Worksheet answers and mark scheme: Scalars and Vectors
Cambridge International AS & A Level Physics 9702  ·  Topic 1 (1.4)  ·  Teacher copy

Section A: Recall
1. A1. A scalar has magnitude only; a vector has both magnitude and direction.
1. A2. Scalars: mass, temperature, speed, energy. Vectors: velocity, force, displacement, acceleration, momentum.
Section B: Resolving vectors
1. B1. Fx = 20 cos 30° = 17.3 N; Fy = 20 sin 30° = 10.0 N.
1. B2. Fx = 50 cos 60° = 25.0 N; Fy = 50 sin 60° = 43.3 N.
1. B3. Fx = 8.0 cos 45° = 5.7 N; Fy = 8.0 sin 45° = 5.7 N.
Section C: Resultant of perpendicular vectors
1. C1. R = √(3.0² + 4.0²) = 5.0 N; tan θ = 4.0 / 3.0, so θ = 53° north of east.
1. C2. R = √(6.0² + 8.0²) = 10.0 m s⁻¹; tan θ = 8.0 / 6.0, so θ = 53° north of east.
Section D: Combining vectors by components
1. D1. Total x = 10 + 10 cos 60° = 10 + 5 = 15 N. Total y = 0 + 10 sin 60° = 8.66 N.
1. R = √(15² + 8.66²) = √(225 + 75) = √300 = 17.3 N.
1. Direction: tan θ = 8.66 / 15, so θ = 30° north of east.
Section E: Application and reasoning
1. E1. Component along the slope = 50 sin 30° = 25 N. Component perpendicular to the slope = 50 cos 30° = 43.3 N.
1. E2. The resultant is largest, 2F, when the forces point the same way (angle 0 degrees) and smallest, 0, when they point in opposite directions (angle 180 degrees). For angles between these the resultant lies between 0 and 2F.
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