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1.(15 points) Find the absolute maximum and absolute minimum values of f on the given

interval

f (x) = x+ 2x
2

3 , [−1, 1]



2.(10 points) Use the Mean value theorem to prove the inequality

|sin (cos (a))− sin (cos (b))|
|a− b| ≤ 1

for all a and b such that a 6= b.

3.(15 points) A piece of wire 10 m long is cut into two pieces. One piece is bent into a square

and the other is bent into a circle. How should the wire be cut so that the total area enclosed

is

(a) a maximum

(b) a minimum



4.(20 points) Use the guidlines for sketching a curve to graph the function f (x) =
x2

3x+ 6



5.(12 points) Evaluate

d

dx

(

∫

x
2

x

tan t dt+

∫

sinπ

1

√
1− t3 dt

)



6.(18 points) Evaluate the integrals

(a)

∫ √
x3 + 1 x8 dx

(b)

∫

2

−2

x2 sin x

x4 − 9
dx

(c)

∫

5

−2

∣

∣4x− x2
∣

∣ dx



7. (10 points) Prove that

∫

2

0

√
1 + x3 dx ≤ 4

Hint: Show that
√
1 + x3 is concave upward on [0, 2]


