Selected Solutions, Section 10.2

21. For the graph, use your calculator or Wolfram Alpha:
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From this, we can estimate the position at about (0.6,2). To find the
exact coordinates, we find the value of ¢ that will give us a vertical
tangent line- That will be where dz/dt = 0:

1-6t°=0 = t=61°
Inserting this into the formulas for z,y give the coordinates:

(615 —676/5 5") ~ (0.582, 2.01)

25.  Given the plot,

We have two tangent lines. To find the times, set x and y equal to zero.
We'll only look for solutions in the interval (0, 27).
T 37
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Will y also be zero at these times? Yes, since y = sin(t) cos(t)- In fact,
y will also be zero at times 0 and 27, but we don’t need these points
(in these cases, z = +1).

Now, find dy/dz for t = 7/2 and 37/2 by first computing dx/dt and
dy/dt:

de. . dy 4 c 2
e sin(t) = = cos (t) — sin(¢)
At t =m7/2:
dy 0°—1* .
de -1
Similarly, at ¢t = 37/2,
dy _0°—(=1)* _ |
de ~— —(-1)
So the tangent lines are y = x and y = —x, which make sense with our

graph.



36(a).

36(D).

37.

39.
41.

The area is twice the area inside R that is above the x axis. The top
half of the loop is described by:

=1, y=t=1t"—3¢ —V3<t<0

Now perform substitution

24v/3
_2/ yda:—Q/ (£3—3t)(2¢ dt) _2/ St 62di— ... = 223
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We do something similar, using the formula for disks:
3 -3 —V3 27
V = w/ v’ dr = 7r/ (t3—2t)*(2t dt) = 27r/ (t°—6t*+9t*) dt = - - - = Tﬁ
0 0 0

The important part is to be able to set up the integral. In this case,
v =1t—1t* and y = 5t for 1 <t < 2. Now,

2 2
d:J<(Z> +<ﬁ> dt = /(1 =202 + 4t dt = V1 + 42 dt

Therefore, the arc length is given by

2 2
/ ds:/ V1T 42 dt
1 1

If your calculator is not set up to approximate integrals, use Wolfram
Alpha, and type:

integrate (sqrt(1+4t~2)), t=1..2

And you’ll get an answer of approximately 3.16. (NOTE: I will not ask
you to numerically approximate an integral on an exam or quiz, but it
is useful to know for homework).

This uses the same ideas as 37.

In this case, we hope that the arc length integral is integrable, and it
is- You should get

1 1
L :/ V362 £ 3644 dt :/ 6tv/1 + 2 di
0 0

Then use v = 1 + t2, du = 2t dt, etc.



