Tt @ o ofi=t
EAGER Y
(a) Energy per unit volume/3tt Ifd Tehidh 3T

52.

AT i AT o THE &7 (b) Force per unit arca/dd S Thish &T%He
L C (c) Product of voltage and charge per unit
@ < ® T volume/aTee st F OHRA (A
R TS I
(©) LC (d) T (d) Angular momentum/®viiF HaT
AIPMT-1996 AIPMT -1989
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Ans. (d): From the given options,
Energy [ML>T 2]

(]

(a) Energy per unit volume = =
Volume

_ [MLflez]
(b) Force per unit area
_ Force [MLT?
Area  [12]
(c) Product of voltage and charge per unit volume
_ Voltage xcharge

] =[ML'T?]

Volume
Work
volume
‘" voltage x charge = work
[ML2T2]
(]
(d) Angular momentum- The property of any rotating

object given by moment of inertia times angular
velocity. It is denoted by 'L’

So, =[ML'T?]

L=lo=rxP
Where, I = inertia
o = angular velocity
r = radius
P = linear momentum = mv
L=mvr

= [MJ[LT ] [L]
where, m = mass and v = velocity
=[ML*T ]
So, from the given options angular momentum has the
dimensions different from the remaining three.

54.

According to Newton, the viscous force acting
between liquid layers of area A and velocity

A
gradient AV/AZ is given by F = nAé, where

7 is constant called coefficient of viscosity. The
dimensional formula of 1 is

e & AR A WAl o e T are v
& F = nA % q fear wmem &, St A =

GRS TAT AV/AZ AT-JaUTAT §| FaTam ulich
n ot fermr @Tﬁ‘:
(a) [MLT?T?]
© [MT?]

(b) [ML°T]
(@ [ML'T]
AIPMT -1990

Ans. (d) : Given that, F = nA%

F = Viscous force = [MLT ]
A = Area = [L?]

where,

-1
and AV velocity gradient = M
AZ (L]

So, 1 (coefficient of viscosity) = Faz

A AV

_Imrre] [on
(2] " [or]

=[ML'T]

[L]

53.
free space ) is

Jrarhyfierar y, ot fofia g &
@) [MLT?A?]

) [M°L'T]

@© [ML’T'A%]

(d) none of these/sTH ¥ I el

AIPMT-1991

The dimensional formula of permeability of

5S.

Dimensional formula of self inductance is

TIYOT Utk 1 Tt O @

(a) [MLT?A] () [M2T'A?]

) [MI’T?A7] @) [M2T2A"]
AIPMT -1989

Ans. (a) : Permeability- The property of the material
which supports the formation of magnetic flux when
passed through a magnetic field is known as
permeability.
e The permeability of the material is defined as the ratio
of flux density to the field strength of a material. It is
denoted by 'my' which is equal to the 4m x 107
Henry/meter. It is also measured in Newtons per
Ampere square (N/A?).

Newton

Ho™ Ampere’

[MLT 2]

ron [MLT?A ]

Ans. (¢) Self inductance- It is a form of]

electromagnetic inductance. It can be defined as the

property of current carrying coil that resists or opposes
the change of the current flowing through it.

emf(e)=L. 4

dt

Where L = coefficient of self inductance.

work (W)

"' Voltage/ emf (¢) =
s (©) charge (Q)

eq"(i)=> L =%% and charge = current X time
i

_ M) I11
[AT] " [Al]
=[ML’T?A]

Physics
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56. The dimensional formula of torque is

AUt s e G &
(a) [ML’T7] (b) [MLT ]
(c) [ML™'T] (d) [ML?T7]
AIPMT - 1989

Ans. (a) : Torque- It refers to the twisting force that
causes motion. It is the measure of the force that can
cause an object to rotate about an axis.

Torque (t) = Force x distance

=[MLT?] [L]
=[ML'T |
57. If C and R denote capacitance and resistance,
the dimensional formula of CR is
Tfe C aifiiar agr R Yfedier st yeidia & &
|t CR &1 Tt 9 gm:
(a) [M'L'T']
(b) [M'LT"]
() [ML'T™]
(d) not expressible in terms of MLT/MLT G
# o5k el foa S HebaT 21
AIPMT -1988
Ans. (a)
CR = 2 xR
v
= Ex R
A%
— It V — 4 — — Oy 0l
= X7 ~tem= [M°LT']
58. The dimensional formula of angular
momentum is
Frofrer wa w0 forr | &
(a) [ML'T ] (b) [MLT ']
(c) [MLT ] (d) [ML’T™]
AIPMT -1988
Ans. (d) Angular momentum- The angular

momentum of a rigid object is defined as the product of|
the moment of inertia and the angular velocity. It is
analogous to linear momentum.

Angular momentum (L) =1 % ®

Where, I = moment of Inertia
o = angular velocity
L=mvr
=[M][LT ][L]
= [ML*T "]
. . . a 0
59. An equation is given here (P +—2j =b—
v A%

where P = Pressure, V = Volume and 6 =
Absolute temperature. If a and b are constants,
the dimensions of a will be

Physics
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& weft TefteRor (P+%)=b%,ﬁP=E‘W,V

= ATIAT, O = THATT 9T a, b =i 2, ¥ a
= foeftar g grm:
(a) [ML™T ]
(b) [MLT']
(c) [ML’T?]
(d) [M'LT.
AIPMT- 1996

Ans. (¢) : Given that,

(P+izj =bg
\ \'

Where, V is volume [L*]

P is pressure [ML'T ]
and 0O is absolute temperature [K]
According to the principle of Homogeneity dimensions
of each of the terms of a dimensional equation on both
sides should be the same.

So, P= 12 _ b
\Y% v
a=P.V’
= [ML'T?] [L*]
=[ML’T %
60. Which of the following is a dimensional
constant ?
forer ® @ - Tt freaies €7

(a) Relative density/?ﬂTa@l"cF PEIC]

(b) Gravitational constantfﬂ'{ﬂ_rafw IERGIED
(c) Refractive index/3Tqadieh

(d) Poisson's ratio/qTIH 3TUId

AIPMT- 1995

Ans. (b) Dimensional constant- The physical
quantities which have dimensions and have a fixed
value are called dimensional constant. For example
Gravitational constant (G), Planck constant (h), and
electrostatic force etc.

Gravitational constant (G)- It is the proportionality
constant used in Newton's law of universal gravitation.
The value of 'G' is equal to 6.67x10™"" Nm?/kg’.
Relative density- It is defined as the density of a
substance divided by the density of water. Therefore
relative density is dimensionless.

Refractive index- It is defined as the relative speed at
which light moves through a material with respect to its
speed in vacuum. It is also a dimensionless quantity.
Poisson's ratio- It is defined as the ratio of the
transverse contraction of a material to the Longitudinal
extension strain in the direction of stretching force.

. . Lateral strain
u (Poisson's ratio) = — .
Linear strain

YCT



61. Turpentine oil is flowing through a tube of

length / and radius r. The pressure difference
between the two ends of the tube is P. The

P(r*-x?)
4vi

v is the velocity of oil at a distance x from the

axis of the tube. The dimensions of | are

AAT AT Uk SIS & gNT wEal ¢ Frwent
g [ qeT B r %1 e % g Rl &
e @ X P § AT WA Uik ¢
P(r )
4vl
%hv%lnaﬁ'ﬁﬂlﬁ'%z
(a) [M'L'T"] (b) [MLT ']
(¢) [ML’T ] (d) [ML'T]
AIPMT- 1993

viscosity of oil is given by n = where

el =@ % A ¥ x gl W A

Ans. (d) : Given that,
_ pP(r*—x?)
==
Where, P = pressure difference and its dimensions is
[ML'T?]
r = radius and its dimension is [L]
x = distance and its dimension is [L]
v = velocity and its dimension is [LT ']
[/ = length and its dimension is [L]
Dimensions of n (viscosity of oil)
M T?ILr
[LT]IL]
=[ML'T"
The time dependence of a physical quantity P is
given by p = py exp (-at®), where a is a constant
and t is the time. The constant a has dimension
T HHIGRTUT | P T 90T & 919 G 36 TR
‘%‘P=P0 exp (—atz)ﬁa@m%,ﬁa
=t formm gt
(a) is dimensionless /g fermm &t
(b) has dimensions [T %]/ T > @& famr
(¢) has dimensions [T*]/T* &t famn
(d) has dimensions of P/P &t famr
AIPMT-1993

62.

Ans. (b) : Given that,
P=pexp (—atz)
Where, a is constant
t is time
P and Pj have the same dimensions. We know that the
power of exponential should be dimensionless.
Therefore, the dimension of ‘at” should be
dimensionless. Now, the multiplication of the respective
dimensions is one.
at? =1

Physics

28

[a] [T*]=1
1 =)
=[T
] [T7]
P represents radiation pressure, ¢ represents
speed of light and S represents radiation
energy striking per unit area per sec. The non
zero integers x, y, z such that P*S’¢” is
dimensionless are

P = TT&, ¢ = WhIIT AT, S = Ui Uehich &1 Wiy
Aervg faferor st &, o P¥SY o st <hig famm
=& g, =g

a=

63.

(@ x=1y=2z=1

®) x=-1,y=1,z=1
(c) x=-1,y=1 -1
dx=1,y=1,z=-1

AIPMT-1992

Ans. (¢) : Given that,
P* §¥ ¢” is dimensionless
Where, P is radiation pressure and its dimensions is
[ML'T?]
C is speed of light and its dimensions is [LT ']
S is radiation energy per unit area and per sec.

ML’ T 2]/[17]
[T]

So, S = energy/area _
second

=[MT"]

As per question,
[M'L°T°] = [ML'T* [LT 'J* [MT}
Comparing power,
For [M],0=x+y....>1)
For[L], 0=—=x+z....(i1)
For [T], 0 =-2x -3y —z....(iii)
Solving equation (i), (ii) and (iii)
we get, x =—1
y=1
z=-1

64. The frequency of vibration f of a mass m
suspended from a spring of spring constant k is
given by a relation f = am'k’, where a is a
dimensionless constant. The values of x and y

are

feret farm @ &€ FeaU™ m st g 18, S f
= am* k¥ ¥ W@ ¢, S&f a Sl hig TomT TE

29T x T y & WA Bl
11
(a) x:?}’=5
1 1
() x=Z.y=—
1 1
(© x=3v="3
11
(d) x= V=3
AIPMT-1990
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Ans. (d): Given that,
frequency (f) = am*k”
Where, a is constant so its dimensions is [M°L°T°]
m is mass, so its dimensions is [M]
k is spring constant, so its dimensions is [MT’ZJ
Dimension of frequency is [T ']
So, putting the value of dimensions in above equations
ML T ] = [M]'[MT? ]

Comparing power of the respective physical quantities,
for [ M, x+y=0...(1)

for [T] 2y =-1
|
2
and x = -1
2
65. Ifx=at+ btz, where x is the distance travelled

by the body in kilometers while t is the time in
seconds, then the units of b is

Ffg x = at + bt ¥ x oreht T T (foreft ¥ ) qamw
t T9T (9HUS T ) T, A7 b T HIH &
(a) km/s/frHl/Tus
(b) km s/ fFHi-gsvg
(c) kny/s*/fri-geus’
(d) km s /fetl/gevs’
AIPMT-1989

Ans. (¢) : Given that,
x =at+bt’
Where, x is distance in kilometers (km)
t is time in second (s)
According to the principle of homogeneity,
Dimension of x = Dimension of at = Dimension of bt

for units of b,
(km) = b (sec)’
b = km/sec’
‘m NCERT Exemplar Problems ‘l
66. The number of significant figures in 0.06900 is
0.06900 ® TTefeh 3Rt st T B-
(a) 5 (b) 4
(c) 2 (d) 3

Ans. (b) : "The significant figures of a given number
are those significant or important digits which convey
the meaning according to its accuracy."

Given data : 0.06900

67. The sum of the numbers 436.32, 227.2 and

0.301 in appropriate significant figures is

436.32,227.2 TE 0.301 HEATST 1 AN UL
wrefeR 3fent ® &
(a) 663.821 (b) 664
(c) 663.8 (d) 663.82
Ans. (¢) : Given numbers : 436.32. 227.2 and 0.301
Sum of these numbers = 663.821
The number after 8 is 2 (which is less than 5), then

we have to exclude all the numbers present on the right
side for rounding off digit.

Thus, appropriate significant figures is = 663.8
68.

The mass and volume of a body are 4.237 g and

2.5 cm’, respectively. The density of the

material of the body in correct significant

figures is

s fig o1 Foam 3iR mgas wu: 4.237g

e 2.5cm’ §1 39 fug & uered & o= o1 @l

wrefeh 3fenl § WA -

(a) 16948 gcm™

(b) 1.69 gcm™

(c) 1.7gem™

(d) 1.695 gcm™

Ans. (¢) : Given, Mass (m) = 4.237g
Volume (V) =2.5 em®

mass

Then density (p) =

volume
_4.237g
 2.5cm’
p=1.6948 gcm™
As per rules, the result of division will have two
significant figures.

Density (p) = 1.7gem

The numbers 2.745 and 2.735 on rounding off
to 3 significant figures will give

gfg 2.745 T 2.735 &I St 3 Arede 3Rt
Tk UTifeRd oY o feRaT WTT 1 W St
T
(a) 2.75 and 2.74 (b) 2.74 and 2.73
(c) 2.75 and 2.73 (d) 2.74 and 2.74
Ans. (d) : We have to round off 2.745 to 3 significant
figures. Here the digit to be dropped is 5 then the

previous digit is left unchanged if it is even. Hence, on
rounding of 2.745 it would be 2.74.

o Next 2.735 where the digit to be dropped is 5 then the
preceding digit is raised by one if it is add.

Hence, on rounding off 2.735 to 3 significant figure, it
would be 2.74.

69.

Since, we know that. all the zeros that are on the right|(79.  The length and breadth of a rectangular sheet
side of the last non-zero digit, after the decimal point are 16.2 cm and 10.1 cm, respectively. The area
are significant thus, number of significant figures in of the sheet in appropriate significant figures
0.06900 is 4 and error is
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Teh TATRT 3T it SamE Te =g 16.2 cm
3R 101 cm ¥ UGS WE Idw W AW
UGS AfE & IeoTE ok WY Jfie w AT
BT
(a) 164 +3 cm? (b) 163.62 £2.6 cm’
(c) 163.6 cm’ (d) 163.62 3 cm’
Ans. (a) : Step 1 : Find the area of rectangular sheet
Formulaused: A=7xDb
Given : Length of sheet (/) = 16.2 cm
Breadth of sheet (b) = 10.1 cm
Then, Area (A)=1[%b
A=16.2x10.1
A=163.62 cm’
Step 2 : Find the error in area of rectangular sheet.
Error in product of quantities:
Suppose x =a X b

Let Aa = absolute error in measurement of a.
Ab = absolute error in measurement of b,
AXx = absolute error in x.

The maximum  fractional error in X is
g =+ (E + A_b\J
X a b

According to the question,
Length (/) = (16.2 £ 0.1)cm
Breadth (b) =(10.1 £ 0.1)cm.
Area (A) = 163.62 cm’
As per rule, area will have only three significant figures
and error will have only one significant figure.
Thus, A = 164 cm’.

If AA is error in the area, the relative error is %

Therefore, ﬁ:A—leA—b
l b

AA _ 0.dem  0.lem

A 162cm 10.1cm

AA _1.01+1.62  2.63
A 162x10.1 163.62
2.63

w205

163.62

= AA =163.62x 2.63
163

AA =A

=2.63cm?
2

=AA = 3 cm’ (by rounding off to one significant
figure)

Hence, Area of rectangular sheet in significant figure &
error is given by : A = (164 + 3) cm’

71.

Which of the following pairs of physical
quantities does not have same dimensional
formula?

wifeer T & fAfaiaa gt § 9 R

e w Tt g wore =t 82—
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(a) Work and torque./Wl"qc 3R W—C‘HTEL[U'?
(b) Angular momentum and Planck's constant./
T R i fadis
(¢c) Tension and surface tension./ddTd 3R P
GEICE

(d) Impulse and linear momentum./3ET 3R
Wi gam
Ans. (¢) : .. Tension, F = ma
Dimensional formula for tension,
:[Ml] [Llez] _ [MlLlez]

Surface tension, T = 5

Dimensional formula for surface tension,
B M'L'T?]
=

(L]

Hence, Tension and surface Tension does not have

same dimensional formula.

72.

— [MILOsz]

Measure of two quantities along with the
precision of respective measuring instrument is

A=25ms'205ms’,B=0.10s 0.01 s The
value of AB will be

T RTE @t A, IR WO W UgeR §U I
T et TRYGAT & T e hid U &

A B &7 U BT

(a) (0.25+£0.08) m
(b) (0.25+£0.5)m
(¢) (0.25+£0.05)m
(d) (0.25+£0.135) m
Ans. (a) : Step 1 : Calculate the value of AB.
Given A=2.5m/s + 0.5 m/s
B=0.10s £ 0.01 s.
AB =(2.5) (0.10)
AB=0.25m.
Step 2 : Find the error in the value AB.
AAB _AA AB

=

Formula used :

AB A B
Given, AA=0.5 m/s
AB=0.01s
AAB_ 05 0.01_0.075
AB 25 0.1 0.25
AAB = ﬂ>< AB
0.25
AAB =272 025
0.25
AAB =0.075
Rounding of two significant figures.
AAB = 0.08m.

AB = (0.25 £ 0.08)m
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73. We measure two quantities as A = 1.0 m + 0.2

m, B=2.0 m % 0.2 m. We should report correct
value for AB as

<t R I AT T 3T TR 7 A = 1.0 m
+0.2 m, B=2.0 m 0.2 m W &I E1J/AB T
HE WA ET-

(a) 1.4m+04m

() 1.41m+0.15m

(c) 1.4m+03m

(d 14m+02m

Ans. (d) : Calculate the value of VAB :
Given, A=1.0m+0.2m
&B=2.0+02m.

So, VvAB =,/(1.0)(2.0)
VAB =1.414m.
Now, Error in the value AB :

AVAB 1AA 1AB
J/AB 2A 2B
Given, AA=0.2m & AB =0.2m
AAB  1(0.2) L 102)

14 2 20
AVAB =021

Rounding of one significant figure,

Formula used :

Then,

AVAB =0.2m
Hence, JAB =1.4m+0.2m.
74. Which of the following measurement is most
precise?
frafefaa & sA-ar o watfies uiyeg 87
(a) 5.00 mm (b) 5.00 cm
(c) 5.00 m (d) 5.00 km

Ans. (a) : - Smallest the unit more precise is the
measurement.

So, 5.00 mm is smallest unit of measurement of length
so the precision will be more.

Hence, (a) is correct answer.
75.

The mean length of an object is 5 cm. Which of
the following measurements is most accurate?

fertft fiie =t siraa ofeg 5 cm B Frafefaa o

HIF-|T WY Fiferes genef §?
(a) 49 cm (b) 4.805 cm
(¢c) 525cm (d) 54 cm

Ans. (a) : We know that accuracy is the closeness of the
measured value with the true value.

More close value of measurement with the true value
more is the accuracy of the measurement
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So,AL=5-49=0.1 cm
AL =5-4.805=0.195 cm
AL=525-5=0.25cm
AL=54-5=04cm

We can see that 4.9 ¢cm is more close to 5 cm.

Hence more accurate.

76.

Young's modulus of steel is 1.9 x 10" N m™,
When they expressed in CGS units of dynes
em 2. It will be equal to

(1 N =10’ dyne, 1 m* =10* cm?®)

e & A YT Ohe 1.9 x 10" N m #)
Ife g0 CGS el TEA i Wi § =e

ferarm ST A HeRT AT BT
(a) 1.9 x 10" (b) 1.9 x 10"
(c) 1.9 x 10" (d) 1.9 x 10"

Ans. (¢) : Given, young's modulus (y)= 1.9 x 10" N/m?
As we know that, I N =10’ dyne

1 metre = 10* cm
So, converting the value to CGS we get.

y= 1.9)(1011 XIOS _ 1.9X1011+54
(10*)’cm’
= y=1.9 x 10" dyne/cm’

77. If momentum (P), area (A) and time (T) are
taken to be fundamental quantities, then
energy has the dimensional formula

Ffe gam (P), &uwher (A) T " (T) =t oot i
= o At Sttt ferefter et @

(@ [p' A" ] (b) [p* A" t]

(C) [plA—l/Z t1] (d) [pl A1/2 t—l]

Ans. (d) : Let, energy E =K P* A° T° . ()
Where, K is dimensionless constant of proportionality.

P = momentum
A = Area
T = time.
On equating dimension both side in eq"(1) we get
[ML*T %] = [MLT 'J* [M°L*T]°[MLT
— [MaLa +2b T + c]
Appling the principle of homogeneity of dimensions.
We get,

a=1 ... (i)
a+2b=2 ... (iii)
—atc=-2 ... (iv)

On solving equations, (ii), (iii) and (iv).
We get,a=1,b= %, c=-1

‘. Dimensional formula of energy [E] = [P'A2 T
[E]=[p' A"t ]
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2.

Motion

in Straight Line

yBW Position, Path Length and
Displacement
1. The position-time (x — t) graph for positive

acceleration is:
&FTeHeh avUT o T fearfa-wme (x - ) ITw §:

X
(a) L ’.’/
e P
X

(b) //
. »t
X
©
>t
X
%)
e t

NEET (UG) Re-Exam-04.09.2022
Ans. (a) : For +ve acceleration,

dv S .
m > 0. So, velocity is increasing

Acceleration is given by second derivative of
displacement hence the variation of acceleration on x-t
graph will be parabolic.

Also, slope of x-t graph is increasing.
X

t
2. The displacement-time graphs of two moving
particles make angles of 30° and 45° with the x-
axis as shown in the figure. The ratio of their
respective velocity is

q a1 feemE-ana finE o
T wafdla x-31e7 & 30° T 45° T HIUT ST 21

I THUIT: AT ST STTUTA EN:

N

5

8

&

g ’

'::50 45

time -
(@) 1:3 (b) V3:1
(¢) 1:1 (d1:2
NEET (UG)-17.07.2022
Ans. (a) :

N

5

g

g

=5

time -

Let displacement be s and time be t and y-intercept is
Zero

Sos=ut+0
s = ut, where u is velocity as per law of motion
Also u is slope of the graph s vs t
S u=tanf
u, = tan30°= u, :E
u, =tan45°=u, =1
1 |

S, :E'

3. The X and Y coordinates of the particle at any

time are x= 5t -2t and y = 10t respectively,
where x and y are in meters and t in seconds.
The acceleration of the particle at t = 2 s is/3fg

ferdt wue wx, fepeft wvur & x aer y frdvnies,
TRUIT: x = 5t — 26> AAT y = 10t B (&1 x qAT y
Hrex # 3T ¢ Yehe W F1) @1, € = 25 W I &

R ITUT BI:
(@) 0 (b) 5 m/s®
(c) —4m/s* (d) —8 mys?

NEET (UG)-07.05.2017
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Ans. (¢): Given
x=5t—2t
y =10t
Velocity along x-axis,
&
Toodt
V,=(5-4t) m/s
Acceleration along x-axis
i
dt
= i(5 —4t)
dt
a,= — 4m/s’
Velocity along y-axis,
_dy d (1 Ot)
Yodt dt
Vy=10m/s

ax

Acceleration a, = —

_ 4(109)

Y d

=0 m/s’
The acceleration of the particle at t = 2s is — 4 m/s*.
4. A particle staring from the origin (0, 0) moves
in a straight line in the (x, y) plane. Its

coordinates at a later time are (\/5,3) . The

path of the particle makes with the x-axis an
angle of:-

T ST T fog (0, 0) T 3T FHleh (x, y) 6T
T wer Hieft WaT W ST 31 9 96T U %

o W g frdwien (V3,3) @ S smwn &

T T R x-3787 S | hITT BIT: -
(a) 0° (b) 30°
(c) 45° (d) 60°
AIPMT-2007
Ans. (d) :
y
T ------- .@73)
3 :
e
©0.0)]«—y; —o
3 3x43
tanf=—= = =+/3
an \/3 3 f
= tan0 = \/g
= 0=60°

5. The displacement-time graph of a moving

particle is shown below. The instantaneous
velocity of the particle is negative at the point

o ¥ foomu=-wme o fe@men T #1 wr
T ATeaTiTeR ot feRe farg oR SRUTIRaR ErT?

Pl

Displacement

E F
Time —p
(a) E (b) F
) C d) D

ATPMT-(1994)

Ans. (a) : The slope of the tangent at any point on the
displacement-time graph gives instantaneous velocity at
any point/instant.

e The only part of the graph with negative slope is point
E. So, the instantaneous velocity of the particle is

negative at the point E.

6. Which of the following curve does not

represent motion in one dimension?

few U WE W, HA-WT TE TeRfHT T
vt & s &2

v VA
(a) (b) O
t S
i VA
(c) (d)

ATPMT-(1992)

Ans. (b) : An object or a body is said to be in motion if
its position continuously changes with time.

e When the position of an object changes linearly, it is
called the motion in one dimension. The object cannot
have two displacement at the same time.

e In the given option (b), curve shows the body has two
different velocities at a given time. Therefore, this curve
does not represent the motion in one dimension.
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2.2

Average Velocity and Average
Speed

A vehicle travels half the distance with speed 0
and the remaining distance with speed 20. Its
average speed is :

T aTe 3melt gt w0 W @ 9w gff =
20 W T AT &1 THAT AT =T T

30 0
a) — b) —
(@) 1 (b) 3
20 40
c) — d) —
©) 3 (d 3
NEET (UG)-07.05.2023
Ans. (d) :
total distance travelled
Average speed = -
total time taken
_ L
L L
2,2
0 20
_ 1
1 1
PR + PR
20 46
_ 4
3
4
|Average speed = 56

8.

A person travelling in a straight line moves
with a constant velocity v, for certain distance
‘x> and with a constant velocity v, for next
equal distance. The average velocity v is given
by the relation

HIS v TRt T T@T # TS id 90T s
ﬁf?ﬂﬁ@xﬁﬂﬁﬁvlﬁwmﬁw
fraa A v, ¥ gt & o @ s @) efea
3T v 3 forg water $-

(@) v=4V,v, (b) l:i+i

VoV, v,

2 1 1 vV oV, +V
© ==—+— @ S=-=
VoV, v, 2 2

NEET (UG)-20.05.2019, (Odisha)

Ans. (¢) : Total distance travelled = 2x
Distance travelled during each phase = x

Time taken during first phase = X

Time taken during second phase = X

Vi

\%)

Total time taken

Average velocity =

X X
t=—+—
Vi v

=xX| —+—
Vi v,

Total distance
Total time taken

A toy car with charge q moves on a frictionless
horizontal plane surface under the influence of

a uniform electric field E . Due to the force qE,
its velocity increases from 0 to 6 m/s in one
second duration. At that instant the direction of
the field is reversed. The car continues to move
for two more seconds under the influence of
this field. The average velocity and the average
speed of the toy car between 0 to 3 seconds are
respectively

faeimT &R 9 W amawr ¢ ¥ et
T foga-a= E & uwe § et odudi=
Aad Sfas 8 W Ifaue §1 Uk RIS H
IAUA H 9 qFE oh hRUT THHT o7 0 A
6m/s B WAT ¥ SET & faEa-a it fam
IRt oY dF ST 31 30 &5 & U9 | &R
AR AHUS dF Tl wIA W@t B0 H 3
TR & e Rad T &R & 3i|a a i)
afrea =rmer woT: §
(a) 2 m/s, 4 m/s
(c) 1.5m/s,3 m/s

(b) 1 m/s,3 m/s
(d) 1 m/s,3.5m/s
NEET (UG)-06.05.2018

Ans. (b) :
t=0 _ay t=1_,-a t=2
Oy o —
u=0 v =>0ms v=0
C -y
f=Fh—
v=—6m/s
. - 6-0 _
Acceleration, a = v—u :T =6m/s”
t=0tot=1s,

Displacement, S; = ut + %at2
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=5, =%x6(1)2 =3m

(i)

Similarly,
For t=1stot=2s,
Displacement, S, = 6.1 —%x 6(1)2 =3m

(i)

For t=2stot=3s,

Displacement, S, =0 —%x 6(1)2 =-3m ..(iii)
Total displacement, S=S, +8S, +8S, =3m
Average velocity = % =1m/s

Total distance travelled =9m

Average speed = % =3m/s

Alternate Solution :-

V(m/s)
6
t
0 ] 3 7>
-6

0s<t<1s velocity increases from 0 to 6 m/s.

1 s<t<2s velocity becomes 0 m/s from 6 m/s.

2 s<t<3s velocity goes to — 6 m/s from 0 m/s.

The total displacement is the area of velocity time graph
considering sign,

:%x(z—o)x6—%x(3—2)x6 —6-3=3m
Total time = 3s
Average velocity = §= 1m/s

The total distance is the area of velocity time graph
without considering sign.

:%x(z_o)x6+%x(3—2)x6 =6+3=9m

Average speed = %: 3 m/s

10.  Preeti reached the metro station and found that
the escalator was not working. She walked up
the stationary escalator in time t;. On other
days, if she remains stationary on the moving
escalator, then the escalator takes her up in
time t,. The time taken by her to walk up on

the moving escalator will be/Tch ﬁqﬁ@'@?ﬂ?
W TR (St Hidh) & T oo W i,
It Hifgd W Ige ST et §1 39 39
T T §) 3= fet # W Wewetex w0 Wi
AT ¢ A 9F @ W T E W t, T § S
TET W § AT, 3ok g oeTd §T TRReletm
TR ST TG U T T o gem:

t,+t, t,t

b 172
(@) - Oy
t1t2
—_— d) t; -t
(©) — (d) t, -t

NEET (UG)-07.05.2017

Ans. (¢) : Velocity of girl w.r.t. to elevator = 4 =V,
1

Velocity of elevator w.r.t. to ground Vg :ti
2
Then velocity of girl w.r.t. ground
\—/gG = Vge + veG
ie. VgG = Vge + VeG
Let t be the time to cover d distance with both girl and
escalator moving

d_d . d
tot ot
1 1 1
— =t
t ot ot
_ t1t2
t,+t,

11. A particle is moving such that its position co-

ordinate (x, y) are

(2m, 3m) at time t =0

(6m, 7m) at time t =2 s and
(13m, 14m) at time t = 5s.

Average velocity vector (Vav) from t = 0 to
t=5sis:-

Teh hUT 30 Yok 7Tl &hdeT ¢ Tem, S@en Teafer
et (x, y) ot wenm €
Cm,3m) At =0 W

(6m, 7Tm) HHAt =2 s W

(13m, 14m) {9 t = 55 WX

At =0 t=5s dek, @ aw |l (V
-

av)

(a) %(13i+14j) (b) %(i+j)

con 11~

(c) 2(i+)) (d) g(lﬂ)
AIPMT-06.05.2014
Ans. (d) : At time t = 0, the position vector of the

r =2i+3j
At time t = 5s, the position vector of the particle is
r, =13i+14]

particle is

Displacement from 1, tor, is Ar=r, -1

- (13i +14j)—(2i +3j)
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~ - 2 2
— 16411 (@) 5 m/s2 (b) 1 m/s 2
A ot (c) 7m/s (d) V7 m/s
- Aveageveloctly, . AIPMT (Screening)-2011
- Ar  1li+11) 1172 » . . . B
Vay = — = =—(i+ Ans. (a) : Given — Initial velocity u =301 (East
N s-0 s ( J) . (a) . i y (East)
- - - - Final velocity v =40 j (North)
12. A particle covers half of its total distance with ) A
speed v; and the rest half distance with speed Change in velocity Av=40j — 301
vy. Its average speed during the complete ) 3 3 7
journey is/ T T U F @ X ameht v, Magnitude |Av | =+/30% +40 —'SOm/.s
A A qAT I et v, =T B qF HI@T B @ Average acceleration = Chal}ge mvli locity
T & S SHeAT A oA € | ‘Teta en
. Av| 50
v, +Vv v,V Average acceleration (a) = — = — =5m/s’.
@ Y (v ; @5 1o
\'% \'%
e 14. A car moves from X to Y with a uniform speed
© 2v,v, ) viv) vy and returns to Y with a uniform speed v,.
v, +V, v+ Vi The average speed for this round trip is:-
AIPMT (Mains)-2011 ;‘gﬁ_{""aﬁ"'g' X | Y Tk 3TN ;’"6' v ¥ a"'*"%“,
Ans. (¢) : If the half distance (x) covered with the speed YH X% Va
v, in t; time. WT&W% fer TSt shi 3T =Irel arft:-
So, using formula of speed is- v, +V 2v,v,
(a) ‘ (b)) ——
X 2 vy tu,
V1 = t_
1 v,V
c) Vv,V d d_u
x (©) VVuVy (d) -~
by, AIPMT-2007
And another half distance (x), covered with speed v, in|[|Ans. (b) :
time t,. - "
X € D >Y
So, v, = X 2 s 2
t2 ‘.In!
. X Let distance between X and Y = D.
2= i
\E: As Average speed = Total distance dls.tance
. Total time
Average velocit _ Totaldistance
g v= Total time = D+D
. D D
total distance = x + x = 2x —+t—
) vV, V4
total time =t; + t,
x x _ 2D _ 2v,v,
A D{wvu} VetV
A goX +x 02X VaVu
verage seepd = t,+t, X X 15. A particle starts from rest with constant
71+72 acceleration. The ratio of space-average
5 velocity to the time average velocity is
Average seepd = 122 Teh T ReR 3Taeen ¥ o @Rur | T gRe
Vitv, AT § d9 HF WHE-INEd AT wT G9I-
13. A body is moving with velocity 30 m/s towards offEa AT & ATy RN T BN
east. After 10 seconds its velocity becomes 40 1 3
m/s towards north. The average acceleration of (a) — (b) =
the body is : 2 4
Teh o] 30 m/s AT | g& A T @ © 3 @ >
10 HHUS & UYHT TUHT AT I A ST 40 3 2
m/s 1 AT &, o g oAt 3irad @Rur § AIPMT-1999
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I vdx

[dx

Ans. (¢): Space average velocity is

()

_[ vdt

[dt

Initially the particle is at rest sou =0

Time average velocity is

(i)

v =at .. (a)
= —at? ..(b
X 2a (b)
2at
dx = —dt
X=- (©)

For space - average velocity put (a) and (c) in (i)

()

For time average velocity put equation (a) in (ii)
I atdt at’>  at

_[dt =5 "5 ...(e)
Taking ratio of (d) and (e)
2
g at 4
at 3
2

Hence the ratio of space average velocity to the time
average velocity is 4 : 3

16. A car moves a distance of 200 m. It covers the
first half of the distance at speed 40 km/h and
the second half of distance at speed v. The
average speed is 48 km/h. The value of v is

T &R 200 . & g a9 wt {1 oamw @
EEAT MM 9WT 9% 40 TRt/ /=ver a1 ¥ qun

T ST WM v AT F Terdt ¢ afe e 3

17. A bus travelling the first one-third distance at a

speed of 10 km/h, the next one-third at 20 km/h
and at last one-third at 60 km/h. The average
speed of the bus is

T a9 foredt gt o1 ww foes 10 fenet mver

o |, gEU foeg W 20 e gver o @

qer fraw fagd W 60 fertfi/muer am @

et €1 9 T A I grm:

(a) 9 km/h (b) 16 km/h

(c) 18 km/h (d) 48 km/h
AIPMT-(1991)

Ans. (¢) : Given that,

Bus travels first one-third of the total distance at speed
=10 km/hr.

Next one-third at the speed = 20 km/hr.

and the last one third at the speed = 60 km/hr.
Let us consider the total distance is 'D’'.

We know that,

total distance
Average speed= ——
total time taken
__ b
t+t,+t
Time taken at the speed of 10 km/hr,
D/3
(t) =

10
similarly, For 20 km/hr

= ——

20
For 60 km/hr, t; = D—/3
60

D

o)

1

So, Average speed =

48 Fameft /et &, A v w6 W & (IHIHIJ
(a) 56 km/h (b) 60 km/h 30/ 160/ \180
(¢) 50 km/h (d) 48 km/h -1
AIPMT-(1991) (6 +3+ 1)
Ans. (b) : Given that, 180
Distance =200 m :@
Speed of the car in the first half (v;) = 40 km/hr. 10
Average speed of the car (Vuy,.) = 48 km/hr = 18 km/hr.
Speed of the car in the second half (v;) is v 18. A car covers the first half of the distance
So, we know that, between two places at 40 km/h and another half
2v,.v, at 60 km/h. The average speed of the car is
Vag = ®R GRT D g a9 i Wt g1 g T e
L amT 9g 40 TRt gver | dqem dW Amr 60
N 4g = 2X40xv fortft /oieT AT ¥ a9 @ §1 wR @ efd
40+ v T E:
= 48 (40 +v)=80v (a) 40 km/h (b) 48 km/h
32v =48 x40 (¢) 50 km/h (d) 60 km/h
SO, v = 60 km/hr. AIPMT-(1990)
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Ans. (b): Given that,

First half of the distance at speed (v;) = 40 km/hr.

And another half of the distance at speed (v,) = 60

km/hr.

We know that, If distance is constant then,

Average speed = 2V, XV,

vV, +V,

_ 2x40x60
40+ 60

= 48 km/hr.

A train of 150 meter length is going towards

north direction at a speed of 10 m/s. A parrot

flies at the speed of 5 m/s towards south

direction parallel to the railways track. The

time taken by the parrot to cross the train is

Tk 39 st @@ 150 H. 31 ug SO feom &

10 W./Ahs & AT ¥ Tt & Tk «rm 5

. A ¥ Tigwr foom § Yo & wEe

gl ) fra "o o dar 29 @ UR W

19.

STET?
(a) 12s (b) 8s
(c) I5s (d) 10s

ATPMT-(1988)

Ans. (d) : Given that,
length of train = 150 m

speed of train = 10 m/sec in north direction
speed of parrot = 5 m/sec in south direction
Both direction is opposite
So, relative velocity = 5 — (—-10)

=15 m/sec
time taken to cross the train is

length of train 150
= ——=————=—=10sec
relative velocity 15

y XM Instantaneous Velocity and
Instantaneous Speed
20. The position of a particle is given by

T Tty & sl ¥
¥ (t) = 46+ 26+ 5k
Where t is in seconds and r in meter. Find the

magnitude and direction of velocity v(t), at t=
1s, with respect to x-axis.

el t Hehe # 3R r e ® ) x-2127 o Hoier §
t = 1s W AT v(t) " giomm AR foom Fm
EdiEy

(a) 3v2ms™'.30° (b) 3V2ms™", 45°
(© 42ms,45° () 42ms™",60°

RE NEET Manipur (UG)- 06.06.2023

Ans. (c) : Given: r(t) = (4ti+ 2t j+5k)
it
dt

V=£‘ =4i+4]

t=1

¥ =

‘\7‘=4\/5m/sec
V.

tan¢ = —y:izl
V. 4

X

Two cars P and Q start from a point at the
same time in a straight line and their positions
are represented by xp (t) = at + bt* and x(t) =
ft-t*. At what time do the cars have the same
velocity?
P 3R Q T& & wua W el forg @ wie Y
T e YR T § 3R et Rarfaai &
I xp () = at + bt* M xo(t) = ft-t* A
frrefua femam STar 8 1 formr @@ @@ 39 9T
SR ST AT THE EAT 2
a—f
1+b

a+f
2(b+1)

21.

a+f
2(b-1)
f-a
2(1+b)
NEET (UG)-24.07.2016, PHASE-II

(a)

(b)

(c) (d)

Ans. (d) :
L 1 AR\ x (t)=at +bt’

(O—CO)
*r—>

..C\ X, (ty=ft-t
O—O

Position of car P,
X, (t) = at + bt’
Thus velocity of car P
d| X (t
V = M =a+2bt
dt

p

Position of car Q
Xo () =ft—t
Thus, velocity of car Q
BRI
dt
According to the question,

A\

p A\

t=ty

Q |t:‘0
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Where, t is time at which there velocity is same
cS.a+ 2bty=f -2t
f-a
o 2(1+b)

= |t

22. If the velocity of a particle is v = At + Bt’,
where A and B are constants, then the distance
travelled by it between 1 s and 2s is

Tfe feredt ot T AT v = At + Bt & T&T A q1
B ftemieh &, @Y 30 0T 3T 1 5 3iR 25 & sftwr

et e g &

A B 3
(a) —+— (b) —A+B
2 2 2
3 7
(c) 3A+7B (d —A+—B
2 3

NEET (UG)-01.05.2016

Ans. (d) : Given
v= At+Bt

We know v = é
dt

ds = vdt
[ds = [vdt
Hence 'S[ds = ITS (At+Bt?)dt

0 t=ls

2 3P
S = A_t+B_t
2 3

1

A B
S=—(2* -1 +=(2° -1
2( ) 3( )

3A° 7B
S=—+—
2 3

23. A particle of unit mass undergoes one-

dimensional motion such that its velocity varies

Ans. (a)

V(0 = px "

dv ~2n-1
-

™ nPx

Acceleration of the particle is given by
dv dv dx dv
= —=—X—=—X
dt dx dt dx
d
Therefore, a=v. &
dx
a=px " x (-2npx )
a=-2npx "'
A car of mass m starts from rest and
accelerates so that the instantaneous power
delivered to the car has a constant magnitude

Py. The instantaneous velocity of this car is
proportional to

m SEIH S Ueh hi FoRTHTERT § W Bleht
TH YR wRA gielt 7, Toh I ol UTw aTeetioTen
vifvs T Rem @A P, &1 @1, 3@ &I T

24,

ATeRTIITeR AT WHTIUTA &1 Hehall :-
(a) t12 (b) tVm
(c) Py (d) t"?

AIPMT (Mains)-2012

Ans. (d) : Mass of car ='m'
Instantaneous power delivered to the car has a constant
magnitude P,

P =Fv
Also, F=ma= mxg
dt
= P(): ng
dt
= Py dt=mv dv

Now, Integrating both side —
t v
IPOdt = mI vdv
0 0

2

. mv
according to /Uchlch THHT <Rl ®/E wHO| (= Pot=
TwhiaHE i et € iR g@ent an fraifea Y
2
TefieTur % SIgER uRafdd g & = (@j
v(x) = px " m
where B and n are constants and x is the||— v oo t/2
position of the particle. The acceleration of the - - - —
particle as a function of x, is given by : 25. dThe Ifll;’t:;“ll) of a particle il(;;ng ?; 2stra1g3ht hlllle Is
et p T n Rerisr § q9r x wur @ ety §) described by equation x = t—t , where
. x' is in metre and t in second. The retardation
T, TH RO % T I, x % e o w®uH of the particle when its velocity becomes zero
Trrefua feram < Terar 21 is:/Teh OIS 1@ o Agfe9T, ferelt wuT =t Tfa
(2) -2np 2! (b) -2p% 2! I HRIT x = 8 + 12t — £ FRT ORI
() -2np% (d) -2np? x 2! (veRe ) TeRam STar 1 W&t x WieT ® q9r ¢ Wehe
AIPMT-03.05.2015 1A I 2 UT T T WA i
Physics 39 YCT



(b) 12ms™
(d) zero/[=
AIPMT (Screening)-2012

Ans. (b) : Equation of motion of a particle along a
straight line is—

(a) 6ms>
(c) 24ms™

x=8+12t—t
. dx ’ .
Now, Velocity, v = m =12-3t 1)
. dv ..
also, acceleration |a = m =—6t (i)

Now, retardation of particle when its velocity becomes
Zero is,
— Put v =0 in equation (i)

0=12-3¢

t=2sec
Now, Put t =2 sec in equation (ii)
a=-6x2=-12m/s’
a =12 m/s’ (retardation)

26. A particle has initial velocity (2i+3j) and
acceleration (0.3i+0.23 ). The magnitude of
velocity after 10 seconds will be:/feheT wuT @AT
WTifTeR AT (20 +3] ) @ @ (0.31+0.2] )
2110 AHVE AT HUT & AT kT W EAM:-

(b) 9 units

(d) 52 units
AIPMT (Screening)-2012

(a) 5 units

(¢) 9+/2 units

Ans. (d) : Given

Initial velocity = 2i+33 = uxi +uy3'
Acceleration = 0.3i+ 0.2} = axi + ayj

(u, + axt);+(uy + ayt)J

t=10 sec

Velocity (v) after time 't' =

Now, velocity after
u=[2+03(10)]i+[3+0.2(10)];

u= 5i+53

. Magnitude of velocity = V5% +5? = 542 units
27.

A particle moves a distance x in time t
according to equation x = (t + 5)"'. The
acceleration of particle is proportional to —

Teh T & T3 FHIHT x = (t + 5)' o AR ¢t

T B UH x gt 99 &I ¥ HU HT RO

HHTUT & —

(a) (velocity)®?/(3mM)** (b) (distance)’/(g&)

(c) (distance) ()2 (d) (velocity)?*/(FT)*3
AIPMT (Screening)-2010

Ans. (a): Given x = (t +5)
where x = distance, t = time
Differentiating given eq",

dx 1 .

i )= _(t+—5)z_“(l)
Again differentiating eq"” (i),

d*x 2 ..

@ Gy W

Comparing equation (i) and (ii) we get,

3/2

A particle shows distance-time curve as given
in this figure. The maximum instantaneous
velocity of the particle is around the point :

Tk T o foru glt-wmar ok 3@ for ® feamen
AT §1 THRT AW AehIieTeh oI oeh o fehd
forg & ammEaT grm?

28.

t Time
(b) A
(d) C

(@ D
(c) B
AIPMT-2008

Ans. (d) : Given Graph of s and t.

« distance =

AB

timet =
and we know = d_i =v =slope of's, t graph.

So where slope will be maximum there velocity will be
maximum.
From given figure we see that at point C, slope is
maximum.
Hence Instantaneous velocity at point C will be
maximum.

29.

A particle moving along x-axis has acceleration
t
f, at time t, given by f=f [1 _Tj , where f;, and

T are constants. The particle at t = 0 has zero
velocity. In the time interval between t = 0 and
the instant when f = 0, the particle's velocity
(vy) is:

x-37&7 i oo ¥ Tfaa= ek T o U t W
TRT f <R f0=[1—%jwﬁwmmmm

T Hehal &, Saieh f, AR T fEaies 8 =0 W
TH HUT T AT I B HET t= 0 T 37 T
& oS AT W SEleR £=0 §, HUT ST AT (V)
@TIT:-
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1

(a) EfOT (b) f()T
(c) %fOTZ (d) f,T?

AIPMT-2007

Ans. (a) Given acceleration along x-axis f ={ [1 —%)
. dv
and we know acceleration f = &
& ifid)
dt T
integrate both side —

T T t
V:'([fo-dt—.([f()?dt

T 2
T t? _ T
=[fut], - |:f0 El =fT-1, o
1
= fOT —EfOT
1
= EfOT

30. The position x of a particle with respect to time
t along x-axis is given by x = 9t* — t’ where x is
in metres and t in seconds. What will be the
position of this particle when it achieves
maximum speed along the + x direction ?

x-31g7 W Tt ot o wwA ¢ & HWed W
freifta e x, gt x = 9t - g1 =R
ferarr ST wehdT ¢, Stafeh x Wiedl § au ¢ YeRust
T &1 +x fEom | SHUT ST T AT EAT WS IHAT

Tl Soerdd gt ?
(a) 24m (b) 32m
(c) 54m (d) 81m

31. A particle moves along a straight line OX. At a
time t (in seconds) the distance x (in meters) of
the particle from O is given by x = 40 + 12t — t’.
How long would the particle travel before
coming to rest: -

Teh U W W@ OX W o W@ § A6 ¢
(YHUE H) W ot O | g x (el o)

Tt & x =40 + 12 t — £ TEHUT TARTHT TTEAT

e uge B feRaft bt urer am-
(a) 24m (b) 40m
(c) 56m (d) 16m
AIPMT-2006

Ans. (d) : Distance x of particle from O
is given by x =40 + 12 t — t’
AY

A\ A%

(o)

att =0, Particle is at, let say x distance from O

x =40+ 12(0) — (0)* =40 m

-+ Particle comes to rest that means velocity of particle
becomes zero after travelling certain displacement
Xx=40+12t—t

v _p 3
dt
at time t = t when particle come to rest
12-3¢=0
3t =12
t=2

att=2, let say x' distance from O

x'=40+12(2) - (2)°

x'=56m

We have seen that particle started journey when it is 40
m from point O and come to rest at 56 m from point O.

AIPMT-2007 | |so particle travelled a distance of 56 —40 = 16 m
Ans. (¢) : Given : position of particle x = 9t —t’ 32. The displacement x of a particle varies with
dx time t as x = ae *' + be?’, where a, b, o and S
we know, v = it are positive constants. The velocity of the
s particle will —

v =18t-3t ek HUT & TaRTO x &1 0T t & i sgerre
d_V:18_6t foam SmaT & x = ae ™ + beP! gRT, Ak a, b, a
dt i 3R B e Remier §1 56 KT &0 ATT-

For maximum speed v =0 & d—j <0 (Negative) (a) Be independent of o and [3

dt o 3R B % A ¥ WA g
So, 18—6t=0 =t=3s & ﬂ;’ - 6<0 (b) Go on increasing with time
dt T & 1Y Tl S
Maximum speed is at t=3s, So maximum (¢) Drop to zero when « = 8
displacement at this position is - FEH I 3 ST S o = B a1
X= 9X(3)2 - (3)3 (d) Go on decreasing with time
=9x9-27 T & T HFSAT SR |
=54m ATPMT-2005
Physics 41 YCT



Ans. (b): Given : x =ae™ +bd"
Velocity, V = % =—aoe * +bpe”

The value of —ace *' decreases with time and for second
derivative it increases. But the value of bBe" always
increases with time as a contains positive terms only.
So, velocity in entire function will goes on increasing
with time.

33.

Motion of a particle is given by equation
S = (3t +7t* + 14 t + 8) m. The value of
acceleration of the particle at t =1 sec. is :

Teh U I T T wefteRter @ & S @
S=@E+ 72+ 14 t + 8) m, t = 1 YHUS W HIT

FERMHTATE —

(a) 10 m/s* (b) 32 my/s’

(c) 23 m/s* (d) 16 mvs?
AIPMT-2000

Ans. (b) : Equation of motion given,
S=3C+7+ 14t +8

ds

Velocity (v) = —

y (V) ”
=9+ 14t + 14

2
Now, acceleration, a= —
dt
a=18t+ 14
att=1 sec,

Acceleration of particle = 18x1 + 14 = 3222
s

34. A particle moves so that its position vector is

- A

given r=cosotx+sinoty. Where o is

constant. Which of the following is true?

hIZ HUT TH YhF THA hIcT ¢ Toh Saht fearfer
R r=cosotx+sinoty FT Frefa fwmar

T ¥, TE o ek Torordie &7

frafafad § 9 & @ &y" ¥ 77

(a) Velocity is perpendicular to  rand
acceleration is directed away from the

origin./37 1 % WA g 791 @01 4 fog
T A R i 2

(b) Velocity and
perpendicular to r
3T SR @R I & 1 b e g |

(¢) Velocity and acceleration both parallel to r

T R 0T aH & ¢ % GERR 8

(d) Velocity is perpendicular to r
acceleration is directed towards the origin.

acceleration both  are

and

Ans. (d) : The value of position vector
I =cos otk +sin oty

d_; _ d(cos otX +sin oty)

<
Il

dt dt
v = —(sin ot)oX + (cos ot) oy
v = —o(sin otk — cos oty)
Now
We need to find the acceleration of the particle
a-d
dt
i d(-wsin otx + ®cos wty)
dt
a=-0"cosntk — o’ sinoty
a = - (cos otk + sin Oty)
a=-0r=0(-r)
Now,

The relation between the velocity vector and position
vector

VI = —o(sin otk — cos oty) x (Cos oK + sin wty)
vr = —o(sin ot.cos ot + 0+ 0 — sin ©t.cos ot)
vr =-0(0)
vi=0
So, velocity is perpendicular to r and acceleration a =
(0’r) will always be aiming towards the origin.

3s.

The acceleration of a particle is increasing
linearly with time t as bt. The particle starts
from origin with an initial velocity v,. The
distance travelled by the particle in time t will be

Tereft Ut 1 ORUT WHT ¢ & WY Waw wU W
bt & WY U I @1 & HUT ARATE AT v, &
Y g fog | e U I §) ¢ T W
HUT GRT a9 &t T g Bt

(a) V0t+%bt2 (b) v,t +%bt3

1 1
(c) vt +gbt3 (d) v,t +5bt2

AIPMT-(1995)

Ans. (¢) : Given that,
Acceleration (a) = bt
Given, attime t= 0, the initial velocity is v,.

change in velocity

B PA——
A % EE & AdT o qel g & SR change in time
A & v
NEET (UG)-01.05.2016 dt
AIPMT-1995 dv=bt.dt
Physics 42 YoT



Integrating on both sides,

_bre o]
2
b Z .
v=—t"+v (1
5 0 @
. changein position
Velocity = —
changein time
dx
v= —
t
2 d.x
v, =—
dt

Integrating on both side,

j:dv = jbtdt
Vv, 0

0

(v —vo) = b[t2 /2],

jrdx = f[b?tz+voj dt
0 0

' bt? :
= [x]o =I—dt+jv0dt
0 2 0
= [x-0]=b2[£/3] +v,[tl}
= x= 0 [ —0]+v,(t-0)
2x3
b
= x= gt +v,t
1. s
x=vot+ —bt
6
36. A particle moves along a straight line such that

its displacement at any time t is given by s=(t’ —

6t + 3t + 4) metres. The velocity when the

acceleration is zero is

Tk HUT OOt [T W oreral 1 ST ¢ GHT &

oy feeemTT s = (€ - 66% + 3t + 4) W | fo=w

TET ¥ T [T B UX S kT W B

(a) 3 m/s (b) 42 m/s

(c) -9 m/s (d) -12 m/s
AIPMT-(1994)

Ans. (¢) : Given that,

We know that,

So, differentiate the above equation with respect to

ds d
time, Velocit = === (f-6t>+3t+4)
ity (v) dt dt

s= (£ — 6t* + 3t + 4) meters.

change in displacement _ ds

Velocity (v) =
Yy change in time dt

d d d d
= —(£)-—=(6t*)+3 —(t1)+—(4)
dt ) dt( ) dt() dt
v=3t"—12t+3

Acceleration (a) = % v)
=~ (3¢ _12143)
dt

_de) 4 d
- dt(3t ) dt(12t)+dt 3)

a=6t—12
As per question, acceleration (a) = 0
6t—12=0
t=2 sec.
Put the value of time in the velocity equation,
v=32)Y-12(2)+3
=12-24+3
v =-9 m/sec.

y:W Kinetmatic Equation for
Motion

37. A bullet from a gun is fired on a rectangular
wooden block with velocity u. When bullet
travels 24 cm through the block along its length

horizontally, velocity of bullet becomes %’

.Then it further penetrates into the block in the
same direction before coming to rest exactly at
the other end of the block. The total length of
the block is :

Tk i Tk TIelt TRt o Ueh STTEAIER Teoh
W u S SRl AT §1 S et e U dfaw

ﬁwﬁncmg{?mﬁ%,ﬁ?ﬁaﬂéﬂ%ﬁ

ST ¥ 99 O YA Bk W U4 Aok 3t foem §
@ T Bk TEA Weg Ak Wt 21 [eh @

HeT @S § ¢
(a) 30 cm (b) 27 cm
(c) 24 cm (d) 28 cm
NEET (UG)-07.05.2023
Ans. (b) :
S
ue u/3 ¢ O

24cm = x,
By using eq" of motion —
v’ =u’ +2as

2
(E] =u’-2ax24
3

2

24x2a =8% ()

Physics
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Now, again using eq"” of motion —
v =u’ +2as
0=u’-2as
u’ = 2as
On dividing eq" (i) by eq" (ii) we get
24x2a 8_u2 N 1

2as 9 u?
24

...(ii)

8
s 9
s =27 cm
A horizontal bridge is built across a river. A
student standing on the bridge throws a small
ball vertically upwards with a velocity 4 m s™ .
The ball strikes the water surface after 4s. The
height of bridge above water surface is (Take g
=10ms?):
Tk et W Teh s T =1 T 81 g W
WS Tk B 4 ms' & T A Tk Bt A
AR ST HI 3TN ekl Bl 4 s MG g U=

W TAE § THA g1 U i HAAE ¥ FW g
I H9E B (g=10 m s~ efifvm) :
(a) 68 m (b) 56 m
(c) 60m (d) 64 m
NEET (UG)-07.05.2023

38.

Ans. (d) :

bridge

water
surface
By equation of motion —

1
S=ut——gt’
2g

—H:4x4—%x10x(4)2

Ans. (d): We know that the equation of motion for the
n" second.

S u+%(2n -1)
~» Body is freely falling so, u =0 and a = g = constant
a
=0+—(2n-1
? (2n-1)
Sy oc(2n-1)
= Slsd :S2sd :S3Sd : S4sd

=[2)-1]:[2(2)-1]:[2(3)-1]:[2(4)-1]

=1:3:5:7
40. A car starts from rest and accelerates at 5 m/s’.
At t=4s, a ball is dropped out of a window by
a person sitting in the car. What is the velocity

and acceleration of the ball at t =6 s?

T R fRmeeer ¥ Wi it § aer 5
. A.2 ¥ @l et 81 t =4 AHUE W HR
¥S Afh FN TH g Ragel & ol FrrEh
et Bl t = 6 AeRU UX T T AT AT T&XUT SF=IT
@T"T%?(m%:g=10ﬁ./ﬁ.2)

(a) 202 m/s,10 m/s*> (b) 20 m/s, 5 m/s

(c) 20m/s, 0 (d) 202 m/s, 0
NEET (UG)-12.09.2021
Ans. (a) : Motion of car in horizontal direction Velocity
of car at t = 4 sec-
vy =1, tat (+a=0)
vy = at =4x5=20 m/s
So, horizontal velocity of car =20 m/s
According to question-
At t = 4sec, a ball is dropped out of window of car.
.. After 2sec, Horizontal velocity of ball = 20 m/sec

Vertical velocity of ball at t = 6 sec i.e after 2 sec of free
fall

vy =u, + gt
vy =20m/s (~ uy =0, g=10)
So, Net velocity of ball = v20% +20> = 2052 m/s

& once it starts falling, acceleration is only ‘g’ ie.
10m/s>.

—H=16-80 41. A person sitting in the ground floor of a

—_H=—64 building notices through the window of height

1.5 m, a ball dropped from the roof of the

building crosses the window in 0.1 s. What is

39. The ratio of the distances travelled by a freely the velocity of the ball when it is at the topmost
falling body in the 1st, 2nd, 3rd and 4th second point of the window ? (g =10 m/s?)

wege w0 ¥ fita gu femeft fvg g e, fordft e % gAd W ST ®iE @R 1.5m

T, A T =S Gehves W q9 W T gRa s & fadt fgget @ T e war ¢ fm

T ITIUT EHM: woq & Ba § AnEht = w5 e 3w fagat

(@ 1:1:1:1 (b)y 1:2:3:4 A 0.1 s T UR It §) S 9 g 39 Ragat &

(c) 1:4:9:16 (d) 1:3:5:7 vfid forg W oft, q&0 gwaRT A F=w A41? (g =10

NEET (UG)-17.07.2022 m/s’)
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(a) 20 m/s (b) 15.5m/s
(c) 14.5m/s (d) 4.5 m/s
NEET (UG)-14.10.2020, Phase-II
Ans. (¢) :
A
vy T
Vg 1.5m
B!
by
Given
For journey from A to B. {upward direction is taken as
+ve }

Distance ball has to travel, s= h=—1.5m
Acceleration (a)=—g=-10 22
s

Initial velocity of Ball=—-V
— sign represents downward direction
Time taken by ball to cross window =t = 0.1 sec.

. . 1
From equation of motion, s = ut + Eat2

~1.5=(=V) (0.1) + %(—10)(0.1)2

V =14.5 m/s.

A ball is thrown vertically downward with a
velocity of 20 m/s from the top of a tower. It
hits the ground after some time with a velocity

of 80 m/s. The hei%l;t of the tower is : (g = 10
m/s’)/ferdt AR o Brew | fwdt i &t 20

m/s & AT ILATER TS et T ¥ T

AT UYTT I% g ot & 80 m/s o AT |

THAT 1 3T HAR it 98 & (g = 10 m/s?)

(a) 340 m (b) 320m

(c) 300 m (d) 360 m
NEET (UG)-13.09.2020

42.

Ans. (¢) : Given that,
Initial velocity of ball, u = 202
]
. . m
Final velocity of Ball, v= 80—
S
(acceleration due to gravity) g = 10 m/s’
According to equation of motion for constant
accelerating motion -
v =u’+2gh
80% = 20> +2x10xh
h=300 m
43. Two bullets are fired horizontally and

simultaneously towards each other from roof
tops of two buildings 100 m apart and of same
height of 200 m, with the same velocity of 25
m/s. When and where will the two bullets
collide? (g = 10 m/s?)

TH TR T 100 m TH o R 200 m =g &

29Il S Bl W Teh-ga it A dferst feom

W HH T 25 m/s | & MieTar Ter & &or grf

T F1 A I Mt w3 Al TH-gE W

HEg Hit? (g =10 m/s?)

(a) They will not collide/a Mferat wog =& it

(b) After 2s at a height of 180 m/ 2s % T 180
m 3 FAE T

(c) After 2s at a height of 20 m/ 2s % 94 20 m
H FAE W

(d) After 4 s at a height of 120 m/ 4s &% 9= 120
m&?fmtﬁ

NEET (UG)-20.05.2019, (Odisha)

Ans. (b) :

'''''
L

——100m———
Given data
VA =25m/s ,
Distance (d) = 100m
VAB = VA — VB =25- (*25)
=50 m/s
4 = 100 =2sec.
Vg 50
Calculating vertical distance traveled by bullets given
initial velocity U, = 0 m/s
Acceleration a =10 m/s

VB:—ZSm/S

Time t=

1
= U, +—at?
y v

= 0+%(10)><(2)2
y=20
Calculating height from ground-
h=200m - 20m
h=180 m
A stone falls freely under gravity. It covers
distances h;, h, and h; in the first 5 seconds, the
next 5 seconds and the next 5 seconds
respectively. The relation between h;, h, and h;
lS "_
T Ueek GRheT | &= fRar 81 98 ueer
TgH Uie (5) Wehel W hy g, IWH WA 5
Wehsl | h, T TAT ITW WA 5 Wehs W hy gl
T AT &, AT hy, h, TAT hy § Heier g-

44.

(a) h1 = hz = h3 (b) h1 = 2h2 = 3h3
(C) hl = h—32 = % (d) h2:3h1 and h3: 31’12

NEET (UG)-05.05.2013
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Ans. (¢): T E::(?
bl t=s
®
hf | t=10
¢
L |t=15
I
S = distance
t = time

a = acceleration
g = acceleration due to gravity (10 m/sec?)
Second law of motion,

S=ut+rat’
2
For h;
h, :0><0+%><g><52
h, =125m
For hl + h2
h, +h, :0x0+%><g><102
125+h, =500

h, =375m
For hl + h2 +h3

h,+h, +h, :0x0+%><gx15Z
125+375+h, =1125

h; =625m
Hence

h, h
h1 = -2 = 3
3 5
The displacement 'x' (in meter) of a particle of
mass 'm' (in kg) moving in one dimension
under the action of a force, is related to time 't'

45.

(in sec) by t=+x+3. The displacement of the
particle when its velocity is zero, will be
(a) 2m (b) 4m
(¢) 0 m (zero) (d) 6m
NEET (UG)-18.05.2013, Karnataka
Ans. (¢) : Given displacement = x
mass = m

time =t
t=x+3
Vx =(t-3)

X =(t—3)

Given relation

dx
—=v=2(t-3
PR Unt)

v=0
2(t-3)=0
t=13sec

Velocity will be zero at t = 3 sec displacement at 3 sec

also be zero.

46. A boy standing at the top of a tower of 20 m
height drops a stone. Assuming g = 10 ms 2, the
velocity with which it hits the ground is:/Uch
ST 20 m et AR & e w wer ¥ v
9% Teh Uee” FIRreT €1 afg g = 10 ms? &,

Teerl ahT eeftael X Zehild |0 ot EITT ¢
(a) 5.0 m/s (b) 10.0 m/s
(c) 20.0 m/s (d) 40.0 m/s

AIPMT (Screening)-2011

Ans. (¢) : Given —
Height of tower (h) =20m
Initial velocity (u)=0, g=10m/s®
Final velocity (v) = ?
When there is a free fall we can directly use the
equation of motion :
vi=u’+2gh {"" u=0 for free fall }

So, v=4/2gh =+/2x10x20 =+/400 = 20m/s.

47.

A ball is dropped from a high rise platform at t
= 0 starting from rest. After 6 seconds another
ball is thrown downwards from the same
platform with a speed v. The two balls meet at t

= 18 s. What is the value of v ?/Ueh Tig @l Ueh
3 WEHM F t = 0 ¥ form & BIgr = 6
WRTE UYT Teh g i 3t Wewd ¥ V=
¥ i & AT Urent AT 1 AT NS = 18 s T
E | frerdt §1 V st ae R g ?
(take g = 10 m/s%)
(a) 75 m/s

(c) 40 m/s

(b) 55m/s
(d) 60 m/s
AIPMT (Screening)-2010
Ans. (a) : Initial speed of ball, u=0and t =18 sec

S =ut+ ~gf
1 2g

1= 5 xex (1) -0
For second ball initial velocity v

S=vh+ gt

2 2 2g2

t, =12 sec

s, =12v +%g(12)2 ---(ii)

From eqn (i) and (ii),

= 175

%g(lS)X(18) =12 V+%g(12><12)

v="175m/s
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48. A particle has initial velocity (3i+4j) and has

acceleration (0,4i+0,3j) . Its speed after 10 s is—

T T (3i+4]) At 3 e (0.4i+0.3j)
T [T &1 10 s T THhT =TT BT —

(b) 72units
(d) 10 units
AIPMT (Screening)-2010

Ans. (b) : Initial Velocity = 3i+4j
Acceleration = 0.4i + 0.3j
t=10 second

First equation of motion-
v=u-+at
v=3i+4j+10(0.4i +0.3j)
v=T7i+7j

V[=NT*+7
V=7\/E

A particle starts its motion from rest under the
action of a constant force. If the distance
covered in first 10 seconds is S; and that
covered in the first 20 seconds is S, then:

Teh HUT 3TeR 91 o WoTe § forrmmaree & wifer
YR T &1 A THEHT Uget 10 HhUg W =l
Th S, T uger 20 Wehve W el g S, &, v

(a) 7 units
(c) 8.5 units

49.

(@) S, =S5 (b) S;=25,
(c) S,=38S; (d) S;=45,
AIMPT-2009

Ans. (d) : Given — motion start from rest so initial
velocity u = 0 for action under constant force so
acceleration will be same.
12
we know s = ut +—at
2
when S, distance covered =
S = 0xt+5xax(10)> =
Sl =50a
when S, distance covered =

1 1
S,=0xt+5xax (20 =
S, =200a (ii)
Dividing eq" (i) and eq" (ii) we see that S, =4 S,
50.

xax400

A bus is moving with a speed of 10ms™ on a
straight road. A scooterist wishes to overtake
the bus in 100s. If the bus is at a distance of 1
km from the scooterist, with what speed should
the scooterist chase the bus?

fertft Tgs W U 99 10 Wit/ Ahug Hl =
W W @ § Uk WheX 91T 99 Bl 100 WS

foraft. & T/ W & @ X A H TW HT

HisT fore ot | AT EATT?
(a) 10 ms™ (b) 20 ms™'
(c) 40 ms™ (d) 25 ms™

AIMPT-2009

Ans. (b) : Given — Speed of bus ug = 10 m/s
Time taken = 100 sec
f&——1000 m—
Scooter Bus
(u) (u, = 10 m/s)
As scooter will overtake bus so acceleration will not
vary.

We know S = ut +%at2

()

S.= uct+lat2
2

i

1 >
Sp = uBt+Eat

Subtracting equation (ii) from (i) —
S. — Sg = (u. —up)t
1000 = (u. — 10)100
10 = u.—-10

¥ UehgAT TTEal ¥l Al S Whel el W 1

u, =20 m/s
The distance travelled by a particle starting

51.
. . . 4
from rest and moving with an acceleration 3
ms_z, in the third second is —
4
Teh HUT ToT 7aem ¥ IR &Y 5ms"%ta
O | Tfem ¥ R srawen @ fiwy Genvs

o oz feRat it srerm?

10 19
(a) ?m (b) ?m
(c) 6m (d) 4m

AIPMT-2008

Ans. (a) : Given — Particle starts from rest = u=0

Acceleration a = ?m/ s2

n=3
Distance travelled by a particle in n™ second

S =u+%a(2n—l)

1 4
S3rd :O+EX§(2X3_1)

(S

(5)

Il
- W
[

|
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52. A particle moves in a straight line with a
constant acceleration. It changes its velocity
from 10 ms™ to 20 ms™' while passing through a

distance 135 m in t second. The value of t is —

Teh HUT 3TeN 0T o 91 Uk wiefi @ w

o @I 1 T U W U W Wt A °

135 m ™ieX T oo TR SWHT I 10 ms™' H 20

ms™ B SATET &1 t ST WA AT :-

(a) 12 (b) 9

(c) 10 (d) 1.8

AIPMT-2008
Ans. (b) : Given—: Let acceleration = constant
Distance travelled s = 135m
Time = t second

135m v=20m/s
We know v’ =uw’+2as
(20)°= (10> +2 x 135 % a

a=0_10 ¢

270 9
Using first equation of motion
v=u+at

20=lO+1—0><t
9

=t= lO><2:9 second
10

t=9s
Two bodies, A(of mass 1kg) and B(of mass
3kg), are dropped from heights of 16 m and 25
m respectively. The ratio of the time taken by
them to reach the ground is:-

= fUvSt A (Fem= 1 kg) 3R B (Fo0@= 3 kg )
T FATTEAR SOl 16 m 3 25 m ¥ Bigr
T §l O Yeft A d UgeH h ST
THAT T JUTE FI:-

53.

1 ..
hg = Egté ..(ii)

From eq" (i) divided by question (ii).

lgti

:r|:r
>
— o

B

Egté
L_ b _ 16 _4
t, \h, V25 5

Two boys are standing at the ends A and B of a
ground where AB = a. The boy at B starts.
running in a direction perpendicular to AB
with velocity v;. The boy at A starts running
simultaneously with velocity v and catches the
other boy in a time t, where t is —

 TgH T AT F A 3 B Rl wwe & gt
AB =2 §1 B W ST @IS v, 9T & AB WaT &
e feem o AT STRE & ST ¥ SHt &
forg A o1 TSR AT v W AWET ST Al &
3R 9% TE TTgh ! WHT t § Uhg o & I
oR t Brm-

So,

54.

2

(a) —— ®) |5
NAAE RS v =V
a a
© (v—v,) @ (v+v,)
AIPMT-2005
Ans. (b) :

5 12
(a) 1 (b) 5 Let two boys meet at point C after time t from the
5 4 starting. Then,
(c) o (d) 3 Distance, AC = vt
Distance, BC = vt
AIPMT-2006 _
Ans. (d) : Given : AB=a
.(d): - ACY = (AB)? + (BC)?
my = 1 kg hy=16m So, (zzci 2( 2)2 B0
mg=3 kg hg=25m ve=at vt
When body is droi)ped from height initial velocity u =0 2 (v2 -2 ) = g2
So, h=ut+ —gt’ a2
2 t? = —
Vi -V
h= 1 gt? 1
2 22
= t=
hy = % g’ (i) vi-v;
Physics 48 YCT



55. A ball is thrown vertically upward. It has a
speed of 10m/sec when it has reached one half
of its maximum height. How high does the ball
rise? Take g =10 m/s* —

Teh i ahl Seddd ST thedl =T | 9 I8
st srfukhan ugw ¥ smeft Hemg ¥ omeft
g A% UgHdr Al THR! T 10 Hiew/
YeRUS BT 81 T feRa-t Sormg aeh =T gram?

(UET A g =10 m/s’)

(a) 5Sm (b) 15m
(c) 10m (d) 20m
AIPMT-2005, 2001
Ans. (¢) :

max

¢ u=10m/s

Given, Initial Speed u= 10m/s.
Height = one half of its maximum height
Now,

From third equation of motion , v = u* -2gh
for half way, h = h;,,/2

0=u’-2g(h

max/z)
10x10 _
10

10m

max

2
h =Y -
g

. Ball rise to 10 m.
56.

If a ball is thrown vertically upwards with
speed u, the distance covered during the last ‘t’
seconds of its ascent is:

gfe Tk g o Feater feem ¥ U &t 3 u
A W TheRl WIAT §, O6 SAUHRaT o W
TETH ¥ UEH I ‘) WeRvSt ¥ orelt 8 gl
Bt

[
(a) ut (b) Egt

(d) (u+ght
AIPMT-2003

L,
c) ut——gt
(© S8

Ans. (b):

Let the body take (T) second to reach maximum height.

v=u-—-gT
0=u-gT
Tt
g
Velocity attained by the body in (T-t) sec. is-
v'=u—g(T-t)
vi=u—-gT+gt

, u
vi=u—gx—+gt

v'=gt
Distance travelled in the last t second is-

1,
CB=v't——gt
2g
1
—ot? _ L of?
g 2g
1,
CB=—gt
2g

57. A man throws ball with the same speed

vertically upwards one after the other at an
interval of 2 seconds. What should be the speed
of the throw so that more than two balls are in
the sky at any time ? (Given g =9.8 m/s?)

T Mth, GO A § Hed fqon § Suw &
3, 2 YhRUE & AU W e Thehell & T
Ther okl el feRat B enfew anfer femedt oft
UG AT H 2 A MRem A & : (feem & g =
9.8 m/s%)

(a) More than 19.6 m/s/19.6 m/s T 3=

(b) Atleast 9.8 m/s /&H T FHH 9.8 m/s

(c) Any speed less than 19.6 m/s/ FE off =

19.6 m/s & &4
(d) Only with speed 19.6 m/s/ Fad 19.6 m/s H
BlIs]
AIPMT-2003
Ans. (a): Given-
t=2s
g=9.8 m/s®

When the ball is thrown upward the final velocity
become zero, v=0

v=u-gt

O=u-gt

u=gt
= t=—

g

Since the ball first goes up then comes down so, total
period be 2t and minimum period should more than 4
sec.

2u
= t<—
g
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:>4<2_u

g

4x9.8

=u> >19.6 m/s

So, the speed of throw should be more than 19.6 m/s, so
more than two balls are in the sky at any time.

58.

A mass of 1kg is thrown up with a velocity of
100 m/s. After 5 seconds, it explodes into two
parts. One part of mass 400 g¢ comes down with
a velocity 25 m/s Calculate the velocity of other
part:

1 kg SIUTE o Teh fUUE T 100 m/s & WRISTeh
AT W HUT St 3T Hehl ATET §1 55 TH I8
fremfea graw & art | e & mar §)
IfE TEAT AT 400 gm T 25 m/s o O | rer
Y ST T HIAT & AT T AT ShT ST BT —
(a) 40 m/s upward/STR F 3T

(b) 40 m/s downward/J FF 3R

(¢) 100 m/s upward/3W &I R

(d) 60 m/s downward/3®R I 3R

AIPMT-2000
Ans. (¢) : Mass of 1 kg is thrown up with a velocity of]
100 m/s.
v=u+at where, v = final velocity
also, a = —g as particle u = initial velocity
is thrown up i.e. a = acceleration
against the gravity t=time

v=u-+at
v=100-gx5
v =100-10x5
v =50 m/s
Given Data-

m; =400 g =0.4kg

Vi =— 25 m/s

m, = 600g = 0.6kg

V) = ?
Now, From law of conservation of momentum,
mv =m; Vi + mpv,
= 1x50 = 0.4x(-25) + 0.6v,
= v, =100 m/s
Hence, velocity of the part whose mass is 600g is 100
m/s.

59. A man is slipping on a frictionless inclined

plane & a bag falls down from the same height.
Then the speed of both is related as :

U 9T ¥ Teh ATEH 79 at W FoRaerar ¥,
qAT Teh o GO Ferg § 3 udwr Wa a9
et O frer &t AT Rt § av Sfrer 39k A @
AT TR —

(a) V> Vp,

(¢) Vg=Vq,
(d) Vg and V,, can't related
Vg, Vi, o T8I W& 8 g1 Gehal
AIPMT-2000

Ans. (¢) :

Bag
L

V sinf

el

Given condition- A man is slipping on a frictionless
inclined plane and a bag falls down from same height.
Now, from equation of motion-

For Bag,

VB2 =u’+2as

vi® =0 +2(g) (h)
vg> =2gh
Similarly for man
sz =u’+2as

V> = 0 + 2 (g sind) (Lj

()

sin©
V> = 2gh ...(ii)
From (i) and (ii)

(b) Vg <V,

Velocity of Bag = Velocity of man
60. A body starts falling from height 'h' and travels
distance h/2 during last second of motion then
time of flight is (In second)/Ts T h =g &
T gy et € e it & st dwve |
h/2 T a9 et §, A a%g R SgAF hIeA
g (Servs H )-
(a) v2-1

(©) V2+43

Ans. (b) :

(b) 2++/2

) 3+2
AIPMT-1999

body
LU,

A
7

h 4

L 4
Initial velocity of body zero at height (h)

1
Soh=ut+ —gt
2g

Let total time of fall =T
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