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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. 

Factors in Exam Pattern Details 

Mode of NEET Question 

Paper 

Pen and Paper-based. 

Candidates will be 

given an OMR sheet to 

mark the answers with 

a black or blue 

ballpoint pen 

Duration of the NEET exam 3 hours and 20 minutes 

Language/Medium 

English, Hindi, 

Assamese, Bengali, 

Gujarati, Marathi, 

Tamil, Telugu, Oriya, 

Malayalam, Kannada, 

Punjabi and Urdu 

Question Type 
Multiple Choice 

Questions (MCQs) 

Total Number of Questions 

A total of 200 

questions will be asked 

out of which 

candidates will have to 

answer 180 questions 

Total marks in NEET 720 Marks 

NEET Marking Scheme 

4 marks will be 

awarded for each 

correct answer & 1 

mark will be deducted 

for each wrong attempt 

� NEET Exam Sections and Total Marks 

Subjects Sections 
Number of 

Questions 

Section-

wise 

Marks 

Physics 
Section A 35 140 

Section B 15 40 

Chemistry 
Section A 35 140 

Section B 15 40 

Botany 
Section A 35 140 

Section B 15 40 

Zoology 
Section A 35 140 

Section B 15 40 

Total Marks 720 

PHYSICS 
� Physical World and Measurement 

• Physics: Scope and excitement; nature of physical

laws; Physics, technology and society.

• 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.

• Dimensions of physical quantities, dimensional

analysis and its applications.

� Kinematics 

• 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 

• 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).

� Work, Energy and Power 

• Work done by a constant force and variable force;

kinetic energy, work-energy theorem, power.

• Notion of potential energy, potential energy of a

spring, conservative forces; conservation of
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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.
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• 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 applications. 

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 Induction and Alternating 

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

(qualitative ideas 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 .
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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 

 1.1 Units

1. The unit of thermal conductivity is:

T<cee Ûeeuekeâlee keâe cee$ekeâ nw :
(a) J m

–1
 K

–1
(b) W m K

–1

(c) W m
–1

 K
–1

(d) J m K
–1

NEET (UG)-05.05.2019

Ans. (c) : Thermal conductivity is the amount of heat 

that flows per unit time through a unit area with a 

temperature gradient of one Kelvin per unit length.  

Q T
kA

t

∆ =  
 l

Where k = thermal conductivity 
.Q

k
.T At

=
∆

l

2

Joule.m

K.m .s
=

–1 –1k Wm K=

2. The density of a material in CGS system of

units is 4 g/cm
3
. In a system of units in which

unit of length is 10 cm and unit of mass is 100g,

the value of density of material will be/cee$ekeâeW
keâer CGS heæefle ceW efkeâmeer heoeLe& keâe IevelJe 4 g/cm

3 nw~
cee$ekeâeW keâer Skeâ heæefle efpemeceW uecyeeF& keâer FkeâeF& 10

cm leLee õJÙeceeve keâer FkeâeF& 100g nw, lees heoeLe& kesâ
IevelJe keâe ceeve nesiee-
(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
3
  

In other system of units- 

1 unit of mass =100g 

1g = 
1

100
unit of mass 

1 unit of length = 10 cm 

1 cm = 
1

10
unit of length 

So, density = 
3

4g

cm

 = 
3

1
4

100

1

10

 
 
 

 
 
 

 = 
4 1000

100 1
× = 40 units

3. The unit of permittivity of free space ε0 is :-

cegòeâ DeekeâeMe kesâ efueS hejJewÅegleebkeâ ε0 keâe cee$ekeâ
nesiee:-
(a) Newton metre

2
/ Coulomb

2
/vÙetšve-ceeršj2/ketâuee@ce2

(b) Coulomb
2
 /Newton metre

2/ketâuee@ce2/vÙetšve-ceeršj2

(c) Coulomb
2
/ (Newton metre)

2

/ketâuee@ce2/(vÙetšve-ceeršj)2

(d) Coulomb/Newton metre/ketâuee@ce/vÙetšve-ceeršj
AIPMT-2004 

Ans. (b) : By coulomb's law the electrostatic force 

F = 1 2

2

0

q q1

4 r
×

πε

1 2

0 2

q q1

4 Fr
ε = ×

π

Substituting the unit for q,r and F, 

0 2

Coulomb Coulomb

Newton (Metre)

×
ε =

×

( )2

0 2

Coulomb

Newton (Metre)
ε =

×

4. Tesla is the unit of

šsmuee cee$ekeâ nw-
(a) electric field/efJeÅegle #es$e
(b) magnetic field/ÛegcyekeâerÙe #es$e
(c) electric flux/efJeÅegle heäuekeäme
(d) magnetic flux/ÛegcyekeâerÙe heäuekeäme

AIPMT-1997, 1998 

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 = 1 N A
–1

 m
–1

 = 1 Tesla. 

� The unit of electric field is V/m. 

� The unit electric flux is V-m. 

� The unit of magnetic flux Weber. 

 1.2 Measurements

5. A screw gauge gives the following readings

when used to measure the diameter of a wire-

Skeâ m›etâiespe peye Skeâ leej kesâ JÙeeme keâes ceeheves kesâ efueS
ØeÙegòeâ efkeâÙee peelee nw, lees efvecveefueefKele hee"Ùeebkeâ oslee nw :
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  Main scale reading : 0 mm 
  cegKÙe hewceeves keâe hee"Ùeebkeâ = 0 efceueerceeršj 
  Circular scale reading : 52 divisions 
  Je=òeerÙe hewceeves keâe hee"Ùeebkeâ = 52 Keeves 
  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 
  efoÙee ieÙee nw efkeâ cegKÙe hewceevee hej 1 efceueerceeršj, Je=òeerÙe 

hewceevee kesâ 100 KeeveeW kesâ mebiele neslee nw~ GheÙeg&òeâ efoS 
ieÙes Øes#eCeeW mes leej keâe JÙeeme nw : 

 (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 = 1mm 

No. of circular divisions, n = 100 

Thus, least count (LC) = P/n = 
1

100
= 0.01mm  

     = 0.001cm 

Diameter of wire =  MSR+(CSR×LC)  

Where, MSR = Main scale reading, CSR = Circular 

scale reading.  

 = 0 + (52×0.001 cm) = 0.052 cm 

6.  The angle of 1' (minute of arc) in radian is 

nearly equal to/1 (Ûeehe kesâ keâesCe) kesâ keâesCe keâe 
jsef[Ùevme ceW ceeve neslee nw ueieYeie 

 (a) 1.75 × 10
–2

 rad  (b) 2.91 × 10
–4

 rad  

 (c) 4.85 × 10
–4

 rad (d) 4.80 × 10
–6

 rad 

NEET (UG)-14.10.2020, Phase-II 

Ans. (b) : 1 minute = 

º
1

60

 
 
 

= 
1

60 180

π
× radian 

 
4

1min 2.91 10 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 : 

  efkeâmeer m›etâ ies]pe keâe  Deuheleceebkeâ 0.01 mm  nw leLee 
Fmekesâ Je=òeerÙe hewceeves hej 50 Yeeie nQ~  

  Fme m›etâ ies]pe keâe ÛetÌ[er Devlejeue (efheÛe) nw: 
 (a) 0.25 mm  (b) 0.5 mm 

 (c) 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
L.C.

No.of division on circular scale
=  

 
Pitch

0.01mm
50

=  

 Pitch 0.5mm=  

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, 

  efkeâmeer JeveeaÙej kewâueerheme& kesâ cegKÙe hewceeves hej n Yeeie Øeefle 
mesvšerceeršj nQ~ JeveeaÙej hewceeves kesâ n Yeeie cegKÙe hewceeves kesâ 
(n – 1) YeeieeW kesâ mebheeleer nw~ JeveeaÙej kewâueerheme& keâe 
Deuheleceebkeâ nw– 

 (a) 
( )

1
cm

n n 1+
 (b) 

( )( )
1

cm
n 1 n –1+

  

 (c) 
1

cm
n

 (d) 
2

1
cm

n
 

NEET (UG)-20.05.2019, (Odisha) 

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

 1 MSD = 
l

cm
n

 

n vernier scale division  VSD = (n – l) MSD 

 l VSD = 
n 1

n

− 
 
 

MSD  

 l VSD = 
n 1 l

cm
n n

− × 
 

 

 l VSD = 
2

n 1

n

−
cm 

Least Count (L.C.) = 1MSD – 1VSD 

 = 
2

l n 1

n n

−
−  

 
( )

2

n n 1

n

− −
=  

 = 
2

n n 1

n

− +
 

 
2

1
L.C. cm

n
=   

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 5 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   

  efkeâmeer Úe$e ves Fmheele keâer ueIeg ieWo kesâ JÙeeme keâer ceehe 
0.001cm Deuheleceebkeâ Jeeues m›etâ iespe Éeje keâer ~ cegKÙe 
hewceeves keâer ceehe 5mm Deewj Je=òeerÙe hewceeves keâe MetvÙe meboYe& 
uesJeue mes 25 Yeeie Thej nw~ Ùeefo m›etâ iespe ceW MetvÙeebkeâ $egefš 
-0.004 cm nw, lees ieWo keâe mener JÙeeme nesiee 

 (a) 0.521 cm (b) 0.525 cm  

 (c) 0.529 cm (d) 0.053 cm 

NEET (UG)-06.05.2018 
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Ans. (c): 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 × 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 × least count  

 = 0.5 + 25 × 0.001 = 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 

   1.3  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: 

  Skeâ OeeeflJekeâ leej keâe õJÙeceeve (0.4 ± 0.002) g,   

ef$epÙee (0.3 ± 0.001) mm leLee uebyeeF& (5 ± 0.02) cm 
nw~ IevelJe kesâ ceeheve ceW DeefOekeâlece mebYeJe $egefš ueieYeie 
nesieer :  

 (a) 1.4% (b) 1.2%  

 (c) 1.3% (d) 1.6% 

NEET (UG)-07.05.2023 

Ans. (d) : Given that : m = (0.4 ± 0.002) g 

            r = (0.3 ± 0.001) mm 

            l = (5 ± 0.02)cm  

The volume of the wire is given by – 

 
2V r L= π  

The density of the wire is –  

 
2

m

r L
ρ =

π
m r L

100 100 2 100 100
m r L

∆ρ ∆ ∆ ∆
× = × + × + ×

ρ
 

   = 
0.002 0.001 0.02

100 2 100 100
0.4 0.3 5

× + × × + ×  

   = 
2 2 2

4 3 5
+ +  

   = 
30 40 24

60

+ +
 

   = 
94

60
 

100 1.56% 1.6%
∆ρ

× = =
ρ

 

11.  The errors in the measurement which arise due 

to unpredictable fluctuations in temperature 

and voltage supply are : 

  leehe leLee Jeesušspe œeesle ceW DeØelÙeeMeer Gleej ÛeÌ{eJe kesâ 
keâejCe ceeheve ceW $egefšÙeeB nQ : 

 (a) Random errors/ ÙeeÂefÛÚkeâ $egefšÙeeB 
 (b) Instrumental errors/ Ùeb$eiele $egefšÙeeB 
 (c) Personal errors/ JÙeefòeâiele $egefšÙeeB 
 (d) Least count errors / Deuheleceebkeâ $egefšÙeeB 

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 

is: (Given that g = 
2

2

4π L
,

T
L = (10 ± 0.1) cm,  

  T = (100 ± 1) s)   
  g kesâ ceeheve ceW ngF& ØeefleMele $egefš nw: 

  (efoÙee nw g = 
2

2

4π L
,

T
L = (10 ± 0.1) cm, 

  T = (100 ± 1) s)   
 (a) 2% (b) 5%  
 (c) 3% (d) 7% 

NEET (UG) Re-Exam-04.09.2022 

Ans. (c) : The percentage error in the measurement of g 

is –   

 g = 
2

2

4 L

T

π
 

Since errors are always added then, 

 
g L T

100 100 2 100
g L T

∆ ∆ ∆
× = × + ×  

 = 
0.1 1

100 2 100
10 100

   × + ×      
 

 
g

100 1 2 3%
g

∆
× = + =  

13.  Time intervals measured by a clock give the 

following readings : 

  efkeâmeer IeÌ[er Éeje ceehes ieS meceÙe DeblejeueeW kesâ hee"Ùeebkeâ 
veerÛes efoÙes ieS nQ~   

  1.25 s, 1.24 s, 1.27 s, 1.21 s and 1.28 s 

  What is the percentage relative error of the 

observations? 

  Fve Øes#eCeeW keâer Deehesef#ekeâ ØeefleMele $egefš keäÙee nw? 

 (a) 1.6%  (b) 2%  

 (c) 4% (d) 16% 

NEET (UG)-14.10.2020, Phase-II 
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Ans. (a): Arithmetic mean of given value is taken as 
true value.  

tmean = 1 2 3 4 5t t t t t

5

+ + + +
   

tmean = 
1.25 1.24 1.27 1.21 1.28

5

+ + + +
 

tmean = 1.25 sec 

∆ tmean = 1 2 3 4 5| t | | t | | t | | t | | t |

5

∆ + ∆ + ∆ + ∆ + ∆
 

=
|1.25 1.25| |1.24 1.25| |1.27 1.25| |1.21 1.25| |1.28 1.25|

5

− + − + − + − + −
 

= 
0 0.01 0.02 0.04 0.03

5

+ + + +
= 

0.1

5
 

% error = mean

mean

t 0.1 100

t 5 1.25

∆ ×
=

×
 

% 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, 

where X = 

1
2 2

1
33

A B
,

C D

 will be 

  efkeâmeer ØeÙeesie ceW Yeeweflekeâ jeefMeÙeeW A, B, C Deewj D keâer 
ceehe ceW nesves Jeeueer $egefš keâer ØeefleMelelee ›eâceMe: 1%, 

2%, 3% Deewj 4% nw~ leye X keâer ceehe, peyeefkeâ X = 

1
2 2

1
33

A B
,

C D

 nw, ceW DeefOekeâlece ØeefleMele $egefš nesieer-   

 (a) 16%  (b) –10% 

 (c) 10% (d) 
3

%
13
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Ans. (a) Given 

1
2 2

1
33

A B
X

C D
=  

The percentage error in X is given by 

X A 1 B
100 2 100

X A 2 B

∆ ∆ ∆   × = × +   
   

 

      1 C D
100 100 3 100

3 C D

∆ ∆   × + × + ×   
   

   …(i) 

Here, 
A

100 1%
A

∆
× =  

 
B

100 2%
B

∆
× =  

 C
100 3%

C

∆
× =  

 
D

100 4%
D

∆
× =    

Substituting these values in equation (i) we get 

 ( ) ( ) ( ) ( )X 1 1
100 2 1% 2% 3% 3 4%

X 2 3

∆
× = + + +  

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

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

are measured with percentage error 1%, 2%, 

3% and 4% respectively. Quantity P is 

calculated as follows 

  
3 2

a b
P =

cd
 

  % error in P is :-  

  efkeâmeer ØeÙeesie ceW Ûeej jeefMeÙeeW a, b, c leLee d kesâ ceeheve 
(veeheves) ceW ›eâceMe: 1%, 2%, 3% leLee 4% keâer $egefš 
nesleer nw~ Skeâ jeefMe P keâe ceeve efvecveefueefKele ™he mes 

heefjkeâefuele efkeâÙee peelee nw 
3 2

a b
P =

cd
lees P kesâ ceeheve ceW 

(%) $egefš nesieer -  
 (a) 4% (b) 14%  

 (c) 10% (d) 7% 

NEET (UG)-05.05.2013 

Ans. (b) : Percentage error in a, 
a

100 1%
a

∆
× =  

  Percentage error in b, 
b

100 2%
b

∆
× =  

 Percentage error in c ,
c

100 3%
c

∆
× =  

 Percentage error in d ,
d

100 4%
d

∆
× =  

3 2
a b

P
cd

=  

Percentage error in P 

∆P ∆a ∆b
×100 = 3 ×100 + 2 ×100 +

P a b

-∆c -∆d
×100 + ×100

c d
 

 =3×1+2×2+3+4  
 =3+4+3+4  
 =14%  

16.  A student measures the distance traversed in 

free fall of a body, initially at rest, in a given 

time. He uses this data to estimate g, the 

acceleration due to gravity. If the maximum 

percentage errors in measurement of the 

distance and the time are e1 and e2 respectively, 

the percentage error in the estimation of g is 

  Skeâ Jemleg ØeejcYe ceW efJejece DeJemLee ceW nw~ Skeâ efJeÅeeLeea 
Fme Jemleg kesâ cegòeâ heleve ceW, efkeâmeer efoÙes ieÙes meceÙe ceW 
leÙe keâer ieF& otjer veehelee nw Deewj Fmekeâe GheÙeesie ieg®lJeerÙe 
lJejCe g keâe ceeve %eele keâjves ceW keâjlee nw~ Ùeefo otjer leLee 
meceÙe keâer ceeheeW ceW DeefOekeâlece ØeefleMele $egefš ›eâceMe:     
e1 leLee e2 nes lees, g keâe ceeve %eele keâjves ceW ØeefleMele 
$egefš nesieer –   
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 (a) e2 - e1 (b) e1 +2 e2  

 (c) e1 + e2 (d) e1 - 2e2 

AIPMT (Mains)-2010 

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

S = ut +
21

at
2

 

Where S = h and a = g 

g is acceleration due to gravity.   

Now initial velocity is zero ( u = 0)  

then  h = 
21

gt
2

 

2

2h
g

t
=    ...(i)  

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

( )
2

2h
n g n

t
=

 
 
 

l l  

Using property,  log 
a

log a log b
b
= −  

( )n gl   = ( ) ( )n 2h 2 n t−l l  

Differentiating  

g h t
2

g h t

∆ ∆ ∆
= − ×+  

For maximum  Permissible error   

max

g h t
100 100 2 100

g h t

∆ ∆ ∆
× = × + × ×

     
         

 

According to problem,    

1 2

h t
100 e and 100 e

h t

∆ ∆
× = × =  

Therefore, 

1 2

g
100 e 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 –  

  Ùeefo efkeâmeer ieesues kesâ ef$epÙee ceeheve ceW 2 % keâer $egefš ngF& 
nes, lees ieesues kesâ DeeÙeleve kesâ heefjkeâueve ceW $egefš nesieer :- 

 (a) 8 % (b) 2 %  

 (c) 4 % (d) 6 %  
AIPMT-2008 

Ans. (d) : Given: Error in measurement in radius of 

sphere  = 2% 

 i.e.  
r

100 2%
r

∆
× =    

Volume of sphere V = 34
r

3
π  

Percentage error in volume  

   
V r

100 3
V r

∆ ∆
× = × × 100 

  % error in volume = 3 × % error in radius 

    = 3 × 2 

    = 6 % 

18.  The error in measurement of radius of a sphere 

is 0.1% then error in its volume is 

  efkeâmeer ieesues kesâ ef$epÙee ceeheve ceW 0.1 % keâer $egefš ngF& nes, 
lees ieesues kesâ DeeÙeleve kesâ heefjkeâueve ceW $egefš nesiee  

 (a) 0.3% (b) 0.4%  

 (c) 0.5% (d) 0.6% 

AIPMT-1999 

Ans. (a) : We know that, 

 Volume of sphere, V = 34
r

3
π  

Then error in its volume– 

 
v r

3
V r

∆ ∆
=  

 = 3 × 0.1 = 0.3%  

Method II  

We Known  

 Volume of Sphere,  34
V R

3
= π  

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

  2dV 4
.3R

dR 3
= π   

  dV = 34 dR
R .3

3 R
π  

[Multiply by R 
N

in
D
∴ V= 34

R
3
π ]  

 
dV 3dR

V R
=  

⇒  
dV dR

100 3 100
V R

 × = × 
 

 

% Error in measurement of volume  

 = 3×0.1% 

 = 0.3% 

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/ Skeâ Ieve keâe IevelJe Fmekesâ õJÙeceeve leLee 
Yegpee mes ceehee peelee nw~ Ùeefo õJÙeceeve leLee Yegpee ceeheves 
ceW DeefOekeâlece $egefš ›eâceMe: 3% leLee 2% nes, lees IevelJe 
ceW DeefOekeâlece $egefš nesieer      

 (a) 12%  (b) 14%  

 (c) 7% (d) 9%  

PMT-1996 
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Ans. (d): Given that, 

Maximum error in the mass, 
m

m

∆ 
 
 

= 3%  

  and in the length ,
L

L

∆ 
 
 

= 2% 

We know that,  

 Density of cube = 
( )
( )

mass m

volume V
 

      
3

m

L
ρ =  ∵ volume (V) = L

3
 

Taking log on both sides above, 

⇒  ln ρ = ln m – 3 ln L 

Differentiating the above equation,  

  
m L

3
m L

∆ρ ∆ ∆
= + −

ρ
 

  m L
100 100 3

m L

∆ρ ∆ ∆
× = × +

ρ
×100  

        = 3 + 3 (2) 

        = 3 + 6 

Maximum error in the measurement of density,  

 
∆ρ 

 ρ 
  = 9%   

20.  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 

  õJÙeceeve leLee Jesie keâes ceeheves ceW ØeefleMele $egefš ›eâceMe: 
2% leLee 3% nw~ ieeflepe Tpee& keâes ceeheves ceW ØeefleMele 
$egefš nesieer:    

 (a) 8%  (b) 2%  

 (c) 12% (d) 10%   

AIPMT-1995 

Ans. (a) : Given that, 

 Percentage errors in mass 
( )m

m

∆
 = 2% 

  and in speed, 
v

v

∆
 = 3% 

We know that, kinetic energy (KE) = 
1

2
mv

2
 

Error is estimated in kinetic energy as  

So, 
k.E m v

100 100 2 100
k.E m v

∆ ∆ ∆
× = × + ×  [ taking log 

and differentiating the kinetic energy's equation] 

   = 2% + 2 (3%) 

    = 8%    

21.  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 

  Skeâ efheC[ keâe õJÙeceeve 22.42 «eece leLee DeeÙeleve 4.7 
Ieve mesceer nw~ Fmekesâ õJÙeceeve kesâ ceeheve ceW 0.01 «eece 
leLee Ieve kesâ ceeheve ceW 0.1 Ieve mesceer keâer $egefš nw, lees 
IevelJe ceW DeefOekeâlece $egefš nesieer:    

 (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 (∆m) = 

0.0lg   

 and error in volume of body (∆V) = 0.1 cc 

We know that,  

 Density (ρ) =
mass (m)

volume (V)
 

for maximum error, 

 
m v

m v

∆ρ ∆ ∆   = +   
ρ    

 

       = 
0.01 0.1

22.42 4.7

   +   
   

 

     = 
1 1

2242 47

   +   
   

 

     = 0.0217 

So the maximum error in the density will be 

  = 2.17%   2%    

    1.4  Significant Figures 

22.  The diameter of a spherical bob, when 

measured with vernier calipers yielded the 

following values :3.33 cm, 3.32 cm, 3.34cm, 

3.33cm, and 3.32 cm. 

  The mean diameter to appropriate significant 

figures is:  
  Skeâ ieesueekeâej yee@ye keâe JÙeeme, peye Jeefve&Ùej kewâueerheme& mes 

ceehee peelee nw, lees efvecveefueefKele ceeve Øeehle nesles nw: 
3.33 mesceer, 3.32 mesceer, 3.34 mesceer, .3.33 mesceer Deewj 
3.32 mesceer~ 

  GheÙegòeâ meeLe&keâ DebkeâeW ceW Deewmele JÙeeme nw: 

 (a) 3.33cm/3.33 mesceer  (b) 3.32cm/3.32 mesceer   
 (c) 3.328/3.328 mesceer (d) 3.3cm/3.3 mesceer 

RE NEET Manipur (UG)- 06.06.2023 

Ans. (a) :  

Mean diameter = 
3.33 3.32 3.34 3.33 3.32

5

+ + + +   

        = 3.328 cm 

Mean diameter = 3.33 cm 

(by taking appropriate significant figure) 
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23. The area of a rectangular field (in m
2
) of length 

55.3 m and breadth 25 m after rounding off the 

value for correct significant digits is 

 55.3 m uecyeeF& SJeb 25 m ÛeewÌ[eF& Jeeues DeeÙeleekeâej 
#es$e kesâ #es$eheâue (m

2
 ceW) keâe ceeve, efvekeâšlece hetCeeËkeâ 

yeveeves kesâ yeeo mener meeLe&keâ Debkeâ kesâ efueS nw: 

 (a) 2
14 10×  (b) 1

138 10×   
 (c) 1382 (d) 1382.5 

NEET (UG)-17.07.2022 

Ans. (a) : Given  
  Length = 55.3 m 

  Breadth = 25 m 

We know that 

 Area = Length × Breadth 

 = 55.3×25 

 = 1382.5 

 = 14×10
2 

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? 

  meeLe&keâ DebkeâeW keâes cenòJe osles ngS 9.99 m – 0.0099 m 

keâe ceeve keäÙee nw? 
 (a) 9.98 m  (b) 9.980 m 

 (c) 9.9 m (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  

    1.5  Dimensional Analysis and its 

Applications  

25.  The mechanical quantity, which has 

dimensions of reciprocal of mass (M
-1

) is   
  Jen Ùeebef$ekeâ jeefMe, efpemekeâer efJeceeSb õJÙeceeve kesâ JÙegl›eâce 

(M
-1) nesleer nw- 

 (a) Torque/ yeue DeeIetCe&  
 (b) Gravitational constant/ieg™lJeekeâ<e&Ce efmLejebkeâ  
 (c) Angular momentum/keâesCeerÙe ieefle 
 (d) Coefficient of thermal conductivity/T<ceerÙe 

Ûeeuekeâlee keâe iegCeebkeâ 
RE NEET Manipur (UG)- 06.06.2023 

Ans. (b) : Dimension of torque = [M
1
L

2
 T

-2
] 

dimension of Gravitational constant = [M
-1

 L
3
T

-2
] 

dimension of angular momentum = [ ML
2
T

-1
] 

dimension of coefficient of thermal conductivity 

 = [ MLT
-3θ-1

] 

From above it is clear that the gravitational constant is 

mechanical quantity which has dimensions of reciprocal 

of mass (M
-1

). 

26. Match List-I with List-II 

 metÛeer-I keâe metÛeer-II kesâ meeLe efceueeve keâjW: 

 List-I/metÛeer-I  List-II/metÛeer-II 

(A) Gravitational 

constant (G)/ieg®lJeerÙe 
efmLejebkeâ (G) 

(i) [L
2
T

–2
] 

(B) Gravitational 
potential 

energy/ieg®lJeerÙe 
efmLeeflepe Tpee& 

(ii) [M
–1

L
3
T

–2
] 

(C) Gravitational 

potential/ieg®lJeerÙe 
efJeYeJe 

(iii) [LT
–2

] 

(D) Gravitational 

intensity/ieg®lJeerÙe 
leer›elee 

(iv) [ML
2
T

–2
] 

 Choose the correct answer from the options 

given below 

 veerÛes efoS ieS efJekeâuheeW ceW mes mener Gòej ÛegveW: 
 (a) (A) - (iv), (B) - (ii), (C) - (i), (D) - (iii) 
 (b) (A) - (ii), (B) - (i), (C) - (iv), (D) - (iii)  
 (c) (A) - (ii), (B) - (iv), (C) - (i), (D) - (iii) 
 (d) (A) - (ii), (B) - (iv), (C) - (iii), (D) - (i) 

NEET (UG)-17.07.2022 

Ans. (c) : Option (a)  Gravitational constant (G), 

 1 2

2

Gm m
F

r
=  

 

2 22

2
1 2

MLT LFr
G

m m M

−      = =
  

 

 1 3 2G M L T− − =    

Option (b) Gravitational potential energy, 

  1 2 21
U mgh M L T

2

− = =    

Option (c)  Gravitational potential, 

  = 
Work

Mass
= 

[ ]

2 2

2 2
ML T

L T
M

−

−
    =     

Option (d)  Gravitational intensity, 
Force

I
mass

=  

               = 1 2L T−    

27.  The physical quantity that has the same 

dimensional formula as pressure is:/Yeeweflekeâ jeefMe 
efpemekeâe, oeye kesâ meceeve ner efJeceerÙe met$e nw, Jen nw; 

 (a) Force/yeue   
 (b) Momentum/mebJesie  
 (c) Young's modulus of elasticity 

  ØelÙeemLelee keâe Ùebie iegCeebkeâ 
 (d) Coefficient of viscosity/MÙeevelee iegCeebkeâ  

NEET (UG) Re-Exam-04.09.2022 
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Ans. (c): 

 Pressure = 

2

1 2

2

MLTForce
ML T

Area L

−

− −
    = =    

 

 Young' modulus (Y) = 
Stress

Strain
 

  Y = 

2

1 2

2

F
MLT

A ML T
L L

L

−

− −
    = =  ∆   

  

Hence, the young's modulus of elasticity has the same 
dimensional formula as pressure.  

28. Plane angle and solid angle have 

 meceleueerÙe keâesCe SJeb Ieve keâesCe ceW neslee nw: 
 (a) Both units and dimensions/cee$ekeâ SJeb efJecee oesveeW 
 (b) Units but no dimensions/cee$ekeâ hej keâesF& efJecee veneR 
 (c) Dimensions but no units 

  efJecee uesefkeâve keâesF& cee$ekeâ veneR 
 (d) No units and no dimensions 

  vee keâesF& cee$ekeâ vee keâesF& efJecee 
NEET (UG)-17.07.2022 

Ans. (b) : 
arc

Plane angle = , 
radius

has  radian as unit but 

No - dimensions. 
2

area
Solid angle = ,

r
has streradian as 

unit but No - dimensions. 
29. The dimensions [MLT

–2
A

–2
] belong to the 

 efJeceeSb [MLT
–2

A
–2

] mecyeefvOele nQ: 
 (a) Electric permitivity/JewÅegle efJeÅegleMeeruelee 
 (b) Magnetic flux/ÛegcyekeâerÙe heäuekeäme 
 (c) Self inductance/mJe-ØesjkeâlJe 
 (d) Magnetic permeability/ÛegcyekeâerÙe heejiecÙelee 

NEET (UG)-17.07.2022 

Ans. (d) : Solve by option  

(a) dimension of electric permitivity is  M–1
L

–3
T

4
I

2
 

option (b) Magnetic flux 

  
F

B.A A
il

φ = =  

 
[ ]

2 2MLT L

IL

−      =  

 2 2 1ML T I− − =    

option (c) self inductance 

  
Q

L =
l

 

 2 2 2ML T I− − =     

option (d) Magnetic permeability 

  
2

o
N A

L
µ

=
l

 

  
o 2

L

N A
µ =

l
 

  
[ ]2 2 2

o 2

ML T I L

L

− −  µ =  

  2 2 2 2

o MLT I or MLT A− − − −   µ =      

So option (d) is the correct answer. 
30.  If E and G respectively denote Energy and 

Gravitational constant, then 
E

G
 has the 

dimension of- 
  Ùeefo E leLee G ›eâceMe: Tpee& leLee ieg®lJeekeâ<e&Ce 

efveÙeleebkeâ keâes ØeoefMe&le keâjles nQ, lees E

G
 keâer efJecee nesleer 

nw : 
 (a) [M

2
] [L

–2
] [T

–1
]  (b) [M

2
] [L

–1
] [T

0
]   

 (c) [M] [L
–1

] [T
–1

] (d) [M] [L
0
] [T

0
] 

NEET (UG)-12.09.2021 

Ans. (b) :  

[E] = ML
2
T

–2
  

[G] = 

2

1 2

F r

m m

×
= 

–2 2

2

MLT L

M

 
  

 = M
–1

L
3
T

–2 

∴ 
E

G

 
  

= 
2 –2

–1 3 –2

ML T

M L T
 = [M

2
L

–1
T

0
] 

31.  If Force [F], Acceleration [A] and Time [T] are 
chosen as the fundamental physical quantities. 
Find the dimensions of energy. 

  Ùeefo yeue [F], lJejCe [A] leLee meceÙe [T] keâes cegKÙe 
Yeeweflekeâ jeefMeÙeeB ceeve efueÙee peeS, lees Tpee& keâer efJecee 
%eele keâerefpeS~ 

 (a) [F][A
–1

][T]  (b) [F][A][T]  

 (c) [F][A][T
2
] (d) [F][A][T

–1
] 

NEET (UG)-12.09.2021 

Ans. (c) : Energy = F
α
A
β
T
γ
  

 M
1
L

2
T

–2
 = (MLT

–2
)

 α
 (LT

–2
)
β
 (T)

γ
 

 M
1
L

2
T

–2
 = M

α
L
α+β

T 
– 2α – 2β + γ 

 Equating the power constants of M, L and T on 
 LHS & RHS 
 α = 1 

 α+β = 2 ⇒ β = 1 

 –2α–2β+γ = –2 ⇒ γ = 2 

∴  Energy = F
1
A

1
T

2
 

32.  Dimensions of stress are : 

  Øeefleyeue keâer efJeceeSB nQ: 
 (a) [ML

2
T

–2
]  (b) [ML

0
T

–2
] 

 (c) [ML
–1

 T
–2

] (d) [MLT
–2

] 

NEET (UG)-13.09.2020 

Ans. (c) : Stress 
Force

Area
=  

 = 

2

2

MLT

L

−  
  

 

Stress = 1 2ML T− −     
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33.  A physical quantity of the dimensions of length 

that can be formed out of c, G and 

2

0

e

4πε
is  

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

gravitation and e is charge] /c, G  leLee 
2

0

e

4πε
 mes 

yeveves Jeeueer Skeâ Yeeweflekeâ jeefMe keâer efJeceeÙeW Jener nQ pees 
uecyeeF& keâer nw~ (peneB c - ØekeâeMe keâe Jesie, G - 
meeJe&ef$ekeâ ieg®lJeerÙe efmLejebkeâ leLee e DeeJesMe nw) Ùen 
Yeeweflekeâ jeefMe nesieer: 

 (a) 

1

2 2

2

0

1 e
G

c 4

 
 πε 

  (b)  

1

2 2
2

0

e
c G

4

 
 πε 

 

 (c) 

1

2 2

2

0

1 e

c G4

 
 πε 

 (d) 

2

0

1 e
G

c 4πε
 

NEET (UG)-07.05.2017 

Ans. (a) : Given, C, G, 
2

0

e

4πε
 

So,  [L] = [C]
x
 [G]

y
 

z
2

0

e

4

 
 πε 

 

[ ]L  = 
x y z

1 1 3 2 3 2
LT M L T ML T

− − − −            

       = L
x+3y+3z

 M
–y+z

 T
–x–2y–2z

 

On comparing we get  

 x + 3y + 3z = 1 

 –y + z = 0  

 –x – 2y – 2z = 0  

On solving we get  

 x = – 2,     y = 
1

2
,     z = 

1

2
  

Thus L = [ ] [ ]
1/ 2

2
2 1/ 2

0

e
C G

4

−  
 πε 

 

 

1/ 2
2

2

0

Ge
L

4C

 1
=  πε 

 

34.  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?/Ùeefo hueebkeâ efmLejebkeâ (h) 
efveJee&le ceW ØekeâeMe keâe Jesie (c) leLee vÙetšve keâe ieg¤lJeerÙe 
efmLejebkeâ (G) leerve ceewefuekeâ efmLejebkeâ neW, lees 
efvecveefueefKele ceW mes efkeâmekeâer efJecee Jener nesieer pees uecyeeF& 
keâer nesleer nw ? 

 (a) 
3/ 2

hG

c
  (b) 

5/2

hG

c
  

 (c) 
hc

G
 (d) 

3/ 2

Gc

h
 

NEET (UG)-24.07.2016, PHASE-II 

Ans. (a) :  

• Dimension of planck's constant h-  

 h = λ × mv 

 [ ]
2

L ML
h L M

T T

  = × × =      
---- (i) 

• Dimension of gravitational constant G-  

 

2

1 2

F r
G

m m

×
=  

 [ ]
2 2 3

22

MLT L L
G

MTM

−   ×     = =      
---- (ii)  

• Dimension of Velocity c-  

 [ ] L
c

T

 =   
 ------ (iii) 

 [ ]
2 3

2

ML L
hG

T MT

   
=    
   

 

 [ ]
3

2

3

L
hG L

T

 
 = ×   

 
 

 [ ] 2 3hG L C   = ×     

 i.e 
[ ]2

3

hG
L

C
  =    

 

 
3 3/ 2

hG hG
L L

C C
= ⇒ =  

Hence, option (a) is correct.  

35.  If energy (E), velocity (V) and time (T) are 

chosen as the fundamental quantities, the 

dimensional formula of surface tension will be:  

  Ùeefo Tpee& (E), Jesie(V) leLee meceÙe (T) keâes cetue jeefMeÙeeB 
ceevee peeÙe lees, he=‰leveeJe keâer efJecee nesiee: 

 (a) [EV
–1

T
–2

]  (b) [EV
–2

T
–2

]  

 (c) [E
–2

V
–1

T
–3

] (d) [EV
–2

T
–1

] 

AIPMT-03.05.2015 

Ans. (b) : From the question 
a b cS E V T= ........... (1) 

[ ]
a b c2 2 2 1

MT ML T LT T
− − −     =       

0 2 a 2a b 2a   b   cML T M L T− + − − +   =     

Comparing powers on both sides, we get  

a 1⇒ =  

2a b 0 2 1 b 0 b 2⇒ + = ⇒ × + = ⇒ = −  

( )2a b c 2 2 1 2 c 2⇒− − + = − ⇒ − × − − + = −  

      c 2⇒ = −  

On putting these values in eqn (1), we get  

[ ] 2 2S EV T− − =     
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36.  If force (F), velocity (V) and time (T) are taken 

as fundamental units, then the dimensions of 

mass are. 

  Ùeefo yeue(F), Jesie(V) leLee meceÙe(T) keâes cetue cee$ekeâ 
ceeve efueÙee peeÙe lees, õJÙeceeve keâer efJeceeÙeW neWieer:- 

 (a) [F VT
-1

]  (b) [F VT
-2

]  

 (c) [F V
-1

 T
-1

]   (d) [F V
-1

T] 

AIPMT-06.05.2014 

Ans. (d) :  

We know that the dimension of force  (F) = [MLT
–2

] 

and velocity  V = [LT
–1

]
 
 

∴ 
2

F
M

LT
−

=  

1 1 1

F F
M

LT T VT− − −
= = = [FV

–1
T]  

37.   The pair of quantities having same dimensions 

is  
 (a) Young's modulus and Energy 
 (b) Impulse and Surface Tension 
 (c) Angular momentum and Work 
 (d) Work and Torque 

NEET (UG)-18.05.2013, Karnataka 

Ans. (d) : Dimensions formula 

Young's modulus = 
2

1 2
2

F MLT
ML T

A L

−
− − = =    

Energy = mc
2 = [ ] 2 2 2 2M L T ML T− −   =     

Impulse = F.t. = [ ]2 1MLT T MLT− −   =     

Surface Tension = 
[ ]

2

0 2
MLTF

ML T
L L

−
−

    = =    

Angular momentum 

 [ ] 1 2 1r p L MLT ML T− −   = × = =   
r r  

Work = F.d.  = [ ]2 2 2MLT L ML T− −   =     

Torque = F1d. = [ ]2 2 2MLT L ML T− −   =     

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

dimensions.    

38.  The dimensions of (µ0ε0)
–1/2

 are 

  (µ0ε0)
–1/2 keâer efJecee nesleer nw~    

 (a) [L T
–1

] (b) [L
1/2

T
1/2

]  
 (c) [L

1/2
T

–1/2
] (d) [L

–1
T] 

AIPMT (Mains)-2012 

AIPMT (Screening)-2011 

Ans. (a) :  Speed of light is given by 

  

0 0

1
c =

ε µ
 

where, µ0 = permeability of free space 

 ε0 = permittivity of free space  

Dimension of µ0 = [MLT
–2

A
–2

]  

        ε0 = [M
–1

L
–3

T
4
A

2
] 

 2

2 2 1 3 4 2

1
c

MLT A M L T A
− − − −

=
      

 

 2

2 2

1
c

L T
−

=
  

 

 c
2
 = [L

2
T

–2
] 

 c = [LT
–1

] 

where, c = speed of light 

 unit of c = meter/second  

  c = 
L

T
 

  c = [LT
–1

] 

39.  The dimension of 
2

0
1∈ E
2

 where ∈0 is 

permittivity of free space and E is electric field. 

  
2

0
1∈ E
2

, keâer efJecee, peneB ∈0 efveJee&le keâer 

efJeÅegleMeeruelee Je E efJeÅegle #es$e nw, nesieer –   
 (a) ML

2
T

–2
  (b) ML

–1
T

–2
  

 (c) ML
2
T

–1
 (d) MLT

–1
 

AIPMT (Screening)-2010 

Ans. (b) : We know that F = 1 2

2

0

q q1

4 rπ∈
  

 1 2
0 2

q q1

4 F r
∈ =

π
 

Dimensional formula will be- 

[ ][ ]
0 2 2

AT AT

MLT L−
∈ =

      
 

Dimensions of 0∈  = [M–1
L

–3
T

4
A

2
] 

we know electric field E =  
[ ]

2MLTF

q AT

−  =   

Dimensions of E = [MLT
–3

A
–1

] 

Dimensions of 
1

2
εoE

2
 = [M

–1
L

–3
T

4
A

2
] [M

2
L

2
T

–6
A

–2
]  

  = [ML
–1

T
–2

]   

40.  If the dimensions of a physical quantity are 

given by [M
a
L

b
T

c
], then the physical quantity 

will be:/Ùeefo efkeâmeer Yeeweflekeâ jeefMe keâer efJeceeSb 
[M

a
L

b
T

c
] mes metefÛele keâer ieF& neW, lees Ùen:  

 (a) Force if /yeue nesiee Ùeefo a = 0, b = –1, c = –2  

 (b) Pressure if /yeue nesiee Ùeefo a = 1, b = –1, c = –2  

 (c) Velocity if /yeue nesiee Ùeefo a = 1, b = 0, c = –1 

 (d) Acceleration if /yeue nesiee Ùeefo a = 1, b = 1, c = –

2 

AIMPT-2009 



Physics 23 YCT 

Ans. (b): Given ⇒ M
a
 L

b
 T

c
 

Force = ma = -2

2

m
kg = MLT

s
⇒ a = 1 , b = 1, c = –2 

Pressure = 
-2

-1 -2

2

F MLT
= = ML T

A L
⇒ a = 1, b = –1,  

c = –2 (satisfied the option) 

Velocity = 
Displacement s m

= =
time t sec

= LT
–1

 ⇒ a = 0,  

b = 1, c = –1  

Acceleration = 
-1velocity LT

=
time T

 = M
0
L

1
T

–2
 ⇒ a = 0,  

b = 1, c = –2  

41.  Which two of the following five physical 

parameters have the same dimensions ?  

  efvecve heeBÛe Yeeweflekeâ jeefMeÙeeW ceW mes keâewve meer oes Skeâ pewmeer 
efJeceeÙeW jKeleer nw? 

 (a) Energy density/Tpee& IevelJe   

 (b) Refractive index/ DeheJele&veebkeâ  

 (c) Dielectric constant/ [eFFuewefkeäš^keâ efmLejebkeâ  

 (d) Young’s modulus/ Ùebie keâe iegCeebkeâ 

 (e) Magnetic field/ÛegcyekeâerÙe #es$e  

 (a) (a) and (d)/ (a) Deewj (d)    

 (b) (a) and (e)/ (a) Deewj (e)  

 (c) (b) and (d)/ (b) Deewj (d)  

 (d) (c) and (e)/ (c) Deewj (e) 

AIPMT-2008 

Ans. (a) : Energy density = 
Energy

volume
 

   = 

2 2

3

ML Tdimension of energy

dimension of volume L

−  =
  

 = [ML
–1

T
–2

] 

Young modulus =                   

                          

1 2

1 2
ML Tstress

ML T
strain No dimension

− −
− −

    = =    

Magnetic field B =  

        
[ ]

2

2 1

1

MLTForce
MT A

charge velocity AT LT

−
− −

−

    = =  ×   
 

Refractive index µ = 
speed of light in medium1

speed of light in medium2
 

So, refractive index has no units, no dimensions.   

Dielectric constant =  
Permittivityof theobject

Permittivityof freespace.
 

So, dielectric constant is ratio of two same quantity 

therefore, it has no unit, no dimensions.     

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:  

  õJÙeceeve (mass) keâer efJecee  M, uecyeeF& (length) keâer 
efJecee L, meceÙe (time) keâer efJecee T Deewj Oeeje keâer efJecee 
I ceeveles ngS efkeâmeer JewÅegle heefjheLe ceW ØeeflejesOe keâer efJeceeSB 
neWieer:- 

 (a) ML
2
T

–3
I

–2
  (b) ML

2
T

–3
I

–1
  

 (c) ML
2
T

–2
 (d) ML

2
T

–1
I

–1 

AIPMT-2007 

Ans. (a) : We know voltage V IR=  

           so resistance 
V

R
I

=  

        where 
Work done w

V
Ch arge q

= =  

        
[ ]

2 2ML T

IT

−  =  

        2 3 1ML T I− − =    

∴Resistance [ ]
[ ]

2 3 1ML T I
R

I

− −  =  

  1 2 3 2M L T I− − =     

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

v = at + 
b

,
t +c

where a, b and c are constants. 

The dimensions of a, b and c respectively:- 

  meceÙe t hej Skeâ keâCe keâe Jesie v meceerkeâjCe 
b

v = at +
t + c

 Éeje efoÙee peelee nw peneB a, b leLee c 

efveÙeleebkeâ nQ~ a, b leLee c keâer efJeceeSB ›eâceevegmeej neWieer- 

 (a) LT
–2

, L and T  (b) L
2
, T and LT

2
  

 (c) LT
2
, LT and L (d) L, LT and T

2
 

AIPMT-2006 

Ans. (a) : Given velocity v = at + 
b

t c+
 

Q Velocity (v) = 
Displacement

Time
 

∴ Dimension of velocity 'v' = [M
0
LT

-1
] 

Now, 

 Dimension of velocity = Dimension of at 

 [LT
-1

] = a [T] 

 a = [LT
-2

] 

Again, Dimension of v = Dimension of 
b

t c+
 

 [LT
-1

] = 
b

t c+
   ...(i) 

Q 'c' is added to 't', therefore dimension of c & t 

 will be same. 

 [c]= [T] 
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Now, from (i) 

 [LT
-1

]= 
b

[T]
 

 [b]=[L]  

44.  The ratio of the dimension of Planck's constant 

and that of the moment of inertia is the 

dimension of :  
  hueebkeâ efveÙeleebkeâ Deewj peÌ[lJe kesâ DeeIetCe& keâer efJeceeDeeW 

keâe Devegheele meceleguÙe nesiee FveceW mes efkeâme keâer efJeceeDeeW 
keâe :- 

 (a) Velocity/Jesie  
 (b) Angular momentum/keâesCeerÙe mebJesie  
 (c) Time/meceÙe 
 (d) Frequency/DeeJe=efòe 

AIPMT-2005 

Ans. (d) : We know that E = hν  

Where, h = Planck's constant  

Planck's constant, 
E

h =
ν

 

dimension of h 
[ ]

2 2

2 1

1

ML T
ML T (i)

T

−

−
−

    = = − − − −   

Moment of inertia, I = mr
2
 

dimension of I = [ML2] -------- (ii)  

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

 

2 1

2

ML Th

I ML

−  =
  

 

 
1h T

I 1

−

=  

 
-1h 1

i.e. = T = =dimension of frequency
I T

 

45.  The dimension of Planck constant equals to 

that of : 

  Hueebkeâ efveÙeleebkeâ keâer efJecee efkeâmekesâ meceeve nw-  

 (a) Energy/ Tpee&   
 (b) Momentum/ mebJesie  
 (c) Angular momentum/ keâesCeerÙe mebJesie 
 (d) Power/Meefòeâ 

AIPMT-2001 

Ans. (c) : Planck’s constant : It is a physical  constant 

that is quantum of electromagnetic action. It relates the 

energy carried by a photon to its frequency by E = hv 

E
h =∴

ν
 

E = Energy, v = frequency & h = planck’s  constant 

Dimensional formula of energy (E) = [ML
2
 T 

-2
] 

Dimensional formula of frequency (ν) = [T
-1

] 

2 -2

-1

ML T
h =

T
 

2 -1h = ML T∴  

∴ Dimensional formula of planck’s constant h is  

 [ML
2
 T

–1
] 

Angular Momentum  

It  is the rotational equivalent of linear momentum 

∴ L = I × ω 

∴ L = r × p   [ ]P m.v=Q  

L = angular momentum  

ω = angular velocity  

I = moment of Inertia  

r = distance 

P = linear momentum 

Dimensional formula for L= [L] [MLT
-1

] 

               L = [ML
2
T

-1
]    

Physical Quantity Dimensional formula  

Energy [ML
2
 T

-2
] 

Momentum [M
1
L

1
T

–1
] 

Power [ML
2
 T

-3
] 

46.  Which pair have not equal dimensions : 

  efvecve ceW mes keâewvemee Ùegice Demeceeve efJecee jKelee nw –    
 (a) Energy and torque/Tpee& Je yeue DeeIetCe&   

 (b) Force and impulse/yeue Je DeeJesie   

 (c) Angular momentum and Planck's constant 

  keâesCeerÙe mebJesie leLee hueebkeâ efmLejebkeâ  
 (d) Elastic modulus and pressure 

  ØelÙeemLelee iegCeebkeâ leLee oeye  
AIPMT-2000 

Ans. (b) :  

For option A:  

 Energy = kg m
2
s

2
 = [ML

2
 T

-2
]  

 Torque = kg m
2
s

2
 = [ML

2
 T

-2
]  

For option B:  

 Force = kg × m/s
2
 = [MLT

-2
]  

 Impulse = kg m/s = [MLT
-1

]  

For option C:  

 Angular momentum = kg m
2
/s = [ML

2
 T

-1
]  

 Planck's constant = kg m
2
/s = [ML

2
T

-1
] 

For option D:  

 Elastic modulus = N/m
2
 = [ML

-1
T

–2
] 

 Pressure = N/m
2
 = [ML

-1
T

–2
]  

47.  The dimensions of universal gravitational 

constant are  

  meeJe&ef$ekeâ ieg®lJeekeâ<e&Ce efveÙeleebkeâ keâer efJeceeSB nQ: 

 (a) [ ]–1 3 –2
M L T   (b) [ ]2 –1

ML T   

 (c) [ ]–2 3 –2
M LT  (d) [ ]–2 2 –1

M L 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.  

• The value of the universal gravitational constant (G) is 

6.673×10
–11

 N m
2
/kg

2
. 

 G = 

2

1 2

F.r

m .m
 

 F = m×a 

    = 
2

kg m

sec

−
 

 F = [M L T
–2

] 

Now, 
[ ][ ]
[ ][ ]

–2 2MLT L
G

M M
=  

 [ ]–1 3 –2
G M L T=  

• So, the dimension of the gravitational constant is 
–1 3 –2M L T   .       

48.  The dimensions of impulse are equal to that of 

  DeeJesie keâer efJeceeSB efvecve ceW mes efkeâmekeâer efJeceeDeeW kesâ 
meceeve nw?   

 (a) pressure/oeye  
 (b) linear momentum/jwefKekeâ mebJesie   
 (c) force/yeue 
 (d) angular momentum/keâesCeerÙe mebJesie    

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.∆t  

Dimension of F = [MLT
–2

] 

Dimension of time (∆t) = [T] 

 J = F×∆t 

   = [MLT
–2

] [T] 

 J = [MLT
–1

] 

Momentum = m × v 

 = [M] [LT
–1

] 

 = [MLT
–1

] 

• 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?/efvecve ceW mes efkeâmekeâer efJecee 
meceÙe keâer efJecee kesâ meceeve nw?  

 (a) 
L

R
  (b) 

C

L
  

 (c) LC (d) 
R

L
  

AIPMT-1996 

Ans. (a): We know that, dimensions of time is [T]. 

So, we check the option, 

Dimension of Inductance (L) = [ML
2
T

–2
A

–2
] 

Dimension of Resistance (R) = [ML
2
T

–3
A

–2
] 

Dimension of Capacitance (C) = [M
–1

L
–2

T
4
A

2
]  

(a) 
L

R
 = [ ]

2 –2 –2

2 –3 –2

ML T A
T

ML T A
=  

(b) [ ]
–1 2 4 2

–2 –4 6 4

2 –2 –2

C M L T A
M L T A

L ML T A

−

= =  

(c) LC = [ ] [ ]2 –2 –2 –1 –2 4 2ML T A M L T A  
 = [T

2
] 

(d) [ ]
2 –3 –2

–1

2 –2 –2

R ML T A 1
T

L ML T A T

 = = =   
 

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

50.  The dimensions of RC is/RC keâer efJeceeSB nw:   
 (a) square of time/meceÙe keâe Jeie&  
 (b) square of inverse time/meceÙe kesâ Jeie& keâe JÙegl›eâce  
 (c) time/meceÙe 
 (d) inverse time/JÙegl›eâce meceÙe    

AIPMT -1995 

Ans. (c) : Dimensions of RC = 

We know that, R is Resistance and its dimension is 

[ ]2 –3 –2
ML T I  and C is capacitance and its dimension is 

[ ]–1 –2 4 2
M L T I  

So, dimensions of RC = [ ] [ ]2 –3 –2 –1 –2 4 2ML T I M L T I  

           = [T] 

[T] is dimension of time.  

So, dimension of RC is time.   

51.  Which of the following has the dimensions of 

pressure?/ oeye keâe efJeceerÙe met$e nesiee-  

 (a) [ ]–2
MLT   (b) [ ]–1 –2

ML T  

 (c) [ ]–2 –2
ML T  (d) [ ]–1 –1

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
P

A
= = 

–2

2

[MLT ]

[L ]
 = [ML

–1
T

–2
]               

52.  Of the following quantities, which one has 

dimensions different from the remaining three? 

  efvecve Ûeej ceW mes efkeâme jeefMe keâe efJeceerÙe met$e DevÙe leerveeW 
mes efYeVe nw?   

 (a) Energy per unit volume/Tpee& Øeefle Skeâebkeâ DeeÙeleve  
 (b) Force per unit area/yeue Øeefle Skeâebkeâ #es$eheâue  
 (c) Product of voltage and charge per unit 

volume/Jeesušspe Deewj DeeJesMe keâe iegCeveheâue Øeefle 
Skeâebkeâ DeeÙeleve 

 (d) Angular momentum/keâesCeerÙe mebJesie   

AIPMT -1989  
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Ans. (d): From the given options, 

(a) Energy per unit volume = 
[ ]

[ ]

2 –2

3

Energy ML T

Volume L
=  

       = [ ]–1 –2
ML T  

(b) Force per unit area  

  = 
[ ]
[ ]

–2
–1 –2

2

Force MLT
ML T

Area L
 = =     

(c) Product of voltage and charge per unit volume 

 =
Voltage ch arg e

Volume

×  

  =
Work

volume
  

 ∵ voltage × charge = work 

So,  
[ ]

[ ]
[ ]

2 –2
–1 –2

3

ML T
ML T

L
=  

(d) Angular momentum- The property of any rotating 
object given by moment of inertia times angular 
velocity. It is denoted by 'L' 

 L = Iω = r × P 

  Where,  I = inertia  

  ω = angular velocity  

  r = radius  

  P = linear momentum = mv 

      L = mvr 

     = [M] [LT
–1

] [L]  

 where, m = mass  and v = velocity 

     = [ML
2
T

–1
]    

So, from the given options angular momentum has the  
dimensions different from the remaining three.    

53.  The dimensional formula of permeability of 

free space µ0 is 

  ÛegcyekeâMeeruelee µ0 keâe efJeceerÙe met$e nw:   

 (a) [ ]–2 –2
MLT A   

 (b) [ ]0 1
M LT   

 (c) [ ]0 2 –1 2
M L T A  

 (d) none of these/FveceW mes keâesF& veneR  

  

AIPMT-1991 

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. 

• The permeability of the material is defined as the ratio 
of flux density to the field strength of a material. It is 

denoted by 'µ0'  which is equal to the 4π × 10
–7

 
Henry/meter. It is also measured in Newtons per 
Ampere square (N/A

2
). 

 µ0 = 
2

Newton

Ampere
 

    = 
[ ]
[ ]

[ ]
–2

–2 –2

2

MLT
MLT A

A
=     

54.  According to Newton, the viscous force acting 

between liquid layers of area A and velocity 

gradient ∆V/∆Z is given by F = ηA
∆V

,
∆Z

 where 

η is constant called coefficient of viscosity. The 

dimensional formula of η is 

   vÙetšve kesâ Devegmeej oes hejleeW kesâ yeerÛe ueieves Jeeuee MÙeeve 

yeue F = ηA 
∆V

∆Z
 mes efoÙee peelee nw, peneB A = 

#es$eheâue leLee ∆V/∆Z Jesie-ØeJeCelee nw~ MÙeevelee iegCeebkeâ 
η keâer efJecee nesieer: 

 (a) [ ]–2 –2
MLT T  (b) [ ]0 0 0

M L T  
 (c) [ ]2 –2

ML T  (d) [ ]–1 –1
ML T   

AIPMT -1990 

Ans. (d) : Given that, F = ηA
V

Z

∆

∆
 

 where,   F = Viscous force = [MLT
–2

] 

   A = Area = [L
2
] 

 and 
V

Z

∆

∆
 = velocity gradient = 

[ ]
[ ]

–1LT

L
  

So, η (coefficient of viscosity) = 
F Z

A V

∆

∆
 

        =
[ ]
[ ]

[ ]
[ ]

–2

2 –1

MLT L
.

L LT
   

            = 1 1ML T− −    

55.  Dimensional formula of self inductance is 

  mJeØesjCe iegCeebkeâ keâe efJeceerÙe met$e nw:    

 (a) [ ]–2 –2
MLT A   (b) [ ]2 –1 –2

ML T A   

 (c) [ ]2 –2 –2
ML T A  (d) [ ]2 –2 –1

ML T A   
AIPMT -1989 

Ans. (c) : 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 (ε) = L . 
di

dt
  

Where L = coefficient of self inductance.  

     L = 
dt

di
ε .....(i) 

∵ Voltage/ emf (ε) = 
work (W)

ch arge (Q)
  

 eq
n
 (i) ⇒ L =

W dt
.

Q di
 and charge = current × time 

 = 
[ ]
[ ]

[ ]
[ ]

2 –2ML T T
.

AT A
 

 = [ML
2
T

–2
A

–2
]     
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56.  The dimensional formula of torque is 

  DeeIetCe& keâe efJeceerÙe met$e nw:   
 (a) [ML

2
T

–2
]  (b) [MLT

–2
]  

 (c) [ML
–1

T
–2

] (d) [ML
–2

T
–2

] 

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 (τ) = Force × distance  

      = 2MLT−    [L] 

      = 2 2ML T−        

57.  If C and R denote capacitance and resistance, 

the dimensional formula of CR is 

  Ùeefo C Oeeefjlee leLee R ØeeflejesOe keâes ØeoefMe&le keâjles neW 
lees CR keâe efJeceerÙe met$e nesiee:   

 (a) [M
0
L

0
T

1
]  

 (b) [M
0
L

0
T

0
]  

 (c) [M
0
L

0
T

–1
] 

 (d) not expressible in terms of MLT/MLT kesâ heoeW 
ceW JÙeòeâ veneR efkeâÙee pee mekeâlee nw~   

   AIPMT -1988  

Ans. (a) :  

 CR = 
Q

R
V
×      

       = 
It

R
V
×  

       = 
It V

V I
×  = t = [T] = 0 0 1M L T      

58.  The dimensional formula of angular 

momentum is 

  keâesCeerÙe mebJesie keâe efJeceerÙe met$e nw    
 (a) [ML

2
T

–2
]  (b) [ML

–2
T

–1
]  

 (c) [MLT
–1

] (d) [ML
2
T

–1
]  

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) = I × ω 

Where,              I = moment of Inertia  

        ω = angular velocity  

  L = mvr    

              = [M] [LT
–1

] [L]    

              = [ML
2
T

–1
]   

59.  An equation is given here 
 
 
 2

a θ
P + = b

V V

where P = Pressure, V = Volume and θ = 

Absolute temperature. If a and b are constants, 

the dimensions of a will be 

  oer ieÙeer meceerkeâjCe  
 
 2

a θ
P + = b

V V
, ceW P = oeye, V 

= DeeÙeleve, θ = hejceleehe leLee a, b efveÙeleebkeâ nQ, lees a 

keâe efJeceerÙe met$e nesiee:    
 (a) [ML

–5
T

–1
]  

 (b) [ML
5
T

1
]  

 (c) [ML
5
T

–2
] 

 (d) [M
–1

L
5
T

2
].    

AIPMT- 1996 

Ans. (c) : Given that, 

  
2

a
P b

v v

θ + = 
 

 

Where, V is volume [L
3
] 

 P is pressure [ML
–1

T
–2

] 

and θ 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 = 
2

a

V

b
=

V

θ
 

      a = P.V
2
 

        = [ML
–1

T
–2

] [L
3
]

2
 

           = [ML
5
T

–2
]     

60.  Which of the following is a dimensional 

constant ? 

  efvecve ceW mes keâewve-mee efJeceerÙe efveÙeleebkeâ nw?   

 (a) Relative density/Deehesef#ekeâ IevelJe   
 (b) Gravitational constant/ieg®lJeekeâ<e&Ce efveÙeleebkeâ 
 (c) Refractive index/DeheJele&veebkeâ 
 (d) Poisson's ratio/heeÙemeve Devegheele  

  

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 6.67×10
–11

 Nm
2
/kg

2
. 

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. 

µ (Poisson's ratio) = 
Lateral strain

Linear strain
.                  
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61.  Turpentine oil is flowing through a tube of 

length l and radius r. The pressure difference 

between the two ends of the tube is P. The 

viscosity of oil is given by 
( )

=
2 2

P r – x

4v
η

l
 where 

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

axis of the tube. The dimensions of η are 

  leejheerve lesue Skeâ šŸetye kesâ Éeje yenlee nw efpemekeâer  
uecyeeF& l leLee ef$epÙee r nw~ šdÙetye  kesâ oesveeW efmejes kesâ 
yeerÛe keâe Delebj P nw leLee MÙeevelee iegCeebkeâ nw 

( )
=

2 2
P r – x

4v
η

l
 peneB šŸetye kesâ De#e mes x otjer hej lesue 

kesâ Jesie v nw~ η keâer efJeceeÙeW nQ:      
 (a) [M

0
L

0
T

0
]  (b) [MLT

–1
]  

 (c) [ML
2
T

–2
] (d) [ML

–1
T

–1
]  

AIPMT- 1993 

Ans. (d) : Given that,  

  η = 
( )2 2P r – x

4vl
 

Where, P = pressure difference and its dimensions is  

 [ML
–1

T
–2

]  

 r = radius and its dimension is [L]  

 x = distance and its dimension is [L] 

 v = velocity and its dimension is [LT
–1

] 

 l = length and its dimension is [L] 

Dimensions of η (viscosity of oil)  

  = 
[ ][ ]
[ ][ ]

2–1 –2

–1

ML T L

LT L
 

  = [ML
–1

T
–1

]     

62.  The time dependence of a physical quantity P is 

given by p = p0 exp (–at
2
), where a is a constant 

and t is the time. The constant a has dimension 

  Skeâ meceerkeâjCe ceW P keâe meceÙe kesâ meeLe mebyebOe Fme Øekeâej 
nw P = P0 exp (–at

2
) peneB a Skeâ efveÙeleebkeâ nw, lees a 

keâer efJecee nesieer:      
 (a) is dimensionless /keâesF& efJecee veneR   

 (b) has dimensions [T
–2

] / T
–2

 keâer efJecee   

 (c) has dimensions [T
2
]/T

2
 keâer efJecee 

 (d) has dimensions of P/P keâer efJecee   

AIPMT-1993  

Ans. (b) : Given that, 

  P = p0 exp (–at
2
) 

 Where, a is constant  

  t is time  

P and P0 have the same dimensions. We know that the 

power of exponential should be dimensionless.  

Therefore, the dimension of 'at
2
' should be 

dimensionless. Now, the multiplication of the respective 

dimensions is one.  

 at
2
 = 1 

 [a] [T
2
] = 1 

 a = 
2

1

[T ]
 = [T

–2
]     

63.  P represents radiation pressure, c 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
x
S

y
c

z
 is 

dimensionless are 

  P = oeye, c = ØekeâeMe Jesie, S = Øeefle Skeâebkeâ #es$e Øeefle 
meskeâC[ efJeefkeâjCe Tpee& nw, lees P

x
 S

y
 c

z
 keâer keâesF& efJecee 

veneR nesieer, Ùeefo       
 (a) x = 1, y =, z = 1  

 (b) x = –1, y = 1, z = 1  

 (c) x = –1, y = 1, z = –1 

 (d) x = 1, y = 1, z = –1 

AIPMT-1992 

Ans. (c) : Given that, 

  P
x
 S

y
 c

z
 is dimensionless  

Where, P is radiation pressure and its dimensions is 

[ML
–1

T
–2

]  

C is speed of light and its dimensions is [LT
–1

] 

S is radiation energy per unit area and per sec. 

So, S = 
energy / area

second
 = 

[ ] [ ]
[ ]

2 –2 2ML T / L

T
= [MT

–3
]  

As per question, 

 [M
º
 Lº Tº] = [ML

–1
T

–2
]

x
 [LT

–1
]

z
 [MT

–3
]

y
 

 Comparing power,  

For [M], 0 = x + y ....(i) 

For [L],  0 = –x + z ....(ii) 

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
x
k

y
, where a is a 

dimensionless constant. The values of x and y 

are 

  efkeâmeer efmbØeie mes yeBOes õJÙeceeve m keâer DeeJe=efòe f nw, pees f 
= am

x k
y mes mecyeefvOele nw, peneB a keâer keâesF& efJecee veneR 

nw~ leye x Je y kesâ ceeve neWieW:      

 (a) 
1 1

= , y
2 2

=x   

 (b) 
1 1

= , y –
2 2

=x   

 (c) 
1 1

, y –
2 2

= =x  

 (d) 
1 1

– , y
2 2

= =x  

AIPMT-1990 
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Ans. (d): Given that, 

  frequency (f) = am
x
k

y
 

Where,  a is constant so its dimensions is [MºLºTº] 

m is mass, so its dimensions is [M] 

k is spring constant, so its dimensions is 2MT−    

Dimension of frequency is [T
–1

] 

So, putting the value of dimensions in above equations 

[MºLº 1T− ] = [ ]
yx 2

M MT
−    

Comparing power of the respective physical quantities,  

for [M], x + y = 0 ....(1) 

for [T] –2y = –1 

⇒   y = 
1

2
 

 and x = 
–1

2
 

65.  If x = at + bt
2
, where x is the distance travelled 

by the body in kilometers while t is the time in 

seconds, then the units of b is 

  Ùeefo x = at + bt
2
 ceW x Ûeueer ieF& otjer (efkeâceer ceW) leLee 

t meceÙe (meskeâC[ ceW) nes, lees b keâe cee$ekeâ nw:   
 (a) km/s/efkeâceer/meskeâC[  

 (b) km s/ efkeâceer-meskeâC[  

 (c) km/s
2
/efkeâceer-meskeâC[2 

 (d) km s
2
/efkeâceer/meskeâC[2 

AIPMT-1989 

Ans. (c) : Given that,  

  x = at + bt
2
 

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
2
 

  for units of b, 

  (km) = b (sec)
2
 

       b = km/sec
2
  

    1.6  NCERT Exemplar Problems 

66.  The number of significant figures in 0.06900 is 

  0.06900 ceW meeLe&keâ DebkeâeW keâer mebKÙee nw–  

 (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 

Since, we know that. all the zeros that are on the right 

side of the last non-zero digit, after the decimal point 

are significant thus, number of significant figures in 

0.06900 is 4   

67.  The sum of the numbers 436.32, 227.2 and 

0.301 in appropriate significant figures is 

  436.32, 227.2 SJeb 0.301 mebKÙeeDeeW keâe Ùeesie GheÙeg&keäle 
meeLe&keâ DebkeâeW ceW nw– 

 (a) 663.821 (b) 664 

 (c) 663.8 (d) 663.82 

Ans. (c) : Given numbers : 436.32. 227.2 and 0.301 

Sum of these numbers = 663.821 

Q  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
3
, respectively. The density of the 

material of the body in correct significant 

figures is 

  Skeâ efheb[ keâe õJÙeceeve Deewj DeeÙeleve ›eâceMe: 4.237g 
SJeb 2.5cm

3 nw~ Fme efheb[ kesâ heoeLe& kesâ IevelJe keâe mener 
meeLe&keâ DebkeâeW ceW ceeve nw–   

 (a) 16948 g cm
–3 

 (b) 1.69 g cm
–3 

 (c) 1.7 g cm
–3 

 (d) 1.695 g cm
–3 

Ans. (c) : Given, Mass (m) = 4.237g 

            Volume (V) = 2.5 cm
3
 

   Then density (ρ) = 
mass

volume
 

         
3

4.237g

2.5cm
ρ =    

             ρ = 1.6948 g cm
–3

 

As per rules, the result of division will have two 

significant figures. 

   Density (ρ) = 1.7gcm
–3 

69.  The numbers 2.745 and 2.735 on rounding off 

to 3 significant figures will give  

  Ùeefo 2.745 SJeb 2.735 mebKÙeeDeeW keâes 3 meeLe&keâ DebkeâeW 
lekeâ hetCeeËefkeâle keâj JÙekeäle efkeâÙee peeS lees Øeehle mebKÙeeSB 
neWieer– 

 (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. 

• 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. 

70.  The length and breadth of a rectangular sheet 

are 16.2 cm and 10.1 cm, respectively. The area 

of the sheet in appropriate significant figures 

and error is  
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  Skeâ DeeÙeleekeâej Meerš keâer uebyeeF& SJeb ÛeewÌ[eF& 16.2 cm 
Deewj 10.1 cm nw~ GheÙegkeäle meeLe&keâ DebkeâeW ceW Deewj 
GheÙegkeäle $egefš kesâ GuuesKe kesâ meeLe Meerš keâe #es$eheâue 
nesiee–  

 (a) 164 ± 3 cm
2
 (b) 163.62 ± 2.6 cm

2 

 (c) 163.6 cm
2
 (d) 163.62 ± 3 cm

2 

Ans. (a) : Step 1 : Find the area of rectangular sheet 

Formula used : A = l × b 

Given :  Length of sheet (l) = 16.2 cm 

 Breadth of sheet (b) = 10.1 cm 

Then, Area (A) = l × b 

         A = 16.2 × 10.1 

         A = 163.62 cm
2
    

Step 2 : Find the error in area of rectangular sheet.  

Error in product of quantities: 

Suppose x = a × b 

Let ∆a = absolute error in measurement of a. 

∆b = absolute error in measurement of b, 

∆x = absolute error in x. 

The maximum fractional error in x is 

x a b

x a b

∆ ∆ ∆ = ± + 
 

 

According to the question, 

Length (l) = (16.2 ± 0.1)cm 

Breadth (b) = (10.1 ± 0.1)cm. 

    Area (A) = 163.62 cm
2
 

As per rule, area will have only three significant figures 

and error will have only one significant figure.  

Thus, A = 164 cm
2
. 

If ∆A is error in the area, the relative error is
A

A

∆  

Therefore, 
A b

A b

∆ ∆ ∆
= +

l

l
 

    A 0.1cm 0.1cm

A 16.2cm 10.1cm

∆
= +    

    A 1.01 1.62 2.63

A 16.2×10.1 163.62

∆ +
= =  

 2.63
A A

163.62
∆ = ×  

⇒ 22.63
A 163.62 2.63cm

163.62
∆ = × =  

⇒∆A = 3 cm
2 

(by rounding off to one significant 

figure) 

Hence, Area of rectangular sheet in significant figure & 

error is given by : A = (164 ± 3) cm
2
 

71.  Which of the following pairs of physical 

quantities does not have same dimensional 

formula?  

  Yeeweflekeâ jeefMeÙeeW kesâ efvecveefueefKele peesÌ[eW ceW mes efkeâme 
peesÌ[s keâe efJeceerÙe met$e meceeve veneR nw?– 

 (a) Work and torque./keâeÙe& Deewj yeue-DeeIetCe& 
 (b) Angular momentum and Planck's constant./ 

keâesCeerÙe mebJesie Deewj huee@keâ efveÙeleebkeâ 
 (c) Tension and surface tension./leveeJe Deewj he=‰ 

leveeJe 
 (d) Impulse and linear momentum./DeeJesie Deewj 

jsKeerÙe mebJesie 
Ans. (c) : ∴ Tension, F = ma 

Dimensional formula for tension, 

 =[M
1
] [L

1
T

–2
] = [M

1
L

1
T

–2
] 

Surface tension, 
F

T
L

=  

Dimensional formula for surface tension, 

 
1 1 –2

1 0 –2

1

[M LT ]
[M L T ]

[L ]
= =     

Hence, Tension and surface Tension does not have 

same dimensional formula.  

72.  Measure of two quantities along with the 

precision of respective measuring instrument is 

  A = 2.5 m s
–1

 ± 0.5 m s
–1

, B = 0.10 s ± 0.01 s The 

value of AB will be  

  oes jeefMeÙeeW keâer ceehe, Gvekeâes ceeheves ceW ØeÙegkeäle ngS ceehe 
Ùeb$eeW keâer heefjMegælee kesâ meeLe JÙekeäle keâjles ngS nQ– 

  A B keâe ceeve nesiee 

 (a) (0.25 ± 0.08) m 

 (b) (0.25 ± 0.5) m  

 (c) (0.25 ± 0.05) m 

 (d) (0.25 ± 0.135) m 

Ans. (a) : Step 1 : Calculate the value of AB. 

Given A = 2.5 m/s ± 0.5 m/s 

           B = 0.10s ± 0.01 s. 

⇒ AB = (2.5) (0.10)  

 AB = 0.25 m. 

Step 2 : Find the error in the value AB. 

Formula used : 
AB A B

AB A B

∆ ∆ ∆
= +  

Given, ∆A = 0.5 m/s  

           ∆B = 0.01 s 

      AB 0.5 0.01 0.075

AB 2.5 0.1 0.25

∆
= + =  

      0.75
AB AB

0.25
∆ = ×  

      0.75
AB 0.25

0.25
∆ = ×  

         ∆AB = 0.075 

Rounding of two significant figures.  

        ∆AB = 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 

  oes jeefMeÙeeW keâes ceehe keâj Deehe Gvekeâe ceeve A = 1.0 m 

± 0.2 m, B = 2.0 m ± 0.2 m Øeehle keâjles nQ~ AB keâe 
mener ceeve nesiee–  

 (a) 1.4 m ± 0.4 m 

 (b) 1.41 m ± 0.15 m 

 (c) 1.4 m ± 0.3 m 

 (d) 1.4 m ± 0.2 m 

Ans. (d) : Calculate the value of AB : 

Given, A = 1.0m ± 0.2m 

        & B = 2.0 ± 0.2m. 

So, AB (1.0)(2.0)=  

     AB 1.414m.=    

Now, Error in the value AB : 

Formula used : 
AB 1 A 1 B

2 A 2 BAB

∆ ∆ ∆
= +  

Given, ∆A = 0.2m & ∆B = 0.2m  

Then, 
AB 1(0.2) 1(0.2)

1.4 2(1) 2(2)

∆
= +  

AB 0.21∆ =  
Rounding of one significant figure, 

AB 0.2m∆ =  

Hence, AB 1.4m 0.2m.= ±  

74.  Which of the following measurement is most 

precise? 

  efvecveefueefKele ceW keâewve-mee ceeve meJee&efOekeâ heefjMegæ nw?  

 (a) 5.00 mm (b) 5.00 cm 

 (c) 5.00 m (d) 5.00 km 

Ans. (a) : Q 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? 

  efkeâmeer efheb[ keâer Deewmele uebyeeF& 5 cm nw~ efvecveefueefKele ceW 
keâewve-mee ceehe meJee&efOekeâ ÙeLeeLe& nw?  

 (a) 4.9 cm (b) 4.805 cm  

 (c) 5.25 cm (d) 5.4 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 

So, ∆L = 5 – 4.9 = 0.1 cm 

      ∆L = 5 – 4.805 = 0.195 cm 

      ∆L = 5.25 – 5 = 0.25 cm 

      ∆L = 5.4 – 5 = 0.4 cm 

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 × 10
11

 N m
–2

. 

When they expressed in CGS units of dynes 

cm
–2

. It will be equal to 

  (1 N = 10
5
 dyne, 1 m

2
 = 10

4
 cm

2
) 

  mšerue keâe Ùebie ØelÙeemLee iegCeebkeâ 1.9 × 10
11

 N m
–2 nw~ 

Ùeefo Fmes CGS cee$ekeâeW, [eFve Øeefle meWšerceeršj ceW JÙekeäle 
efkeâÙee peeS lees Fmekeâe ceeve nesiee–  

 (a) 1.9 × 10
10

 (b) 1.9 × 10
11 

 (c) 1.9 × 10
12

 (d) 1.9 × 10
13 

Ans. (c) : Given, young's modulus (y)= 1.9 × 10
11

 N/m
2
 

As we know that, 1 N = 10
5
 dyne  

                1 metre = 10
2
 cm 

So, converting the value to CGS we get. 

11 5

2 2 2

1.9 10 10
y

(10 ) cm

× ×
= = 1.9×10

11+5–4
 

⇒ y = 1.9 × 10
12

 dyne/cm
2
    

77.  If momentum (P), area (A) and time (T) are 

taken to be fundamental quantities, then 

energy has the dimensional formula  

  Ùeefo mebJesie (P), #es$eheâue (A) SJeb meceÙe (T) keâes cetue jeefMeÙeeB 

ceeve ueW lees Tpee& keâe efJeceerÙe met$e nesiee–  

 (a) [p
1
 A

-1
 t

–1
] (b) [p

2
 A

1
 t

1
] 

 (c) [p
1 
A

–1/2
 t

1
] (d) [p

1
 A

1/2
 t

–1
] 

Ans. (d) : Let, energy E = K P
a
 A

b
 T

c
  ... (i) 

Where, K is dimensionless constant of proportionality. 

P = momentum 

A = Area 

T = time. 

On equating dimension both side in eq
n
(1) we get   

 [ML
2
T

–2
] = [MLT

–1
]

a 
[M

0
L

2
T

0
]

b
[M

0
L

0
T]

c
   

   = [M
a
L

a + 2b 
T

–a + c
] 

Appling the principle of homogeneity of dimensions. 

We get,  

  a = 1    ... (ii) 

  a + 2b = 2   ... (iii) 

  –a + c = – 2   ... (iv) 

On solving equations, (ii), (iii) and (iv). 

We get, a = 1, b = 
1

2
,  c = –1 

∴  Dimensional formula of energy [E] = [P
1
A

1/2 
T

–1
] 

               [E] = [p
1
 A

1/2
 t

–1
]  
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 2. 

M

   2.1  Position, Path Len

Displacement 

1.  The position-time (x – t) gra

acceleration is:  
  Oeveelcekeâ lJejCe kesâ efueS efmLeefle-meceÙ

 

(a)

    

 

(b)

   

 

(c)

  

 

(d)

  
NEET (UG) Re-

Ans. (a) : For +ve acceleration, 

 
dv

0
dt

> . So, velocity is increasin

Acceleration is given by second 

displacement hence the variation of acc

graph will be parabolic. 

Also, slope of x-t graph is increasing.  

 
2. The displacement-time graphs 

particles make angles of 30° and

axis as shown in the figure. Th

respective velocity is 

32 

Motion in Straight L

 Length and 

) graph for positive 

meceÙe (x – t) «eeheâ nw:  

  

-Exam-04.09.2022 

creasing  

cond derivative of 

of acceleration on x-t 

 

aphs of two moving 

0° and 45° with the x-

re. The ratio of their 

 oes ieefleceeve keâCeeW keâe efJemLeeheve
ceW ØeoefMe&le x-De#e mes 30º SJeb 45º

Gvekesâ ›eâceMe: JesieeW keâe Devegheele nesi

 (a) 1: 3  (b) 
 (c) 1 : 1 (d) 

NEET

Ans. (a) :  

Let displacement be s and time be t 

zero 

 ∴ s = ut + 0  

s = ut, where u is velocity as per law o

Also u is slope of the graph s vs t 

 ∴ u = tanθ   

 1 1

1
u tan30º u

3
= ⇒ =  

 2 2u tan45º u 1= ⇒ =   

 1 2

1
u : u :1

3
∴ =  

 
1 2u : u 1: 3=  

3.  The X and Y coordinates of t

time are x= 5t -2t
2
 and y =

where x and y are in meters 

The acceleration of the partic

efkeâmeer meceÙe hej, efkeâmeer keâCe kesâ 
›eâceMe: x = 5t – 2t

2 leLee y = 10

ceeršj ceW Deewj t meskebâ[ ceW nQ~) lees, 
keâe lJejCe nesiee: 

 (a) 0  (b) 

 (c) –4m/s
2
 (d) 

NEET

YCT 

aight Line 
heve-meceÙe DeefYejsKe efÛe$e 
45º keâe keâesCe yeveelee nQ~ 
e nesiee: 

 
 3 :1  
 1 : 2 

NEET (UG)-17.07.2022 

 
e be t and y-intercept is 

r law of motion  

s of the particle at any 

d y = 10t respectively, 

eters and t in seconds. 

particle at t = 2 s is/Ùeefo 
kesâ x leLee y efveoxMeebkeâ, 

 = 10t nQ~ (peneB x leLee y 
lees, t = 2s hej Gme keâCe 

 5 m/s
2
  

 –8 m/s
2
 

NEET (UG)-07.05.2017 
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Ans. (c): Given 

 x = 5t – 2t
2
 

 y = 10t  

Velocity along x-axis,  

 Vx = 
dx

dt
 

 Vx = (5 – 4t) m/s 

Acceleration along x-axis  

 ax = 
dv

dt
 

     = ( )d
5 4t

dt
−    

 ax = – 4m/s
2 

Velocity along y-axis,  

 Vy = 
( )d 10tdy

dt dt
=  

 Vy = 10 m/s 

Acceleration ay = 
dy

dt
 

 ay = 
( )d 10

dt
 

     = 0 m/s
2
 

The acceleration of the particle at t = 2s 

4.  A particle staring from the orig

in a straight line in the (x,

coordinates at a later time are

path of the particle makes wit

angle of:-  

  Skeâ keâCe cetue efyevog (0, 0) mes DeejcY
ceW Skeâ meerOeer jsKee hej Ûeuelee nw~ kegâÚ

#eCe hej Fmekesâ efveoxMeebkeâ ( )3, 3 ne

Ûeueve heLe keâe x-De#e kesâ meeLe keâesCe 
 (a) 0º  (b) 30º

 (c) 45º (d) 60º

Ans. (d) :  

 
3

tan
3

θ =  
3 3

3

×
= 3=  

⇒ tan 3θ =  

⇒      60ºθ =   

33 

t = 2s is – 4 m/s
2
.  

origin (0, 0) moves 

e (x, y) plane. Its 

e are ( )3,3  . The 

es with the x-axis an 

ejcYe keâjkesâ (x, y) leue 
~ kegâÚ meceÙe he§eele kesâ 

, 3 nesles nQ~ Fme keâCe kesâ 

âesCe nesiee:- 
30º  

60º 

AIPMT-2007 

 

3

5.  The displacement-time grap

particle is shown below. T

velocity of the particle is nega

  efÛe$e ceW efJemLeeheve-meceÙe «eeheâ efo

keâe leel#eefCekeâ Jesie efkeâme efyevog hej 

  

 (a) E  (b) 

 (c) C (d) 

Ans. (a) : The slope of the tangent a

displacement-time graph gives instant

any point/instant. 

• The only part of the graph with nega

E. So, the instantaneous velocity o

negative at the point E.    

6.  Which of the following 

represent motion in one dimen

  efoS ieS «eeheâ ceW, keâewve-mee «ee

ØeoefMe&le veneR keâjlee nw? 

 

(a)

   

(b)

 

 

(c)

  

(d)

 

Ans. (b) : An object or a body is said

its position continuously changes with

• When the position of an object cha

called the motion in one dimension. 

have two displacement at the  same tim

• In the given option (b), curve shows

different velocities at a given time. Th

does not represent the motion in one 

YCT 

 graph of a moving 

w. The instantaneous 

 negative at the point 

â efoKeeÙee ieÙee nw~ keâCe 

g hej $e+Ceelcekeâ nesiee? 

    

 F  

 D 

AIPMT-(1994) 

gent at any point on the 

instantaneous velocity at 

h negative slope is point 

city of the particle is 

ing curve does not 

 dimension?  

 «eeheâ SkeâefJeceerÙe ieefle 

   

  

AIPMT-(1992) 

is said to be in motion if 

s with time. 

ct changes linearly, it is 

sion. The object cannot 

me time. 

 shows the body has two 

e. Therefore, this curve 

 dimension. 
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    2.2  Average Velocity and Average 

Speed 

7.  A vehicle travels half the distance with speed θ
and the remaining distance with speed 2θ . Its 

average speed is :  

  Skeâ Jeenve DeeOeer otjer Ûeeue θ  mes leLee Mes<e otjer Ûeeue 
2θ   mes ieefle keâjlee nw~ Fmekeâer Deewmele Ûeeue nw : 

 (a) 
3

4

θ
  (b) 

3

θ
  

 (c) 
2

3

θ
 (d) 

4

3

θ
 

NEET (UG)-07.05.2023 

Ans. (d) :  

Average speed = 
total distance travelled

total time taken
 

            = 
L

L L

2 2

2
+

θ θ

 

            = 
1

1 1

2 4
+

θ θ

  

            = 
4

3
θ  

Average speed = 
4

3
θ   

8.  A person travelling in a straight line moves 

with a constant velocity v1 for certain distance 

‘x’ and with a constant velocity v2 for next 

equal distance. The average velocity v is given 

by the relation 

  keâesF& JÙeefòeâ efkeâmeer mejue jsKee ceW ieceve keâjles meceÙe keâesF& 
efveef§ele otjer x efveÙele Jesie v1 mes leÙe keâjlee nw leLee 
efveÙele Jesie v2 mes Fleveer ner otjer leÙe keâjlee nw~ Deewmele 
Jesie v kesâ efueS mebyebOe nw– 

 (a) 1 2
v v v=  (b) 

1 2

1 1 1

v v v
= +  

 (c) 
1 2

2 1 1

v v v
= +  (d) 1 2

v vv

2 2

+
=  

NEET (UG)-20.05.2019, (Odisha) 

Ans. (c) : Total distance travelled = 2x 

Distance travelled during each phase = x  

Time taken during first phase 
1

x

v
=  

Time taken during second phase 
2

x

v
=  

Total time taken 

 t 
1 2

x x

v v
= +  

  
1 2

1 1
x

v v

 
= + 

 
 

Average velocity = 
Total distance

Total time taken
 

 v = 

1 2

2x

1 1
x

v v

 
+ 

 

 

 v = 

1 2

2

1 1

v v

 
+ 

 

 

 
1 2

1 1 2

v v v
+ =   

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

a uniform electric field E
ur

. Due to the force q E
ur

, 
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  

  keâesF& efKeueewvee keâej efpeme hej DeeJesMe q nw efkeâmeer 
Skeâmeceeve efJeÅegle-#es$e E

ur
 kesâ ØeYeeJe ceW efkeâmeer Ie<e&Cenerve 

meceleue #eweflepe he=‰ hej ieefleceeve nw~ Skeâ meskeâC[ kesâ 
Devlejeue ceW yeue q E

ur
 kesâ keâejCe Fmekeâe Jesie 0 mes 

6m/s nes peelee nw~ Gmeer #eCe efJeÅegle-#es$e keâer efoMee 
Gl›eâefcele keâj oer peeleer nw~ Fme #es$e kesâ ØeYeeJe ceW keâej 
Deewj oes meskeâC[ lekeâ ieefle keâjleer jnleer nw~ 0 mes 3 
meskeâC[ kesâ yeerÛe efKeueewvee keâej kesâ Deewmele Jesie Deewj 
Deewmele Ûeeue ›eâceMe: nQ 

 (a) 2 m/s, 4 m/s  (b) 1 m/s, 3 m/s   

 (c) 1.5 m/s, 3 m/s  (d) 1 m/s, 3.5 m/s  

NEET (UG)-06.05.2018 

Ans. (b) :  

 

Acceleration, 
2v u 6 0

a 6m / s
t 1

−− −
= = =  

For  t = 0 to t = 1s,  

Displacement, S1 = ut + 
1

2
at

2
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⇒ ( ) ( )2

1

1
S 6 1 3m ... i

2
= × =  

Similarly,   

For  t = 1s to t = 2s, 

Displacement, ( ) ( )2

2

1
S 6.1 6 1 3m ... ii

2
= − × =  

For  t = 2s to t = 3s, 

Displacement, ( ) ( )2

3

1
S 0 6 1 3m ... iii

2
= − × = −  

Total displacement, 1 2 3S S S S 3m= + + =  

Average velocity 
3

1m /s
3

= =   

Total distance travelled =9m 

Average speed 
9

3m / s
3

= =   

Alternate Solution :- 

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

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

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

The total displacement is the area of velocity time graph 

considering sign, 

 ( ) ( )1 1
= × 2 – 0 ×6 – × 3 – 2 ×6

2 2
 = 6 – 3 = 3m 

Total time = 3s 

Average velocity = 
3

= 1 m/s
3

 

The total distance is the area of velocity time graph 

without considering sign.  

 ( ) ( )1 1
= × 2 – 0 ×6 + × 3 – 2 ×6

2 2
 = 6 + 3 = 9m 

Average speed = 
9

3
= 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 t1. On other 

days, if she remains stationary on the moving 

escalator, then the escalator takes her up in 

time t2. The time taken by her to walk up on 

the moving escalator will be/Skeâ efove cewš^es mšsMeve 
hej Smkeâuesšj (Ûeueleer meerÌ{er) kesâ ve Ûeueves hej Øeerefle, 
Gmekeâer meerefÌ{ÙeeW hej hewoue Thej ÛeÌ{leer nw~ FmeceW Gmes t1 
meceÙe ueielee nw~ DevÙe efoveeW ceW peye Smkeâuesšj Ûeue jne 
nselee nw leye Jen Gme hej KeÌ[er jn keâj t2 meceÙe ceW Thej 
hengBÛe peeleer nw lees,  Gmekesâ ôeje Ûeueles ngS Smkeâuesšjhej 
Ûeuekeâj Thej ÛeÌ{ves ceW efueÙee ieÙee meceÙe nesiee:  

 (a) 1 2t t

2

+
  (b) 1 2

1 2

t t

t t−
  

 (c) 1 2

1 2

t t

t t+
 (d) t1 -t2 

NEET (UG)-07.05.2017 

Ans. (c) : Velocity of girl w.r.t. to elevator 
ge

1

d
V

t
= =  

Velocity of elevator w.r.t. to ground 
eG

2

d
V

t
=  

Then velocity of girl w.r.t. ground 

 gG ge eGV V V= +
ur ur ur

  

 i.e. VgG = Vge + VeG 

Let t be the time to cover d distance with both girl and 

escalator moving 

 
1 2

d d d

t t t
= +  

 
1 2

1 1 1

t t t
= +  

 1 2

1 2

t t
t

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 
ur

(V )av  from t = 0 to  

t= 5 s is:- 

  Skeâ keâCe Fme Øekeâej ieefle keâjlee nw efkeâ, Fmekesâ efmLeefle 
efveoxMeebkeâ (x, y) efvecve Øekeâej nw 

  (2m, 3m) meceÙe t = 0 hej 
  (6m, 7m) meceÙe t = 2 s hej 
  (13m, 14m) meceÙe t = 5s hej 

  lees t = 0 mes t = 5s lekeâ, Deewmele Jesie meefoMe 
ur

(V )av  
nesiee:- 

 (a) 
1 ˆ ˆ(13i 14j)
5

+   (b) 
7 ˆ ˆ(i j)
3

+  

 (c) ˆ ˆ2(i j)+   (d) 
11 ˆ ˆ(i j)
5

+  

AIPMT-06.05.2014 

Ans. (d) : At time t = 0, the position vector of the 

particle is  1
ˆ ˆr 2i 3j= +

ur
 

At time t = 5s, the position vector of the particle is 

2
ˆ ˆr 13i 14j= +

ur
 

Displacement from 
1 2r to r
ur ur

 is 12r r r∆ = −
r ur r

 

 ( ) ( )ˆ ˆ ˆ ˆ13i 14j 2i 3j= + − +  
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 = ˆ ˆ11i 11j+  

∴ Average velocity, 

 ( )av

ˆ ˆr 11i 11j 11 ˆ ˆv i j
t 5 0 5

∆ +
= = = +

∆ −

r
r

 

12.  A particle covers half of its total distance with 

speed v1 and the rest half distance with speed 

v2. Its average speed during the complete 

journey is/Skeâ keâCe Deheveer kegâue otjer keâer DeeOeer v1 

Ûeeue mes leLee Mes<e DeeOeer v2 Ûeeue mes leÙe keâjlee nw~ hetjer 
Ùee$ee kesâ oewjeve Gmekeâer Deewmele Ûeeue nw : 

 (a) 1 2
v v

2

+
 (b) 1 2

1 2

v v

v v+
  

 (c) 1 2

1 2

2v v

v v+
 (d) 

2 2

1 2

2 2

1 2

v v

v v+
 

AIPMT (Mains)-2011 

Ans. (c) : If the half distance (x) covered with the speed 

v1 in t1 time. 

So, using formula of speed is- 

 
1

1

x
v

t
=  

 1

1

x
t

v
=  

And another half distance (x), covered with speed v2 in 

time t2. 

So,   2

2

x
v

t
=  

 2

2

x
t

v
=  

Totaldistance
Average velocity

Total time
=Q  

 total distance = x + x = 2x 

       total time = t1 + t2  

            = 
1 2

x x

v v
+  

1 2

1 2

x + x 2x
Average seepd

x xt t

v v

∴ = =
+ +

 

 1 2

1 2

2v v
Average seepd

v v
=

+
 

13.  A body is moving with velocity 30 m/s towards 

east. After 10 seconds its velocity becomes 40 

m/s towards north. The average acceleration of 

the body is :  

  Skeâ Jemleg 30 m/s Jesie mes hetJe& keâer Deesj ieefle keâj jner nw~ 
10 mewkesâC[ kesâ heMÛeeled Fmekeâe Jesie Gòej keâer Deesj 40 

m/s nes peelee nw, lees Jemleg keâe Deewmele lJejCe nw : 

 (a) 5 m/s
2
 (b) 1 m/s

2
 

 (c) 7 m/s
2
 (d) 7  m/s

2
 

AIPMT (Screening)-2011 

Ans. (a) : Given – Initial velocity u = 30 î (East) 

Final velocity v = 40 ĵ  (North) 

Change in velocity ∆v = 40 ĵ  – 30 î  

Magnitude ∆v 2 230 40 50m / s= + =  

Average acceleration = 
change inve locity

Time taken
  

Average acceleration (a) = 2
∆v 50

= = 5 m/s .
∆t 10

   

14.  A car moves from X to Y with a uniform speed 

vu and returns to Y with a uniform speed vd. 

The average speed for this round trip is:-  

  Skeâ ceesšj ieeÌ[er X mes Y lekeâ DeÛej Ûeeue vu mes Ûeueleer 
nw Deewj Y mes X lekeâ DeÛej Ûeeue vd mes Jeeheme Deeleer nQ 
Fme hetjer Ùee$ee kesâ efueÙes ieeÌ[er keâer Deewmele Ûeeue nesieer:-   

 (a) u dv v

2

+
 (b) d u

d u

2v v

v u+
  

 (c) u d
v v  (d) d u

d u

v v

v v+
 

AIPMT-2007 

Ans. (b) : 

 
Let distance between X and Y = D. 

As Average speed 
Total distance

Total time
=  

  

u d

D D

D D

v v

+
=

+
 

  d u

d ud u

d u

2v v2D

v vv v
D

v v

= =
+ +

 
 

 

15.  A particle starts from rest with constant 

acceleration. The ratio of space-average 

velocity to the time average velocity is 

  Skeâ keâCe efmLej DeJemLee mes efveÙele lJejCe mes ieefle ØeejbYe 
keâjlee nw leye Fmekesâ meceef°-Deewmele Jesie keâe meceÙe-
Deewmele Jesie kesâ meeLe Devegheele keäÙee nesiee :  

 (a) 
1

2
 (b) 

3

4
  

 (c) 
4

3
 (d) 

3

2
 

AIPMT-1999 
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Ans. (c): Space average velocity is 
vdx

dx

∫
∫

 ...(i) 

Time average velocity is 
vdt

dt

∫
∫

  ...(ii) 

Initially the particle is at rest so u = 0 

 v = at    ... (a) 

 x = 
21

at
2

  .... (b)  

 dx = 
2at

dt
2

  .... (c) 

For space - average velocity put (a) and (c) in (i) 
3

2 2

2

at
a t dt 23

3tat dt

2

= =∫
∫

at   ...(d) 

For time average velocity put equation (a) in (ii) 

2at dt at at

2t 2dt
= =∫

∫
   ...(e) 

Taking ratio of (d) and (e) 

2
at

43
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 

  Skeâ keâej 200 ceer. keâer otjer leÙe keâjleer nw~ Ùee$ee keâe 
henuee DeeOee Yeeie Jen 40 efkeâceer/IeCše Jesie mes leLee 
otmeje DeeOee Yeeie v Jesie mes Ûeueleer nw~ Ùeefo Deewmele Jesie 
48 efkeâceer/IeCše nw, lees v keâe ceeve nw:       

 (a) 56 km/h  (b) 60 km/h 
 (c) 50 km/h (d) 48 km/h 

AIPMT-(1991) 

Ans. (b) : Given that,  

  Distance = 200 m 

Speed of the car in the first half (v1) = 40 km/hr. 

Average speed of the car (vavg.) = 48 km/hr 

Speed of the car in the second half (v2) is v 

So, we know that, 

 vavg = 1 2

1 2

2v .v

v v+
 

⇒    48 = 
2 40 v

40 v

× ×
+

 

⇒    48 (40 + v) = 80 v 

  32v = 48 × 40 

So,    v = 60 km/hr. 

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 

  Skeâ yeme efkeâmeer otjer keâe Skeâ efleneF& 10 efkeâceer/IeCše 
Jesie mes, otmeje efleneF& Yeeie 20 efkeâceer/IeCše Jesie mes 
leLee leermeje efleneF& Yeeie 60 efkeâceer/IeCše Jesie mes 
Ûeueleer nw~ yeme keâe Deewmele Jesie nesiee:    

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

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

Ans. (c) : 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,  

 Average speed = 
total distance

total time taken
 

           = 
1 2 3

D

t t t+ +
 

Time taken at the speed of  10 km/hr,  

  (t1)    = 
D / 3

10
 

similarly, For 20 km/hr 

 t2 = 
D / 3

20
 

For 60 km/hr, t3 = 
D / 3

60
 

So, Average speed = 
D

D / 3 D / 3 D / 3

10 20 60

     + +     
     

 

  =
1

1 1 1

30 60 180

     + +     
     

   

  = 
1

6 3 1

180

+ + 
 
 

 

  =
180

10
 

  = 18 km/hr.    

18.  A car covers the first half of the distance 
between two places at 40 km/h and another half 
at 60 km/h. The average speed of the car is 

  keâej Éeje kegâÚ otjer leÙe keâer peeleer nw~ otjer keâe DeeOee 
Yeeie Jen 40 efkeâceer/IeCše mes leLee Mes<e Yeeie 60 
efkeâceer/Iebše Jesie mes leÙe keâjleer nw~ keâej keâe Deewmele     
Jesie nw:    

 (a) 40 km/h  (b) 48 km/h  

 (c) 50 km/h (d) 60 km/h 
AIPMT-(1990) 
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Ans. (b): Given that,  

First half of the distance at speed (v1) = 40 km/hr.  

And another half of the distance at speed (v2) = 60 

km/hr. 

We know that, If distance is constant then, 

Average speed = 1 2

1 2

2v v

v v

×
+

 

  = 
2 40 60

40 60

× ×
+

 

  = 48 km/hr.    

19.  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  

  Skeâ š^sve keâer uecyeeF& 150 ceer. nw~ Ùen Gòej efoMee ceW 
10 ceer./meskebâ[ kesâ Jesie mes Ûeueleer nw~ Skeâ leeslee 5 
ceer./meskebâ[ mes oef#eCe efoMee ceW jsueceeie& kesâ meceevlej 
GÌ[lee nw~ efkeâleves meceÙe ceW leeslee š^sve keâes heej keâj 
peeSiee?   

 (a) 12 s  (b) 8 s  

 (c) 15 s (d) 10 s 
AIPMT-(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

relative velocity
 = 

150
10

15
= sec   

   2.3  Instantaneous Velocity and 
Instantaneous Speed 

20.  The position of a particle is given by 

  keâCe keâer efmLeefle oer peeleer nw   

  $ˆ ˆ2r (t) = 4ti + 2t j+ 5k
r

  
  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. 

  peneB t meskebâ[ ceW Deewj r  ceeršj ceW nw~ x-De#e kesâ mebyebOe ceW 
t = 1s hej Jesie v(t) keâe heefjCeece Deewj efoMee %eele 
keâerefpeS~ 

 (a) 1
,2ms3 30

− o   (b) 1
3 2 ms , 45

− o   

 (c) 1
4 2 ms , 45

− o  (d) 1
4 2 ms , 60

− o  
RE NEET Manipur (UG)- 06.06.2023 

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

$ $  

  
dr

4i 4t j
dt

= +$ $  

t 1

dr
V 4i 4j

dt =

= = +
ur

$ $  

  2 2V 4 4= +
ur

32=  

  V 4 2 m / sec=
ur

 

  tanφ = 
y

x

V 4
1

V 4
= =  

    45ºφ =  

21.  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
2
 and xQ(t) = 

ft-t
2
. At what time do the cars have the same 

velocity?  

  P Deewj Q Skeâ ner meceÙe hej efkeâmeer efyevog mes mejue jsKee 
ceW Ûeuevee ØeejbYe keâjleer nw Deewj Gvekeâer efmLeefleÙeeW keâes 
›eâceMe: xP (t) = at + bt

2
 Deewj xQ(t) = ft-t

2
 mes 

efve¤efhele efkeâÙee peelee nw ~ efkeâme meceÙe hej Fve oesveeW 
keâejeW keâe Jesie meceeve nesiee ? 

 (a) 
a f

1 b

−
+

  (b) 
a f

2(b 1)

+
−

  

 (c) 
a f

2(b 1)

+
+

 (d) 
f a

2(1 b)

−
+

 

NEET (UG)-24.07.2016, PHASE-II 

Ans. (d) :  

 
Position of car P,  

 xp (t) = at + bt
2
 

 Thus velocity of car P 

 
p

p

d X (t)
V a 2bt

dt

  = = +  

 Position of car Q 

 xQ (t) = ft – t
2
 

 Thus, velocity of car Q 

 
Q

Q

d x (t)
v f 2t

dt

  = = −  

 According to the question,     

 
0 0p t t Q t tv v= ==  
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Where, t0 is time at which there velocity is same 

 ∴a + 2bt0 = f – 2t0 

 ⇒ 
( )0

f a
t

2 1 b

−
=

+
 

22.  If the velocity of a particle is v = At + Bt
2
, 

where A and B are constants, then the distance 

travelled by it between 1 s and 2s is 

  Ùeefo efkeâmeer keâCe keâe Jesie v = At + Bt
2 nw ÙeneB A leLee 

B efmLejebkeâ nw, lees Fme keâCe Éeje 1 s Deewj 2s kesâ yeerÛe 
Ûeueer ieÙeer otjer nw 

 (a) 
A B

+
2 2

  (b) 
3

A + B
2

  

 (c) 3A+7B (d) 
3 7

A + B
2 3

  

NEET (UG)-01.05.2016 

Ans. (d) : Given  

 v =  At + Bt
2 

We know 
ds

v
dt

=  

 ds = vdt 

 ds vdt=∫ ∫  

Hence  

s t 2s

2

0 t 1s

ds (At Bt )dt

=

=

= +∫ ∫  

 

2
2 3

1

At Bt
S

2 3

 
= + 

 
 

 
2 2 3 3A 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 

according to /Skeâebkeâ õJÙeceeve keâe keâesF& keâCe 
SkeâefJeceerÙe ieefle keâjlee nw Deewj Fmekeâe Jesie efvecveebefkeâle 
meceerkeâjCe kesâ Devegmeej heefjJeefle&le neslee nw: 

  v(x) = βx
-2n

  

  where β and n are constants and x is the 

position of the particle. The acceleration of the 

particle as a function of x, is given by : 

  peneB β leLee n efmLejebkeâ nQ leLee x keâCe keâer efmLeefle nw~ 
lees, Fme keâCe kesâ lJejCe keâes, x kesâ heâueve kesâ ™heceW 
efve™efhele efkeâÙee pee mekeâlee nw~ 

 (a) -2nβ 2
x

-4n-1
 (b) -2β2

x
-2n+1

  

 (c) -2nβ2
e

-4n+1
 (d) -2nβ2

 x
-2n-1

 

AIPMT-03.05.2015 

Ans. (a)  

v(x) = βx
–2n 

2n 1dv
2n x

dx

− −= − β  

Acceleration of the particle is given by  

 a = 
dv dv dx dv

v
dt dx dt dx

= × = ×  

Therefore,  a = v. 
dv

dx
 

 a = βx
–2n

 × (–2n βx 
–2n–1

) 

 a = – 2n β2
x 

–4n–1
 

24.  A car of mass m starts from rest and 
accelerates so that the instantaneous power 
delivered to the car has a constant magnitude 
P0. The instantaneous velocity of this car is 

proportional to 

  m õJÙeceeve keâer Skeâ keâej efJejeceeJemLee mes ØeejcYe neskeâj 
Fme Øekeâej lJeefjle nesleer ns, efkeâ keâej keâes Øeehle leel#eefCekeâ 
Meefòeâ keâe efmLej ceeve P0 nw~ lees, Fme keâej keâe 
leel#eefCekeâ Jesie meceevegheeleer nes mekeâlee nw:-    

 (a) t
–1/2 (b) t/√m  

 (c) t
2
P0 (d) t

1/2 

AIPMT (Mains)-2012 

Ans. (d) : Mass of car = 'm'  

Instantaneous power delivered to the car has a constant 

magnitude Po  

Q  0P  = Fv 

Also, F = ma = 
dv

m
dt

×  

⇒ P0 = 
dv

mv
dt

 

⇒  P0 dt = mv dv 

Now, Integrating both side –   

 

t v

0

0 0

P dt m vdv=∫ ∫  

⇒ P0 t = 
2mv

2
 

⇒ v = 

1
2

02P t

m

 
 
 

 

⇒        
1

2v t∝  

25.  The motion of a particle along a straight line is 

described by equation x = 8 + 12t – t
3
 , where 

'x' is in metre and t in second. The retardation 

of the particle when its velocity becomes zero 

is:/Skeâ mejue jsKee kesâ DevegefoMe, efkeâmeer keâCe keâer ieefle 
keâes meceerkeâjCe x = 8 + 12t – t

3 Éeje heefjYeeef<ele 
(Øekeâš) efkeâÙee peelee nw~ peneB x ceeršj ceW leLee t meskebâ[ 
ceW nw~ Jesie MetvÙe nesves hej keâCe keâe cebove nw:–   
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 (a) 6ms
–2 (b) 12m

 (c) 24ms
–2 (d) zero

AIPMT (S

Ans. (b) : Equation of motion of a p

straight line is–  

 x = 8 + 12t – t
3
  

Now, Velocity, v = 2dx
12 3t

dt
= −  ––––

also, acceleration 
dv

a 6t
dt

= = −  ––––

Now, retardation of particle when its v

zero is,  

→ Put v = 0 in equation (i)  

  0 = 12 – 3t
2
 

  t = 2 sec 

Now, Put  t = 2 sec in equation (

  a = –6 × 2 = – 12 m/s

 a = 12 m/s
2 
(retardation

26.  A particle has initial velocity

acceleration ( ˆ ˆ0.3i 0.2j+ ). The

velocity after 10 seconds will b

ØeejbefYekeâ Jesie ( ˆ ˆ2i 3j+ ) leLee lJejC

nw~ 10 meskeâC[ yeeo keâCe kesâ Jesie keâe 
 (a) 5 units  (b) 9 un

 (c) 9 2 units  (d) 5 2

AIPMT (S

Ans. (d) : Given  

Initial velocity = 2i 3j+$ $ = x y
ˆ ˆu i u j+

Acceleration = 0.3i 0.2j+$ $ = x
ˆa i a+

Velocity (v) after time 't' = ( )x xu a t i+ $

Now, velocity after     t = 10 sec 

u = ( ) ( )2 0.3 10 i 3 0.2 10+ + +    
$

u = 5i 5j+$ $  

∴  Magnitude of velocity = 2 25 5+ =

27.  A particle moves a distance

according to equation x = (

acceleration of particle is propor

  Skeâ keâCe oer ieF& meceerkeâjCe x = (t + 

meceÙe ceW Skeâ x otjer leÙe keâjlee n
meceevegheeleer nw –  

 (a) (velocity)
3/2/(Jesie)3/2

  (b) (dis

 (c) (distance)
–2

/(otjer)–2
 (d) (vel

AIPMT (S

40 

12ms
–2  

zero/MetvÙe 
MT (Screening)-2012 

of a particle along a 

––––– (i) 

––––– (ii) 

 its velocity becomes 

(ii) 

 m/s
2
   

rdation) 

locity ( ˆ ˆ2i 3j+ ) and 

. The magnitude of 

will be:/efkeâmeer keâCe keâe 

lJejCe ( ˆ ˆ0.3i 0.2j+ ) 

 keâe ceeve nesiee:-  
9 units   

5 2 units  

MT (Screening)-2012 

y
ˆu j  

y
ˆ ˆi a j+  

( )y yt i u a t j+ +$ $  

)10 j
$  

25 5 2= units  

stance x in time t 

x = (t + 5)
–1

. The 

roportional to – 

= (t + 5)
–1 kesâ Devegmeej t 

ee nw~ keâCe keâe lJejCe 

(distance)
2/(otjer)2

  

(velocity)
2/3

/(Jesie)2/3
 

MT (Screening)-2010 

Ans. (a): Given x = (t +5)
–1

 

where x = distance, t = time 

Differentiating given eq
n
, 

 
2

dx 1
= (v) = - - - - (i)

dt (t + 5)
 

Again differentiating eq
n
 (i), 

 
2

2 3

d x 2
= (a) = - - - (ii)

dt (t + 5)
 

Comparing equation (i) and (ii) we ge

 3/2a v∝     

28.  A particle shows distance-tim
in this figure. The maximu
velocity of the particle is arou

  Skeâ keâCe kesâ efueS otjer-meceÙe Je›eâ 
ieÙee nw~ Fmekeâe DeefOelece lelkeâeefuek
efyevog kesâ Deemeheeme nesiee? 

 (a) D (b) 

 (c) B (d) 

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

and we know ⇒ 
ds

v
dt

= = slope of s,

So where slope will be maximum the
maximum.  

From given figure we see that at 
maximum. 

Hence Instantaneous velocity at p
maximum.  

29.  A particle moving along x-axis

  f, at time t, given by f = f0 1




T are constants. The particle
velocity. In the time interval b
the instant when f = 0, the 
(vx) is:  

  x-De#e keâer efoMee ceW ieefleceeve Skeâ 

lJejCe f keâes f0 =
 
 
 

t
1 –

T
meceerkeâj

pee mekeâlee nw, peyeefkeâ f0 Deewj T

Fme keâCe keâe Jesie MetvÙe nw~ meceÙe 
kesâ yeerÛe Devlejeue ceW peyeefkeâ f=0 
nesiee:-  

YCT 

(i)

(ii)  

we get,   

time curve as given 
aximum instantaneous 
 around the point :  

Je›eâ Fme efÛe$e ceW efoKeeÙee 
eefuekeâ Jesie Je›eâ kesâ efkeâme 

 
 A  

 C 

AIPMT-2008 

 

 of s, t graph.  

m there velocity will be 

at point C, slope is 

 at point C will be 

axis has acceleration 

t
1

T

 − 
 

, where f0 and 

rticle at t = 0 has zero 
rval between t = 0 and 

, the particle's velocity 

Skeâ keâCe kesâ meceÙe t hej 

eerkeâjCe Éeje JÙeòeâ efkeâÙee 

T efveÙeleebkeâ nw~ t=0 hej 
ceÙe t= 0 Deewj Gme #eCe   

 nw, keâCe keâe Jesie (Vx) 
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 (a) 0

1
f T

2
  (b) f0T  

 (c) 
2

0

1
f T

2
 (d) f0T

2
 

AIPMT-2007 

Ans. (a) Given acceleration along x-axis 0

t
f f 1

T

 = − 
 

 

and we know acceleration 
dv

f
dt

=  

0

dv t
     f 1

dt T

 ∴ = − 
 

 

integrate both side – 

 

T T

0 0

0 0

t
v f dt f dt

T
= ⋅ −∫ ∫  

 [ ]
T

2
T

0 00

0

t
f t f

2T

 
= −  

 

2

0 0

T
f T f

2T
= −  

 0 0

1
f T f T

2
= −  

 0

1
f T

2
=   

30.  The position x of a particle with respect to time 
t along x-axis is given by x = 9t

2
 – t

3
 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-De#e hej efkeâmeer keâCe keâe meceÙe t kesâ meboYe& ceW 
efveOee&efjle mLeeve x, meceerkeâjCe x = 9t

2
 –t

3
 Éeje JÙeòeâ 

efkeâÙee pee mekeâlee nw, peyeefkeâ x ceeršjeW ceW leLee t meskeâC[eW 
ceW nQ~ +x efoMee ceW keâCe keâe mLeeve keäÙee nesiee peye Gmekeâer 
Ûeeue GÛÛelece nesieer? 

 (a) 24m (b) 32m  

 (c) 54m (d) 81m 

AIPMT-2007 

Ans. (c) : Given : position of particle 2 3x 9t t= −  

we know, 
dx

v
dt

=  

2v 18t 3t∴ = −  

 
dv

18 6t
dt

= −  

For maximum speed 
2

2

dv d v
0 &  0

dt dt
= <  (Negative) 

So, 18 6t 0  t 3s− = ⇒ =  & 
2

2

d v
6 0

dt
= − <  

Maximum speed is at t 3s= , So maximum 

displacement at this position is - 

 ( ) ( )2 3
 x = 9× 3 3−  

           9 9 27= × −  

           54m=   

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

3
. 

How long would the particle travel before 
coming to rest: - 

  Skeâ keâCe meerOes jsKee OX hej Ûeue jne nw~ meceÙe t 
(meskeâC[eW ceW) hej keâCe keâer O mes otjer x (ceeršjeW ceW) 
nesleer nw x = 40 + 12 t – t

3 ÙenkeâCe efJejecee DeJemLee 
lekeâ hengBÛeves ceW efkeâleveer otjer Ûeue uesiee:-  

 (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
3
 

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

x = 40 + 12(0) – (0)
3
 = 40 m  

Q Particle comes to rest that means velocity  of particle 
becomes zero after travelling certain displacement  

x = 40 + 12t – t
3
 

V = 
dx

dt
= 12 – 3t

2
 

at time t = t when particle come to rest  

12 – 3t
2
 = 0 

3t
2
 = 12  

t = 2 

at t = 2, let say x' distance from O 

x' = 40 + 12(2) – (2)
3
 

x' = 56 m 

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. 

so particle  travelled a distance of 56 – 40 = 16 m    

32.  The displacement x of a particle varies with 

time t as x = ae
–αt

 + beβ
t
, where a , b, α and β 

are positive constants. The velocity of the 
particle will – 

  Skeâ keâCe kesâ efJemLeeheve x keâe meceÙe t kesâ Øeefle yeoueeJe 
efoÙee peelee nw x = ae

–αt
 + beβt Éeje, peyeefkeâ a, b, α 

Deewj β Oeve efmLejebkeâ nw~ Fme keâCe keâe Jesie-  
 (a) Be independent of α and β 

  α Deewj β kesâ ceeveeW mes mJelev$e nesiee  
 (b) Go on increasing with time 

  meceÙe kesâ meeLe yeÌ{lee peeÙesiee 
 (c) Drop to zero when α = β 

  Ieškeâj MegvÙe nes peeÙesiee peye α = β nesiee~ 
 (d) Go on decreasing with time 

  meceÙe kesâ meeLe Iešlee peeÙesiee~ 
AIPMT-2005 
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Ans. (b): Given : x = ae
-αt  + bd

βt
  

Velocity, 
– t tdx

V a e b e
dt

α β= = − α + β  

The value of –aαe
–αt

 decreases with time and for second 

derivative it increases. But the value of bβe
βt

 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

3
 +7t

2
 + 14 t + 8) m. The value of 

acceleration of the particle at t = 1 sec. is : 

 Skeâ keâCe keâer ieefle efvecve meceerkeâjCe mes oer peeleer nw         
S = (3t

3
 + 7t

2
 + 14 t + 8) m, t = 1 mewkeâC[ hej keâCe 

kesâ lJejCe keâe ceeve nw –    
 (a) 10 m/s

2
  (b) 32 m/s

2
  

 (c) 23 m/s
2
 (d) 16 m/s

2
 

AIPMT-2000 

Ans. (b) : Equation of motion given, 

S = 3t
3
 + 7t

2
 + 14t + 8  

Velocity (v) = 
dS

dt
 

        = 9t
2
 + 14t + 14  

Now, acceleration, a = 
2

2

d s

dt
 

     a = 18t + 14  

at t = 1 sec, 

Acceleration of particle = 18×1 + 14 = 32
2

m

s
 

34.  A particle moves so that its position vector is 

given $ $r cos tx sin ty= ω + ω
r

. Where ω is 

constant. Which of the following is true? 

  keâesF& keâCe Fme Øekeâej ieceve keâjlee nw efkeâ Gmekeâe efmLeefle 

meefoMe $ $r cos tx sin ty= ω + ω
r

 Éeje efve™efhele efkeâÙee 
ieÙee nw, ÙeneB ω Skeâ efveÙeleebkeâ nw? 

  efvecveefueefKele ceW mes keâewve mes keâLeve melÙe nw? 

 (a) Velocity is perpendicular to r
r

and 
acceleration is directed away from the 

origin./Jesie r
r

 kesâ uecyeJeled nw leLee lJejCe cetue efyevog mes 
otj keâer Deesj efveoxefMele nw~ 

 (b) Velocity and acceleration both are 

perpendicular to r
r
  

  Jesie Deewj lJejCe oesveeW ner r
r
kesâ uecyeJeled nQ~ 

 (c) Velocity and acceleration both parallel to r
r
 

  Jesie Deewj lJejCe oesveeW ner r
r

 kesâ meceevlej nw~ 
 (d) Velocity is perpendicular to r

r
 and 

acceleration is directed towards the origin.  
  Jesie r

r
kesâ uecyeJeled nw leLee lJejCe cetue efyevog keâer Deesj 

efveoxefMele nw~ 
NEET (UG)-01.05.2016 

AIPMT-1995 

Ans. (d) : The value of position vector 

 ˆ ˆr cos tx sin ty= ω + ω
r

 

 
ˆ ˆdr d(cos tx sin ty)

v
dt dt

ω + ω
= =

r
r

 

 ˆ ˆv (sin t) x (cos t) y= − ω ω + ω ω
r

 

 ˆ ˆv (sin tx cos ty)= −ω ω − ω
r

 
Now  

 We need to find the acceleration of the particle  

 
dv

a
dt

=
r

 

ˆ ˆd( sin tx cos ty)
a

dt

−ω ω + ω ω
=

r
 

 2 2ˆ ˆa cos tx sin ty= −ω ω − ω ω
r

 
2 ˆ ˆa (cos tx sin ty)= −ω ω + ω

r
  

 2 2a r ( r)= −ω = ω −
r r

 
Now, 

The relation between the velocity vector and position 

vector 

ˆ ˆ ˆ ˆv.r (sin tx cos ty) (cos tx sin ty)= −ω ω − ω × ω + ω
r r

 

v.r (sin t.cos t 0 0 sin t.cos t)= −ω ω ω + + − ω ω
r r

  

∴ v.r (0)= −ω
r r

 

   v.r 0=
rr

 
So, velocity is perpendicular to r

r
and acceleration a = 

(ω2
r) will always be aiming towards the origin. 

35.  The acceleration of a particle is increasing 

linearly with time t as bt. The particle starts 

from origin with an initial velocity v0. The 

distance travelled by the particle in time t will be 

  efkeâmeer keâCe keâe lJejCe meceÙe t kesâ meeLe jwefKekeâ ™he mes 
bt kesâ ™he ceW yeÌ{ jne nw~ keâCe DeejefcYekeâ Jesie v0 kesâ 
meeLe cetue efyevog mes Ûeuevee ØeejcYe keâjlee nw~ t meceÙe ceW 
keâCe Éeje leÙe keâer ieF& otjer nesieer:  

 (a) 
2

0

1
v t bt

3
+   (b) 

3

0

1
v t bt

3
+   

 (c) 
3

0

1
v t bt

6
+  (d) 

2

0

1
v t bt

2
+  

AIPMT-(1995) 

Ans. (c) : Given that, 

 Acceleration (a) = bt 

Given,  at time t = 0,  the initial velocity is v0. 

∵ a = 
change in velocity

change in time
 

 a = 
dv

dt
= bt 

 dv = bt . dt 
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Integrating on both sides, 

 

0

v t

v 0

dv bt dt=∫ ∫  

 (v –v0) = b [ ]t
2

0t / 2  

  = [ ]2b
t – 0

2
 

  v = 
2

0

b
t v

2
+        ... (i) 

Velocity = 
changein position

change in time
 

 v = 
d

dt

x
 

 2

0

b d
t v

2 dt
+ =

x
 

 dx = 
2

0

bt
v dt

2

 
+ 

 
 

Integrating on both side, 

 

t 2

0

0 0

bt
d v dt

2

 
= + 

 ∫ ∫
x

x  

⇒ [ ]
t t2

0 0

0 0

bt
dt v dt

2
= +∫ ∫

x

x  

⇒     [x – 0] = b/2 [ ] [ ]t t3
00 0t / 3 v t+  

⇒ x = [ ]3

0

b
t – 0 v (t – 0)

2 3
+

×
 

⇒ x = 
3

0

b
t v t

6
+  

∴ x = v0t + 
31

bt
6

  

36.  A particle moves along a straight line such that 

its displacement at any time t is given by s=(t
3
 – 

6t
2
 + 3t + 4) metres. The velocity when the 

acceleration is zero is 

  Skeâ keâCe mejue jsKee ceW Ûeuelee nw~ Fmekeâe t meceÙe kesâ 
meeLe efJemLeeheve s = (t

3
 – 6t

2
 + 3t + 4) ceer mes efoÙee 

ieÙee nw~ lJejCe MetvÙe nesves hej Jesie keâe ceeve nesiee:   
 (a) 3 m/s  (b) 42 m/s  

 (c) –9 m/s (d) –12 m/s 

AIPMT-(1994) 

Ans. (c) : Given that,  

  s = (t
3
 – 6t

2
 + 3t + 4) meters. 

We know that, 

 Velocity (v) = 
change in displacement

change in time
= 

ds

dt
 

So, differentiate the above equation with respect to 

time, Velocity (v) = ( )3 2ds d
t – 6t 3t 4

dt dt
= + +  

  = ( ) ( ) ( ) ( )3 2d d d d
t – 6t 3 t 4

dt dt dt dt
+ +  

  v = 3t
2
 – 12t + 3 

Acceleration (a) = 
d

(v)
dt

 

  = ( )2d
3t –12t 3

dt
+  

  = ( ) ( )2d d d
3t – 12t (3)

dt dt dt
+  

  a = 6 t – 12 

As per question, acceleration (a) = 0 

  6 t – 12 = 0 

     t = 2 sec. 

Put the value of time in the velocity equation, 

  v = 3 (2)
2
 – 12 (2) + 3 

     = 12 – 24 + 3 

∴  v = – 9 m/sec.       

   2.4  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 
u

,
3

.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 :   

  yevotkeâ keâer Skeâ ieesueer uekeâÌ[er kesâ Skeâ DeeÙeleekeâej iegškesâ 
hej u Jesie mes oeieer peeleer nw~ peye ieesueer iegškesâ ceW #eweflepe 

efoMee ceW 24 cm Iegme peeleer nw, ieesueer keâe Jesie 
u

3
nes 

peelee nw~ leye Ùen hegve: ®keâves mes hetJe& lekeâ Gmeer efoMee ceW 
ue#Ùe keâes "erkeâ otmejer melen lekeâ Yesoleer nw~ iegškesâ keâer 
kegâue uecyeeF& nw : 

 (a) 30 cm (b) 27 cm 

 (c) 24 cm (d) 28 cm 

NEET (UG)-07.05.2023 

Ans. (b) :  

 
By using eq

n
 of motion – 

 2 2v u 2as= +  

 

2

2u
u 2a 24

3

  = − × 
 

 

 
28u

24 2a
9

× =    ...(i)  
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Now, again using eq
n
 of motion – 

 2 2v u 2as= +  

 20 u 2as= −  

 2u 2as=    ...(ii) 

On dividing eq
n
 (i) by eq

n
 (ii) we get 

 
2

2

24 2a 8u 1

2as 9 u

×
= ×  

 
24 8

s 9
=  

 s = 27 cm 

38.  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
-1

 . 

The ball strikes the water surface after 4s. The 

height of bridge above water surface is (Take g 

= 10 m s
-2

) : 

  Skeâ veoer hej Skeâ #eweflepe hegue yeveeÙee ieÙee nw~ hegue hej 
KeÌ[e Skeâ Úe$e 4 m s

–1
 kesâ Jesie mes Skeâ Úesšer ieWo 

TOJee&Oej Thej keâer Deesj HeWâkeâlee nw~ 4 s yeeo ieWo heeveer 
keâer melen mes škeâjeleer nw~ heeveer keâer melen mes Thej hegue 
keâer TBÛeeF& nw~ ( g = 10 m s

–2
 ueerefpeS) : 

 (a) 68 m (b) 56 m 

 (c) 60 m (d) 64 m 

NEET (UG)-07.05.2023 

Ans. (d) :  

 
By equation of motion – 

 
21

S ut gt
2

= −  

 ( )21
H 4 4 10 4

2
− = × − × ×  

 H 16 80− = −  

 H 64− = −  

    H = 64 m 

39. The ratio of the distances travelled by a freely 

falling body in the 1st, 2nd, 3rd and 4th second 

 mJeÛÚbo ™he mes efiejles ngS efkeâmeer efheC[ Éeje henues, 
otmejs, leermejs SJeb ÛeewLes meskesâC[ ceW leÙe keâer ieF& otefjÙeeW 
keâe Devegheele nesiee: 

 (a) 1 : 1 : 1 : 1 (b) 1 : 2 : 3 : 4  
 (c) 1 : 4 : 9 : 16 (d) 1 : 3 : 5 : 7 

NEET (UG)-17.07.2022 

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

th
 second. 

  ( )th

n

a
S u 2n 1

2
= + −  

Q Body is freely falling so, u = 0 and a = g = constant 

 ( )a
0 2n 1

2
= + −  

 ( )th

nS 2n 1∝ −  

 1sd 2sd 3sd 4sdS :S :S :S=  

 ( ) ( ) ( ) ( )2 1 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

2
. 

At t = 4 s, 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? 

  Skeâ keâej efJejeceeJemLee mes ØeejcYe keâjleer nw leLee 5 
ceer./mes.2 mes lJeefjle nesleer nw~ t = 4  meskeâC[ hej keâej ceW 
yew"s JÙeefòeâ Éeje Skeâ ieWo efKeÌ[keâer kesâ yeenj efiejeÙeer 
peeleer nw~ t = 6 meskeâC[ hej ieWo keâe Jesie leLee lJejCe keäÙee 
neslee nw? (efoÙee nw : g = 10 ceer./mes.2) 

 (a) 220 2 m /s, 10 m /s  (b) 220 m / s, 5 m / s  

 (c) 20 m/s, 0  (d) 20 2 m /s, 0  

NEET (UG)-12.09.2021 

Ans. (a) : Motion of car in horizontal direction Velocity 
of car at t = 4 sec-  

vx = ux +at  (∵ a = 0) 

vx = at = 4×5 = 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 = uy + gt  

 vy = 20m/s (∵ uy = 0, g = 10) 

So, Net velocity of ball = 
2 220 20+ = 20 2 m/s 

& once it starts falling, acceleration is only ‘g’ ie. 

10m/s
2
. 

41.  A person sitting in the ground floor of a 

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 

the velocity of the ball when it is at the topmost 

point of the window ? (g = 10 m/s
2
)  

  efkeâmeer YeJeve kesâ Yetleue hej yew"e keâesF& JÙeefòeâ 1.5m 

TBÛeeF& keâer efkeâmeer efKeÌ[keâer  mes Ùes veesš keâjlee nw efkeâ 
YeJeve keâer Úle mes efiejeÙeer ieÙeer keâesF& ieWo Gme efKeÌ[keâer 
keâes 0.1 s ceW heej keâjleer nw~ peye Ùen ieWo Fme efKeÌ[keâer kesâ 
Meer<e& efyevog hej Leer, leye Fmekeâe Jesie keäÙee Lee? (g = 10 

m/s
2
)   
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 (a) 20 m/s  (b) 15.5 m/s  

 (c) 14.5 m/s (d) 4.5 m/s 

NEET (UG)-14.10.2020, Phase-II 

Ans. (c) :  

 
Given  

For journey from A to B. {upward direction is taken as 
+ ve } 

Distance ball has to travel, s =  h = – 1.5 m 

 Acceleration (a) = – g = – 10 
2

m

s
 

 Initial velocity of Ball = – V 

– sign represents downward direction 

Time taken by ball to cross window = t = 0.1 sec. 

From equation of motion, s = ut + 
21

at
2

 

 – 1.5 = (–V) (0.1) + ( )21
( 10) 0.1

2
−   

      V = 14.5 m/s. 

42.  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 height of the tower is : (g = 10 
m/s

2
)/efkeâmeer ceerveej  kesâ efMeKej mes efkeâmeer ieWo keâes 20 

m/s kesâ Jesie mes GOJee&Oej DeOeescegKeer HeWâkeâe ieÙee nw~ kegâÚ 
meceÙe he§eele Ùen ieWo Oejleer mes  80 m/s kesâ Jesie mes 
škeâjeleer nw~ Fme ceerveej keâer TÛeeF& nw: (g = 10 m/s

2
)     

 (a) 340 m   (b) 320 m 

 (c) 300 m  (d) 360 m 

NEET (UG)-13.09.2020 

Ans. (c) : Given that, 

Initial velocity of ball, u = 
m

20
s

 

 Final velocity of Ball, v = 
m

80
s

 

(acceleration  due to gravity) g  = 10 m/s
2 

 According to equation of motion for constant  

accelerating motion -  
2 2v u 2gh= +Q  

80
2
 = 20

2
 +2×10×h 

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
2
) 

  Skeâ otmejs mes 100 m  otjer hej efmLele 200 m TBÛeeF& kesâ 
oes YeJeveeW keâer ÚleeW mes Skeâ-otmejs keâer Deesj #eweflepe efoMee 
ceW meceeve Jesie 25 m/s mes oes ieesefueÙeeB Skeâ ner #eCe oeieer 
ieÙeer nw~ Ùes oesveeW ieesefueÙeeB keâye Deewj keâneB Skeâ-otmejs mes 
mebIeó keâjWieer? (g = 10 m/s

2
) 

 (a) They will not collide/Ùes ieesefueÙeeB mebIeó veneR keâjWieer 
 (b) After 2s at a height of 180 m/ 2s kesâ he§eele 180 

m keâer TBÛeeF& hej 
 (c) After 2s at a height of 20 m/ 2s kesâ he§eele 20 m 

keâer TBÛeeF& hej 
 (d) After 4 s at a height of 120 m/ 4s kesâ he§eele 120 

m keâer TBÛeeF& hej 
NEET (UG)-20.05.2019, (Odisha) 

Ans. (b) :  

 
Given data 

 VA = 25 m/s , VB = – 25 m/s 

 Distance (d) = 100m 

 VAB = VA – VB = 25 – (–25) 

   = 50 m/s 

 Time t = 
AB

d 100
2sec.

V 50
= =  

Calculating vertical distance traveled by bullets given 

initial velocity Uy = 0 m/s 

 Acceleration a = 10 m/s 

 y = 2
y

1
U at

2
+  

 = ( ) ( )21
0 10 2

2
+ ×  

 y = 20 

Calculating height from ground-  

  h = 200m – 20m  

  h = 180 m  
44.  A stone falls freely under gravity. It covers 

distances h1, h2 and h3 in the first 5 seconds, the 
next 5 seconds and the next 5 seconds 
respectively. The relation between h1, h2 and h3     

is "-  

  Skeâ helLej cegòeâ™he mes ieg™lJeeOeerve efiejlee nw~ Ùen helLej 
henues heeBÛe (5) meskebâ[eW ceW h1 otjer, Gmemes Deieues 5 
meskebâ[eW ceW h2 otjer leLee Gmemes Deieues 5 meskebâ[ ceW h3 otjer 
leÙe keâjlee nw, lees h1, h2 leLee h3 ceW mebyebOe nw-  

 (a) h1 = h2 = h3 (b) h1 = 2h2 = 3h3  

 (c) 32
1

hh
h

3 5
= =  (d) h2=3h1 and h3= 3h2 

NEET (UG)-05.05.2013 
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Ans. (c):  

  
S = distance  

t = time  

a = acceleration  

g = acceleration due to gravity (10 m/sec
2
)  

Second law of motion, 

 21
S ut at

2
= +  

For h1 

 2

1

1
h 0 0 g 5

2
= × + × ×   

 1h 125m=  .............(i) 
For h1 + h2 

 2

1 2

1
h h 0 0 g 10

2
+ = × + × ×  

 2125 h 500+ =  

 2h 375m=  ......(ii) 

For h1 + h2 +h3 

 2

1 2 3

1
h h h 0 0 g 15

2
+ + = × + × ×  

 3125 375 h 1125+ + =  

 3h 625m=  ............(iii) 

Hence 

   

45.  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' 

(in sec) by t x 3.= +  The displacement of the 

particle when its velocity is zero, will be 
 (a) 2 m (b) 4 m 
 (c) 0 m (zero) (d) 6 m 

NEET (UG)-18.05.2013, Karnataka 

Ans. (c) : Given displacement  = x  

 mass  =   m  

 time = t 

Given relation t = x 3+  

  ( )x t 3= −  

  x = (t – 3)
2
  

 ( )dx
v 2 t 3

dt
= = −  

 v = 0 
 2 (t – 3) = 0  

 t = 3 sec 

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:/Skeâ 
yeeuekeâ 20 m TBÛeer ceerveej kesâ Meer<e& hej KeÌ[e nw Deewj 
Jen Skeâ helLej efiejelee nw~ Ùeefo g = 10 ms

–2 nes, lees 
helLej keâe he=LJeerleue hej škeâjeles meceÙe Jesie nesiee : 

 (a) 5.0 m/s (b) 10.0 m/s  
 (c) 20.0 m/s (d) 40.0 m/s 

AIPMT (Screening)-2011 

Ans. (c) : Given –  

 Height of tower  (h) = 20m 

 Initial velocity (u) = 0, g = 10 m/s
2

 

 Final velocity (v) = ? 

When there is a free fall we can directly use the 
equation of motion : 

v
2
 = u

2
 + 2gh  {∵ u = 0 for free fall } 

So, v = 2gh = 2×10× 20 = 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 ?/Skeâ ieWo keâes Skeâ 
TBÛes huesšHeâece& mes t = 0 mes efJejece mes ÚesÌ[e ieÙee nw~ 6 

meskeâC[ he§eeled Skeâ ieWo keâes Fmeer huesšHeâece& mes V  Ûeeue 
mes veerÛes keâer Deesj HeWâkeâe ieÙee nw~ oesveesW ieWos t = 18 s hej 
Deeheme ceW efceueleer nQ~ V keâe ceeve keäÙee nw ?  

  (take g = 10 m/s
2
) 

 (a) 75 m/s (b) 55 m/s  

 (c) 40 m/s (d) 60 m/s 

AIPMT (Screening)-2010 

Ans. (a) : Initial speed of ball, u = 0 and t = 18 sec 

 s1 = ut + 
1

2
gt

2
 

 s1 = 
21

×g×(18) - - - (i)
2

 

For second ball initial velocity v 

 s2 = vt2 +  
1

2
gt2

2 

 t2 = 12 sec 

 s2 = 12v +
21

g(12) - - - -(ii)
2

 

From eqn (i) and (ii),  

  

 ⇒   s1 = s2 

 
1 1

g(18)×(18) = 12 v + g(12×12)
2 2

 

 v = 75 m/s    

32

1

hh
h

3 5
= =
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48.  A particle has initial velocity  ( )ˆ ˆ3i + 4j  and has 

acceleration ( )ˆ ˆ0.4i + 0.3j . Its speed after 10 s is– 

  Skeâ keâCe ( )ˆ ˆ3i + 4j  ØeejefcYekeâ Jesie leLee ( )ˆ ˆ0.4i + 0.3j  

lJejCe jKelee nw~ 10 s he§eeled Fmekeâer Ûeeue nesieer –  

 (a) 7 units  (b) 7 2units   

 (c) 8.5 units (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 = 7i + 7j 

 2 2v 7 7= +  

 v 7 2=     

49.  A particle starts its motion from rest under the 

action of a constant force. If the distance 

covered in first 10 seconds is S1 and that 

covered in the first 20 seconds is S2 then:  

  Skeâ keâCe DeÛej yeue kesâ ØeYeeJe ceW efJejeceeJemLee mes ieefle 
ØeejcYe keâjlee nw~ Ùeefo Fmekeâer henues 10 meskeâC[ ceW Ûeueer 
otjer S1 leLee henues 20 meskeâC[ ceW Ûeueer otjer S2 neW, lees:  

 (a) S2 = S1  (b) S2 = 2S1  

 (c) S2 = 3S1 (d) S2 = 4S1 

 AIMPT-2009 

Ans. (d) : Given – motion start from rest so initial 

velocity u = 0 for action under constant force so 

acceleration will be same. 

we know s = ut +
1 2at

2

    

when S1 distance covered ⇒  

S1 = 
1 120× t + ×a ×(10) = ×a ×100
2 2

 

S1 = 50a  ....... (i) 

when S2 distance covered ⇒ 

S2 =
1 120× t + ×a×(20) = ×a×400
2 2

 

 S2 = 200a ....... (ii)   

Dividing eq
n
 (i) and eq

n
 (ii) we see that S2 = 4 S1 

50.  A bus is moving with a speed of 10ms
–1

 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? 

  efkeâmeer meÌ[keâ hej Skeâ yeme 10 ceeršj/meskeâC[ keâer Ûeeue 
mes pee jner nw~ Skeâ mketâšj Jeeuee yeme keâes 100 meskeâC[ 
ceW hekeâÌ[vee Ûeenlee nw~ Ùeefo yeme mketâšj Jeeues mes 1 

efkeâ.ceer. keâer otjer hej nes lees mketâšj Jeeues keâes yeme keâe 
heerÚe efkeâme Ûeeue mes keâjvee nesiee?  

 (a) 10 ms
–1

  (b) 20 ms
–1

  

 (c) 40 ms
–1

 (d) 25 ms
–1

 

 AIMPT-2009 

Ans. (b) : Given – Speed of bus uB = 10 m/s 

  Time taken = 100 sec 

 
As scooter will overtake bus so acceleration will not 

vary. 

We know S = 
21

ut + at
2

 

 Sc = c

21
u t + at ...(i)

2
 

 SB = B

21
u t + at ....(ii)

2
 

Subtracting equation (ii) from (i) – 

 Sc – SB = (uc –uB)t 

 1000 = (uc – 10)100 

 10 =  uc –10 

 uc = 20 m/s    

51.  The distance travelled by a particle starting 

from rest and moving with an acceleration 
4

3
 

ms
–2

, in the third second is – 

  Skeâ keâCe efJejece DeJemLee mes DeejcYe keâj 
4

3
ms

–2
 kesâ 

lJejCe mes ieefleceeve nw~ efJejece DeJemLee mes leermejs meskeâC[ 
ceW Ùen efkeâleveer otjer Ûeuesiee?  

 (a) 
10

m
3

 (b) 
19

m
3

  

 (c) 6m (d) 4m 

AIPMT-2008 

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

  Acceleration  a = 24
m / s

3
 

         n = 3 

Distance travelled by a particle in n
th

 second  

  ( )thn

1
S u a 2n 1

2
= + −  

  ( )rd3

1 4
S 0 2 3 1

2 3
= + × × −  

   = ( )2
5

3
 

   = 
10

m
3
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52.  A particle moves in a straight line with a 

constant acceleration. It changes its velocity 

from 10 ms
–1

 to 20 ms
–1

 while passing through a 

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

  Skeâ keâCe DeÛej lJejCe kesâ meeLe Skeâ meerOeer jsKee hej 
Ûeue jne nw~ ieefle heLe ceW Skeâ mLeeve hej t mewkeâC[ ceW 
135 m ceeršj otjer Ûeueves hej Fmekeâe Jesie 10 ms

–1
 mes 20 

ms
–1

  nes peelee nw~ t keâe ceeve nesiee :- 
 (a) 12  (b) 9  

 (c) 10 (d) 1.8 

AIPMT-2008 

Ans. (b) : Given–: Let acceleration = constant    

Distance travelled s = 135m 

 Time = t second  

  
We know v

2
 = u

2
 + 2 a s 

 (20)
2
 = (10)

2
 + 2 × 135 × a 

⇒ a = 2300 10
m / s

270 9
=  

Using first equation of motion 

 v = u + at 

   
10

20 10 t
9

= + ×  

⇒ t = 
9

10 9
10

× = second 

 t = 9 s 

53.  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:-  

  oes efheC[eW A (õJÙeceeve 1 kg) Deewj B (õJÙeceeve 3 kg) 

keâes ›eâceevegmeej TBÛeeF&ÙeeW 16 m Deewj 25 m mes ÚesÌ[e 
ieÙee nw~ Fvekesâ he=LJeer leue lekeâ hengBÛeves kesâ ›eâceeiele 
meceÙeeW keâe Devegheele nesiee:- 

 (a) 
5

4
 (b) 

12

5
  

 (c) 
5

12
 (d) 

4

5
 

AIPMT-2006 

Ans. (d) : Given :- 

mA = 1 kg hA = 16 m 

mB = 3 kg hB = 25 m 

When body is dropped from height initial velocity u = 0 

So,  h = ut + 
1

2
gt

2
 

 h = 
1

2
gt

2 

  hA = 
2

A

1
gt

2
   ...(i)  

 hB = 
2

B

1
gt

2
   ...(ii) 

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

 

2

A
A

2B
B

1
gt

h 2
1h

gt
2

=  

So, 1 1

2 2

t h 16 4

t h 25 5
= = =

 

54.  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 v1. The boy at A starts running 

simultaneously with velocity v and catches the 

other boy in a time t, where t is – 

  oes ueÌ[kesâ Skeâ cewoeve kesâ A Deewj B efmejeW hej KeÌ[s nw otjer 
AB = a nw~ B hej KeÌ[e ueÌ[keâe v1 Jesie mes AB jsKee mes 
uecyeJeled efoMee ceW Yeeievee DeejcYe keâj oslee nw~ Gmeer #eCe 
efyevog A keâe ueÌ[keâe Jesie v mes Yeeievee DeejcYe keâjlee nw 
Deewj Jen otmejs ueÌ[kesâ keâes meceÙe t ceW hekeâÌ[ ueslee nw peye 
efkeâ t nesiee-  

 (a) 
2 2

1

a

v v+
  (b) 

2

2 2

1

a

v v−
  

 (c) 
( )1

a

v v−
 (d) 

( )1

a

v v+
 

AIPMT-2005 

Ans. (b) :    

 
Let two boys meet at point C after time t from the 

starting. Then,   

Distance, AC = vt 

Distance, BC =  v1t  

   AB = a    

So,   (AC)
2
 = (AB)

2
 + (BC)

2
 

 v
2
t
2
 = a

2
 + 2

1
v t

2
 

 ( )2 2 2 2

1t v v a− =  

 
2

2

2 2

1

a
t

v v
=

−
 

⇒ t = 
2

2 2

1

a

v v−
  

u
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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
2
 – 

  Skeâ ieWo keâes TOJe&Jele Thej heWâkeâe ieÙee nw~ peye Ùen 
Deheveer DeefOekeâlece henbgÛe mes DeeOeer TBÛeeF& mes DeeOeer 
TBÛeeF& lekeâ hengBÛelee nw lees Fmekeâer ieefle 10 ceeršj/ 
mewkeâC[ nesleer nw~ ieWo efkeâleveer TBÛeeF& lekeâ pee heeÙesiee? 

  (ceevee uees g = 10 m/s
2)  

 (a) 5m  (b) 15m  
 (c) 10m (d) 20m 

AIPMT-2005, 2001 

Ans. (c) :  

 
Given, Initial Speed  u = 10m/s. 

Height = one half of its maximum height  

Now,  

From third equation of motion , v
2 = u

2
 -2gh  

for half way, h = hmax/2 

 ( )2

max0 = u – 2g h /2  

 
2

max

u 10×10
h = = = 10m

g 10
 

∴  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:  

  Ùeefo Skeâ ieWo keâes TOJee&Oej efoMee ceW Thej keâer Deesj u 

Ûeeue mes HeWâkeâe peelee nw, leye DeefOekeâlece TBÛeeF& hej 
hengBÛeves mes henues Deefvlece ‘t’ meskeâC[eW ceW Ûeueer ieF& otjer 
nesieer:  

 (a) ut  (b) 
21

gt
2

  

 (c) 
21

ut gt
2

−  (d) (u + gt)t 

AIPMT-2003 

Ans. (b):  

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

 v = u – gT   
 0 = u – gT 

 
u

T
g

=  

Velocity attained by the body in (T-t) sec. is- 

 v' u g(T t)= − −  

 v ' u gT gt= − +  

 
u

v ' u g gt
g

= − × +  

 v ' gt=  

Distance travelled in the last t second is- 

 
21

CB v 't gt
2

= −  

 
2 21

gt gt
2

= −  

 21
CB gt

2
=  

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
2
)  

  Skeâ JÙeefòeâ, meceeve ieefle mes TOJe& efoMee ceW Thej keâer 
Deesj, 2 meskeâC[ kesâ Devlejeue hej ieWos HeWâkeâlee nw~ ieWo 
HeWâkeâves keâer ieefle efkeâleveer nesveer ÛeeefnS leeefkeâ efkeâmeer Yeer 
meceÙe DeekeâeMe ceW 2 mes DeefOekeâ ieWos nes : (efoÙee nw g = 

9.8 m/s
2
)  

 (a) More than 19.6 m/s/19.6 m/s mes GÛÛelej  
 (b) At least 9.8 m/s /keâce mes keâce 9.8 m/s   
 (c) Any speed less than 19.6 m/s/ keâesF& Yeer Ûeeue 

19.6 m/s mes keâce  
 (d) Only with speed 19.6 m/s/ kesâJeue 19.6 m/s keâer 

ieefle 
AIPMT-2003 

Ans. (a): Given- 

  t = 2s   

  g = 9.8 m/s
2
 

When the ball is thrown upward the final velocity 

become zero, v = 0 

 v = u – gt 

 0 = u – gt 

 u = gt 

⇒  
u

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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⇒ 
2u

4
g

<  

4 9.8
u 19.6 m / s

2

×
⇒ > ≥   

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 õJÙeceeve kesâ Skeâ efheC[ keâes 100 m/s kesâ ØeejefcYekeâ 
Jesie mes Thej keâer Deesj heWâkeâe peelee nw~ 5s he§eele Ùen 
efJemheâesefšle neskeâj oes YeeieeW ceW efJeYeeefpele nes peelee nw~ 
Ùeefo henuee Yeeie 400 gm keâe 25 m/s kesâ Jesie mes veerÛes 
keâer Deesj ieefle keâjlee nw lees otmejs Yeeie keâe Jesie nesiee –  

 (a) 40 m/s upward/Thej keâer Deesj     

 (b) 40 m/s downward/veerÛes keâer Deesj   
 (c) 100 m/s upward/Thej keâer Deesj   

 (d) 60 m/s downward/Thej keâer Deesj  
AIPMT-2000 

Ans. (c) : Mass of 1 kg is thrown up with a velocity of 

100 m/s.    

Q 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 – g×5  

v = 100–10×5  

v = 50 m/s 

Given Data-  

 m1 = 400 g = 0.4kg  

 v1 = – 25 m/s 

 m2 = 600g = 0.6kg 

 v2 = ? 

Now, From law of conservation of momentum,  

mv = m1 v1 + m2v2 

⇒ 1×50 = 0.4×(–25) + 0.6v2 

⇒ v2 = 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 : 

  meceeve GBâÛeeF& mes Skeâ Deeoceer vele leue hej efheâmeuelee nw, 
leLee Skeâ yewie meceeve GB@âÛeeF& mes Gmeer Ie<e&Ce jefnle vele 
leue hej veerÛes keâer Deesj efiejlee nw lees veerÛes Gvekesâ JesieeW keâe 
Devegheele nesiee –   

 (a) VB > Vm  

 (b) VB < Vm  

 (c) VB = Vm 

 (d) VB and Vm can't related 

  VB, Vm kesâ ceOÙe mecyevOe veneR nes mekeâlee  
AIPMT-2000 

Ans. (c) :  

 
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, 

vB
2
 = u

2
 + 2as  

vB
2
 = 0 + 2(g) (h) 

vB
2
 = 2gh   ...(i)  

Similarly for man  

vm
2
 = u

2
 + 2as  

vm
2
 = 0 + 2 (g sinθ) 

h

sin

 
 θ 

 

vm
2
 = 2gh  ...(ii) 

From (i) and (ii)  

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)/Skeâ Jemleg  h TBÛeeF& mes 
efiejvee ØeejcYe keâjleer nw leLee ieefle kesâ Deefvlece mewkeâC[ ceW 
h/2 otjer leÙe keâjleer nw, lees Jemleg keâe GñÙeve keâeue keäÙee 
nesiee (mewkeâC[ ceW)-  

 (a) 2 1−   (b) 2 2+   

 (c) 2 3+  (d) 3 2+  

AIPMT-1999 

Ans. (b) : 

 
Initial velocity of body zero at height (h) 

∴ h = ut + 
21

gt
2

 

Let total time of fall = T  

θ


