11.

Calculus — Integrals — Lesson 1

Find the area beneath the curve for the given interval by the given method.

y=x*+2x for [L,2] with4 rectangles

with 3 trapezoids .

with 3 rectangles

with 6 trapezoids _
(use a calculator, round to 3 decimal places)

i
: |
2, Y=o for — {0,1]
3. y=x'+1  for ]o,1]
4 y=«x+1 for  [0,3]
Integrate.
5 J- (Jc2 -.—4)2dx
(o :
6. J';kx3;4x2+6x~7+8x2—3xﬁjdx
7 [ —axet —5x)ax
g 6x3m4x2+8x_10dx
C2x
9. [ (x+2) ax
10, j(4x3-6x2 +2x-10)dx
0
1, T(3x2_4x+2x“‘)dx
-2
4
12, | z{ex®-2x+1)ax
i



ML

Concept problems..

_ 2 2 4
13, Supposethat | f(x)dr=2; [ flx)de=-1;and j f)yde=7
0 1 . "2
Evaluate.
. B | ) . i .
a. j Flde e. [ Uy+1)ax
4 4
b. [37Gya £ [ fle-2)ax
0 o 2
1 _ 4 .
e [ Syar g JUw-2ar
: 0 2 _
d. [ fle+nya
&
h. Explain why f must be negative somewhere in the interval {1, 2].
i Explain why f(x) =3 somewhere in the interval [2, 4],
J. Draw the graph of a function f that satisfies the initial requirements.
14, Evaluate each of the following integrals using graphical arguments and the
fact that j sinx =2,
0 .
I %
a. I sin x dx d. j sin x dx
0 ) 0
b. j— Isin x| dx ' €. I cosx dx
0 _z
c.

I {1+ sin x ) dx
&



Calculus — Ihtegrals — Lesson 2

I Examples - Find the area bounded by the curves.
1. y=x'-8x+10, x=1, x=2, x-—axis
2. y=x>-5x-6, x-—axis |
3. y=4x-x, x-—axis

4. y=11-x7, y=x’—4x+5

IL Problems — Find the area bounded by the curves.

1. y:3x~é~2,' x=1, ;1:3, X —axis
2. y=-x’+x+2, x—axis

3. y=x+5x7, rx—axis_.

4, 7 y=x*-5x"+4, x—axis

6. y=8+2x-x’, x—y+2=0

7. \[;+ﬁ:4, x-axis, y-—axis

8. x*+y? ‘z 25, y-axis, x=3

9. .xzy—x3+3:O, x=2, x=10, x-axis

10. | y=x"+3x+3, and tf;e chord joining (~2,1)and (1, 7)

HI. Concept probiem

1
i1,  Evaluate J‘ 1~ (x - 1)2 dx  (Hint: Sketch a graph of the integrand.)
Q .



Calculus — Integrals — Lesson 3

Integration of f S fi(x) =

L

.

Examples
Lo [ Brer)ax
2. ol _sF g
' 6

-jﬁ@?w1ﬁ~
Integrate |
- [Vx-2a
2 [flex+3)" v
3. [3+2a
4. [ lx+3)" &
5. [ 3(ax- 5)5 de
6. j2(3—5x)§dx
7 [ Vax+7

Cd

S ey
0. [ireapa
10. fo(i—xz)% &
S
12, [ et -7 |
13. j5x2(3m2x_3)§ dx
14, J. vxt ~16.dx
s LA
l “[thz +1

he

wh

| j- 5x* —10x* +15

] (xzm{»;_’lx)(xs+3x.2-1)3.dx |
[-1)f e
j x‘"’"(x—%z)s dx‘ :

| x%(xg 481}%_&;1_
J \11+J§ %

N x_}i[x% +2}§:dx |

[ x*Gx? +1)" d
J'(zxﬂ x> +x-3dx
[ Go+s 4 10% + 24 d
[ G- 7x* +2)" ax

[ ety -2f 1) e
[ Vrlx+2)” ax

(T by e

| F=a
j (x—i—,l)(x—2)dx B

dx

5x°

dx
ey



Integrate.

L.

L

10.

11.

12.
13.

14

15.
16.

17,

18.

19.

20.

_Cé_llcuius — Integrals — Lesson 4

f cos(2x *3)cix

jsin(2M3x)cix

f (Bx-2)* dx

J xcos(l—xz)abc

2 3
-f 1+xx“ e

j x(Bx +2) dax

dx |
I 1-2x
J.\IBx——Zabc
J.x\/3—2xcix

j 4x” +5 dx
J'xsec()ebc
_fx“mgéx

J‘ COs X

— - dx
sin” x

et
J ’xt +2 de

25.
26.

27.

28.

26,

30.

31

32.
33.

34.

35.
36,

37.

33

40.

o
: d
jjvidrx .
[ «li-x2) a
2x+3 '
I N W
J‘(x3+3x+5-)4
j (x+2)(x2 +4x+5)6'd’x

x+1
—
er .
J' (1+62x)3 CbC
f"(—e‘”‘?dx

2e* +3)

=
J‘2x+3

fx+1y

x
'[ r-3-dx

-J' tan x dx

I secxtanx dx

_f secxtanx\fi +secx dx

Sx '
'[ 33c2~+~4d

_[ tan® xescx dx

f xtan(xz Jax
jf In{cos x Jtan x dfc
dx

'FJ;(J;M)S
o
Jez’“+2e‘+ldx
eu.ux
J-1w~sinzxdx




iL.

I,

Calculus — Integré[s — Lesson 5

Trig-Substitutions

i If you have a factor of @’ ~5%x* try x::%siné?.
2. If you have a factor of a® +b%x? try x = %tan(:?.
3. If you have a factor of 5’x* —a” try x:g—sect?.
Examples

1. jdx
dx

j x* +25

)

Problems

1._j P__M

2.jxdx

x +9
3. J-v4x -~ 25 d
4. I\/E(}Om—xz dx
J dx
dx
6.
I

414.—359‘)2

7. j\/gxm'Tafx
8. j &

3

(3+x2)3
3

9. o
C e
10, [ (2x—3)" ax

1L
12
I3.
14.

15.

16.

17.

i8.

19.

J' sin (4x) dx

dx
[ =
sin® x
_f cos” xsin x dx

[ (s 3w5x)dx

J x+3

.f 14x” x4 +2) dx
'f (1+tanx)% sec’ ¥ dx

2 v &
J‘SBC\/}—\/——

j'JCW4x

f X sec (9x )dbt
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Calculus — Integral Review |

Find the area beneath the curve by the given method.

1. Find the area beneath y = 1 over the mnterval [1,3] using 4 rectangles.
X

2. Find the area beneath y = x* + 2 over the interval [0,2] using 6 trapezoids.

Find the area bounded by the given curvé_s.

3. y=x'-2x+1 y=-2x x=1

1 x*
4 -
GEETPL Gy
1
5, y=x(x+1);, x - axis

Integrate by the most appropriate method.

6. &1 ax 7 jwm-}——asc

\/E(\/;—'ri)z
8. f sec’ Sx dx ' 9. J. [Sx4 —3x7? +x%J dx
10. J‘xz(xﬁ—l)(x—fl)dx N T;l. j' x§i4abc
12. jcot7 xese’ x d 13. ‘.‘(1-i~~./(_:osx)2 sin x dx

14, j(x“ +3)9x7 dx 15. -I\/xs —4x dx

16. | \/—Z_éf_i? dx | 17 m dx
18, [tanx’secx’ x? dr 190 [eos’(Br+2)d
200 x;;x dx 21, [exax

22, [tan® wsec* x d 23. ﬂﬁ dx
24, jm 25, jgi—Jride






