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Think then Solve



Two cars (A) and (B) move in rectilinear paths parallel

to each other.

Exercise 1

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟏𝟐

𝟏 𝟐 𝟒𝟑 𝟓 𝟔

𝒕(𝒔)

𝐀𝐁

𝟎

The variation of speed V of each

car with respect to time is

represented in the adjacent

figure.

Initially, at 𝒕𝟎 = 𝟎, the two cars

start from origin O.



1. Indicate, with justification, the nature of motion of

each car.

Exercise 1

2. Indicate the initial speed 𝐕𝟎 of each car.

3.Determine the acceleration 𝒂𝑨 and 𝒂𝑩 of car (A) and car

(B) respectively.

4.Write as a function of time the equation of speed of each

car.

5.Show that the time equation of motion of each car is:

𝐗𝐀 = 𝐭𝟐 + 𝟐𝐭 and 𝐗𝐁 = −𝐭𝟐 + 𝟏𝟎𝐭



1. Indicate, with justification, the nature of motion of

each car.

Exercise 1

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟏𝟐

𝟏 𝟐 𝟒𝟑 𝟓 𝟔

𝒕(𝒔)

𝐀𝐁

𝟎

For car (A): The motion is

U.A.R.M, because the curve of

its speed increases with time.

For car (B): The motion is

U.D.R.M, because the curve of

its speed decreases with time.



2. Indicate the initial speed 𝐕𝟎 of each car.

Exercise 1

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟏𝟐

𝟏 𝟐 𝟒𝟑 𝟓 𝟔

𝒕(𝒔)

𝑽(𝒎/𝒔)

𝐀𝐁

𝟎

For car (A): 𝑽𝟎 = 𝟐𝒎/𝒔.

For car (B): 𝑽𝟎 = 𝟏𝟎𝒎/𝒔.



Exercise 1

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟏𝟐

𝟏 𝟐 𝟒𝟑 𝟓 𝟔

𝒕(𝒔)

𝑽(𝒎/𝒔)

𝐀𝐁

𝟎

3.Determine the acceleration 𝒂𝑨 and 𝒂𝑩 of car (A)

and car (B) respectively.

𝒂𝑨 =
𝑽𝟐 − 𝑽𝟏
𝒕𝟐 − 𝒕𝟏

=
𝟔 − 𝟐

𝟐 − 𝟎

𝒂𝑩 =
𝑽𝟐 − 𝑽𝟏
𝒕𝟐 − 𝒕𝟏

=
𝟔 − 𝟏𝟎

𝟐 − 𝟎

𝒂𝑩 = −𝟐𝒎 ∕ 𝒔𝟐

𝒂𝑨 = 𝟐𝒎 ∕ 𝒔𝟐



4. Write as a function of time the equation of speed of each

car.

Exercise 1

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟏𝟐

𝟏 𝟐 𝟒𝟑 𝟓 𝟔

𝒕(𝒔)

𝐀𝐁

𝟎

For car A: 𝐕 = 𝒂𝒕 + 𝑽𝟎

𝐕 = 𝟐𝒕 + 𝟐

For car B: 𝐕 = 𝒂𝒕 + 𝑽𝟎

𝐕 = −𝟐𝒕 + 𝟏𝟎



5. Show that the time equation of motion of each car is:

𝐗𝐀 = 𝐭𝟐 + 𝟐𝐭 and 𝐗𝐁 = −𝐭𝟐 + 𝟏𝟎𝐭

Exercise 1

For car A: 

𝑿𝑨 =
𝟏

𝟐
𝒂𝑨𝒕

𝟐 + 𝑽𝟎𝒕 + 𝒙𝟎

For car B:

𝑿𝑩 =
𝟏

𝟐
𝒂𝑩𝒕

𝟐 + 𝑽𝑩𝟎𝒕 + 𝒙𝟎

𝑿𝑨 =
𝟏

𝟐
𝟐 𝒕𝟐 + 𝟐𝒕 + 𝟎

𝑿𝑨 = 𝒕𝟐 + 𝟐𝒕

𝑿𝑩 =
𝟏

𝟐
−𝟐 𝒕𝟐 + 𝟏𝟎𝒕 + 𝟎

𝑿𝑩 = −𝒕𝟐 + 𝟏𝟎𝒕



6.Determine the position of each car at the instant

when the two cars have same speed.

Exercise 1

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟏𝟐

𝟏 𝟐 𝟒𝟑 𝟓 𝟔

𝒕(𝒔)

𝐀𝐁

𝟎

From the graph the two cars

have the same speed at 𝒕 = 𝟐𝒔

𝑿𝑨 = 𝒕𝟐 + 𝟐𝒕 𝑿𝑨 = (𝟐)𝟐+𝟐(𝟐)

𝑿𝑨 = 𝟖𝐦

𝑿𝑩 = − 𝟐 𝟐 + 𝟏𝟎(𝟐)

𝑿𝑩 = −𝒕𝟐 + 𝟏𝟎𝒕

𝑿𝑩 = 𝟏𝟔𝒎



7. Deduce the distance separates the two cars the

instant when the two cars have same speed.

Exercise 1

𝑿𝑨 = 𝟖𝐦 𝑿𝑩 = 𝟏𝟔𝒎

The distance d separating the two cars is:

𝒅 = 𝑿𝑩 − 𝑿𝑨

𝐝 = 𝟏𝟔𝒎− 𝟖𝒎

𝒅 = 𝟖𝒎
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The graph below shows the variation of speed as a

function of time for a moving body.

Exercise 2

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟐 𝟒 𝟖𝟔 𝟏𝟎 𝟏𝟐

𝒕(𝒔)

𝐀 𝐁

𝟎
𝑪

1. Calculate the acceleration of the car in each phase.

Along OA:

𝒂𝟏 =
𝟔 − 𝟎

𝟒 − 𝟎

𝒂𝟏 =
∆𝑽

∆𝒕
=
𝑽𝑨 − 𝑽𝑶
𝒕𝑨 − 𝒕𝑶

𝒂𝟏 = 𝟏. 𝟓𝒎 ∕ 𝒔𝟐



Exercise 2

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟐 𝟒 𝟖𝟔 𝟏𝟎 𝟏𝟐

𝒕(𝒔)

𝐀 𝐁

𝟎
𝑪

Along AB:

𝒂𝟐 =
𝟔 − 𝟔

𝟖 − 𝟒
=
𝟎

𝟒

𝒂𝟐 =
∆𝑽

∆𝒕
=
𝑽𝑩 − 𝑽𝑨
𝒕𝑩 − 𝒕𝑨

𝒂𝟐 = 𝟎𝒎 ∕ 𝒔𝟐



Exercise 2

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟐 𝟒 𝟖𝟔 𝟏𝟎 𝟏𝟐

𝒕(𝒔)

𝐀 𝐁

𝟎
𝑪

Along BC:

𝒂𝟑 =
𝟎 − 𝟔

𝟏𝟐 − 𝟖

𝒂𝟑 =
∆𝑽

∆𝒕
=
𝑽𝑪 − 𝑽𝑩
𝒕𝑪 − 𝒕𝑩

𝒂𝟑 = −𝟏. 𝟓 𝒎 ∕ 𝒔𝟐



Exercise 2

2. What is the nature of the motion of the car in each phase.

Along OA:

𝒂𝟏 = 𝟏. 𝟓 Τ𝒎 𝒔𝟐 > 𝟎 then the

motion is UARM.
Along BC:

𝒂 = −𝟏. 𝟓 Τ𝒎 𝒔𝟐 < 𝟎 then the

motion is UDRM.

Along AB:

𝒂𝟐 = 𝟎𝒎 ∕ 𝒔𝟐 then the

motion is URM.



Exercise 2

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟐 𝟒 𝟖𝟔 𝟏𝟎 𝟏𝟐

𝒕(𝒔)

𝐀 𝐁

𝟎

𝑪

3. Calculate the distance covered by the car in each

phase (OA, AB and BC).

For OA: UARM

𝒙𝟏 =
𝟏

𝟐
𝒂𝟏𝒕

𝟐 + 𝑽𝟎𝒕 + 𝒙𝟎

𝒙𝟏 =
𝟏

𝟐
(𝟏. 𝟓) 𝟒 𝟐 + (𝟎)(𝟒) + 𝟎

𝒙𝟏 = 𝟏𝟐𝒎



Exercise 2

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟐 𝟒 𝟖𝟔 𝟏𝟎 𝟏𝟐

𝒕(𝒔)

𝐀 𝐁

𝟎

𝑪

3. Calculate the distance covered by the car in each

phase (OA, AB and BC).

For AB: U.R.M

𝒙𝟐 = 𝑽𝒕 + 𝒙𝟎

𝒙𝟐 = 𝟔 × (𝟒) + 𝟎

𝒙𝟐 = 𝟐𝟒𝒎



Exercise 2

𝑽(𝒎/𝒔)

𝟔

𝟒

𝟐

𝟖

𝟏𝟎

𝟐 𝟒 𝟖𝟔 𝟏𝟎 𝟏𝟐

𝒕(𝒔)

𝐀 𝐁

𝟎

𝑪

3. Calculate the distance covered by the car in each phase

(OA, AB and BC).

For BC: U.D.R.M

𝒙𝟑 =
𝟏

𝟐
𝒂𝟑𝒕

𝟐 + 𝑽𝟎𝒕 + 𝒙𝟎

𝒙𝟑 =
𝟏

𝟐
(−𝟏. 𝟓) 𝟒 𝟐 + (𝟔)(𝟒) + 𝟎

𝒙𝟑 = 𝟏𝟐𝒎



Exercise 2

4. Deduce the total distance

covered by the car. 5. Calculate the average

speed of the car.
𝒙 = 𝒙𝟏 + 𝒙𝟐 + 𝒙𝟑

𝒙 = 𝟏𝟐𝒎+ 𝟐𝟒𝒎+ 𝟏𝟐𝒎

𝒙 = 𝟒𝟖𝒎

𝑽𝒂𝒗 =
∆𝒅

∆𝒕
=

𝒙

∆𝒕

𝑽𝒂𝒗 =
𝟒𝟖

𝟏𝟐

𝑽𝒂𝒗 = 𝟒𝒎/𝒔




