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Directions: Show all steps leading to your answers, including aily interfediate results obtained using a
graphing utility. Use the back of the test or another sheet of paper if necessary.

LLetf(x)=4{*"© . 1. (a)
2-x3 x=1
Find the limit of f(x) as (a) x — —o0, (b) x ~» 17, {b)
@ x->1", and (d) x — (©)
(@)
2. Find the equations of all lines tangent to y = x* — 6 that 2.

pass through the point (4, 6).

3. Find -gx, where y = x% + 8x2 — 11x.
X

W

.o dy sinx
. Find =, where y = — 4.
4 mddxweey T3

5. Use implicit differentiation to find §~y¥ if 5.
X
4y(x® + 2) = 5y + x.

oy Ay . 2.5
. Find = e . .
6. Fin = ify=3 6

(A) (In2.5)3%%  (B) 253>  (©) (n3)(3*™)
(D) 2.5(n3)(3*™) (B) 2.5%)(3")

7. The graph below represents the derivative of a function f, 7
where f(1) = —1. Sketch a possible graph of y = f(x).

y =) 3

/

Lok LS W |

[-4, 4] by (-3, 3]

[-4, 4] by [3. 3}

8 Fory = 2x ~ 5@"’”2, use graphing techniques with 8. (o)
analytical support to find the approximate intervals on (b)
which the function is

(a) increasing, (b) decreasing, {c)
{¢) concave up, (d) concave down, {(d)
Then find any @Min: _____ atxe~

() local extreme values,  (f) inflection points. Max: L atx =

®____

[
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9. Use the graph of the function f to estimate where (a) f'
and (b) /" are 0, positive, and negative,

y

16. You are planning to make an open box from a 24- by
32-inch piece of sheet metal by cutting congruent squares
from the corners and folding up the sides. You want the
box to have the largest possible volume.

(a) What size square should you cut from each corner?
(Give the side length of the square.)
(b} What is the largest possible volume your box will

have?
11, Find the linearization L(x) of f(x) = 2x* — 40x + 100
atx = 3.
(A) L(x) = —24x (B) L(x) = —24x ~ 26

(CY L(x) = —24x — 98 Dy Lix) = —98x
(E) L(x) = ~21x ~ 35

. 12. You are using Newton's method io solve ¢* — 2.

for the next approximation x,?

. 13. Suppose that the edge lengths x, v, and z of a closed
rectangular box are changing at the following rates:
L. 2 fifsec, Y o -5 fifsec, % 0 fi/sec.

dt dr dr

Find the rates at which the box’s (@) volume,

{b) surface area, and (¢} diagonal length

5=V + y* + 7% are changing at the instant when
x="Tft,y =41t and z = 9 fi.

14. The table below shows the velocity of a running dog
during a 35-second time interval. Use the right-endpoint
values (RRAM) to estimate the distance traveled,
using 7 intervals of length 5.

L]
1 ¢

Time (sec) 0]5110115]20|25/30/|35
Velocity (ft/sec) | 1812228 127|25|26|28 |30

9. (a)

(b)

10. (a)
(b)

=20
>0
fl<o:
=0
>0
f‘h‘<0:

14.

fac)
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15. Express the limit as a definite integral. 15,
lim Z (56k2 - »-:i) Ax, where P is any partition of
P50 = <
{3, 111
5

16. Consider the integral | (% + 2x — 4) dx. 16. (a)

(a) Estimate the value of the integral using (b)

5 left-endpoint rectangles (LRAM). {c)

(b) Estimate the value of the integral using the
Trapezoidal Rule with n = 5.
(¢} Integrate to find the exact value of the integral.

5
17. Suppose that f and g are continuous and that j Fyde =3, 17 (8
—2

3 3
|| f@ydx=7,and [ g0 dx = ~8. Find each integral. (b)
—2 ~2

sE

5 3
(a) J[ fx)dx () J{ [Fo) + g0 dx (€)
3 -2

3
© | lg00 - 5 dx

18. Find the average value of the y 18.
function g(x) = 5§ —~ V16 — x? 6
on the interval {4, 4] without
integrating, by appealing to L Ay=gw
the region between the graph T MR

and the x-axis.

1.2 ¥
19, Use NINT to evaluate f w»y»«zg e 19.
—573 x°“ -+ cosx
20. Find % f Y= ds 20
. oo . X
21. Evaluate each integral using Part 2 of the Fundamental 21, (a)
Theorem of Calculus. » {b)
4 8
@ | G+ 145~ Hax @) | ©
52 !
(©) csc2 do
3
3
22. Find Lty = [ (662~ 7) a. 2.
dx 1

(A) 18x* — 21x* B) 12%° — 7¢%  (©) 1225 — 2142
(D) 6x°—7 (B) 18x% — 21x2
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h g o
7 Use the Trapwoxdal Rule with n = 6 to approximate the ;‘;é,%i
value off 51nxdx.

24. Use the Fundamental Theorem of Calculus to evaluate 24,

fsin Vix+7dx

(A) —cosx Vx+7+C

N

B C()S mmmmm

® 0 it 7
Vit

cy = +C

© W+ 7

(D) fsin\/ﬁmw(;

() (sm t+Tde+ C

28. Eva}uam the integral. 28,

26. Solve the initial value problem. 26,
B (=5 T p(1) = ~1
dx

27. Suppose y = f(x) is a solution to the differential equation 27.
whose slope field is shown. Skeich a possible graph for
the function [ satisfying f(0) = —2.

28. Use substitation to evaluate the integral. 28.
[ sec” x tan x dx
29. Solve the differential equation by separation of variables. 29.
dy x4+ 7

0. Use integration by parts to evaluate f xcos (3x + 4) dx. / 30.
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" 31, Use tabular integration or another method to evaluate

the integral,
fxz e dx

32. Suppose a certain element has a half-life of 6.3 days. 32,

If a sample contains 700 grams of this element, how much
of it will remain after 16 days?

" 33. The table gives the growth of a population of coyotes. B.@ [
Let x = O represent 1950, x = 10 represent 1960, and so X
forth, -
Year 1950 1960 | 1970 | 1980 | 1990
Population | 23 | 102 | 325 | 553 | 642 -

(a) Find the logistic regression equation for the data and L
3 3 ] 1 ] )
- iii..lpe‘:numpose 1‘Fs graph ona scat.mr p‘l?t of the data. . o 30T o 10007
(b) Find the carrying capacity predicted by the regression
equation. (b)

{¢) Find when the rate of growth predicted by the (¢ Year:

regression equation changes from increasing to Population:

decreasing. Estimate the population at this time.

34, The function v(r) = 9 — 3¢ is the velocity in ft/sec of a 34. (a) Right:

particle moving along the x-axis for 0 = ¢ = 10. Use Left:

analytic methods to answer the following questions. Stopped:

(a) Determine when the particle is moving to the right, {b)

to the left, and stopped. ()

(b) Find the particle’s displacement for the given time
interval. )
{¢) Find the total distance traveled by the particle.

35, At a certain glue factory, the production rate in gallons 35.

per hour x hours after the factory opens in the morning
is given by the function

r(x) = M%x" + 12x% — 105x% + 400x. How much glue
is produced during the first 5 hours after opening?
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. A curve is given by y = f (x)bfor a=x=b,wherea>0
and £(x) > 0. The integral | 2mx » f(x) dx

can be used to find which of the following?

(A) The length of the curve

(B) The volume of the solid generated by revolving the
the region below the curve about the x-axis

(C) The volume of the solid generated by revolving the
region below the curve about the y-axis

(D) The area of the surface generated by revolving the
curve about the x-axis

(E) The area of the surface generated by revolving the
curve about the y-axis

38. A region is bounded by the line y = 10 — x and the
parabola y = x* — 6x + 10. Find the volume of the solid
generated by revolving the region about the x-axis.

39, The base of a solid is the region between the x-axis and
the graph of y = Vi xfor0 = x = 127:‘, Each cross
section perpendicular to the x-axis is a rectangle whose
base is in the xy-plane and whose other side has length
cos x. Find the volume of the solid.

. Find the length of the curve described by y = 232 for

O=x="7.

. A spring has a natural length of 14 cm. A 24-N force
strefches the spring to 17 cm. How much work is done in
stretching the spring from 14 cm to 20 cm?

36.

3.

39.

A4,




