MAT 254 —Winter Quarter 2002

Test 3

NAME
Show work and write clearly.
1. (30 pts.)

a. Find the averagevalue of f(x) = - sn x on [0, p].

p - - -
ANS: f . = LC\T sn xdx = 1cosx|z --1-1.-2
p-0g p p p

b. Find the value ¢ such that f(c) = fave.
ANS: That is, find c suchthat f(c) = - snc = -2/p . One method isto graph

yl = —snx and y2 = —2/p on T183 and find intersection:

"‘-\________F__,-r' Inkertection - Inkerseckion =
n=.e9010708 Y= - 5z66198 n=c 4514856 Y= ".6266198

Thus, there are two possible values of ¢: ¢ » 0.6901 and ¢ » 2.4515.

c. Sketch the graph of f(x) and construct a rectangle over the interval whose area is the same as
the area under the graph of f(x) over the interval. ANS:

ik
G

2. (48 pts.) Find the following integrals:

Y y Y y
a dy ANS: letu=y+ 1, thendu=dyandy=u-1. So, dy =
()7\/3/—+1 y y y y ()7)/+1 y
\u-l \u \1 Y }/ ~ _}/
du = du - du = 2du - 2du
O M o™ o™ oo
% %
_uz__u2+C:2(y+1) -2(y+1)y2+C



b. (fan®(5x) sec? (5x)dx ANS: let u = tan(5x), then du = 5sec’(5x)dx. So,

Ofan® (5x) sec® (5x)dx = éc‘}f’du =

1u?

54

——+C= itan“(5x) +C
20

%
c. (Josc?(cos(3t))|sin(at)dt ANS: let u = cos(3t), then du = —3sin(3t)dt. When t = 1, u=—0.99
1

% 1
andwhen t = 1.5, u=—0.21. So, ¢Jcsc?(cos(3))]sin(3t)dt » - 3
1

[-4.7 — (~0.66)]/3 = —1.35.

-0.21

\

OFsc

- 0.99

2(u)du = :—13cot U’

0.21

0.99 @

0
d. c‘)x(z xz)sdx ANS: let u =2 —x2, then du = —2xdx. When x = -2, u = 0 and when x = 0,
-2

u=2. So, C‘)X(Z - xz)sdx
0

3. (22 pts.) Sketch the area between y = ¢, y = —x, y = 8. Find the area.
ANS:. Hereisthe sketch of the area:

2

'-\._-\.
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:____—

Area= Z‘f8- (- X))dx + 88- xs)dnga%x+x—22§ +g§x- ij%

=0- B8 +
e

(-8)°
2

Qi+ 802 -

u

2

-8 0

24

51 0=32+16- 4=44

a= -8 istheintersection point between y = —x and y = 8; b = 2 is the intersection point between y = x*
and y = 8. To find the area between curves, we need to split the areainto two parts:



