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PART I: Multiple Choice. 4 points each

1. Consider the function f(z) = 3z*

— 8% + 5. At what value(s) of z does f(x) have a local
minimum?
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(e) f has

no local minima.

The graph below is the graph of the DERIVATIVE of some function f. Use the graph to
answer Questions 2 and 3.

2. For what values of x does f have a local minimum?

(a) a and f
(b) d
(c) band h
(d) g
)

(e) cand i

3. On what interval(s) is f concave down?

(a) (d,g) only

(b) (=00,d) U (g,00)
(¢) (=00, b)U (e, h)
(d) (b,e) U (h,00)
() (a,c)U(f,1)



2%(1 — )

W, on what intervals
T

4. Given that f(z) is defined everywhere except x = —3 and f'(x) =

is f(x) increasing?

(a) (—o00,0)U (1,00)
(b) (=00, =3)U(1,00)
(c) (=3,1)

(d) (—o00,0)U(0,1)
(e) (—=3,0)U (1,00)

5. Find the value(s) of ¢ that satisfy the conclusion of the Mean Value Theorem for the function
f(z) = 2® — 5z + 3 on the interval [1, 3].
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(e) This function does not satisfy the condition of The Mean Value Theorem on the given
interval.

6. Find the absolute extrema for f(x) = 3z — 2% on [0, 3]

a) Absolute maximum is 0, Absolute minimum is —18

(a)

(b) Absolute maximum is 2, Absolute minimum is —2

(c¢) Absolute maximum is 2, Absolute minimum is 0

(d) Absolute maximum is 2, Absolute minimum is —18
)

(e) Absolute maximum is 4, Absolute minimum is —2



7. The domain of f(x) is all real numbers and f”(z) = 2?(2?+1)(z—3). Find the z—coordinate(s)
of all inflection points for the function f(x).

8. An object is traveling at a speed of 60 m/s when the brakes are fully applied, producing a
constant deceleration of 12 meters per second squared. What is the distance covered before
the object comes to a stop?

sin(z) — z + 42?
x3 + 322

9. Compute lim
z—0

D= D

DO W



10. Suppose f” is continuous on (—oo,00). If f(0) = 0 and f”(0) = 1, then what can you say
about f7

(a) At x =0, f has a local maximum

(b) At z =0, f has an inflection point

(c) At z =0, f has neither a maximum nor a minimum

(d) At x =0, f has a local minimum

(e) More information is needed to determine if f has a maximum or minimum at x =0

5
11. The following is the graph of f. Evaluate / f(z)dx

-2

(a) 9
(b) 8
(c) —8
(d) —9
(e) —10

3 —224+5

12. Find an antiderivative F'(z) of f(x) = .

T

1 1
(a) F(x)zln]ﬂd—l-;—ﬁ—l—(;’

1 5)
(b)F(SL’)ZlD’Sﬂ‘i‘ﬁ—@—FC
1 5)
1 1
F(z) =1 — =
(@) F@) =Injal + = — —+C

(e) None of the above



1 3 5 1
13. Given that / f(z)dx =3, / g(x)dx =1, / g(x) dxr = 2 determine the value of/ (f(z) = g(z)) dz.
5 1 3 5

14. Estimate the area under the graph of f(z) = 2?+2 from z = —3 to x = 6 using three rectangles
of equal width and left endpoints.
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15. A particle is moving with acceleration a(t) = 3sin(t) — 6t, v(0) = 5, and s(0) = 7. Find the
position function s(t) for the particle.

(a) s(t) = —3sin(t) — >+ 8t +7
(b) s(t) = —3sin(t) —t3 +2t +7
(c) s(t) = —3sin(t) — 3+ 5t +7
(d) s(t) = sm(t) — 3+ 8t+7
(e) s(t) =3sin(t) —t3 +5t +7



16. Which of the following gives the exact area under the curve f(z) = In(z) on the interval [1,7]?
Assume the right endpoint is used.

PART II WORK OUT

Directions: Present your solutions in the space provided. Show all your work neatly and
concisely and Boz your final answer. You will be graded not merely on the final answer, but
also on the quality and correctness of the work leading up to it.

17. (7 points) Find the most general antiderivative for the function.

) =24

Vas 1+ a2

+sec’x



18. (7 points) Evaluate the integral by interpreting it in terms of areas.

[ (1e1+2) aa



1
19. (10 points) Find hH(l) (1 + 335) :
z—



20. (12 points) A rectangular box with an open top is to have a volume of 16m®. The length of
this base is twice the width. Material for the base costs $2 per square meter. Material for the
sides costs $3 per square meter. Determine the width of the box that minimizes the cost of the

container. Be sure to show that your answer is a minimum.

DO NOT WRITE IN THIS TABLE.

Question | Points Awarded Points
1-16 64
17 7
18 7
19 10
20 12
100
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