Solved Problems from Ch. 1

AP E3200x
Mechanics



1-10. A particle moves in a plane elliptical orbit described by the position vector

1

r = 2bsin wti + bcos wtj

(a) Find v, a, and the particle speed.
(b) What is the angle between vand a at time ¢ = 7/2w?

1-12. Let a, b, ¢ be three constant vectors drawn from the origin to the points 4, B, C.

What is the distance from the origin to the plane defined by the points A, B, C? .

What is the area of the triangle ABC?

1-14. Consider the following matrices:

2 2 1
A=10 3 1], B={0 -1 2|, €=i14 3
2 0 1 1 1 3 1 0
Tind the following

(@) |AB] (b)AC (c)ABC (d) AB — B/A’

1-26. A particle moves with v = const. along the curve r = k(1 + cos 8) (a cardioid). Find
,and 8.

r-e = a-er,la

1-34. Evaluate the integral

JA X Adt

1-36. Find the value of the integral [gA - da, where A = xi — yj + zk and Sis the closed

surface defined by the cylinder ¢? = x* + y® The top and bottom of the cylinder
are at 2 = dand 0, respectively.

1-38. Find the value of the integral [s(V X A) - da if the vector A = yi + zj + xk and Sis

the surface defined by the paraboloid z = 1 — x? — y?, where z = 0.

1-40. The height of a hill in meters is given by z = 2xy — 3% — 492 — 18x + 28y + 12,
where x is the distance east and y is the distance north of the origin. (a) Where is
the top of the hill and how high is it? (b) How steep is the hill at x = y = 1, that is,
what is the angle between a vector perpendicular to the hill and the z axis? {(c¢) In
which compass direction is the slope at x = y = 1 steepest?
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10. (a) 2bw cos wti — bw sin wtj (b) 90° | '26 3 v* al 3 v 2 - U
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|HXb+bXC+CXal ' | 28, — 17

1 1
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1
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