Math 7 Exam #2 Name: \,‘/_q o

Use both sides of the provided blank sheets of paper for your work. Throughout this exam, it is essential
to show details of your work to support your answer. Merely stating the final answer will result in no
credit. Follow the same format guideline that was requested for the homework assignments. Also note
that you can only use formulas and methods that were presented thus far in the lecture.

1. Given x* — y* =9. Use implicit differentiation to find each of the followings:

d d’
L b. f (simplify completely)
dx dx
2.  Evaluate each of the following limits:
R 3x-5 b 26 +sin 6

=
e B | 6-= cos @ — 30

3. State each of the following definitions or theorems:
a. definition of relative/local maximum point
b. definition of a decreasing function on an interval I
c. Mean Value Theorem of derivative (also show a graphical illustration)

4. Use the second derivative test to sketch the graph of f(x)= Ix (x—1). (number your steps and

show all details as illustrated during the lecture)

5. Use the 8-legendary steps to sketch the graph of the following function with the give 1 apdigs
derivatives. (Number your steps and show all details as illustrated in the lecture)

o (x+1)° . A=l . _4x(x-3)
i )_(1*"‘2)(?(*1), i )_(l+x2)2’ ) (1-&){2)3

6. A right circular cone whose altitude is twice its base radius is circumscribed over a right circular
cylinder with a constant height of 5 inches. The altitude of the cone is decreasing at the rate of 2
inches per minute. At what rate is the radius of the cylinder changing when the altitude of the cone
is 10 inches?

7. Anairplane is flying horizontally at a constant speed passes through a point 10,000 feet directly
above an observer on the ground. A moment later, the observer notices that the angle of elevation of
the plane is changing at the rate of 1 degree per minute when the angle of elevation of the plane is
60° . Find the speed of the plane.

Evaluate each of the following integrals:

q .[ ZSinzxfBCDSZXdX ; j sec(i/;+l)tan(%/;+1)

cos® x ; 3,2 i
X

10. | (¥x —1)”]G i 11. [ tan®6 sec’0 do

12. (Extra Credit) A sphere is inscribed in a cone whose base radius is 5 inches. The sphere’s radius is
increasing at the rate of 2 inches per min. At what rate is the altitude of the cone changing when the
radius of the sphere is 3 inches?
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