General Physics |

Mechanics, optics, thermal dynamics, and other basic fundamental

things.
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Review:

A conservative force 1s a force whose work done
1s wndependent ot the path taken and depends only on the mitial
and final positions.



Review:

Curl-less field. 'The tollowing conditions are equivalent

V x F = (), everywhere

b
. dl is indecent of path, for any given end points

A

SE .dl = (), for any closed loop

—

) I is the gradient of some scalar, F=-VU

U Is the scalar potential of the field F



Lecture VI : ssmple harmonic motion

T'he period of revolution 1" : considering the s = 2zr

1
T = ? The frequency: f x(?) = x,, cos(wt + @)

The amplitudes are different, The amplitudes are the
but the frequency and same, but the frequencies

period are the same. ) and periods are different.
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Lecture VI : ssmple harmonic motion

T'he period of revolution 1" : considering the s = 2zr

x(t) = x, cos(wt + ¢) — x, cos(wt + wT)
= x,, COs(wt) l
wl =2x
2T

Ww=— =27
- f



Lecture VI : ssmple harmonic motion

x(t) = x,, cos(wt + @)
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v(t) = — x, o sin(wt + @)

Velocity

a(t) = — xma)2 cos(wt + ¢)
= —w’ x(1)

Acceleration




Lecture VI : ssmple harmonic motion

Hooke’s law ' '= — kx



Lecture VI : Energy of SHM

ooke’s law x(t) = x, cos(wt + ¢) v(t) = —x,w sin(wt + @)
F=—kx a(t) = — xma)2 cos(wt + @)

/—U(x) + K(x)

U(t) + K(?)

Ul x)

K(x)




Lecture VI : Torsion pendulum

T = — k0
—kO = 10

k
H=Acos(\/;t—¢)
YL
) = 7— ﬂ'f
1 /k |
I= VT T—Z”\/%




L.ecture VI : Pendulum
T = — L(F,sin0)
—L(mgsin @) ~ — L(mg®) = 16

0=A me’
— 0, S( Tt B ¢) - ---f/ e F 7 COS 0
) = _mgL — Zﬂ'f A\ component
T This merely
component ‘ pulls on
I brings the the string.
e 1 mgl p_op [T bob back

T I mgL to center.




l.ecture V1 : Forced oscillation

——

Consider a external force F , (f) acts on the system
 ——  ——
ma = Z F=—-kx—F,[(1)

Fex(t) = I’ cos(wt)
mi = —kx — F,_cos(wt) x(t) = A,cos(wt + @)

mw2A0 cos(wt) = — kA cos(wt) — F, cos(wt)
— I/I’lC()O2 A = FO

T om(w? — w?)



Lecture VI : damped motion

——

ma=F = — kx — bv

Rigid support

Vane

Damping, b




Lecture VI : Forced damped motion

——

ma=2?=—kx—bv—Fex

Fex(t) = F cos(wt)
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