HARMONIC MOTIONZ

Time Period

(i) Simple pendulum:T = 2a H‘;_

(ii) Physical pendulum:T = 27 fl_
magl

(iii) Torsional pendulum:T = 27 }Tl

Combination of Springs

1 1 1

Ker ~ K ke

(i) Series :
(ii) Parallel : ker=ki+kz

(iii) Spring cut into two parts B4
in ratio m:n m

e (m+n)k b (m+n)k

Linear SHM
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(i) Displacement : x = A sin (Wt + @)

(ii) Velocity :%-E. = A cos(wt + ¢ )
= wJA2-x?

- da?
(iii) Acceleration :d—t’: = A sin(wt + g)

= -@?x
(iv) Phase : wt+ ¢

(v) Phase Constant : ¢
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Equation of SHM

(i) Linear : a=-wx

= -2

(ii) Angular :

) i = -;— mw3(A? - x2)

(i) U= %mm’-xz

(i) E = K+u:—;—mw=A1
= Constant.

Mass Spring system

m
i T=2T [ =—
0] I X
(ii) Two bodies system T = 2x {“T

My M2
mi -+ M2

Where (i) =

Composition of 2 SHM

X1 = Ay sin @t
X2 = Az sin (Wt + @)
x = A sin (Wt +34) Where
2 2
A= ,/ AL + A; +2A,A,c05¢
and tand = ﬂ
Aj+Azcose

(i) Displacement : 6= #,sin (Wt + @)
. — .
(ii) Angular velocity : T 6,0 cos(wt+9)

2
(iii) Acceleration :% =-f,w?sin(wt + @)
t

= -
(iv) Phase : wt + ¢

(v) Phase Constant : ¢
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