Worksheet answers and mark scheme: Displacement, Velocity and Acceleration
Cambridge International AS & A Level Physics 9702  ·  Topic 2 (2.1)  ·  Teacher copy

Section A: Recall
1. A1. Distance is the total path length travelled (a scalar); displacement is the straight-line distance and direction from start to finish (a vector).
1. A2. Speed is distance per unit time (a scalar); velocity is displacement per unit time and needs a direction (a vector).
1. A3. Acceleration is the rate of change of velocity, a = Δv / Δt; it is a vector.
Section B: Calculations
1. B1. Distance = 400 m; displacement = 200 m east; average speed = 400 / 25 = 16 m s⁻¹; average velocity = 200 / 25 = 8.0 m s⁻¹ east.
1. B2. a = (25 − 5.0) / 8.0 = 20 / 8.0 = 2.5 m s⁻².
1. B3. a = (12 − 30) / 6.0 = −18 / 6.0 = −3.0 m s⁻². The negative sign shows the acceleration is opposite to the motion, so the train is slowing down.
Section C: Graphs
1. C1. Velocity = gradient = 40 / 10 = 4.0 m s⁻¹.
1. C2. Acceleration (first phase) = 20 / 4.0 = 5.0 m s⁻². Displacement = ½ × 4.0 × 20 + 20 × 6.0 = 40 + 120 = 160 m.
Section D: Tangents
1. D1. Instantaneous velocity = gradient of the tangent = (30 − 10) / (6.0 − 2.0) = 20 / 4.0 = 5.0 m s⁻¹.
Section E: Reasoning
1. E1. Distance is the whole path length, while displacement is only the straight-line gap between start and finish. Any change of direction adds to the path but not to the straight-line gap, so distance is greater than or equal to the magnitude of the displacement.
1. E2. On a displacement-time graph a zero gradient means the velocity is zero (at rest). On a velocity-time graph a zero gradient means the acceleration is zero (constant velocity).
TheLucidSTEM  ·  Cambridge International AS & A Level Physics 9702  ·  Page 
