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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

[𝐴] = [𝐾 × 𝐵 × 𝐷]
𝑀2𝐿2

𝑇 4 = 𝑀𝐿
𝑇 3  [𝐷]

⟹  [𝐷] = 𝑀𝐿
𝑇

= 𝑀𝐿𝑇 −1
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Question 2.2
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Answer 2.2

• Convert total time (5 + 3) from min to
hour:

8 min ( 1 h
60 min

) = 0.133 h

• Average velocity is:

𝑣avg = Displacement
𝑡1 + 𝑡2

= 𝑅1 + 𝑅2
𝑡1 + 𝑡2

= +6 − 8
0.133

= −15 km/h

𝑥

𝑦

6 km

−8 km

−2 km
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Question 2.3
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Answer 2.3

• From the graph, the acceleration is positive 3 and constant. Therefore, the
velocity is increasing linearly with time. This make (C) the correct answer.

• Alternatively, from the definition of acceleration:

𝑎 = d𝑣
d𝑡

We can find 𝑣 by integrating 𝑎 (which is constant) over time:

𝑣 = ∫ 𝑎 d𝑡 = 𝑎𝑡 + 𝐶

where 𝐶 is the initial velocity at 𝑡 = 0 and can be zero. Therefore,
𝑣 = 𝑎𝑡 = +3𝑡
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Question 2.4

Dr. Abdulaziz Alqasem Past Exam 2024: Ch.1 to Ch.4 11 / 37



Answer 2.4
𝑥𝑖 𝑥𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡

0 m 200 m ? 0 −5.8 m/s2 -

• Since time 𝑡 is not given, we can use the following equation:
𝑣2

𝑓 = 𝑣2
𝑖 + 2𝑎(𝑥𝑓 − 𝑥𝑖)

• Rearranging the equation to find 𝑣𝑖 gives:

𝑣𝑖 = √𝑣2
𝑓 − 2𝑎(𝑥𝑓 − 𝑥𝑖) =

√
0 + 2 ∗ 5.8 ∗ 200 = 48.2 m/s
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Question 2.5
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Answer 2.5

The correct answer is (D) because reversing direction means the displacement
is smaller than the distance traveled. Therefore, the average velocity (which
depends on displacement) is smaller than the average speed (which depends on
distance traveled).
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Question 2.6
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Answer 2.6
𝑦𝑖 𝑦𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡

0 m ? 0 - −𝑔 3 s

𝑦𝑓 = 𝑦𝑖 + 𝑣𝑖𝑡 + 1
2
𝑎𝑡2 = 0 + 0 + (1

2
)(−9.8)(3)2 = −44.1 m
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Question 2.7
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Answer 2.7 𝑦𝑖 𝑦𝑓 𝑣𝑖 𝑣𝑓 𝑎 𝑡

0 m −60 m −20 m/s - −𝑔 ?

• From:

𝑦𝑓 = 𝑦𝑖 + 𝑣𝑖𝑡 + 1
2
𝑎𝑡2

−60 = 0 + (−20)𝑡 + 1
2
(−9.8)𝑡2

Rearranging the equation gives:
4.9𝑡2 + 20𝑡 − 60 = 0

⟹ 𝑡 =
−20 ± √202 − 4 ∗ 4.9 ∗ (−60)

2 ∗ 4.9
≈ +2 s
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Question 3.8
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Answer 3.8

𝑹⃗ = ⃗𝑨 + 𝑩⃗ + 𝑪⃗ + 𝑫⃗
= (50, 0) + (100 cos 53°, −100 sin 53°) + (−100, 0) + (0, 70)
≈ (50 + 60 − 100 + 0, 0 − 80 + 0 + 70)
= (10, −10) m

• The magnitude of the resultant vector 𝑅 is:
|𝑹⃗| = √(−10)2 + (−10)2 =

√
200 = 14.1 m
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Question 3.9
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Answer 3.9

| ⃗𝑨|
2

= 𝑥2 + 𝑦2

⟹ 𝑦2 = 82 − (−5)2 = 39

𝑦 = ±
√

39 = ±6.2

Since ⃗𝑨 is in the third quadrant, the 𝑦 component must be negative. Therefore,
𝑦 = −6.2

.
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Question 4.10
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Answer 4.10

• First, we need to find the time of flight using the vertical motion:

𝑦𝑓 = 𝑦𝑖 + 𝑣𝑖𝑦𝑡 + 1
2
𝑎𝑦𝑡2

−50 = 0 + 0𝑡 + 1
2
(−9.8)𝑡2

⟹ 𝑡2 = 10.2 s ⟹ 𝑡 = 3.2 s
• Then, we find the horizontal distance traveled using the horizontal motion:

𝑥𝑓 = 𝑥𝑖 + 𝑣𝑖𝑥𝑡 + 1
2
𝑎𝑥𝑡2

𝑥𝑓 = 0 + 20(3.2) + 0
= 64 m
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Question 4.11
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Answer 4.11

⃗𝒓𝑓 = ⃗𝒓𝑖 + ⃗𝒗𝑖𝑡 + 1
2
𝒂⃗𝑡2

= (0, 0) + (3, 4)(2) + 1
2
(2, 0)(2)2

= (0 + 6 + 4, 0 + 8 + 0)
= (10, 8) m
= 10𝒊̂ + 8𝒋
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Question 4.12
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Answer 4.12

• Givens: 𝑑 = 100 m, 𝑡 = 4 s, 𝑎𝑦 = −𝑔, 𝑣𝑖𝑦 = 0
• Goal: Find | ⃗𝒗𝑓 | = √𝑣2

𝑓𝑥 + 𝑣2
𝑓𝑦

• First, find 𝑣𝑓𝑦 using the horizontal motion:
𝑣𝑓𝑦 = 𝑣𝑖𝑦 + 𝑎𝑦𝑡 = 0 + (−𝑔)(4) = −39.2 m/s ✓
Then, find 𝑣𝑓𝑥 using the horizontal motion:

𝑣𝑓𝑥 = 𝑣𝑖𝑥 = 𝑑
𝑡

= 100
4

= 25 m/s ✓

Finally, find the magnitude of the final velocity:

| ⃗𝒗𝑓 | = √𝑣2
𝑓𝑥 + 𝑣2

𝑓𝑦 = √252 + (−39.2)2 = 46.5 m/s
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Question 4.13
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Answer 4.13

• The Correct answer is (B).

• Answer (A) is wrong because the projectile velocity has x and y components,
and the x component is not necessarily zero at the highest point.

• Answer (C) is wrong because the horizontal velocity remains constant
throughout the motion, and it does not change at the highest point.

• Answer (D) is wrong because the acceleration due to gravity is always con-
stant (𝑎𝑦 = −𝑔) at all points in the trajectory, including the highest point.
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Question 4.14
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Answer 4.14

• The answer is (B).

• (A) is wrong because the speed is increasing, not constant. Therefore, the
acceleration is NOT exactly perpendicular to the velocity.

• (C) is wrong because the acceleration direction is NOT constant.

• (D) is wrong because the acceleration direction is parallel to the velocity.
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Question 4.15
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Answer 4.15

• The magnitude of the acceleration is given by:

𝑎 = 𝑣2

𝑟
The velocity can be found from the period (𝑇 ) as:

𝑣 = 2𝜋𝑟
𝑇

Since there are four revolutions per second, then the period of one revolution is:

𝑇 = 1
Number of Revolutions

= 1
4

= 0.25 s
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Therefore, the velocity is:

𝑣 =
2𝜋(2.06 × 10−2 m)

0.25 s
= 0.52 m/s

Finally, the acceleration is:

𝑎 = 𝑣2

𝑟
= (0.52 m/s)2

2.06 × 10−2 m
= 13 m/s2
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