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INITIAL PHASE FROM POSITION & DIRECTION
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PROJECTION OF CIRCULAR MOTION

Φ0

x=Asin(wt+Φ0)

Projection/shadow of uniform circular motion in y axis is SHM

x=0 1l 2l x=A

From 0 to A

Start from extreme position
Start from mean position

x=Acos(wt+Φ0)
x=Asin(wt+Φ0)

Two particles executing SHM meet at  AX=
2
3

AX=
2
3

w

B A

for particle A

for particle B

Phase difference

A

x=0 x=A
B

→

→

ΦB

ΦA

Start from extreme position
x=Acos(wt+Φ0),

Start from mean position
x=Asin(wt+Φ0),

Graphical Representation of Displacement

Start from extreme position
x=Acos(wt+Φ0)

Start from mean position
x=Asin(wt+Φ0) Φ0 = 0 

Graphical Representation of Velocity

x=0 x=AA
2

A
2

A
2
3

Calculation of time

w

q1

q2

∆t= =∆q
w 2p

T
q1-q2 ))

x=0 x=AA
4

x=0 x=AA
2

x=0 x=AA
2
3

T
12

T
12

T
6

T
6

T
8

x=Asin(wt+Φ0)

v=Awcos(wt+Φ0)

A
2
3

Velocity of SHM

a) x=0     vmax=Aw            
b) x=    

      A2-x2v=   w

A
2

c) x=    A2
d) x=   A

v= w

A
2v= w

v=0

v=Awcos(wt+Φ0) v=-Awsin(wt+Φ0)

x

x

v

v

x=0 x2x1

v2v1

     V1
2x2

2-V2
2x1

2

 V1
2-V2

2

A=        V1
2-V2

2

 x2
2-x1

2
w=   

OSCILLATIONS 02
PHYSICS
WALLAH Φ0 = 0 

PHYSICS
WALLAH

Φ0 = 0 Φ0 = 0 



x=Asin(wt+Φ0)

v=Awcos(wt+Φ0)

a=-Aw2sin(wt+Φ0)
amax=-Aw2

Acceleration of SHM

Phase difference between x and v=

 Phase difference between v and a=

< <

<

p
2

xa

v

p
2

p
2
p
2

Phase difference between x and a= p

a=-Aw2sin(wt+Φ0)
a=-Aw2cos(wt+Φ0)

Start from extreme positionStart from mean position

Graphical Representation of Acceleration

v=Awcos(wt+Φ0), v=-Awsin(wt+Φ0),
vv

a

Φ0 = 0
vmax=Aw            amax=Aw2

w=

p2

p2

T

T

Calculation of Time period
and amplitude

amax

vmax
A=

vmax
2

amax

 =

 =

amax

vmax

vmax

amax

1
2K.E= =mv2 1

2
mw2(A2-x2)

P.E=

Total mechanical energy =

1
2

mw2x2

1
2

mw2A2

Energy of SHM

x=0

KEmax=

x=-A x=A

KE=0KE=0

1
2

mw2A2

Total mechanical energy(E) = 1
2

mw2A2

Note: In SHM, if particle oscilate with
frequency w, then the K.E & P.E oscilate
with 2 wx=0

PEmax=
1
2

mw2A2 1
2

mw2A2PEmax=

x=-A x=A

PE=0

K.E P.E

T.E

A
A

2
A

-A

2

A

K.E=P.E=

x=1)

2)

2

Ax=
2

E
2

K.E= 3E
4

P.E= E
4

3) x=0

4) x=A

K.E=E P.E=0

K.E=0 P.E=EOS
CI

LL
AT

IO
NS

 0
3

PHYSICS
WALLAH

Φ0 = 0


