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1. { 2 points each ) The complete graph of y = f(x) is given to the right.

Which of the following statements are TRUE and which are FALSE? y
a lim,_, o 1(x) =lim,_,4- (%) y=f®
- . 2 °
b. lim,_; f(x) does not exist.
¢. lim_,_f(x) does not exist. I\ f o—o——o
d. limy_, 2 (x) does not exist. . | S | | > x
-1 0 1 2 3

e. fis continuous and
differentiable at x = 0.

2. ( 3 points each ) The graph of a function f is given below. Use it to graph the indicated functions.

y=H#x) ay=-f(x-2)+1 y=11(x) (Theinverseoff(x))

el
ol —

3. ( 5 points ) Solve the equation for x, such that x>0. Show your work.

log, X+ l0g,(x~3)=2
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4. ( 4 points each ) Evaluate the following limits. You may use any method, but show work where appropriate.

X-3

a lim ——
*>33y2 _7%-6

1-4x2

b. My, o—y—-—=
X2 3x2 _ 2x 41

c. lim . (x-Inx)=

1
d. tim (" +xJ* =
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5. ( 4 points each ) Evaluate the derivatives of the following functions. You do not have to simplify your
answers.

a y=3C -e X +cosdx

b.y= x2tan™' x

c. y=(n@x+1)°

6. ( 5 points each ) Evaluate the derivative y’ of the following. In each case, solve fory’.

a x3-y® =xy® +1 b. y=x""% %0
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7. ( 4 points ) Given the graph of f shown below, sketch the graph of f’.

8. ( 4 points ) Given the graph of t* (the derivative) shown below, sketch the graph of f.

9. ( 6 points ) A plane flying horizontally at an altitutude of 1 mile and a speed of 500 miles per hour passes directly over
aradar station. Find the rate at which the distance from the plane to the station is increasing when the plane is 2 miles
away from the station?
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10. ( 6 points ) A rectangular box with an open top and a square base is to be made out of 1200 cm?2 of material. Find
the dimensions of the box that will maximize the volume of the box.

11.( 5 points ) Draw a graph of a function y = f(x) that has all of the following characteristics.
)} f is continuous on (—oe,c<).
ii) f(-4)=0 f0)=0

ii) f(-2)=0, °(0)=0, (-4) does not exist.

i) F(x)>00n (~o,—4) and (-2, «)
f(x) <0 on (-4,-2)

iv) (%) > 0 on (—=,—4) and (-4,0)
’(x) < 0 on (0, =)

12. ( 5 points ) f(x)=e*+6x-2sinx and 1(0) = 5, find the function f(x).
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13, Given f(x):-;(zx—z_:'- r00=—2 | and 1= 23ELD

b o7

a ( 3 points ) Write equations of all asymptotes.

b. ( 4 points ) Find intervals where f is increasing and decreasing.

increasing:

Decreasing:

c. ( 4 points ) Find intervals where the function is concave up and concave down.

Concave Up:

Concave Down:

d. ( 4 points ) State x-values, if any, of all local maximum, local minimum, and inflection points. If there are
none, write NONE.

Local maximum: Local minimum: Inflection points:

14. ( 4 points each ) Given the parametric equations: x=t*-t+2 and y =-:;t3 -t?4+1.
a. Find the slope of the tangent line att=3.

b. Find all points on the curve where the tangent line is horizontal.
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15. ( 4 points each ) To the rightis the graph off(x)=x2+20n[-2,4].

a. Estimate the area under the graph of f from x=-2to x=4
by using three approximating rectangles and right endpoints.
Sketch the rectangles on the graph.

b. Set up the definite integral that would be used to calculate
the area under f from x = -2 to x = 4 exactly, and evaluate the
integral using the Fundamental Theorem of Calculus.

16. ( 4 points each ) Evaluate the following indefinite integrals.

X2+ X+1
x2

I dx

b. IX3_1dx
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17. ( 5 points each ) Evaluate the following definite integrals.

£3

i3
a J(1+2sinx)dx
0

b. (x2 +J§)dx

b ey, B0

nl4 2
c. [sin®xcosxdx
t]

18. (3 points ) If hix)=/tIntdt, then h'(x)=
5
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