Exercise walk-through

Representing and Analyzing
SHM

AP Physics 1



Oscillations

I—Analyzing SHM

Reading an oscillation

Displacement, velocity and acceleration

x, v=_0,amax trace smooth sine curves:

m velocity greatest at the
/ equilibrium (middle)

. m acceleration greatest at the
X
extremes

Y
~

The phase sets where in the cycle it is: v

peaks a quarter-cycle before x.



Oscillations
I—Analyzing SHM

Reading the oscillation graph as a story

. . x is largest; v has just fallen to zero; a is at its most nega-
at the turning point . .
tive, hauling the mass back

pasSineithuouzhatheicelissas 0; a = 0; vis at its maximum

tre
the phases vlleads x by a quarter cycle; a is a half cycle out of phase
with x
. a straight line through the origin with a negative gradient —
2 against x and that graph is the definition of SHM
th U is greatest at the ends, K greatest at the centre, and the
e energy

total is constant

Never have maximum speed and maximum acceleration at the same point. If your answer
does, a quarter cycle has gone missing.



AP Physics 1

Exercises 2.1:2.3

2.1 State where in the oscillation the speed is greatest. 1]

2.2 State where the acceleration is greatest. 1]

2.3 A mass oscillates with amplitude 0.10 m. State its displacement at the instant its
speed is maximum. 1]



AP Physics 1

Exercises 2.1:2.3

2.1 State where in the oscillation the speed is greatest. 1]

2.1

e at the equilibrium position (z = 0)

2.2 State where the acceleration is greatest. 1]

2.2

o at the amplitude (x = £A)

2.3 A mass oscillates with amplitude 0.10 m. State its displacement at the instant its
speed is maximum. 1]

2.3

e = =0 (equilibrium)



AP Physics 1

Exercises 3.1-3.2

3.1 In SHM, the velocity is maximum at the

A amplitude

B equilibrium position
C turning point

D highest point

3.2 In SHM, the acceleration is zero at the

A amplitude

B equilibrium position
C both ends

D every point



AP Physics 1

Exercises 3.1-3.2

3.1 In SHM, the velocity is maximum at the

D A amplitude

B equilibrium position
C turning point
D highest point

3.1B

e equilibrium position.

3.2 In SHM, the acceleration is zero at the

D A amplitude

B equilibrium position
C both ends
D every point

3.2 B

e equilibrium position.



AP Physics 1

Exercise 3.3 (a)

3.3 A mass on a spring oscillates between x = +8.0 cm and x = —8.0 cm.

(a) State the amplitude.



AP Physics 1

Exercise 3.3 (a)

3.3 A mass on a spring oscillates between x = +8.0 cm and x = —8.0 cm.

(a) State the amplitude.

(a)

e 8.0 cm



AP Physics 1

Exercise 3.3 (b)

3.3 A mass on a spring oscillates between x = +8.0 cm and x = —8.0 cm.

(b) State where the kinetic energy is greatest.



AP Physics 1

Exercise 3.3 (b)

3.3 A mass on a spring oscillates between x = +8.0 cm and x = —8.0 cm.

(b) State where the kinetic energy is greatest.

(b)

e at equilibrium, z =0



AP Physics 1

Exercise 3.3 (¢)

3.3 A mass on a spring oscillates between x = +8.0 cm and x = —8.0 cm.

(c) State where the elastic potential energy is greatest.



AP Physics 1

Exercise 3.3 (¢)

3.3 A mass on a spring oscillates between x = +8.0 cm and x = —8.0 cm.

(c) State where the elastic potential energy is greatest.

()

o at the amplitude, r = 8.0 cm



