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OQUTLINE OF TOPICS

{. Review of Kinematics

t1. Review of Equations of Motlon for a Particle, Energy
principles, Angular Momentum

11t. Kinetics of Particles

Motion of a Projectile In a Resisting Medium
Pendulum Problems

Harmonic Oscillators

Gravitation; Center of Gravity

Central Force Motion

IV. Momentum and Energy Principles for Systems of Particles
V. Plane Motlon of a Rigld Body
Vi. impulsive Motion

Vil. Moments and Products of Inertia; Klinetic Energy;
Angular Momentum

Vitl. Kinematics of Rotation and of Rigid Bodies |
IX. Moving Frames of Reference; Effects of Earth's Rotation

X. Motlon of a Rigid Body
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AE

201 - Dynamics - Homework Problem

2.

3.

.

A motorist enters a curve of 500-ft. radius at a speed of 45 mph. As
he applies his brakes, he decreases his speed at a constant rate of
5 ft/secz. petermine the magnitude of the total acceleration of the
automobile when its speed is 4O mph.
A particle moves in a plane with constant speed. Prove that its ac-
celeration is perpendicular to its velocity. |
A particle moves in an elliptical path with constant speed. At what
points is the magnitude of the acceleration (1) a maximum, (2) a
minimum? If the axes of the elliptical path are b and 2 ft. re-
spectively, and 1f the speed of the particle is 8 ft/sec, determine
the magnitudes of these accelerations.
A particle moves along a curve
y = ¢ sin px

where ¢ and p are constants. The component of velocity in the x-
direction is a constant (u). Find the acceleration and describe
the hodograph.
Starting from

X = r cos 8 y=rsin9
calculate ¥ and y. Hence, by resolving the acceleration vector along
and perpendicular to the radius vector, establish the acceleration
components fof'plane polar coordinate system derived in class.
A motorboat experiences a resistance proportional to the squaré of
the speed. The engine Is switched of f when the speed Is 50 ft/sec.
When the boat has moved through a distance of 60 feet, its speed has
been reduced to 20 ft/sec. Find (to the nearest foot) the total
distance traversed when the speed has been reduced to 10 ft/sec.
The two-dimensional wotion of a particle Is defined by the relations

nt

mt | mt
r = k(1 + cos 5 8=

petermine the velocity and acceleration of the particle when (a) t =1
and (b) t = 2.
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AE 201 - Homework 2.

8.

9.

10.

A particle moves along the hyperbolic spiral r8 = b. (a) Determine the
magni tude of the velocity of the particle in terms of b, 8, and do/dt.
(b) Knowing that d8/dt is constant and denoting this by w, determine

the magnitude of the acceleration in terms of b, 0, and w.

If V= x2 + y2 + 22 + Xy + x, at what points in space is the vector

grad V parallel to the z=axis?
A scalar field is given over a plane by

2 2
vty
2x

What are the level curves? (Curves of constant V). Show that, at the
point with polar coordinates (r, 6), grad V is inclined to the x-axis

at an angle 20 and its magnitude is (secze)/2.
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