Math 143
Spring, 2003
Exam 2

Chapter 7

Part I - Definitions and Examples

1. Part IT - Calculations

2. (12 points) Match the indefinite integral with the correct anti-derivative. Place the correct
letter in the blank before the integral:

H [ ﬁ A. sinu+C

K [a“du B. —sinu+C

I [escucotudu C. In|cosul|+C
D [tanudu D. —In]cosu|+C
E [sec?udu E. tanu+C

A [cosudu F. secu+C



3. Find the following integrals:

(a) (10 points) [ e*sinzdx
u=sinx dv = e*dz

du = cos zdzx v=2¢"
/ e’sinzdr = e*sinx — / e” cos zdzx
U = COS T dv = e*dx

du = —sin zdx v=2¢"

/ew sinzdr = e*’sinx — (ez cosT + /eiB sin mdm)

/ew sinzdr = e*sinx — e” COS:U—/@ISiH.%'dJ:‘
2/exsinxd$:exsinx—excosx
T 3 1 T 3 x
e 81na;dx:§(e sinx — e cosx)

(b) (6 points) [ 102?d0

11
_ .
1n1020 +C

_ 1020
2In10 0% +C

(¢) (6 points) [ sin®z coszdx
u =sinx du = cos xdx

= /u3du

1
:Zu4+c

1
=1 sin*z + C
(d) (12 points) [ = dx

1 A B Cz+D
S S P A R
/xz(:c2+1) v £C+.’L'2+ 221

Therefore,
Az(z? +1) + B(z* 4+ 1)+ (Cz + D)a* =1

So, if x = 0, then B = 1. Now we multiply out to find the other coefficients:
Ax® + Az + 2 +1+C2® + Da* =1

(A+C)2* + (1+D)x* + Az +1=1



Therefore, D = —1, A =0, and C = 0. So the integral becomes
/0+1+{lm
z 2 2241

=~ —tan 'z +C
x

(e) (6 points) [ x tan(z?)dx

’LL:.’L‘2

du = 2xdx

1 1
2/tanudu = 5111 | secz? | +C

4. (12 points) Calculate the average value of f(x) = z2e%® on the interval [0, 2].

1 /2
Javg = / 22t dx
2 Jo

Do integration by parts:

u =z’ dv = e*dx
1

du = 2zdx v = 164‘1
1/1 1

5 <4x2e4m /aze“dx)
U=z dv = e*dx

1
du = dzx V= Ze“daz

16 164
1 1 1 1
D4t g8t 8
8 % T 16 T61¢ 61
1 1 1
_ts_tws, Lt L
=53¢ T8 T T
25
e 1
64 64
dx
5. (6 points _
(6 )/ x2 —1
T = secl

dx = secf tan 6do

/sec&tan@da
tan 6

:/secﬁdG

=In |sec +tanf | +C



dzx

5
6. (6 point
( poms)/3 pry

dzx

4 5
1 1
= d
/3.56—4 a:—i—A x—4

4 t
1 1
/ dxr = lim dx
3 *—4 t—4— Jg T —4

= lim In|z—4]
Tim 1o =4

Taking these one at a time:

= limIn|t—4]—1Inl

t—4—

= -

Therefore the integral diverges.



