Solutions

2.1 w=4rrads ;v =0.5 X 47 = 27 ms~ L.

2.2 Centrewards: T'sin45° = m(lsin45°)w? = T = miw?. Vertically: T cos45° = myg
— _ g2 V2
= T =mgv2 Sow® =52, w=/52 =2/1/%.

2.3 T = mgV/2.

3.1 Radius of the circle: acos30°. Newton’s law towards the centre: 7T cos30° =
m(acos30°)w? = macos30°- £, so T = %L Vertically (no acceleration): R+ T sin30° =
mg 1 mg __ 3mg

2 2T Mg T = T

mg, so R =mg —
3.2 (a) No friction, so the only forces are the weight mg and the normal reaction R
perpendicular to the banked surface. Resolving horizontally (centrewards) and vertically:
Rsinf = ’”7”2 and R cosf = mg. Dividing: tanf = Z—z so with tan§ = 2, v? = 24* /. (b)

) 1
R = 2% with cosf = £ (3-4-5 triangle): R = 3my.

Local review guidance: the centreward resolution with the RADIUS (not the string
length); vertical equilibrium including the normal reaction; answers in terms of m and g
exactly. This is authored classroom guidance.
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