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Q1.
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(b)(iii) | E =% marx? c1
=Ymx (2A/3Y) x (3Y)? A1
= 3mAY

Q2.

(b)(iii) | total energy = YemaPxe® Cc1
=%2x0.15x 15.72 x 0.0162 A1
=47 x102J

(c) dome-shaped curve starting and ending on the x-axis, with peak at x =0 B1

maximum Ex shown as 4.7 x 102.J B1
minimum x shown as —0.016 m and maximum x shown as +0.016 m at the ends of the line B1
Q3.

(c) sum of potential energy and kinetic energy is constant B1
at maximum displacement, kinetic energy is zero B1
or
at maximum displacement, potential energy is maximum
at zero displacement, kinetic energy is maximum B1
or
at zero displacement, potential energy is minimum

Q4.

(b)(i)) | E =VemaPxo? C1
=12 x 0.81 x 2.12 x 0.0362 Al
=2.3x10%J

Q5.
(c) (increasing L causes) @ to decrease M1
or
energy (= %2 mePxo?) = ¥z mkxo?/ L (and L increases)
so amplitude increases A1l
Q6.

(b)(iii) | E =VaMw?xe? C1
0.050 = V2 x Mx 1.672 x0.122 Al
M=25kg
or
(E)max = VaMwe? (c1)
0.050 = ¥2 M x 0.202 (A1)
M=25kg
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Q7.

(a)(iii) | E = vYamw2xo? C1
=12 x 36 x 1.62 x 0.0802 c1
=029J A1l

(b) dome-shaped curve, starting and ending at Ex = 0 B1
maximum Ex shown as 0.29 J B1
position of peak shown at h=10.0cm B1
line intercepts h-axis at h=2.0cmand at h=18.0cm B1

Q8.

(c) energy = Xo? c1

(after 3 cycles,) amplitude = (0.94)3xq c1
=0.83x0
ratio final energy / initial energy = 0.832 A1
=0.69
Qo.
(b)(i) zero B1
(b)(ii) | Eris maximum potential energy = mgh c1
Er =94 x107*x9.81 % 0.90 % 102
=8.3x10%J A1
(b)(iii) | Emax =% mv? and vo = wxo c1
or
Ewmax = Yam{wxo)?
8.3x10%=1x94 x 103 x w? x (12.7 x 1072) A1
...leading to w = 3.3rad s!
Q10.
(b)(i)) | (maximum) KE = ¥mv,? and v, = wxg c1
or
energy = sma’x’
change =% x 18 x 107 x 103 x [(2.0 x 1072)? — (0.95 x107%) c1
=29x10" A1
Q11.
(e)ii) | (maximum)KE = “%mv® and vo = axo c1
or
energy = Vamafx,’
ratio = (1.3/2.0)° A1
=042




