
Good morning!

Please, login into webassing, locate 
LectureMCQ_L19 (PY105)
and answer question 1 
(but ONLY Q1!).

Lab 8 is in SCI 134



When a feeling may play an important role.
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Just some examples of 
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collects.
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When a feeling may play an important role.

WRONG





A minus means = shift to the right



When feelings may play an important role.



MEtotal = KE + U = const = KE1 + U1 = KE2 + U2

When a 250 gram cart is traveling through the 
equilibrium position its speed is 4 m/s. Calculate 
the maximum potential energy of the cart.
1. 1 J            2. 2 J            3. 3 J   …

Webassign: L19 Q2
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vmax = A
k
m
= AωProve                           using LCME

A definition N2L for SHM
???????



vmax = A
k
m
= Aω



The motion equation of an object is  
(assume SI units)

If the mass of the object is 2 kg, find: 
A, T, f, w, k, vmax, amax, Fmax, Umax, KEmax, 
Emax; find all quantities at t = 1 s, t = 2 s; 
find all quantities at x = 1.25 m, x = 2.5 m 
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When the motion 
repeats itself!

a.k.a. a stable 
equilibrium
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Dynamics of SHM: for ANY system => exists 
an effective one; the same T, A.
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Effective spring constant

The same mass
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The same period
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Position 1: a free spring
Position 2: a resting weight.
Which position should we 
chose as y = 0?
Hint: NOT 1!1 2

y



Vertical SHM

mg = kL

Fy = −k(y − L)

Fy −mg = may
may = −k(y − L)−mg
= −ky + kL −mg = −ky

ay = −
k
m
y

y

0
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The weight attached to a spring  
was puled 5 cm below the 
equilibrium and released from 
rest. Write the motion equation.

y



A pendulum



ω 2 =
g
L

For ANY pendulum
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SMALL amplitudes!

For a SIMPLE pendulumL

m



ω 2 =
g
L

T = 2π
ω

A Simple Pendulum Question
We have two simple pendula of equal
lengths. The first one is four times heavier
than the second one.
Which has the longer period of oscillation?

1. The first (big) one
2. The second (small) one
3. None of the above   
4. All of the above
5. L

Webassign: L19    Q3
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Pendulum Question
We have two simple pendula of equal
lengths. The first one is four times heavier
than the second one. Which has the
longer period of oscillation?
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Pendulum Question
We have two simple pendula of equal
mass. The first one is four times longer
than the second one. Which has the
longer period of oscillation?

1. The first (long) one
2. The second (short) one
3. Neither, they're equal
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RESONANCE
When a force is applied to an oscillating system 
at all times, the result is driven harmonic 
motion. Resonance is the condition in which a 
time-dependent force can transmit large 
amounts of energy to an oscillating object, 
leading to a large amplitude motion. 
Resonance occurs when the frequency of 
the force matches a natural frequency at 
which the object will oscillate.



https://www.youtube.com/watch?v=6AlSZT9k1ww
Tacoma Bridge Collapse

https://en.wikipedia.org/wiki/Tacoma_Narrows_Bridge_(1940)

https://www.youtube.com/watch?v=6AlSZT9k1ww
https://en.wikipedia.org/wiki/Tacoma_Narrows_Bridge_(1940)


Fluids!
Fluids, density, pressure, pressure in a static 
fluid, atmospheric pressure, gauge pressure, 
absolute pressure, the Pascal’s law, the 
buoyant force, Archimedes’ principle, static 
equilibrium for objects in liquid, solving 
buoyancy problems, fluid dynamics, an ideal 
fluid, streamline flow, an incompressible fluid, 
mass flow rate, volume flow rate, the continuity 
equation, the Bernoulli’s equation, solving fluid 
dynamics problems.

(do no read this slide!)



Picture # ... represents FBD for the ball when the ball is 
in water.

6. None of the 
above

Webassign: L19    Q5



Water in 
a beaker



Picture # ... represents FBD for the ball when the ball is 
in water.

(= neither)

6. None 
of the 
above
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mg

Fb

The buoyant force!
Fb + !T =mg
=>

Fb =mg− !T = T − !T

!T

The apparent weight

The weight

The ball pushes 
on water! ó
Water pushes on 
the ball => Fb
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The weight

The apparent weight

The ball pushes on water! 
ó Water pushes on the 
ball => Fb AND

Water pushes on the 
plate! 
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