INTEGRATION AND DEFINITE INTEGRATION

5}

2.1 Integration

ix [f(X)]=F(kx) then [F(x)dx =f(x)+c

Properties of integration:
1. fef(x)dx = ¢ [f(x) dx
2. J(f) £ g())dx= [f(x)dxt [g(x)dx

n+1

3. [x"dx = =—+ ¢ n# —1

n+1

[cosu du = sinu + ¢
[sinu du —cosu + ¢
[sec?u du tanu +c

[esc?u du = —cotu+c
[secu tan u du = sec u +c
[escu cotu du —cscu +c¢

Ex / evaluate ftz_tf “dt = f(tiz— 2) dt
= [(t7%— 2)dt

-1
= - -2t +c =—%—2t+c

COos X cosx
Ex/ evaluate f - f sinx sinx

=fcscx cot x dx=-cscx+c

Ex /evaluate [ x3xdx = [x%x'/2dX

[x72dx=% "4 c=2x924¢
9/2 9
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INTEGRATION AND DEFINITE INTEGRATION

Ex/evaluate [(2+ y®)?dy = [(4+4y*+ y*) dx
Sy + T
=TT s 1+ €

Ex / evaluate [ sec x (secx + tanx) dx
= [(sec’x + secx tanx)dx = tanx + secx + ¢

cos36-5

cos2 @

Ex / evaluate [ d6 = [(cos —5 sec’6)db

= sinf —5 tanf + ¢

Ex/ [tan’xdx = [(sec’x—1)dx=tanx —x +¢

U Integration by substitution

Ex/ [x*Vx—-1dx
let u=x-l=x=u+1=dx =du
fw+1D2Vu du = [(u2+ 2u+ Du'/? du
= [(u¥? +2u3? +u'?) du

7/2 5/2 3/2
L 4 2 Yo 4 C
7)2 5/2  3/2

S V2 4t (1) = 2 (o — 1)3/2
—7(x 1) +5(x 1)2—3(x 1)°/4 +c

8

The Definite Integral: J

If < [FG)] = f(x) Then [ f(x)dx = F(b) - F(a)

Ex / evaluate fog(x3 —4x + 1)dx

3
x> 81 21
=LA+ x]=(F-18+3)- =%
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Properties

1) [[f(x) dx =o
2) [2f() de=— [Jf(x)dx
3) [ dx = [fe)dx+ [ f(x)dx if a<c<b

Ex/fllx2 dx =o0

2

Ex/f40x dx = — f:xdx:— % = -8

2.2 Application of the definite integral:

[0)

[ a. Area under a curve:

Ex / Find the area under the curve y= cosx over the interval | 0,%]

since cosx 20 for 0<x<T/
/2

/2
LA = j cos x dx = sinx ] =sin(”/2)—sin(0)=1
Y 0
Ex: Showthat [™*sin"xdx = [ cos™ x dx
o o

[ sintx dx = [M? cos E— x)dx
o o 2

let u=§—x=>du=—dx X
0

0 /2
=— [ _cos"udu = ['"cos"udu
/2 o
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X%, x <2

6
Ex/Evaluate [ f(x)dx, f(x)= {Bx -2, x>2
6

6 2
Off(X)dx= 0fo dx + !(Sx—Z)dx
128

x32 3x? 6
=S 1+(5-20] ==
0 2

i/ [Plx—2lar = P-@-2dx + -2 ax
2 5

2

:[_§+ 2x 1+ [5— 2x]=5
2

[0}

U The Second Fundamental Theorem of Integral

if F(x)= [ f(t)dt then F'(x)=f(x)

xsint

Ex/ Find F'(x) if F(x)= [, dx

sinx

By the 2" fundamental theorem of integral. F'(x) =

x dt

Ex/ Find —[f 0 1377
by the 2”GI fundamental theorem of integral

X

if a1
dx[01+\/f]_1+\/§

1- if F()= [*“ f(H)dt thenF'(x) = f (g(x))g (x)
2-1f F(x) = f“’( f®dt then F'(x) = f (g(x))g’ (x) — f (h(x)I'(x)
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Ex/ & [fsmx ! ] =—— . (cosx)= —=%*

1+t2 1+(sin x)?2 1+ sin? x

Ex/ & [[3 sin? tdt] =sin? (). (3x2) = sin? (x?). (2x)

=3x? sin® (x3) — 2xsin?(x?)

x1/3  dx
| wmaana
f 1/3 dx

Ex / evaluate

x/3 +1)2

= [(x*® + 1)72 (x/3dx)

Let u=x*3+1 = du= §x1/3dx

% du = x/3 dx

- 3 u?t 3 .
du_z _—1+C———(X3+1) +c




