MATH 140/140A/140E FINAL EXAM, FORM A FALL 2007
Oy . w47 -
1. Compule the averaze rate of change iz for the function f{x) = &. If f(z) = e find all critical numbers of f(x).
&
-
sinx on the interval [0. f} .
4 a) —3, —V7, V7
a) 8 b) —v7, V7 only
kY
¢) =7, -3, 1
2
by 2
s dy -7, 1only
¢) 14 e) —3only
T
L
d) m 6. A particle moves along a straight line path with velocity given by
1{t) = 3t* — 4¢ + 5. Find its position at t = 2 if its position at + =1
22 is 6.
e)
by
a) 0
1y2
2. 11 f(z) = (a:f - , find F(2). b) 2
e) 3
a) 3
d) 6
9
b) 2 e) 12
15
c) g
’ 7. A box with a square base and no top is to have a volume of 32 cm®,
a) 5 Find the least amount of material (surface area) needed Lo construct
2 such a box.
1!
e) = 2
4 a) 64 cm
. dy b) 48 cm®
3, If 2%y + »* = 10, find == at the point (1,2).
du ) 32 cm?
a) —— d) 16 em?
13
b 0 e) 128 cm?
1
c) 3
d) -6
dy . . .
) s undefined at the point {1.2}.
dr
4. The height of a friangle is increasing at a rate of 4 em/min. The
base is decreasing at a rate of 5 cm/min, At what rale is the area
changing when the height measures 10 cm, and the base measures
15 em?
a) 1500 cmf /min For each of the statements 8—11 below, indicate which of the fol-
lowing theorems is illustrated. Bubble the corresponding letter on
LY 5 em? /rhin your scantron.
¢) —1 em?[min
d) —10 emf/min a. Intermediate Value Theorem
. . b. Squeeze Theorem
e} —20 cmf/min ¢. Mean Value Theorem
d. Extreme Value Theorem
©. None of these theorems applies Lo this statcment.
1
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8. M f(z) = 3¢" o= — 1, then there exists at least one solution of 14. Find the derivative of the function G{x) = [ Vsint dt.

f{@)=0on (0,1). S

{Bubble

9. I il takes you
College to Pittsbuw
is exactly 50 mph.

{Bubble

10. Since —1 < siy
then it is true thal

and so we can pro

(Bubble

11. If f(x) = |3x 4
the interval [2, 6].

(Bubble

12. FKwaluate the Rien
equal subintervals

a)

A e

b}

<}

d)

b B SR

o)

1 ,3/2
13. T'Jva]uatv/ —
J1

ne of a-e.}
three hours to drive the 150 miles [rom State
gh, then at some poing on the trip your velocity

one of a—e.)

1
— < 1forallz#0,
T
L1
—|r| € |z|sin = < |x|,
z

R 1
¢ lim xsin— =0,
x

xz—0

one of a—e.}

+ 4, there exists an absolute minimum of f(x) on

one of a—e.)

1ann suni for f(z} = 2? — 2 if 0 < x < 2 with four
using right-hand endpoints as the sample points.

+4

a) 2zvcosz?

Toos T2

Vgin 2
¢) 2vcosx?
d) 2xvsinzd

cos x2

2/ gin 2

15, Evaluate /4La113x-scc2w dic.

a) dtanr 4+ C
1 4
b} -tan*z+C
4
¢) tanty -+ C
d) tan*z . secfa 4 C

e) tantz.sect 24+ C

1
16. Evaluate / ova? + 1 dr.
40

23

a) 3
b) 2\/52—1
22 -2
c) 3
1
d) 3
23— 1
R

SHORT-ANSWER PROBLEMS, 17-20. Each problem is worth 5

points.

Evalualc cach of the following limits. If the limit is infinite, indicate

+oo or —oo.
Circle your answer.

29
17. lim — o o
r—2+ T2 - 52+ 6
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VZZ 3543 21. {11 points) if ¥y = f(x} is a continuous function for all real numbers,
19. 111_1_{12 — and the graph of its derivative function f'(z) is presented below,
answer the following questions about the behavior of the graph of
fiz)
Y
!
in44 -
20, lim y =f(x)
#—0  fcos b

Note again: These questions refer to the function y = f(x) as ob-
tained from the graph of ¥ = f'(2) shown abave.

a) List all intervals where Lhe function f is increasing.

b) List all intervals wherc the function f is decreasing.

c) List the x-value(s) for any /all local maxima.

d} List the @-value(s) for any/all local minima.

e) List all intervals where the function f is concave up.
f) List all intervals where the function f is concave down.

g) List the w-values for any /all inflection points.
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22, (10 points) Given ty

a) Make a sk
axes. Lab

b} Set up the
these two

¢) Evaluate t|
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ro functions, ¢ = % and y = 4.

stch that represents their graphs on the same
1 each point of intersection.

integral that represents the area enclosed by
curves.

he integral to find the arca. Show all work.

23. (13 points)

a) Draw a picture of the region bounded by the curves y =
4—2xandy=4— x2. Label each point of intersection.

b) Set up BUT DO NOT EVALUATE the integral that
represents the volume of the solid of revolution obfained
by rotating this region about the z-axis.

¢} Set up BUT DO NOT EVALUATE the integral that
represents the volume of the solid of revolution obtained
by rotating this region about the y-axis.
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b) A= zfoz C4x-X)dX

i- FORM A

140ffa07gam. key

2, 1)
o,-3), (-1 %)

=

-3 (O4)
. 2) 23, a)
JO."?’)f(-%!O)JCZJCO) (z O)
O X=2

(23 b) VA m sz[(‘-l 'Xz)z‘ (4’ 2X>ﬂd)‘
or
(0,0 V= 2ng:~/ [\FIT - (2’%747/

5,-5) )V = Y 4 [0 (423 dx

v 5T G4 ] Iy
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