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1. A particle is moving along the x-axis in such a way that its position at time
t>0 is given by x(¢)=In*s. At what value of # does velocity attain its maximum?

a) 1 b)) e~ ) 2 d) e e &

2. Given the functions f(x)and g(x) that are both continuous and

differentiable, and that they have values given on the table below.

g f(x) /() g'(x) g"(x)
2 0 2 3 0
4 3 0 0 3
3 0 12 0 4

Then at x=8, f(x) has a:

a)  Relative Maximum b)  Relative Minimum
c)  Point of Inflection d) Zero

e) None of these




(x+1) (x—4)

3. Suppose f '( x) = . Which of the following statements must be

(x4 + 1)
false?
L. The slope of the line tangent to y = f(x) at x=—11is 36.
II. f(x) 1s increasing on x e (1, 4)
I11. f(x) has a maximum at x =—1

a) I only b) Tonly ¢) [llonly d) TandII e) II and III only

ab) Tand IIl only ac) L II, and III ad) None of these

4. A particle moves along a straight line with velocity given by
v(t) = t* +2t — 3. When is the particle speeding up?




5. This is the graph of f’(x), the derivative of f/(x).
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Which of the following sign patterns are hidden with the graph.

(S D
X 1
- 17(x) + 0 — dne N
. x 1 2 - 7
A
X 2
a) [ only b) II only c) Tand II only

d) Iand III only e) I, I, and III




6. This problem involves finding the absolute maximum and absolute minimum
of the function f(x)=x’—3x+4 restricted to the closed interval x [0, 2].
Which of the following statements is correct?

a) f(x) has both an absolute maximum and absolute minimum at the end
points.

b) f(x) has both an absolute maximum and absolute minimum at interior
points.

c) f (x) has both an absolute maximum at an end point and an absolute

minimum at an interior point.
d) f (x) has both an absolute maximum at an interior point and an absolute

minimum at an end point.
e) None of the above

7. A particle’s acceleration function is a(r) = 3t> + 41+ 6, and its velocity is 10

and position 1s 2 at r =0. Which of these represents the particle’s position
function?

a) x()==t*+Z3+3t2 +12

b) x()==t*+Z3+3 +10t+2

d) X

e) x()==t*+Z3+312 +2
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8. The graph of the second derivative of f is shown below.

Which of the following statements are true about f?
L. The graph of f has a point of inflection at x=-2.

II.  The graph of f is concave down on x e(O, 4)
III. If f’(0)=0, then f is increasing at x=2.

a) I only b) IT only c) I only

9. Find the absolute minimum value of y = x*—6x2—12 on the closed interval

(-1, 2]

a) -17 b)) -12 ¢ 3 d) 20 e -21
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10.  The graph y= f(x) of is shown above. On which of the following intervals

2
are ?<O and %>O

X
L. a<x<b . b<x<c Ol. c<x<d
a) [ only b) Il only c) [T only

d) TandII only e)  None of these




11. Ina certain community, an epidemic spreads in such a way that the
percentage P of the population that is infected after # months is modeled by

kt?
P(1)= N2’
(C+1%)
where C and k are constants. Find #, such that P is least.

a) 0 b) JC ¢ JkC d) Vk € None of these

12. A rectangle has both a changing height and a changing width, but the height
and width change so that the area of the rectangle is always 300 square feet. Give
the rate of change of the width (in ft/sec) when the height is 11 feet, if the height is
decreasing at that moment at the rate of 11/10 ft/sec.

30 11 11
_v b 2Y it d —
a) ) T c) 30 ) 30 e) 311
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Directions: Show all work.

1. Consider the velocity equation v(¢)= on x(2)=4.

-3

a)  For what values of 7 is the particle moving right.

b)  What is the acceleration at t=3? Show the derivative work.

c¢)  Find the particular position equation.



2. Let g(x) be a continuous function on x e [—3,7 J where the graph of g’(x) is

the piecewise linear function shown below.

A
f(A‘l.(‘f)/lw/\ + t ¢ /r RY

Graph of g’

(-3, -4)

a) Identify the x-value(s) of the relative maximums of y=g(x)? Justify your
answer.

b)  Identify the x-value(s) of the relative minimums of y=g(x)? Justify your
answer.

c)  Where are the points of inflection on y=g(x)? Justify your answer.



3. A square is inscribed in a circle as shown. As the square expands, the circle
expands to maintain the four contact points. The perimeter of the square is
increasing at a rate of 4 inches per second. (Note: A square with side =x has a

diagonal = X\E )

a) Find the rate of change of the circumference of the circle.

b) At the instant when the area of the square is 16 square inches, find the rate at
which the area of the square is increasing.

c) At the instant when the area of the square is 16 square inches, find the rate at
which the area between the square and the circle is increasing.



