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Deriving Fj,

eFrom Kinematics 1, v = -v,sinwt

1
e As FEj, = imUQ, FE;; is now equal to

2

1 .
Ej = —mv2sinwt

SHM Kinematics 3 (4.2.2)
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Deriving AE,

eWe can deduce that AE), has an op-
posite magnitude as Ey, but follows a

cosine? curve

1
e As Ey, = imvzsiant

1
AE, = im’l}gCOSth

e Graphically you can see that Ej and
AFE, add together to create a constant
value, the Total Mechanical Energy
e This also parallels Pythagoras:

1 = cos?0 + sin?0

Deriving v,,,. = wx

1 = cos?0 + sin?0

1 — cos?0

sinwt = V1 — cos?wt

WTostnwt = wr,V1 — cos?wt

wxosinwt = wy/x2 — x2cos?wt
2 2

¢ =xZ

- 2 _ 2
V=w\/Ti -

The maximum velocity is when dis-
placement x=0 so therefore

sinf =

cos?wt  so

VUmax — WT
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E, =0,AE, = max
<« C

Ep =mazx, AE, =0

Deriving Ej oz, AE,

1
E, = §m1)2
v=wy\/x2 — 22
E, = §mw2(xg —2?)

The maximum FE}, is when displace-

ment x=0 so therefore
1
VT —— imwz(xi)

1
.. totalenergy = imuﬁ(z’z)

AFE, = totalenergy — Ej,

1
AE, = imoﬁ(ac?,) - §mw2(ﬂc3 —2?)



