4
X

V4 +x?

x=2tan@
dx=2sec’ 0 do

Evaluate j

dx . SCORE: /25 POINTS

4
IW 2sec’ 6 d6
2secl

= Il6tem4 OsecO dO

= Il6(sec2 0 —-1)"secO do

= 16J-(sec5 0 —2sec’ O +sec) db

= 16J‘sec5 0 6170—32J‘sec3 0 d6’+16jsec@ do

= 16{lsec3 t9tant9+zj‘sec3 6 d@}—32jsec3 6 d9+16jsect9 deo
4 4
=4sec’ 9‘[3.1’19—20.[8603 6 d0+16jsec0 do
=4sec’ Otan O —20[%1n]sec€+ tan 9| +%sec€tan 9} +161n]sec¢9+ tan t9| +C

=4sec’ HtanQ+61n]sec0+tan0|—105609tan9+C

:4(\/4+x2 T Va4 +x* Va4 +x? x
2 2 2

2

+21-10 +C

2

E+61n
2

2 2 2
_ @+ xVA+x _5xvz+x 164+ x* +x)+C

4
3 / 2
_& 6)2)1 dix +6In(v4+x> +x)+C

Evaluate j2x tanh™ x dx . SCORE: /20 POINTS
u dv
tanh™' x 2x
1
2 xz
1-x
2
X 1
1 —=-1+ >
1-x 1-x
0 —x+tanh ™' x

j2x tanh ™' x dx
=x’tanh™ x —(—x+tanh ' x)+ C

=(x*=Dtanh"' x+x+C



Evaluate the following integrals. SCORE: /50 POINTS

1 2
fa] J'l—i-x dx
-1 X
0 2 1 2 1 2
1 1 1
:j+xdx+.[+xdx » J.+xdx
-1 x 0 x 0 x
(1
= lim [—+xjdx
N—)O*N X
1 1
= lim (ln|x’+—x2j
N—0* 2
N
= 1im(l—1nyN|—lN2j
N-0"\ 2 2
1
CAN ALSO COMPARE TO J.l dx DOES NOT EXIST SINCE
X
0
‘ LR VERINE, BUT — In|N| — o
2 2 2
1 2 1 2
SO, J'Hx dx DIVERGES AND J'Hx dx DIVERGES
0 X X
m [
e xz
u o dv Tln—xd
- - ’ x2
1 . ( Inx 1JN
Inx — =lim| -———
X N—wo X X .
1
1 1 =1 —ln—N—i+g 11mn—N:11mﬂ:0
X X N—ow N N e N—oo N N—oo 1
X e
o L _2
X e
¢ sinx
dx
el ;[1+x4
sin(—x) _ —sinx _ sinx
1+ (—x)* 1+x* 1+x*

sin x

" 4abc:O
+x

SINCE THE INTEGRAND IS ODD AND CONTINUOUS, AND THE INTERVAL IS SYMMETRIC, j

—e



1
Determine if 5 dx converges or diverges. SCORE: ___ /15 POINTS

0 X\/;
sec’x > 1

2
sec” x > 1
xx xx
(1 (1 3
[—=dr = [— drDIVERGESSINCE p==>1
0 x/x 0.2 2

X

rsec’ x
SO, dx DIVERGES

I

29x —x°

Evaluate J'z— dx . SCORE: ___ /25 POINTS
x —5x-6
-2x-30 A B
_J- 54 —2x-30 d _ _ 4
x® —5x— 6 x°=5x—-6 x-6 x+1
-6 4 —2x—30=A(x+1)+B(x—6)

:j[_x_5+x_6+x+1jdx x=-1: -28=-7B = B=4

x=6: —42=74 = A=-6
SANITY CHECK x=2:
~2x-30 34 17

x2-5x—-6 —12 6
—6 4 -6 .4 3 4 9+8 17

—_— =y =

+
x-6 x+1 -4 3 2 3 6 6

:—%xz —5x—6Injx -6/ +4In|x+1|+C




4—x°

Using the table of integrals, evaluate j dx . SCORE: ___ /1S5S POINTS

X
State the number of the rule(s) used. YOU MUST USE THE TABLE OF INTEGRALS TO RECEIVE CREDIT.
NO CREDIT IF YOU SOLVE THE PROBLEM USING A TRIGONOMETRIC SUBSTITUTION (SECTION 7.3).

3 6

u=Xx OR u==x
du =3x? dx du = 6x° dx
%du:dx 15 du = dx
3x X
Nad—x® 1 Ny N4 —u’ 4-x% 1 N V4 —-u
— du= g du = du 5a’u: A du = du
X 3x 3x 3u X 6x 6x 6u
RULE#32: a=2 RULE #58: a = 4, b=-1
A — 2 Ja_,2 T
[ LU LY N FRENED 8 C ik e Sl f P [ 4 udu:lI%M—u+4j du_ |, ¢
3u 3 u 6u 6 uN4—-u

2+4-x°

3
X

6
j 4-x dx—l[\/4—x6 —2In

X 3

J+C RULE#57: a=4,b=—1
N4—u -2 L C
vV4d—-u+2

V4-x° -2 L C
V4—x® +2

}c

J. 4-u du —é{2\/4u +4(%ln

6u

.6
[ 7 =l oVa—xt v 4 Ll
X 6 2

4-x°-2

Va-x® +2

6
J. dox dxzé V4-x° +In

X




