CALCULUS 221
FINAL EXAM

I. M. Isaacs
Friday December 21, 2001
5:05 - 7:05 P.M.

, Do all problems — 200 points.
Use backs of pages for scrap, or if you need more space.

NAME:

TA:

Do not write below here.

Prob. 1: out of 44,

Prob. 2: out of 44,
Prob. 3: out of 28,

out of 20.

Prob. 4:

Prob. 5: out of 14,

Prob. 6: _____ outof 30.

Prob. 7: out of 20.

Total: out of 200.




1. (44 POINTS.)  Compute dy/dz for each of the
compute the value of dy/dz at that point.)

T 'a) v =tan”l(Va).

following. (If a particular point is indicated,

N

(b) cos(zy) =z ~1 at the point z = Ly=m/2.

V2 + 122 +1
(C) y= 22 1

(d) 2z¥ =ezy at the point z = e,y =2



2. (44 POINTS.)

1)/ 22 dx
1-2z%

Integrate.




3. (28 POINTS.)
Compute the required number in each of the following.

=

‘a) I want to find z such that #* = 7z + 1 and I see that = = 2 is not far wrong. Find a better guess
2y using Newton’s method once. '

(b) Find F'(e), given that F(z) = g(z®) and ¢'(z) = In(z).

(c) Find F(-2), given that F'(z) = 1/z and F(—-1) = 7.

(d) A radioactive substance has a half-life of 3 hours. If I start with 100 grams, how much is left
after 5 hours?



4. (20 POINTS.)

. . . . : 4
A particle moves in the plane according to the equations z = %tz —tandy = §t3/2, where ? is time.

g

.a) Find the equation of the line tangent to the path of the particle at time ¢t = 4.

P
N

. _.) Find the total distance traveled by the particle during the time interval fromt = 0 to t = 4.
NOTE: You are not being asked to find the straight-line distance between the starting and ending

points.




5. (14 POINTS.)

Consider the graph of y = 1/ for 0 < z < 4. Find the point or points on this curve that are nearest
=+ ~to the point (2,0) and also find the point or points on the curve that are farthest from (2,0)

ou must show your work and very briefly explain what you are doing.



6. (30 POINTS.)

The figure shows the area between the parabolay = (z—1)2
ﬁ-y—f—md the line y = z + 1. Note that the line crosses the g 3:4)
arabola at the points (0,1) and (3,4).
(a) Compute this area
0,1)«.
X

. (b) Set up an integral for the volume obtained when this area is rotated about the z-axis. Do not
evaluate the integral. ‘

(c¢) Set up an integral for the volume obtained when the area is rotated about the y-axis. Do not
-evaluate the integral.






