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w3 a The diagram shows a toy consisting of a hight plastic acroplane a8 "
suspended from a long spring.
i Theacroplane 15 pulled down 0.040m and released. 1t
underegoes a vertical harmonic oscillation with a period .
of 1.0s. The oseillations are lightly damped. Sketch 2 |
graph of the displacement y of the .H'EHJ]:I-]-JJ'.IL- againsl |
fime ¢ from the moment of release. 1o limme ¢ = 408 [3] |
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ii The acroplane s repliced by a heavier madel made of the o © |
same plastic having the same fuseiage bat larger wings. X &
State and explain two changes which thiz substitution < =
will make to the displacement against time graph that
you have drawn for pant L. ' _ [4] reolsol
b The top end of the spring in the diagram s then vibrated vr'i!.h a
small comstant amplitude. The motion of the asmoplane chanpges
a4 the frequency of the oscillation ol the I:t:up':m-:l_nf the spring s
increased slowly from zémo through resonance to 2.0 Hz
Explain the conditions for resonance to occur and describe the changes in the
i ion of the aeroplang a5 the frequency changes from Zeroto 20 Hz [5]
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o 4 A mass oscillates om b
the end of 2 spring m | ra) ams? |
l-lm]'tlv: harmonie
maticn, The Emph af’
e acceleration o of
th mass agafnst its T R T
digplacernent x [rom 5 AT
115 equilibrinm 10
position is shownin | 14
the graph I"x 4
a i Define simple farmonic morion. : [2] - B
il Fxplain how the graph shows that the ohject is oscillating in simple harmonic e s
IHOLEOTL [2]

b Use data from the graph:

i 10 fawd the amplitude of the fmoticn -
i ['3]

to show that the period of osallation is 0405
¢ i Themassis released at time ¢ = 0 gt displacement 2= 0050 m. Draw a graph m
L3]

of the displacement of the mass until r = 1.0s, !
i State o displacement and time at which the svatern has i kinetic energy. 2] f
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