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CHAPTER ANALYSIS
• Application of differentiation and integration to

problems involving displacement, velocity and
acceleration of a particle moving in a straight line
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KEY CONCEPT
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Kinematics Quantities
Relationship between the Quantities
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Kinematics Quantities

Distance & Displacement

• Distance
o The length of the path travelled by an object or a particle
o Scalar Quantity, completely defined by its magnitude

• Displacement
o The straight-line distance and direction of an object or a particle
o Vector Quantity, defined by its magnitude and direction

𝑠 = #𝑣 𝑑𝑡

Path Diagram

Distance & Displacement

• Distance: 𝑺𝟒 + 𝑺𝟒 − 𝑺𝟕 + 𝑺𝟏𝟎 − 𝑺𝟕

• Displacement: 𝑺𝟏𝟎

𝑺𝟒

𝑺𝟕

𝑺𝟏𝟎 − 𝑺𝟕

𝑺𝟒 − 𝑺𝟕
𝒕 = 𝟒

𝒕 = 𝟕
𝒕 = 𝟏𝟎

𝑶

𝑺𝟏𝟎

Displacement is always calculated with respect to the origin
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Kinematics Quantities

Speed & Velocity

• Speed
o The rate of change of distance travelled by an object or a

particle travels with respect to time, 𝑡
o Scalar Quantity, completely defined by its magnitude

• Velocity
o The rate of change of displacement of an object or a particle

with respect to time, 𝑡
o Vector Quantity, defined by its magnitude and direction

𝑣 =
𝑑𝑠
𝑑𝑡

𝑣 = #𝑎 𝑑𝑡

Acceleration

• Acceleration
o The rate of change of velocity of an object or a particle with

respect to time, 𝑡
o Vector Quantity, defined by its magnitude and direction

𝑎 =
𝑑𝑣
𝑑𝑡 𝑎 =

𝑑'𝑠
𝑑𝑡'

ONG KAI WEN (COPYRIGHTED) ©

Relationship Diagram

Important Phrases

Phrase Implication

Instantaneous rest 𝑣 = 0, change in direction

𝑛th second Between the 𝑛 − 1 th and the 𝑛th second
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