1) jcos2 xdx = %j(1+ cos2x)dx = %(x + S|n22x)+c

2) jcos2 xsin® xdx = jB(lJr cos 2x)%(1—cos 2X)} dx

- %j(l—cos2 2x)dx = %jsin2 xdx

=Ej(1—cos4x)dx :l(x— sm4xj+c
8 8 4

4 2 V2. 1 .
3)  [cos xdx:j(cos x) dx:j{§(1+0032x)} dx
1 2 1 1 1 2
:—j(1+2c032x+cos 2x)dx:—jdx+—_[c032xdx+—_[cos 2xdx
4 4 2 4

:%jdx+%]c052xdx+%_[%(l+ cos4x)dx

1 1sin2x
— +_

1 sin4x
X +—| X+ +C
4 2 2 8( 4 j

4) Isin“xcosx dx =

Letu =sinx and du=cosxdx . Then

5 Ho .
jsin4xcosxdx=ju4du=UE+C=S";5 Xic

5) jcos7 xsin3 x dx = jcos7 Xsin2 xsin x dx
:jcos7 x(l—cos2 x)sinx dx

Letu=cosx and du=-sinxdx . Then
’ 10 8 10
:—Ju7(1—u2)du:-ju?_ugdu:_u_+u_+C:_COS X+COS X+C
8 10 3 10

6) Jtanzde:jseczx—ldx=tanx—x+C



7) ftan2 x sec? x dx

Let u=tanx and du =sec? xdx .
tan® x
3

+C

3
Then J'tan2 xsec’ xdx = Juzdu :%+C =

8) Itan2 X sec’ x dx = J‘tan2 x sec? xsec® x dx
= Itan2 X (1+tan” x )sec’ x dx

Let u=tanx and du =sec’® xdx .
Then Itan2 X (1+tan2 x)sec2 X dX = _[uz (1+ uz)du = qu +u‘du

3 5 3 5
:u_+u_+C:tan X+tan X+C
3 5 3 5
8x -7
9) —  dx=
sz—x—z
A B 8x-7

x—2Jr x+1_(x—2)(x+1)

A(x+1)+B(x—-2)=8x—-7

AX+ A+Bx—2B=8x-7

(A+B)x+(A-2B)=8x—7
A+B=8

So and A=3, B=5

A-2B=-7
Thus we can rewrite [———adx _I—dx+ —dx
2—x 2 +1

=3In|x—2|+5In|x+1]+C



4x —60
10 dx =
) J‘x2 —15x +50
A .\ B 4x-60
x-5 x-10 (x-5)(x-10)
A(x—-10)+B(x—5)=4x—-60
AX—10A+ BX —5B = 4x — 60
(A+B)x+(~10A—5B)=4x—60
50 A+B=4 and A=8 , B=-4
—-10A-5B =60

Thus we can rewrite I

dx

4x —60 ,[ dx
x> —15x + 50

=8In|x-5|-4In|x-10|+C

xlO



—2x? —22x 11 —2x —22x 11
N —j X
~X+8 x 8)
2x° —22x 11 —2x —22x 11
—j —J' dx
x+1 x 8)
A B C _ —2x2—22x—11

x—lJr x+1Jr X—8 (x—1)(x+1)(x-8)
A(x+1)(x-8)+B(x-1)(x—8)+C(x—1)(x+1)=-2x*-22x-11
A(x2 —7x—8)+ B(x2 —9x+8)+C(x2 —1):—2x2 —22x-11
(A+B+C)x*+(-7A-9B)x+(-8A+8B-C)=-2x*-22x-11
A+B+C=-2

—7TA-9B=-22

—-8A+8B-C=-11
(Hint: Let C=-2- A— B and substitute into the third equation)

A:E , B:1 ,and C=-5
2 2

Thus we can rewrite
—2x%—-22x-11 dx dx dx
| =3[P L g X
(x+1)(x—1)(x—8) 29 X — 1 24 x+1 X—8

:gln|x—l|+%In|x+1|—5|n|x—8|+C



2
12) J‘5)2( 7x—-31 dx —

(x +9)(x—4)
Ax+B+ c _ 5x? —7x—31
X2 +9  Xx—4 (x2+9)(x—4)
(Ax+B)(x—4)+C(x*+9)=5x*-7x-31
Ax? —4AX+Bx—4B+Cx*+9C =5x*> —7x-31
(A+C)xX? +(—4A+B)x+(—4B +9C)=5x* —7x—31
A+C=5
4A+B=-7

—4B +9C =-31
(Hint: Let C =5— A and substitute into the third equation)
A= 104 : B_Zil,and Czé

25 25 25

Thus we can rewrite
J- 5x* —7x—31 _104I xdx 241j dx 21, dx

dx = + +—|—
X +9)(x-4)  257x*+9 257x*+9 257x-4

For the first integral, let u=x*+9 and du =2xdx , S0 %du =dx . Then

104J- xdx 1041 cdu 52
257 x*+9 252

The second integral is 241[ de = 2411Tan1(5) 241Tan1(5)+c
25 X*+9 259 3) 225 3

I nlu |+C_—In‘x +9‘+C

And the third integral is 2— d—XArzéln\x 4+C

5 x—



1 1
( 1 1) 1
lim ——t=|=%
a»o|  9a” 9 9
o q b (X—Z) 3P
14) T =lim| =]

0 —X C —X
15) | dx =|imje d
1-e™ co=il-e™
Let u=1—e™ and du=e*dx . Then Ie o _ duu Inju|=1In
limIn 10_I|mln‘l e I|mln‘1 e“" In1— In‘l elo‘_ In‘l e‘lo‘

1 d 1
16) [=2 — tim [- 2 fim [
0 d%%OZX—l d%52x—1

0 d—->=

— — , which diverges.
1 2 2 1" 2



5

17) j dx =£|Jimi—dx +lim [ —— dx
5

JM-x ot 51-x o 1-x
2 ’ 2 °
_ (1+x)3 _ (1+x)3
= | T
3|, 3,
2 2 2 2 2 2
_lim 3(1+9)3 - 3(—4)s3 o lim 3(6)2 ~ 3(1+9)3 _ 3(6)3 - 3(-4)3
gl 2 g1’ 2 2 2

18) The region R in the first quadrant is bounded by Y = X* +X—2 and y=4.

Sketch the region R and find its area.
Find the volume that results when R is revolved about the x-axis.

First, find the intersection of the two curves:

X*+x-2=4
X2 +X—6=0
X=-3 and x=2

Area is: J2.4—(x2+x—2)dx:J2'6—x2—xdx
e 23

2 3 2
I6—x2—xdx: x—— X
% 3 2

2

125

6

-3

Volume is 7[.2[(4)2 —(x2 FX— 2)2 dx = 7zf[16—(x4 +2x°3—3x% + 4)dx
-3 -3
2

2 5
= 7Z'J.12— x* —2x% +3x%dx = 7z(12x—xg+ x3j
-3

-3



19)  The region R in the fourth quadrant is bounded by y = x* — x* —=12x and
y =0 (the x-axis). Sketch the region R and find its area.
Find the volume that results when R is revolved about the x-axis.

Factor the curve to find where it crosses the x-axis:
X3 —x?—12x = x(x—4)(x+3)

4 4
Area: IO—(X3 —x? —le)dx = I—x3 + %% +12xdx
0 0
4 3
S B Y W
4 3

4 4
Volume: 7[(0) —(x° —x* ~12x) dx =7z [ X + 2x° + 23x" — 24x° ~144x’dX
0 0

4

_160

0

69632
=0 —

105

4
7 6 5
=7{ XX, 23X —6x4—48x3J

0

20)  The region R in the first quadrant is bounded by y =sin x and

y=x2—7rx from x=0 to x:%z :

Sketch the region R and find its area.
3z

Area: Tsin x—(x2 —7zx)dx+ T (x2 —nx)—sin Xdx
0 V4

o\ (¢ 2
=| —cosX——+""— || +| =——""—+cosx
3 2 . 3 2

3z

2

T



