
11/04/2002 PHY 113 -- Review -- Chaps. 13-15 1

Announcements
1. Third hour exam on Wednesday Nov. 6, 2002

Focusing on Chapters 13-15 (Simple harmonic motion, 
gravitational force law, and fluid mechanics)

5 problems (may choose 1 out of 3 problems for #5)
Problem review sessions: Monday 6 PM, Tuesday 5:30 PM
Bring to the exam:

Clear head
Calculator
Equation sheet (8 ½” x 11”)

2. On Friday – start Chapter 19 -- temperature, heat, 
thermodynamics

3. Wave motion (Chapters 16-18 will be covered after 
Thanksgiving.
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Hooke’s law
Fs = -k(x-x0)
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U(x)
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Simple harmonic motion:

Note that:
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Simple harmonic motion for a pendulum:
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Motion with both Hooke’s law and oscillatory “driving” force:

Suppose    F=-kx+F0 sin(Ωt)

According to Newton: 

)sin(

:)ous"inhomogene("equation  alDifferenti

)sin(

0
2

2

2

2

0

t
m
Fx

m
k

dt
xd

dt
xdmtFkx

Ω+−=

=Ω+−

)φωcos()sin(
/

/)(

:Solution

2
0 ++Ω

Ω−
= tAt

mk
mFtx



11/04/2002 PHY 113 -- Review -- Chaps. 13-15 7

Pendulum example:
Suppose L=2m, what is the 
period of the pendulum?
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Newton’s law of gravitation:         m2 attracts m1 according to:
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Vector nature of Gravitational law:
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Gravitational force of the Earth
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Stable circular orbit of two gravitationally attracted objects 
(such as the moon and the Earth)
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Analysis of  two masses in 
stable circular orbits about 
their center of mass:

Radial forces on m1:
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The potential energy associated with the gravitational force.
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The physics of fluids.

•Fluids include liquids (usually “incompressible) and gases (highly 
“compressible”).

•Fluids obey Newton’s equations of motion, but because they move 
within their containers, the application of Newton’s laws to fluids 
introduces some new forms.

Pressure:  P=force/area         1 (N/m2) = 1 Pascal

Density:   ρ =mass/volume    1 kg/m3 = 0.001 gm/ml
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Density: ρ =mass/volume 

Effects of the weight of a fluid on pressure.
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For an “incompressible” fluid (such as water):
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Effects of the weight of a “compressible” fluid on pressure.
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Buoyant force for fluid acting on a solid:

FB=ρfluidVdisplacedg

FB
mg
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Bernoulli’s equation:

P2 + ½ ρv2
2 + ρgh2  = P1 + ½ ρv1
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Streamline flow of air around an airplane wing:
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Example:

v1 = 270 m/s

v2 = 260 m/s

ρ  = 0.6 kg/m3

A = 40 m2

Flift = 63,600 N

Flift=(P2-P1)A
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Homework problem:   A hypodermic syringe contains a 
medicine with the density of water.  The barrel of the syringe 
has a cross-sectional area A=2.5x10-5m2, and the needle has a 
cross-sectional area a= 1.0x10-8m2.  In the absence of a force 
on the plunger, the pressure everywhere is 1 atm.  A force F of 
magnitude 2 N acts on the plunger, making the medicine squirt 
horizontally from the needle.   Determine the speed of the 
medicine as leave the needle’s tip.
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