HL Physics Notebook
Paper 1A markscheme B DP Physics HL

C.1 Simple harmonic motion - Set 1

15 marks - one mark for each correct letter
The reason given for each answer is for learning: it is not needed in the exam.
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Correct. These are the two conditions for SHM: a « x, and a points back to equilibrium
(a = —wx).

Correct. The spring force F = —kx is proportional to the displacement and directed
towards equilibrium.

Correct. T = 2mv(m/k), so T « V(m/k) = v(4/2) = V2.
Correct. T = 2nv(l/g), so | = gT?/(4n?) = 9.8 x 2.4%/(4n?) = 1.4 m.
Correct. w? = a/x = 6.0/0.024 = 250s72, w =15.8rad s, T = 2n/w = 0.40 s.

Correct. Gradient = —4.0/0.040 = —=100s 2= —w2. w =V100=10rad s}, f = w/2n =
1.6 Hz.

Correct. F = ma = m(—w?Xx) = —mw?X, so the gradient is —mw?.

Correct. At the end the object stops for an instant (v = 0), and a = —w?2x has its largest
size, directed back towards equilibrium (negative).

Correct. The velocity reaches its peaks a quarter of a period (1/2) before the
displacement.

Correct. xo = 6.0/2 =3.0cmand T = 0.40 s. V55 = Wxo = (21/0.40) X 0.030 = 0.47 m
s

Correct. The kinetic energy is zero at each end. From one end to the other end is half a
period, so T =2 x 0.25 = 0.50 s.

Correct. E, = 2mw?x? = x?, so at Xo/2 the potential energy is (1/2)> = 0.25 of E. E, = E
— 0.25E = 0.75E.

Correct. sin ¢ = —1/2 gives 71/6 or 11n/6. Moving towards equilibrium from a negative
X means moving in the + direction, so v(0) = wxo cos ¢ > 0: cos(11mn/6) > 0.

Correct. v = wv(xo?> — x?) = 5.0 x v(0.0802 — 0.0402) = 0.35 m s 1.

Correct. T = 2mv(m/k) does not depend on g (l). The extension is largest at the lowest
point (). At the equilibrium position the spring is already stretched by e = mg/k, so it
stores %2ke?, not zero (lll is wrong).
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