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Consider two particles: A of mass 𝐦𝟏 = 𝟑𝐤𝐠 its position vector

is given by 𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋 and B of mass 𝐦𝟐 = 𝟐𝐤𝐠 whose

position vector is given by 𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋 in SI units.

Quiz                            System of particles                    20 min

Studying Particle A:

1.Calculate the position of A at t=0, 1, and 2 seconds.

2.Determine the equation of trajectory of A.

3.Determine the nature of motion of A.

4.Determine the speed of A when its ordinate y = 12 m.

5.Determine the resultant of the forces acting on A.



𝐦𝟏 = 𝟑𝐤𝐠, 𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋, 𝐦𝟐 = 𝟐𝐤𝐠, 𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋

1.Calculate the position of A at t=0, t=1, and at t=2 seconds.

At 𝒕𝟎 = 𝟎: 𝒓𝟎𝑨 = 𝟎

At 𝒕𝟏 = 𝟏𝒔: 𝒓𝟏𝑨 = −𝟑Ԧ𝒊 + 𝟑Ԧ𝒋

At 𝒕𝟐 = 𝟐𝒔: 𝒓𝟐𝑨 = −𝟔Ԧ𝒊 + 𝟏𝟐Ԧ𝒋
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𝒓𝟎𝑨 = −𝟑(𝟎)Ԧ𝒊 + 𝟑(𝟎)𝟐 Ԧ𝒋

𝒓𝟏𝑨 = −𝟑(𝟏)Ԧ𝒊 + 𝟑(𝟏)𝟐 Ԧ𝒋

𝒓𝟏𝑨 = −𝟑(𝟐)Ԧ𝒊 + 𝟑(𝟐)𝟐 Ԧ𝒋



2.Determine the equation of trajectory of A.

𝒙 = −𝟑𝒕 𝒕 = −
𝒙

𝟑
Substitute in y

𝒚 = 𝟑𝒕𝟐 𝒚 = 𝟑 −
𝒙

𝟑

𝟐

𝒚 =
𝒙𝟐

𝟑

3.Determine the nature of motion of A

𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋 𝑽𝑨 = −𝟑Ԧ𝒊 + 𝟔𝒕Ԧ𝒋 𝒂𝑨 = 𝟔Ԧ𝒋

Since a>0, then the motion of A is U.A.R.M
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𝐦𝟏 = 𝟑𝐤𝐠, 𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋, 𝐦𝟐 = 𝟐𝐤𝐠, 𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋



4.Determine the speed of A when its ordinate y = 12 m.

𝒚 = 𝟑𝒕𝟐 𝟏𝟐 = 𝟑𝒕𝟐 𝒕𝟐 = 𝟒 𝒕 = 𝟐𝒔𝒆𝒄

𝑽𝑨 = −𝟑Ԧ𝒊 + 𝟔𝒕Ԧ𝒋 𝑽𝑨 = −𝟑Ԧ𝒊 + 𝟔(𝟐)Ԧ𝒋 𝑽𝑨 = −𝟑Ԧ𝒊 + 𝟏𝟐Ԧ𝒋

𝑽𝑨 = 𝑽𝒙
𝟐 + 𝑽𝒚

𝟐
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𝐦𝟏 = 𝟑𝐤𝐠, 𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋, 𝐦𝟐 = 𝟐𝐤𝐠, 𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋

𝑽𝑨 = (−𝟑)𝟐+(𝟏𝟐)𝟐

𝑽𝑨 = 𝟏𝟐. 𝟑𝟔𝒎/𝒔



5. Determine the resultant of the forces acting on A.

෍𝑭𝒆𝒙/𝑨 = 𝒎𝟏𝒂𝑨

෍𝑭𝒆𝒙/𝑨 = 𝟑(𝟔Ԧ𝒋)

෍𝑭𝒆𝒙/𝑨 = 𝟏𝟖Ԧ𝒋
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𝐦𝟏 = 𝟑𝐤𝐠, 𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋, 𝐦𝟐 = 𝟐𝐤𝐠, 𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋



Particle B:

1. Determine the acceleration vector of B and deduce the resultant of the 

forces acting on B.

2. Determine the radius of curvature of the trajectory of B at t = 1 s.
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1. Determine the acceleration vector of B and deduce the resultant of the

forces acting on B.

𝐦𝟏 = 𝟑𝐤𝐠, 𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋, 𝐦𝟐 = 𝟐𝐤𝐠, 𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋

𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋 𝑽𝑩 = 𝟐Ԧ𝒊 − 𝟒𝒕Ԧ𝒋 𝒂𝑩 = −𝟒Ԧ𝒋

෍𝑭𝒆𝒙/𝑩 = 𝒎𝟐𝒂𝑩 ෍𝑭𝒆𝒙/𝑩 = 𝟐(−𝟒Ԧ𝒋) ෍𝑭𝒆𝒙/𝑩 = −𝟖Ԧ𝒋
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2. Determine the radius of curvature of the trajectory of B at t = 1 s.

𝑽𝑩 = 𝟐Ԧ𝒊 − 𝟒𝒕Ԧ𝒋

𝑽𝑩 = (𝟐)𝟐+(−𝟒𝒕)𝟐

𝑽𝑩 = 𝟒 + 𝟏𝟔𝒕𝟐𝒎/𝒔

𝒂𝒕 = 𝑽𝑩
′ =

𝟑𝟐𝒕

𝟐 𝟒 + 𝟏𝟔𝒕𝟐

𝒂𝒕 =
𝟖𝒕

𝟏 + 𝟒𝒕𝟐
𝒎 ∕ 𝒔𝟐

𝒂𝒏
𝟐 = 𝒂𝟐 − 𝒂𝒕

𝟐

𝒂𝒏
𝟐 = (𝟒)𝟐−(𝟑. 𝟓𝟕)𝟐

𝒂𝒕 =
𝟖(𝟏)

𝟏 + 𝟒(𝟏)𝟐
= 𝟑. 𝟓𝟕𝒎 ∕ 𝒔𝟐

𝒂𝒏 = 𝟏. 𝟖𝟎𝒎/𝒔𝟐
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𝒂𝒏 = 𝟏. 𝟖𝟎𝒎/𝒔𝟐

𝒂𝒏 =
𝑽𝟐

𝑹

𝑹 =
𝑽𝟐

𝒂𝒏
=

𝟒 + 𝟏𝟔𝒕𝟐
𝟐

𝟏. 𝟖𝟎

𝑹 =
𝟒 + 𝟏𝟔(𝟏)𝟐

𝟐

𝟏. 𝟖𝟎

𝑹 = 𝟏𝟏. 𝟏𝟏𝒎
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System A + B:
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1.Determine the position vector of the center of mass G of the

system [A + B].

2.Determine the acceleration vector of the center of mass G

of the system [A + B].

3.Deduce the resultant of the forces acting on G.



1.Determine the position vector of the center of mass G of the

system [A + B].

𝒓𝑮 =
𝒎𝟏𝒓𝑨+𝒎𝟐𝒓𝑩

𝒎𝟏+𝒎𝟐

𝐦𝟏 = 𝟑𝐤𝐠, 𝒓𝑨 = −𝟑𝒕Ԧ𝒊 + 𝟑𝒕𝟐 Ԧ𝒋, 𝐦𝟐 = 𝟐𝐤𝐠, 𝒓𝑩 = 𝟐𝒕Ԧ𝒊 − 𝟐𝒕𝟐 Ԧ𝒋

𝒓𝑮 =
𝟑(−𝟑𝒕Ԧ𝒊+𝟑𝒕𝟐 Ԧ𝒋)+𝟐(𝟐𝒕Ԧ𝒊−𝟐𝒕𝟐 Ԧ𝒋)

𝟑+𝟐

𝒓𝑮 =
−𝟗𝒕Ԧ𝒊+𝟗𝒕𝟐 Ԧ𝒋+𝟒𝒕Ԧ𝒊−𝟒𝒕𝟐 Ԧ𝒋

𝟓
𝒓𝑮 =

−𝟓𝒕Ԧ𝒊+𝟓𝒕𝟐 Ԧ𝒋

𝟓

𝒓𝑮 = −𝒕Ԧ𝒊 + 𝒕𝟐 Ԧ𝒋
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2.Determine the acceleration vector of the center of

mass G of the system [A + B].

𝒂𝑮 = −𝟐Ԧ𝒋

𝑴.𝒂𝑮 =෍𝑭𝒆𝒙/𝑨 +෍𝑭𝒆𝒙/𝑩

𝟑 + 𝟐 𝒂𝑮 = −𝟏𝟖Ԧ𝒋 + 𝟖Ԧ𝒋

𝟓𝒂𝑮 = −𝟏𝟎Ԧ𝒋

Quiz                            System of particles                    20 min





Be Smart
Academy


