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

Section A: Recall
1. A1. v = u + a t;  s = ½ (u + v) t;  s = u t + ½ a t²;  v² = u² + 2 a s.
1. A2. The acceleration must be constant (uniform) throughout the motion.
Section B: One equation each
1. B1. v = u + a t = 5.0 + 2.0 × 6.0 = 17 m s⁻¹.
1. B2. s = u t + ½ a t² = 0 + ½ × 4.0 × 3.0² = 18 m.
1. B3. s = ½ (u + v) t = ½ (6.0 + 14) × 10 = 100 m.
1. B4. v² = u² + 2 a s = 0 + 2 × 2.5 × 20 = 100, so v = 10 m s⁻¹.
Section C: Choose and solve
1. C1. Time is missing, so use v² = u² + 2 a s: 20² = 8.0² + 2 a (60), so 400 = 64 + 120 a, giving a = 2.8 m s⁻².
1. Then v = u + a t: 20 = 8.0 + 2.8 t, so t = 12 / 2.8 = 4.3 s.
Section D: Deceleration and signs
1. D1. With the direction of motion positive, a = −6.0 m s⁻² and v = 0.
1. Distance: 0 = 30² + 2 (−6.0) s, so s = 900 / 12 = 75 m.
1. Time: 0 = 30 + (−6.0) t, so t = 5.0 s.
Section E: Reasoning
1. E1. The equations are derived from a velocity-time graph that is a straight line, which assumes a constant acceleration. If the acceleration changes, the line is no longer straight and the derivation fails.
1. E2. Use the area under the velocity-time graph to find the displacement, and the gradient of a tangent to find the instantaneous acceleration.
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