Worksheet answers and mark scheme: Projectile Motion
Cambridge International AS & A Level Physics 9702  ·  Topic 2 (2.1)  ·  Teacher copy

Section A: Recall
1. A1. Horizontal acceleration is zero; vertical acceleration is g (about 9.81 m s⁻²) downward.
1. A2. The horizontal and vertical motions do not affect each other; they proceed separately and are linked only by the shared time t.
Section B: Horizontal launch
1. B1. (a) 15 = ½ × 9.81 × t², so t² = 3.06 and t = 1.7 s.
1. (b) horizontal distance = 12 × 1.75 = 21 m.
1. (c) vertical speed v_y = 9.81 × 1.75 = 17.2 m s⁻¹; horizontal speed = 12 m s⁻¹; resultant speed = √(12² + 17.2²) = 21 m s⁻¹ at tan⁻¹(17.2 / 12) = 55 degrees below the horizontal.
Section C: Angled launch
1. C1. (a) horizontal = 20 cos 40° = 15.3 m s⁻¹; vertical = 20 sin 40° = 12.9 m s⁻¹.
1. (b) time to the top = 12.9 / 9.81 = 1.31 s, so time of flight = 2.6 s.
1. (c) range = 15.3 × 2.62 = 40 m.
1. (d) maximum height = (12.9)² / (2 × 9.81) = 8.4 m.
Section D: Velocity at an instant
1. D1. Horizontal component = 15.3 m s⁻¹ (constant).
1. Vertical component after 1.0 s: v_y = 12.9 − 9.81 × 1.0 = 3.1 m s⁻¹ (still rising).
1. Speed = √(15.3² + 3.1²) = 15.6 m s⁻¹; direction = tan⁻¹(3.1 / 15.3) = 11 degrees above the horizontal.
Section E: Air resistance
1. E1. Air resistance opposes the motion, so it reduces both the range and the maximum height. It also makes the path asymmetric: the descent is steeper than the ascent, and the projectile lands at a steeper angle and a lower speed than the symmetric case predicts.
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