Chapter four

Integration Jalsill
1- The Indefinite integral 2aaall e jalsil)

Definition:

A function F is called an anti_derivative of a function f(x)

with respect to x if% F(x)=f(x) for allLx inthe domain of f.

The set of all anti_derivatives of f istthe indefinite integral of

f with respectto x , and denoted by
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jf(x)dx =F(x)+c
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Forexample, [2xdx =x%+c
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For example, x* +4, x*—-5, x>+ 1
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J 2x dx = x>+ 4
=x%+5
=x2+1

Properties of the indefinite Integral

1.Jkf(x)dx =k [ f(x)dx +c

2. (F(x) £9(x)) dx = f(X)dx +
[ g(x)dx + c.

3. [kdx=kx+c

xn+1

n+1

5. [ —f(x)dx'=~[ f(x)dx

4. [x"dx =

+ C ,n#*—1

The basic formula of integration

2
1- [2xdx =2 = x2 +c
2

2- [sinx dx = —cos x + ¢

3- [cosx dx = sinx + ¢

4- [ sec’x dx =tanx + ¢
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5- [ csc?x dx = —cotx + ¢
6- [ secxtanx = secx + ¢

7- [cscxcotx = —cscx + ¢
8- [Zdx=Inx+c

X
9- [e*dx =e* +c
Example:
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1- [x3dx==+c

4
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2- [(x2+2)" (2x)dx = o tc P
3- [[x% + 10]*° (x)dx
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Solution: -
Letu = x%2+5 du = 2x

So,

jsin(x2 +5)(x) dx = %j sin(x? + 5)(2x) dx

1
=5 (—cos(x? + 5)) +¢

5- [ eS"¥ cos x dx
Solution:

Letu = sinx du = cosx dx
:]eSinxcosx dx=je” du

=e¥ +¢
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6- [ cox*x sinx dx

Solution:

J[cos x]* sin x dx

Letu = cosx = du = —sinx dx

f[cos x]*sinx dx = — f[cos x]* (— sinx dx)

=—Ju4du
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.'.jcos4x sinxdx=T+c
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Solution:
sec? —» A

x7 - :\_1..‘5\‘)“ aaniall

jx7 sec? (x®)dx
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= jsecz (x8) (x7dx) ALS Akl s

-1 jsec2 (x®) (8x7dx)

8
1 8
= —tan(x®) + ¢
8
8- [ sec®x tan®x dx
tanx — 4l
secixy — Ao al 4 I
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[tan X]3 5 il
=—F+cC
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9—f;dx
1
]—dx=ln|x|+c
X
2x
10- [ —— dx
2x 5
jx2+1dx=ln|x +1|+c
11'f;2+_1 d
Solution:
fx+1 i _j x4+1 g
x2—177 x+1D(x—-1)
1
=j dx =In|lx+ 1|+ ¢
x4+ 1
12- [ tanx dx

—sinx
tanx dx = — dx
COS X

= —In|cosx| + ¢
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Homework:

1- [Vx+1 dx
2-[VxZ+2 x dx
3-[sin (e*) e* dx
4- [ sinx e %S* dx

2
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tan x?2

6- [ sec?(5x) dx

2
7- f x3+1 dx

8- [ sec®x tanx dx

9- [ csc®x cotx dx

10- | _\dx

ext1

f sec? x +cosx

11-

sin x+tan x+4

12-  fusin?®(x? + 2x)(x + 1) dx
13- [ x* e* dx
14- [ icosx sinx dx

x+1
15- | 520 dx



