Math 125 Worksheet #3
July 10, 2007

1. Evaluate the following integrals using substitution.
(a) /5t sin(t? + 2) dt
Let u=t*+2 = du:2tdtor%du:tdt.

/5t sin(t? + 2) dt = 5/sin(t2 +2) - tdt
1
:5/sinu-§du
:é/sin udu

2

= —gcos u+ C  for an arbitrary constant ¢

= —2cos(t?+2)+C

4
(b)/eﬁd:r;
1
Let u=+r = du:ﬁdxorQ\/Edu:dx = 2u du=dz.
4 2 2
/eﬁd:z::/ e“-2udu:2/ ue" du
1 1 1
(When 2 =1, u = /1 =1 and when x = 4, u = 2.)

Unfortunately, while this is a beautiful integral, we cannot yet evaluate it. I mistak-
enly added this problem.

/2
(c) // 2 In(sin ) cot 6 db
/6

Let u=In(sin 0) = du — L cos 0 df = cot 0 db.
sin 0

0

2u du = u? |?n( ) =0—[In( ))? ~ —0.48045

N | —

/2
/ 2 In(sin 0) cot 0db = /

/6 ln(%)

(When 6 = %, u = In(sin(§)) = In(3) and when 6 = Z, u = In(sin(5)) = In(1) = 0.)
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2. For f(z) = e™® and g(x) = €2*75, find the area of the region bounded between the two
curves and the y-axis as shown in the figure below.



Sx)

To find the point of intersection, we must find the z-value for which e~ = ¢22=¢

= In(e™®) = In(e**~°)
—x=2r—-6 = x=2

2
Since e > ¢2*76 for 0 < z < 2, the area of the region = / R
0

Note: You can split up the integrals

2 2 2
/ et — e by = / e dx — / e?* b dx
0 0 0

e Bt O

= —%6_2 + 1+ %6_6 ~ (.7982

(You can use substitution for both integrals: u; = —x and uy = 2z — 6)



