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1. Ch.1: Physics and Measurement

2. Ch.2: Motion in One Dimension

3. Ch.3: Vectors

4. Ch.4: Motion in Two Dimensions



Question 1.1
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Answer 1.1

• The dimension of each term in the equation must be the same. Therefore,

[𝑥] = [1
2
𝑎𝑡2]
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Answer 1.1

• The dimension of each term in the equation must be the same. Therefore,

[𝑥] = [1
2
𝑎𝑡2]

• Since the dimension of the position 𝑥 is length 𝐿 and the constant 12  is dimen3
sionless, thus we can write,

[𝑎𝑡2] = 𝐿
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Answer 1.1

• The dimension of each term in the equation must be the same. Therefore,

[𝑥] = [1
2
𝑎𝑡2]

• Since the dimension of the position 𝑥 is length 𝐿 and the constant 12  is dimen3
sionless, thus we can write,

[𝑎𝑡2] = 𝐿
• The dimension of time 𝑡 is 𝑇 , so,

[𝑎] 𝑇 2 = 𝐿
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Answer 1.1

• The dimension of each term in the equation must be the same. Therefore,

[𝑥] = [1
2
𝑎𝑡2]

• Since the dimension of the position 𝑥 is length 𝐿 and the constant 12  is dimen3
sionless, thus we can write,

[𝑎𝑡2] = 𝐿
• The dimension of time 𝑡 is 𝑇 , so,

[𝑎] 𝑇 2 = 𝐿
• Finally, the dimension of acceleration 𝑎 is:

[𝑎] = 𝐿𝑇 −2
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1. Ch.1: Physics and Measurement

2. Ch.2: Motion in One Dimension

3. Ch.3: Vectors

4. Ch.4: Motion in Two Dimensions



Question 2.2
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Answer 2.2

The car is slowing down linearly, so the acceleration

𝑎 = slope = Δ𝑣
Δ𝑡

must be a constant number and a negative value at all times.

Therefore the only possible answer is (C)
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Question 2.3
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Answer 2.3

𝑥𝑖 𝑥𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡
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Answer 2.3

𝑥𝑖 𝑥𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡
0 m
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Answer 2.3

𝑥𝑖 𝑥𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡
0 m 500 m
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Answer 2.3

𝑥𝑖 𝑥𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡
0 m 500 m 50 m/s
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Answer 2.3

𝑥𝑖 𝑥𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡
0 m 500 m 50 m/s 0 m/s ? 3

• Since time 𝑡 is not given, we can use the following equation to find the accel3
eration 𝑎:

𝑣2
𝑓 = 𝑣2

𝑖 + 2𝑎(𝑥𝑓 − 𝑥𝑖)
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Answer 2.3

𝑥𝑖 𝑥𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡
0 m 500 m 50 m/s 0 m/s ? 3

• Since time 𝑡 is not given, we can use the following equation to find the accel3
eration 𝑎:

𝑣2
𝑓 = 𝑣2

𝑖 + 2𝑎(𝑥𝑓 − 𝑥𝑖)
• Rearranging the equation to find 𝑎 gives:

𝑎 =
𝑣2

𝑓 − 𝑣2
𝑖

2(𝑥𝑓 − 𝑥𝑖)
= 0 − 2500

2 ∗ 500
= −2.5 m/s2
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Question 2.4
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Answer 2.4

• Since the car is decreasing its speed from +100 Km/h to −50 Km/h, it means
that the acceleration is negative at all times.
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Answer 2.4

• Since the car is decreasing its speed from +100 Km/h to −50 Km/h, it means
that the acceleration is negative at all times.

• To find the value of average acceleration, we need first to convert the speeds
from Km/h to m/s:

100 km/h ∗ (1000 m
1 km

) ∗ ( 1ℎ
3600𝑠

) = 27.78 m/s
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Answer 2.4

• Since the car is decreasing its speed from +100 Km/h to −50 Km/h, it means
that the acceleration is negative at all times.

• To find the value of average acceleration, we need first to convert the speeds
from Km/h to m/s:

100 km/h ∗ (1000 m
1 km

) ∗ ( 1ℎ
3600𝑠

) = 27.78 m/s

50 km/h ∗ (1000 m
1 km

) ∗ ( 1ℎ
3600𝑠

) = 13.89 m/s
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Answer 2.4

• Since the car is decreasing its speed from +100 Km/h to −50 Km/h, it means
that the acceleration is negative at all times.

• To find the value of average acceleration, we need first to convert the speeds
from Km/h to m/s:

100 km/h ∗ (1000 m
1 km

) ∗ ( 1ℎ
3600𝑠

) = 27.78 m/s

50 km/h ∗ (1000 m
1 km

) ∗ ( 1ℎ
3600𝑠

) = 13.89 m/s

• Now, we can find the average acceleration using the formula:

𝑎avg = Δ𝑣
Δ𝑡

=
𝑣𝑓 − 𝑣𝑖

𝑡𝑓 − 𝑡𝑖
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Answer 2.4

• Since the car is decreasing its speed from +100 Km/h to −50 Km/h, it means
that the acceleration is negative at all times.

• To find the value of average acceleration, we need first to convert the speeds
from Km/h to m/s:

100 km/h ∗ (1000 m
1 km

) ∗ ( 1ℎ
3600𝑠

) = 27.78 m/s

50 km/h ∗ (1000 m
1 km

) ∗ ( 1ℎ
3600𝑠

) = 13.89 m/s

• Now, we can find the average acceleration using the formula:

𝑎avg = Δ𝑣
Δ𝑡

=
𝑣𝑓 − 𝑣𝑖

𝑡𝑓 − 𝑡𝑖
= −13.89 − 27.78

10 − 0
= −4.2 m/s2
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Question 2.5
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Answer 2.5

Free3falling objects always experience a constant acceleration due to gravity
𝑎𝑦 = −𝑔 = −9.8 m/s2

regardless of their velocities, mass, … etc.
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Answer 0.5

Free3falling objects always experience a constant acceleration due to gravity
𝑎𝑦 = −𝑔 = −9.8 m/s2

regardless of their velocities, mass, … etc.
• Therefore, the correct answer is the acceleration stays the same.
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Question 0.6
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Answer 0.6
𝑦𝑖 𝑦𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡

0 m −20 m +7 m/s ? −𝑔 3
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Answer 0.6
𝑦𝑖 𝑦𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡

0 m −20 m +7 m/s ? −𝑔 3

• Since time 𝑡 is not given, we can use the following equation to find the final
velocity 𝑣𝑓 :

𝑣2
𝑓 = 𝑣2

𝑖 + 2𝑎(𝑦𝑓 − 𝑦𝑖)
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Answer 0.6
𝑦𝑖 𝑦𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡

0 m −20 m +7 m/s ? −𝑔 3

• Since time 𝑡 is not given, we can use the following equation to find the final
velocity 𝑣𝑓 :

𝑣2
𝑓 = 𝑣2

𝑖 + 2𝑎(𝑦𝑓 − 𝑦𝑖)
• Rearranging the equation to find 𝑣𝑓  gives:

𝑣𝑓 = √𝑣2
𝑖 + 2𝑎(𝑦𝑓 − 𝑦𝑖) = √49 + 2 ∗ (−9.8) ∗ (−20) = ±21 m/s
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Answer 0.6
𝑦𝑖 𝑦𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡

0 m −20 m +7 m/s ? −𝑔 3

• Since time 𝑡 is not given, we can use the following equation to find the final
velocity 𝑣𝑓 :

𝑣2
𝑓 = 𝑣2

𝑖 + 2𝑎(𝑦𝑓 − 𝑦𝑖)
• Rearranging the equation to find 𝑣𝑓  gives:

𝑣𝑓 = √𝑣2
𝑖 + 2𝑎(𝑦𝑓 − 𝑦𝑖) = √49 + 2 ∗ (−9.8) ∗ (−20) = ±21 m/s

• The positive value indicates that the stone is moving in the positive direction
(upwards) when it hits the ground, which is not true. Therefore, the correct
answer is only the negative value (𝑣𝑓 = −21 m/s).
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Question 0.7
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Answer 0.7

• Quick analysis: Every second, the velocity increases by −9.8 m/s under
gravity. Therefore, after 1𝑠, the speed should be:
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Answer 0.7

• Quick analysis: Every second, the velocity increases by −9.8 m/s under
gravity. Therefore, after 1𝑠, the speed should be:

−27.2 m/s − 9.8 m/s = −37 m/s
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Answer 0.7

• Quick analysis: Every second, the velocity increases by −9.8 m/s under
gravity. Therefore, after 1𝑠, the speed should be:

−27.2 m/s − 9.8 m/s = −37 m/s
• Formal solution:

𝑣𝑓 = 𝑣𝑖 − 𝑔𝑡
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Answer 0.7

• Quick analysis: Every second, the velocity increases by −9.8 m/s under
gravity. Therefore, after 1𝑠, the speed should be:

−27.2 m/s − 9.8 m/s = −37 m/s
• Formal solution:

𝑣𝑓 = 𝑣𝑖 − 𝑔𝑡 = −27.2 m/s + (−9.8 m/s2)(1𝑠) = −37 m/s
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1. Ch.1: Physics and Measurement

2. Ch.2: Motion in One Dimension

3. Ch.3: Vectors

4. Ch.4: Motion in Two Dimensions



Question 3.8
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0

Dr. Abdulaziz Alqasem Past Exams: Ch.1 to Ch.4 21 / 36



Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0

(6𝑎 − 8𝑏 + 26)̂𝒊 + (−8𝑎 + 3𝑏 + 19)𝒋 = 0
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0

(6𝑎 − 8𝑏 + 26)̂𝒊 + (−8𝑎 + 3𝑏 + 19)𝒋 = 0
Therefore, both components must be zero:
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0

(6𝑎 − 8𝑏 + 26)̂𝒊 + (−8𝑎 + 3𝑏 + 19)𝒋 = 0
Therefore, both components must be zero:

6𝑎 − 8𝑏 + 26 = 0
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0

(6𝑎 − 8𝑏 + 26)̂𝒊 + (−8𝑎 + 3𝑏 + 19)𝒋 = 0
Therefore, both components must be zero:

6𝑎 − 8𝑏 + 26 = 0
−8𝑎 + 3𝑏 + 19 = 0
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0

(6𝑎 − 8𝑏 + 26)̂𝒊 + (−8𝑎 + 3𝑏 + 19)𝒋 = 0
Therefore, both components must be zero:

6𝑎 − 8𝑏 + 26 = 0
−8𝑎 + 3𝑏 + 19 = 0

Checking the options, we find that the correct answer is (A):
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0

(6𝑎 − 8𝑏 + 26)̂𝒊 + (−8𝑎 + 3𝑏 + 19)𝒋 = 0
Therefore, both components must be zero:

6𝑎 − 8𝑏 + 26 = 0
−8𝑎 + 3𝑏 + 19 = 0

Checking the options, we find that the correct answer is (A):
6(5) − 8(7) + 26 = 30 − 56 + 26 = 0 ✔
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Answer 3.8

𝑎 ⃗𝑨 + 𝑏𝑩⃗ + 𝑪⃗ = 0
𝑎(6𝒊̂ − 8𝒋) + 𝑏(−8𝒊̂ + 3𝒋) + (26𝒊̂ + 19𝒋) = 0

(6𝑎 − 8𝑏 + 26)̂𝒊 + (−8𝑎 + 3𝑏 + 19)𝒋 = 0
Therefore, both components must be zero:

6𝑎 − 8𝑏 + 26 = 0
−8𝑎 + 3𝑏 + 19 = 0

Checking the options, we find that the correct answer is (A):
6(5) − 8(7) + 26 = 30 − 56 + 26 = 0 ✔

−8(5) + 3(7) + 19 = −40 + 21 + 19 = 0 ✔
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Question 3.9
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Answer 3.9

⃗𝑨 = 10 cos(60°)̂𝒊 + 10 sin(60°)𝒋 = 5𝒊̂ + 8.66𝒋
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Answer 3.9

⃗𝑨 = 10 cos(60°)̂𝒊 + 10 sin(60°)𝒋 = 5𝒊̂ + 8.66𝒋
𝑩⃗ = 5 cos(140°)̂𝒊 + 5 sin(140°)𝒋 = −3.83𝒊̂ + 3.21𝒋
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Answer 3.9

⃗𝑨 = 10 cos(60°)̂𝒊 + 10 sin(60°)𝒋 = 5𝒊̂ + 8.66𝒋
𝑩⃗ = 5 cos(140°)̂𝒊 + 5 sin(140°)𝒋 = −3.83𝒊̂ + 3.21𝒋

𝑪⃗ = ⃗𝑨 + 𝑩⃗ = (5 − 3.83)̂𝒊 + (8.66 + 3.21)𝒋 = 1.17𝒊̂ + 11.87𝒋
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Answer 3.9

⃗𝑨 = 10 cos(60°)̂𝒊 + 10 sin(60°)𝒋 = 5𝒊̂ + 8.66𝒋
𝑩⃗ = 5 cos(140°)̂𝒊 + 5 sin(140°)𝒋 = −3.83𝒊̂ + 3.21𝒋

𝑪⃗ = ⃗𝑨 + 𝑩⃗ = (5 − 3.83)̂𝒊 + (8.66 + 3.21)𝒋 = 1.17𝒊̂ + 11.87𝒋

|𝑪⃗| = √(1.17)2 + (11.87)2 = 11.9 m
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1. Ch.1: Physics and Measurement

2. Ch.2: Motion in One Dimension

3. Ch.3: Vectors

4. Ch.4: Motion in Two Dimensions



Question 4.10
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Answer 4.10

ℎ = 𝑣2
𝑖 sin2(𝜃)

2𝑔
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Answer 4.10

ℎ = 𝑣2
𝑖 sin2(𝜃)

2𝑔
= 202 sin2(30°)

2 ∗ 9.8
= 5.1 m
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Question 4.11
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Answer 4.11

The acceleration vector in cartesian coordinates is given by:
𝒂⃗ = 4 cos(30°)̂𝒊 + 4 sin(30°)𝒋 = 3.46𝒊̂ + 2𝒋
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Answer 4.11

The acceleration vector in cartesian coordinates is given by:
𝒂⃗ = 4 cos(30°)̂𝒊 + 4 sin(30°)𝒋 = 3.46𝒊̂ + 2𝒋

• The velocity vector at after 𝑡 = 3𝑠 is given by:
⃗𝒗 = ⃗𝒗0 + 𝒂⃗𝑡 = (2𝒊̂ + 3𝒋) + (3.46𝒊̂ + 2𝒋) × 3 = 12.4𝒊̂ + 9𝒋
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Question 4.12
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Answer 4.12

From the equation of motion ( ⃗𝒓 = ⃗𝒓𝑖 + ⃗𝒗𝑖𝑡 + 1
2 𝒂⃗𝑡2), we see that when

𝑟𝑖 = 𝑣𝑖 = 0,
the position vector only depends on the acceleration as:

⃗𝒓 = 1
2
𝒂⃗𝑡2

Therefore, the particle with the largest acceleration will have the largest dis3
placement after the same time interval. In this case, particle B.
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Question 4.13
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Answer 4.13

• First, we need to find the time at which the stream of water reaches the
building.
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Answer 0.13

• First, we need to find the time at which the stream of water reaches the
building.

𝑑 = 𝑣𝑖 cos(𝜃)𝑡
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Answer 0.13

• First, we need to find the time at which the stream of water reaches the
building.

𝑑 = 𝑣𝑖 cos(𝜃)𝑡 ⟹ 𝑡 = 𝑑
𝑣𝑖 cos(𝜃)

= 50
40 cos(30°)

= 1.44𝑠

Dr. Abdulaziz Alqasem Past Exams: Ch.1 to Ch.4 32 / 36



Answer 0.13

• First, we need to find the time at which the stream of water reaches the
building.

𝑑 = 𝑣𝑖 cos(𝜃)𝑡 ⟹ 𝑡 = 𝑑
𝑣𝑖 cos(𝜃)

= 50
40 cos(30°)

= 1.44𝑠

• Next, we can find the vertical position of the water stream at this time using
the following equation:

𝑦 = 𝑣𝑖 sin(𝜃)𝑡 − 1
2
𝑔𝑡2
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Answer 0.13

• First, we need to find the time at which the stream of water reaches the
building.

𝑑 = 𝑣𝑖 cos(𝜃)𝑡 ⟹ 𝑡 = 𝑑
𝑣𝑖 cos(𝜃)

= 50
40 cos(30°)

= 1.44𝑠

• Next, we can find the vertical position of the water stream at this time using
the following equation:

𝑦 = 𝑣𝑖 sin(𝜃)𝑡 − 1
2
𝑔𝑡2

= 40 sin(30°)(1.44) − 1
2
(9.8)(1.44)2

= 28.8 − 10.2 = 18.64 m
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Question 0.14
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Answer 0.14

• Since the car is moving in a circular path, the centripetal acceleration is given
by 𝑣2/𝑟. 
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Answer 0.14

• Since the car is moving in a circular path, the centripetal acceleration is given
by 𝑣2/𝑟. The velocity is given (60 m/s) and the radius 𝑟 can be found from
the period 𝑇  using:
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Answer 0.14

• Since the car is moving in a circular path, the centripetal acceleration is given
by 𝑣2/𝑟. The velocity is given (60 m/s) and the radius 𝑟 can be found from
the period 𝑇  using:

𝑇 = 2𝜋𝑟
𝑣
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Answer 0.14

• Since the car is moving in a circular path, the centripetal acceleration is given
by 𝑣2/𝑟. The velocity is given (60 m/s) and the radius 𝑟 can be found from
the period 𝑇  using:

𝑇 = 2𝜋𝑟
𝑣

⟹ 𝑟 = 𝑣𝑇
2𝜋

= 60 × 50
2𝜋

= 477.7 m
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Answer 0.14

• Since the car is moving in a circular path, the centripetal acceleration is given
by 𝑣2/𝑟. The velocity is given (60 m/s) and the radius 𝑟 can be found from
the period 𝑇  using:

𝑇 = 2𝜋𝑟
𝑣

⟹ 𝑟 = 𝑣𝑇
2𝜋

= 60 × 50
2𝜋

= 477.7 m

Therefore, the magnitude of the centripetal acceleration is:

𝑎 = 𝑣2

𝑟
= 602

477.7
= 7.5 m/s2
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Question 0.15
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Answer 0.15

𝑟 = 2 m, 𝑎𝑡 = 4.4 m/s2, 𝑎tot = 6 m/s2, Find 𝑣 =?
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Answer 0.15

𝑟 = 2 m, 𝑎𝑡 = 4.4 m/s2, 𝑎tot = 6 m/s2, Find 𝑣 =?

𝑎2
tot = 𝑎2

𝑟 + 𝑎2
𝑡
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Answer 0.15

𝑟 = 2 m, 𝑎𝑡 = 4.4 m/s2, 𝑎tot = 6 m/s2, Find 𝑣 =?

𝑎2
tot = 𝑎2

𝑟 + 𝑎2
𝑡 = (𝑣2

𝑟
)

2

+ 𝑎2
𝑡
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Answer 0.15

𝑟 = 2 m, 𝑎𝑡 = 4.4 m/s2, 𝑎tot = 6 m/s2, Find 𝑣 =?

𝑎2
tot = 𝑎2

𝑟 + 𝑎2
𝑡 = (𝑣2

𝑟
)

2

+ 𝑎2
𝑡

⟹ 𝑣2 = 𝑟√𝑎2
tot − 𝑎2

𝑡
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Answer 0.15

𝑟 = 2 m, 𝑎𝑡 = 4.4 m/s2, 𝑎tot = 6 m/s2, Find 𝑣 =?

𝑎2
tot = 𝑎2

𝑟 + 𝑎2
𝑡 = (𝑣2

𝑟
)

2

+ 𝑎2
𝑡

⟹ 𝑣2 = 𝑟√𝑎2
tot − 𝑎2

𝑡 = 2
√

62 − 4.42 = 8.16 m/s
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Answer 0.15

𝑟 = 2 m, 𝑎𝑡 = 4.4 m/s2, 𝑎tot = 6 m/s2, Find 𝑣 =?

𝑎2
tot = 𝑎2

𝑟 + 𝑎2
𝑡 = (𝑣2

𝑟
)

2

+ 𝑎2
𝑡

⟹ 𝑣2 = 𝑟√𝑎2
tot − 𝑎2

𝑡 = 2
√

62 − 4.42 = 8.16 m/s
⟹ 𝑣 = 2.9 m/s
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