SOLUTIONS TO THE FINAL

MATH 121 - FALL 2003 - KUNIYUKI
126 POINTS TOTAL, BUT 120 POINTS = 100%

1) Approximate the area under the graph of f(x) :% froma=2to b =14 by

finding a Left Riemann Sum using 4 rectangles of the same width. Round off to
four decimal places whenever you need to round off. (14 points)

Step 1: Find Ax, the width of each rectangle.

b—a_14—2_2_3
n 4 4

Ax =
Step 2: Find the left breakpoints.
a=x=2 —5 x,=5 25 x=8 25 x, =11
Step 3: Find the Left Riemann Sum.
f(2)-Ax+f(5) Ax+ f(8)- Ax + f(11)- Ax
1 1 1 1
== |3)+| - |3)+| = |3)+| |3
HEEBEEHEREE
=1.5+0.64+0.375+0.2727
= 2.7477 square units

Note: The exact value is closer to 1.9459.
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2) Flubber is consumed at the rate of f(¢) =3¢ tons per year, where ¢ is the

number of years since January 1,2000. How much Flubber is consumed from
January 1, 2002 to January 1,2005? (9 points)

jzs3t2 dt = [t3]z
SCARED
=125-8
=117 tons

3) Find the integrals. Simplify wherever possible. (50 points total)

a) J.ls (x3 - 7x‘2) dx (8 points)
cont. on [1,5]

You may write your final answer as a decimal.
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=1504 or 7—52 or 150E
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b) J.O jli dx (7 points)
on [6,5]




c) j (x + 9) (9 points)
u=x"+9
du=3x"dx

Sx+2 :
d) J.Sx +4x (8 points)

u=5x"+4x
du=(10x +4)dx
=2(5x+2)dx
1p2(05x+2
-y (2x ) e
29 5x"+4x
1 du

29 u

L+ c
2

= 1ln‘Sx2 +4x|+C
2

Jx
e .
e) dx (8 points)
5
u:\/;:x”z
1 1
du=—x"dx= \/, dx
2+ x
e
=2 dx
J 24/x
= ZJ. e"du
=2¢"+C



f) L 3 4x (10 points)

(The integrand is continuous on [2,5].) New limits:

u=3-4x x=2=u=3-4(2)=-5

du=—-4dx x=5=u=3-4(5)=-17
_ Lypr=s —4dx
47x=2 3-4x

Ju——ﬂ du
U

=-5

== Z[ln|u|]:5
1
=- Z(1n|—17|—1n|—5|)

= %(ln17—ln5)
4) Find the average value of f(x)=>5x on the interval [L4]. (10 points)

|7 r(x)dx
av b—‘a
4
Jl 5x%dx
 4-1




5) Find the area bounded by the graphs of y=x?+2 and y=35-2x. (16 points)

We need to set up: Jb [(top) - (bottom)] dx .

Step 1: Where are the intersection points?

=x>+2 (parabola
Solve {y (p ) for x, at least.

y=5-2x (line)

x*+2=5-2x
X2 +2x-3=0
(x+3)(x-1)=0

The intersection points are at x=—3 and x=1.
Step 2: Who's on top?
Test x =0, since 0 is between —3 and 1.

y=x’+2 —5 y=2

y=5-2x —=5 y=5
The graph of the second equation is on top.

Also, observe that the bounded region has to have the line on top and the
[upward-opening] parabola on the bottom.

Step 3: Set up the definite integral.

[ [5-20)~ (" +2)]ax

— [ [5—2x—x>—2]dx
[ ]

= J:[—xz —2x+ 3]dx

= _—x—;—xz +3x}l
- —Q—(l)z+3<1>}—[—%—(—3)2+3(—3)
= _—%—1+3}—[9—9—9]




Note: Here is a graph of the region of interest:

6) Find the domain of f (x,y) = g (3 points)
{(x,y)‘xZO,y;tO}
7) Let f(x,y)= ln(3x+ y3) + xy*. (15 points total)

a) Find f, (x,y) .

f(x,y) = ln{3x + y3] + xy2
) F

1
x,y)= D |3x+y’ |+y°




b) Find f,(x.y).

f(-xay) = ln(éﬁ + y3j + éyZ
# #

1 3
fy(x,y):M—erB,Dy(éery ]+x-2y

= 3yt 4+2x
3x+y3 Y Y

_ 3y
_3x+y

2

3+ 2xy

¢) Find f,(12).

8) Let f (x,y,z) = yz* — xe’. (9 points total)
a) Find f(-2,3]1).

f(_2’3’1) =(3)(1)" - (_2)6(3)

=3+2¢°
b) Find fy(x,y,z) )
flx.y.2)= )@i— xe'

# #

fy(X,y,Z) =z'—xe’

¢) Find £ (x,y.2).

f(xy2)=2"- &?

fyz(x’y’z) = 4z3



