Dr. Ahmed Sabah Aljilawi A short mathematical review

Basic Concept
B
. BC AC
1- sin(9) =B 2— cos(d) =B
BC 0
B _sin(¢) _ A _BC
3- tan(6)= cos@®) AC AC A C
AB
1 1 AC 1 AB 1 AB
4— cot(@) = an(0) = BC =BC 5- sec(d) = c0s@) =2C 6— csc(d) _W_E
AC
Relations
4 =cos*(X) sin?(x) +cos?(x) =1 m
sin(x) . cos’(x) 1 sin(x) . cos’(x) 1
2 20 o2 ) c 20N ain?
cos“(x) cos“(x) cos“(x) sin“(x) sin“(x) sin“(x)
U Special angles U
tan?(x) +1=sec?(x) 6 6 sin(@) cos(®) 1+ cot?(x) = csc?(X)
0 0 0 1
. o, 1-cos(2x) 7y 90 1 0 2, 1+cos(2x)
sin“() ==——-— z 180 0 1 cos"(X) =——"——
37y 270 -1 0
sin(2x) = 2sin(x) cos(x) 27360 0 1 c0s(2x) = cos? (x) —sin?(x)
sin(—x) = —sin(x) J2 ! 60\ 4 cos(—x) = cos(x)
5 30
sin(a— %) =—cos(a) 1 V3 cos(a —%) =sin(a)
sin(a+b) =sin(a)cos(b) + cos(a)sin(b) cos(a +b) = cos(a) cos(b) Fsin(a)sin(b)
tan(a-+b) = tan(a) + tan(b) tan(a—b) = tan(a) — tan(b)
1-tan(a) tan(b) 1+ tan(a) tan(b)
1
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Coordinates For the plane

Sketch
1-(1,2)
2-(0,1)
3-(-1,-3)

Show That

sin2(9)+cosz(¢9):1

Prove :- we have Sin(H):X = y=rsin(6)
r

y
4 A
3
2nd (4 2 1% (+,+)
(xy)
1 1 2 3 4
x-axis € >
4 -3 -2 41| 1 X
d 2 th B
3 ( 1 ) _3 4 (+’ )
4
y-axis
y
4
g ’0¢‘ r ”.::0 .“
H oY
— = > X

cos(0) =§ = X=rcos(d)

2

X" +Yy

2

=r

2

Equation of Circle

[r cos(9)]? +[rsin(0)]? =r?

r?cos?(9)+r?sin?(@) =r> = ""“r‘%(cosz (6) +sin? (0))=ﬁ‘r‘%‘

0052(8)+sin2(9) =1
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Graph The Function

N
m&?f* Sketch y =X y = X2 3y+x=4(H.w)

T ™ ™ ™ "

- N
x 1y [(xy) # yox
1 1 (11
2 2 (22 ) .
0 0 (00
-1 -1 (-1-1)
2 -2 (-2-2)
= 2 a
- s y=x
x 1y [(xy)
1 1 (11
2 4 (24 ) -
0 0 (00
11 (-1,1)
-2 4 (-2’4) v
f \éj*@t X2 0<x<?2
Graph 'y -0
L MR > 92
y= X2 y= 4 “y y- 4
X |y | (xy) X |y | (xy) g
0 0 (00 2 4 (24) ioy= 2
11 @y 3 4 (34) S : .
2 4 (24 4 4 (49
5 4 (54
6 4 (64)
3
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The function

Is the rule that assign each value of independent variable to single value of
dependent variable

X - f(x)=y

In put Out put

f(x)=y
x :—Independent variable
f (x)=y :— dependent

'l&?j?@'? If The Function y(X)=x2+1, y=+/x+2

—
= e

Find y(@), y(x+7), y(), y(a+b)
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Derivatives

The derivative of the function y= f(X) is the fu

nction y'= f'(x) Whose value at each X is

defineby rule  y=f(x) =Y fim LI o iy
dx Ax—0  AX
%€ The Rules for Derivative
1
If y=Db :yzo where bis constant y:a4:>ﬂ=0
dx dx

dy

If y=x" =-Z=nx"? nanynumber | y=x72 :>ﬂ:—2x‘2‘1=—2x‘3
dx dx

3 N dy _ n-1 1,

If y=Dbx :&—b.nx y=43/x jﬂ:4_lx3 __ 4

dx 3 332
4 If y:u(x)+v(x) = ﬂ:%-ky y=2X2+8—5X4 :>ﬂ24X+O—ZOX3
dx dx dx dx

5| y =blu(x)]" :%:b.n[u(x)]nl.% y =3(2x% —x+4)’ :ji=3.7(2x2—x+4)6.(4x—1)

dy

dv du
i u(x).&+v(x).&

If y=uXx)v(x) =

y = (x2 +1)(x—3)?
= W 22— 3)]+ (x=3)2(2%)

du dv
:M ﬂ:v(x).dx—u(x).dx
v() X g

ify

dx
_ (X2 +1)2 oy
(3x% —2x+6)? {p

The derivative of composite functions ( Chain rule )

If y is differentiable function of (u) and (u) is differentiable function of (x)

Then Y is a differentiable function of (x)
y=f(u):>ﬂ u=f(x):>d—u
du dx

That is

dy dy du

dx  du dx
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P
A& Z Find i’where y=x%++/x and x=3t* -2t +1

i ——

. dy dy dx dy
Solution:- —=—" 2 =(2 6t —2
dt dxdtjdt(x+\/_)( )

Substitute: x=3t2 —2t+6

1

2N3t° 2t +6

ay_ [2(3t2 =2t +6) + J(6t—2)
dx

a& ;@ Find ywherex 2t+3 and y=t>-1

e
B M T 8

dy
Solution:-- ~ IY_ dt _2& _ . _x-2
dx dx 2 2

dt

\\ !
@ How To Solve

1 Find % by the chain rule expressing the results in terms of t

2

2 X
y=x"+-, X=4- y= X , X=v2t2 +t+1
2 X3 +1

dz . Find da if a=7r3-2 ,r=1—1
dx db b

3

d . dy . B .3
Find % if r=(s+1)2 ,S=10t2—2t Find Py if Xx=3t+1,y=t h
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Find dy When

Implicit derivative

y3+xy+x2:2

3y2ﬂ+xy+ y+2x=0

dx dx

dy (y+2x)
3y +x).-L=— T8
3y )dX 3y2 +x
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Hyperbolic Function

X —X
sinh(x) = & —°

2X
tanh(x) = L
e X +1

12
cosh(x) e*+e™*

sech(x) =

X —X
cosh(x):e €
2X
coth(x) =+
e —
2

csc(x) =

sinh(x)  eX —e~

Derivative

Trigonometric Functions

Hyperbolic Trigonometric Function

dy

y=sin(u) = —=cos(u).u’
dx
y=cos(u) = ﬂz—sin(u).u’
dx
y =tan(u) = %zsecz(u).u’
dx
y =cot(u) = d—iz—cscz(u).u'
dy ,
y =sec(u) = v sec(u)tan(u).u

dy

y=cscu) = Fvi —csc(u)cot(u).u’
X

y=sinh(u) = %:cosh(u).u'
dx
y=cosh(u) = ﬂ:sinh(u).u’
dx
dy

y=tanh(u) = —Z=sech®(u).u’
dx

y =coth(u) = %:—cschz(u).u’
X

y=sech(u) = % =—sech(u) tanh(u).u’
X

dy

y=csch(u) = Foi —csch(u)coth(u).u’
X

|
1

y=sin?(x?) = % = 2sin(x?).cos(x?).(2x)

N
1

y =sec’(3x+1) = % =2sec(3x +1).sec(3x+1) tan(3x+1) .3
X

_ tan(x) N dy _ sec(x).sec2 (x) — tan( x).sec(x).tan(x)

3- y=
sec X) dx se(;2 (x)
4- y=tan(3x)= % =sec?(3x).3 =3sec?(3x)
X
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Derivative

Natural Logarithms In(x)

Exponential Function e*

If u(x) is differential function of (x) and

If u(x) is differential function of (x) and

du dy du
dy Ax y=el o 2 _gul) ==
:I _— =
y=Iux! = 000 dx dx
2 dy 2x X2 dy X2
1- y= = =— 1- y=e —=e" (2x
y=In(x") = i 2 y = o (2x)
2- y=In(x2+3x-7) = g:22><—+3 2- yoesint) oy B _ xSty cos() + sin(x)]
X x°+3x-7 dx

- dy _ 2sin(x) cos(x)

3- y=In[sin?(x)] dx sin® (x)

3- y= etan(x) — % _ etan(x) [SeCZ (X)]
X

Properties Of Natural Logarithms

Properties Of Exponential Function

X
In(x.y) =In(x) +In(y) "¢,) =ICI=InCY)

In(x") = rIn(x) In(1)=0

X

ex_y :e_
e =eXeY Y
eIn(x) —x (ex)r _e™

Derivative of Inverse Of trigonometric function

Iff

If u(x) is differential function of x y=sin"1(x) < x=sin(y)

y=sintu) = ﬂ:u—' y=cos(u) = ﬂ:_—“'
1 (u)? dx 1 ()2
_ dy u’ ] dy —u’
=tan'(u) = 2= =cot(u) = L=
y (u) i 11 () y (u) X 17 0)
dy U dy — -u'

y=sec(u) =

dx Ju)? -1

y=csci(u) =

dx Ju)? -1
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Some Important Properties the inverse of trigonometric function

1 | sin(=x) = —sin *(x) cos ™ (—x) = 7 —cos ™ (X) tan ' (—x) = —tan'(x)

2 | cot™(—x) =—cot™(x) sec'(—x) = 7 —sec () csc ' (—x) = —cscH(X)

3 | sin *(-x) =%—cos‘l(x) tan™(—x) = %—cot‘l(x) sec™ (—x) =%—csc‘l(x)
4 | sin *(x)=csc™ (%) cos™(x) =sec™ (%) tan *(x) = cot‘l(%)

5 | sin[sin( x)] = x sin[sin (x)] = x

Some Important Properties the inverse of Hype

rbolic function

1 | cosh?(x)—sinh *(x) =1 tanh *(x) +sech?(x) =1 coth?(x) —csch?(x) =1

2 | cosh(—x) = cosh(x) sinh( —x) = —sinh( x) tanh(—x) = —tanh( x)

3 | sinh( x £ y) = sinh( x) cosh(y) £ cosh( x) sinh( y) cosh(x) +sinh( ) = oX

4 | cosh(x = y) = cosh(x)cosh(y)¥sinh( x)sinh( y) sinh( 2x) = 2sinh( x) cosh(x)

cosh?(x) —sinh 2(x) {

f_',&“—\'-:f‘\(;}

py (ff%j
;!g@? Show that 1- sin*(—x)=—sin*(x) 2- sin*(-x) :%—cos‘l(x)

T T T - T

e

eX 424 X

e _2 e

X 4 gX 2_ eX _g™X 2_
2 2

4

4 4

1- Let y=sin(—x) = —x=sin(y) = x=-sin(y) = x=sin(-y) = —y=sin""(x) =y =-sin"(x)

2- Let y=sin"(-x) = —-x=sin(y) = x:cos(%—y) = %—y:cos‘l(x) = y:%—cos‘l(x)

y =2 —cos?(x)

=T
W

%

10

2
< I
! ﬂ5_3|n

(7] Find cos(x), tan(x)

——

e ——

Let x =sin ‘{?]

Bz *1(£) —

2 3 3

cos?(x) +sin ?(x) =1 = cos(X) = ,/1—sin *(x) :‘/1—% = \E ==
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=T

p \r%j
i&gj’%’g Solve For x If tan™(x)—cot™(x)=2=
Tom— 4

™ T T T

:tan‘l—(%—tan‘l(x)j_% = 2tan‘1(x)_%+£=3—” = tan‘l(x)_%: x_tan(sﬂj

2 4
7\
‘&Qﬁ“* If y=sin"}(x) Provethat
Bt \/ —x?

Solution:-

y=sin"}{(x) = x=sin(y) = 1:cos(y)ﬂ dy__1 1 1

dx  cos(y) \/1 sin?(y) \/1 x?
‘g Find dy
dx

ﬁ‘ ™ T T T

I yosintioxd) o> Yo o ey o W 242

dx 1-(2x%)? dX 1+ (x% +2x)?

2- IF y =sin[x? +3x - cos(x)] = dy 2X—3—[-sin(x)]
\/1 (x +3x— cos(x))2
3-IF y:cos‘l[xz +tan2(2x)] N Q:_(2x+2tan(2x)sec (2x)2
J1-[x2 + tan 2 (2x)]2

"
p (%j
&‘jﬂ? Find %
T (X

1-1f y=[sin)]* = In(y)=Insinx)]* = In(y)=xIn[sin(X)]
<___

lﬂ =X. cos(x )+In[sm(x)] ﬂ:y( cos(x )+In[5|n(x)]j
y dx sin(x) dx )

% =[sin(x)]*| x ( Z:)n((:(()) + In[sm(x)]}

2- IF y=[x+1%e* tan(x?).csc™ (2x+1):>|n(y) In([x+1]2 X+l tan(xz).csc‘1(2x+1))

L,_ 41 sec (x )2x (2x+1)\/(2x+—1)_1

y x+1 tan(x?) csc(2x+1)
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3- IF y=sin’[sec 1(2x)]cot 1 (x)

dy =sin?(sec 1 (2x)].
dx 1

+X2

2

2x/(2X)% —1

+cot 2 (x).2sin(sec 1 (2x)).cos(sec 1 (2x).

o ; P
u&-:;__?_ _Find d_i , y=tan 2[sec®(x* +sin(2x)]

——

% = _%tan 2 [sec3(x2 + sin(2x)]sec2 [sec3'(x2 +5sin(2x))]
X

3sec? (x2 + sin(2x))[sec(x2 +sin(2x)] tan[sec(x2 +sin(2x)][2x + 2cos(2x)]

How To Solve

y = cos(x) y =sect(x? +1) y=sin(xX®> —2x+7) X+tan(xy)=0
1 1-sin(x)
2 y2_6sin(x)+4y=0 Y=tan@x).secdX) y_Insin?(2x+1)?] y=e2"™ sin71(x)
3 |[x-2/<4 x=2|_, 1,
6
Indeterminate forms Determinate forms
i@ =e
0 A 0
— Meaning Less 1 — >0
0 3+ 0
i Meaning Less 2T % - 0
o0
O%oo  Meaning Less __/ . 1 . 00.00 — o0
1% Meaning Less —2 _1_1 1/ 2 3 07 - o
oo? Meaning Less 24 f&)=Inx 0 >0
0 Meaning Less | P+O =0
l0gy (X) = XX) © 1
00—00  Meaning Less In(b)

12 E-mail atjelawy2000@yahes.com &S
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The Limits

7N
&&gj&' Find The Following Limits

e
R ™ ™ ™ ™

X—2 0—2 ©

1= lim =— les
L ax—4 B(w)—a m Teamns i
X=2 1_3 1_2
. X o 1-0 1
= = lim = = ==
x:>oo3 4 x=w 5 4 4 3-0 3
3-~ 3-7
X X o0

2= |im 2x2 +3x-1 o 10 foss

x=05x2 _2x+7 0

2x2 +3x -1 3 1

%2 2T T 24040 2

= lim — X = lim X — ==

X=>w Exc —_2x+7 X:>005_g+l 5-0+0 5
2 X x2

L Hopital Rule
Suppose that f(a)=g(a)=0that f'(a)and g'(a)exist, and that g'(a) #0
f(x)_f'(a)

Then lim —=~
x=a g(x) f'(b)

=T
p (f%j
&& “ Find The Following Limits ( By using L hospital Rule )

-‘E“"...—“!'..—' —

. 2X—2 wo-1 o .2 2
7~ lim = =—  tmeaning less lim ===
Xx=03X—2 -2 o0 0X:>oo3 3
2 2 3
o i G _20°+30) 0 L 4x+3 _ 40)+3 -3
x=05x% —2x 5(0)2—-2(0) O x:>OlOX 2 10(0) 2 2
_ JVl+x-1 J1+0-1 0© 12(1+x)7Y? 1 1
3= lim = =— meaning less = lim———=—(1+0 Ve _=
x=0 X 0 0 x=0 10x-2 2( )
3 3 B
g tim X =342 (-3 +2 2+2 _0 s

oG —x2—x+1 DP—(1)2—@+1 -1+1 0

3x% -3 3-3 0 .. 6x 6 3
lim = =— =Ilim =2
x:>13)( —_2x—-1 3-2-1 O x=>16X—-2 4 2
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5~ I|m [sec(x)—tan(x)]— Ilm/2

1 sin(x) ~ lim 1-sin(x) _1-sin(z/2) 1-1_0
cos(x) cos(x))  x=mz/2 cos(x)  cos(z/2) O 0

~ lim —cos(x) _ cos(z/2) 0 _
x=7/2 —sin(x)  sin(z/2) 1

sin(x) _ sin(0) O cos(x) _ cos(0) _1

6~ lim =~ meaning less = lim —=-1
=0 X 0 0 7 =0 1 11
1 1
7= fim N —2x _In1+0)-2(0) _In()-0 _0 feso | Ot -2 ﬁ_zz;lzw
x=0 G (0)? 0 o0 x=0  2X 200 0
2X 0
. e -2x-1 e -0-1 1-1 O
&~ lim = = =— meaning les
x=0 1-cos(x) 1-cos@) 1-1 O ’
L 2e-2 2°-2 2-2 0 4e2* 4% 4
= lim = meaning less = lim =—=4
x=0 Sin(x) sin(0) ) x=0 COS(X) cos(O) 1
9- ms!n(2x):s!n(0):9 T 2003(2x):2cos(0):g
x=0sin(3x) sin(0) 0 : x=03cos(3x) 3cos(0) 3

How To Solve

6t+5 . 2X—-r
lim

lim
t=0 3t —8 x=>77/2 COS(X)
xS -1

lim————

x=14x3 —x—3

Note
log, (X) < X “bY b 0 if.b =0 we write- log1(X) = log( x)
2817=e if b=e we write log.(x)=In(Xx)
( Real Natural Logarithm))
0 .0
1-sinh(0) =& = =14

2 2
T, 1
2-sin(30) =sin(—=) ==
(30) = (6) 5
. . T
3—S|n(90)=3|n(2) 1
4— @=tan"}(60) = O =tan(60) = &=
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\\ !
@ How To Solve

Show That

sin?(0) +cos® (0) =1 sinh(x) + cosh(x) =e* tan(a+b):w sin(a—2%) = —cos(x)
1—tan(a) tan(b) 2

Derivative

y* +tan(xy) +sin(x) = 2 y =tan [sec3(x2 +sin(2x))T2

y =sinh? [sec‘l(ZX)]cos‘l(%) y= [In(x2 +sin‘1(2x)]3

y =sin*[In(x)]tan "2 (x? +1) y =e25N) csc7(x2 +2x+1)

2

y = 2sin_1(3x+1)_ex +1 y =tanh [xz +sin(2x)J

y =tan _1[sin(x)]. tanh3(e2X) y= sinh? [sins(x2 + 2x+3)J

In(x2 +1),sec(x + 2).ex2+1 y=sech™ [sec h(x? +1)Jsin‘1[x2 +csch(x)]

2% (x+1)% tan 1(e¥)

Solve for x Simplify

3 =21 In(x-1)-In(x) =2y SIIsin(x)]

Find the domain & Range

y=—t— . y=Vx-1, y=si(x)

X*—4

’ eX+|ﬂ(X) , In(eX2)
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tm

7 @ 3
- o IF y=sin'(x?+1) Find _dy
QQ@ y (xZ+1) Fin d sec(2x)

—
e

Solution:- Let u=y3, v=sec(2x)
. 1, 2 dy 2X
y=sin"(x“+1) = —==
X J1-(x2 +1)2
du
u=y® = —=3y°
dy

v=sec(2x) = % =2sec(2x)tan(2x) =
X

dy3 du du dy dx

dx

dv

1
2sec(2x) tan(2x)

1 2X
— = 2 (3y?d). :
dsec(2x) dv dy dx dv (3y%) 2sec(2x) tan(2x) /1—(x2 +1)?

(QN};}

IV

———

— dy 1
=SIn t —
y=sin ) = =
dx -1
cos ~(t —=
y=cos™() = ==

tm

IF y=s sin}(t) , x=cos (t) Find o
i X

dy

dy

dy _dt _

dx
dt

‘Q‘%@?
s Solve for y If In(y—1) = x+In(x)

——
e

Solution:- eV —gx+() g eX+IN(X) _ g

The Function a'™ IF y=a'® =

pe 1 ’
i&‘;ﬁ‘“‘? Find Y
= M N dX
X211 dy _,x2+3
1- y=2 = 2=2n@) (20
X
2- y=4%") - %:45i”(x).ln(4).cos(x)
X

3- y= zsin_l(x).ex+1 —
dx

16

ﬂ _ Zsin_l(x).ex+1 te

dy _
dx

X+l.2

d2y

dx?

R

X el = xeX = y=xe* +1

a“(").ln(a).g—u
X

sin_l(x). In(2)

1—x2
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17

Methods Of Integration

Integral Formula (Standard Form )

eldu=eY+c e=2718

a is constant

sin(u)du =—cos(u) +¢

sinh( u)du = cosh(u) +c¢

cos(u)du =sin(u) +c¢

cosh(u)du =sinh(u) + ¢

secz(u)du =tan(u)+c¢

sech?(u)du = tanh(u) + ¢

cscz(u)du =—cot(u) +c

csch?(u)du = —coth(u) + ¢

sec(u) tan(u)du =sec(u) + ¢

sec h(u) tanh(u)du =—-sech(u) +c¢

csc(u) cot(u)du =—csc(u) + ¢

csc h(u) coth(u)du =—csch(u) +c¢

du

. _1,U
=sin l(—)+c
a“—u a

.. -1,U
=sinh (%) +c
+a a

—du
2

_1,U
=C0S 1(—)+c
a‘—u a

=cosht (E) +C
a

1.
2du > =_1tan 1(E)+c
a“+u a a

- 1
- du2 —ZcottP)+c
a~+u a a

L tanh _1(2) +C |u<a
a a

lcoth_l(g) +C  |u>a
a a

du

U\/U2 —a2

= 1sec_l(g) +C
a

= —lsec h_l(g) +C
a a

uvu? —a?

—du

= lcsc‘l(g) +C
a

B A
a
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Method [1]

Integration By Substitution

The goal of this method is to transform the integral into a standard from

To evaluate the integral 1= j f[9(x)] g'(x)dx carry out the following steps
1- substitute u=g(x) the du=g'(x)dx toobtain |1 :j f (u)du

2- Evaluate |=If(u)du by integrating w.r.t u

3- Replace u by g(x) inthe final result

===

_
u& Z  Evaluate |—J‘3 dx
— 1-2x

—— -
™ ™ ™

L du

Solution :- | = (1—2x)_§dx Let u=1-2x = du=-2dx = dx:—2
1y 3 2
I_j(l 2X) 3dx = I—j —uz—j 3du—— +C:_T(1_2X)3 +c
A
a&?ﬁ‘“’ __ Evaluate 1= j sin? (5x) cos(5x)dx
Solution ;-  Let u=sin(5x) = du=>5cos(6x)dx = dx= du
5cos(bx)

5 2 du 10 5, 108 1. ., 3
I = ] sin“(5x)cos(5x)dx = | = | u“caes(5x)— == fu“du==—+c=—[sin(5x]° +c
5cos‘.(u5x) 5 53 15

7 \\
2
n& g Evaluate 1= j xeX” dx
e W e B
du

Solution:- Let u=x*+1 = du=2xdx = dx:z—
X
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2 2
= xeHdx = 1= xe“d—u_1 e”du_le“+c_£eX 1
2 2 2 2

X
=T

2 A
.gf%@? Evaluate | =1 |-3%0G%) g
: 3 4 +sin( 3x)
Solution :-  Let u=4+sin(3x) = du=3cos@x)dx = dx=

du
3co0s(3x)

_L3eos(®) gy _Lf3cos@)_ du I PL G uysc= tinfasing3x)]+c
3J 4+sin(3x) 3 u 300§§3x) 3Ju 3

=W
.& ) ? Evaluate IleMd
= W N S 3 4 +sin (3X)
Solution :-  Let u=sin(3x) = du=3cos@Bx)dx = dx=

du
3cos(3x)

=1 = 3cos(3x) _ du . 1 —_— L ogu=tlan- (E)+c=l1tan_1(ﬂ)+c
3 22 1 42 3005(3x) 3J 22 1 u? 3a a 32 2

<%

‘Q%%j? Evaluate 1= _dx
e Voo

du

Solution :- Let u=3x = du=3dx = dx:?

==

! ZIL
Ja-(39?
j 22 3 _“\/7 Sln (—)+C—%Sln ( )+C:%Sin—l(3_zx)+c

p \r%
g&gj:l? Evaluate I:j‘M Let u=sin(x) = du=cos(x)dx = dx= du

SN, sin(x) cos(x)
-2+
Solution | :J‘cos(zx)dx:-“cosgx) %du —u2du=" +C
sin®(x) ué cos(x) —2+1
.&‘Z?K“*? Evaluate 1= j tan>(3x)3sec? (3x)dx
s S, S N
Solution :-  Let u=tan(3x) = du=3sec’(3x)dx = dx=dTu
3sec”(3x)
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4
I :Jtan3(3x)3sec2(3x)dx = | =Iu33secz(3x) d2u :Iu3du =u—+c :l[tan(?,x)]4 +C
3sec”(3x) 4 4
==

. L2
&9}5‘? Evaluate 1= [ "2 g,

= 1+ cos(2x)

2 2
Solution :- | sin (2x) dx — 1-cos”(2x) dx — (1—cos 2x)(1+ Qs 2x)
1+ cos(2x) 1+ cos(2x) 1+ Cos(2x)

= j[l— cos(2x)]dx = x — %sin( 2X)+¢C

»& ? Evaluate | = \/_

ﬁ——___«_—_-—__.—:_ 4 + X

Solution :- =

du Jx o du

= IX=5— =

u—_
3f 22+(u)23\/— SIa r? 320 Y73

(m

»@?‘“‘? Evaluate I—jsec (x)dx

Solution:- = I:jsecz(x)dx=tan(x)+c

="

.Q%? Evaluate |= I S'rl‘\/i)((x) dx

s N

dx = dx=+1-x°du

Solution :-  Let u=sin"}(x) = du=

1
V1-x?
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2 N
1-x%du= Ijudu=%+c=w+c

| :J‘sm (X)d u
V1-x2 V1-x2

3 e* eX
10 T A
EC o N, X 1+ (eX)

l+e

Solution :- Let u=e* = du=e*dx :>dx=0|—)l(J

€

X "X
| =I : ZdX=I—Q~—2v..‘,d—u:> I =J- du2 =tan 2(u) +c=tan 1(e*) +c
1+ (e¥) 1+ (u)“ el 1+u

e 2
,‘s& ’ ? Evaluate |=J‘Md
gy X

Solution:- Let u=In(x) = duzidx = dx = xdu
2 3
j[ u] xdx = juzdu: I :u?:_[ln(;()]?’ +C

A
@ How To Solve

(x—1)2 x 2% 3 (9
¢ X ’ J 1+tan?(x) 1+e2X

.tan2(3x)dx .tan(4x)dx [ & ( [In()]°

. . X[1+ (In(x))?] X
( sec?[In( X)] " [ 2sin(vx) i f dx ¥
J Uxsec(v/x) J Vx(1+x)

”. [ In[cos(x)]
sin3 (x) cos(x)dx tan(x) == "—"dx

sin? (x)dx

0
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Method [2]

Certain Power Of Trigonometric

Consider the following integrals forms

Y .sinm(u)cos” (u)du .sinhm(u)cosh”(u)du
9B’ .tanm(u)sec” (W du .tanhm(u)sech”(u)du
© .cotm(u)csc" (u)du .cothm(u)csch”(u)du

Under Type (% There are three cases

Case (¥ )
If ( m ) is odd and ( + ive ) , We factor out [sin(u) sinh(u)] and change the
remaining even power of [sin(u) sinh(u)] to [cos(u) cosh(u)] using the identities

sinz(u) =1—c052(u) : sinhz(u)zcoshz(u)—l

R ™ ™ e R

2T -3
&& Evaluate | —j3|n (2x)cos 2 (2x) dx
=3
Solution :- = | =Isin4(2x)cos 2 (2x) sin(2x)dx

2 3 =3
= | =J.(1—cosz(2x)) cos 2 (2x) sin(2x)dx=I(1—2c032(2x)+cos4(2x))cos 2 (2x) sin(2x)dx

-3 1 5
= j-[cos 2 (2x) - 20032(2x)+c052(2x)J sin(2x)dx
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-3 1 5
= J' [0052(2x)sin(2x)—2c032(2x)sin(2x)+c032(2x) sin(2x) |dx

-1 7
1cos? (2x) 12cos(2x) 1 cos2(2x)
=—= += -= +C
2 -1 2 3 2 1

2 2 2

Case (@ )

If ( n)isodd and ( + ive ), We factor out [cos(u) cosh(u)] and change the
remaining even power of [cos(u) cosh(u)] to [sin(u) sinh(u)] using the identities

cosz(u)zl—sinz(u) : coshz(u)=1+sinh2(u)

=
( (%? 4 3
s Evaluate | = j sin” (3x)cos” (3x) dx

Solution :- = | = J' cos?(3x) sin*(3x) cos(3x)dx = I (1—sin2(3x))sin4(3x) cos(3x)dx
o= j (sin* (3x) — sin®(3%)  cos(@x)dlx = I sin* (3x) cos(3x)dx — j 5in%(3x) cos(3x)dx

Case (4 )

If both ( n ) and ( m ) are even and (+ ive ) , (or one of them zero ) we reduce
the degree of the expression by using the identities

sin(u) = 1—0023(2u)  sinh?(u) = cosh(;u) -1
cos2 (U) = 1+ cos(2u) | coshz(u) _ cosh(2u) +1
2 2
v
7N :
ﬁg ) Evaluate | = j sin?(2x) cos? (2x)dx

Solution:- = %J‘(l— cos(4x) 1+ cos(4x))dx = %J‘(l— cos? (4x))dx

N lj(l—wjdx:EJ‘(E—lcos(8x)jdx:lF—isin(8x)}+c
4 2 2J272 4|27 16

Under Type (@ ) There are two cases

23 E-mail atjelawy2000@yahes.com &S



Dr. Ahmed Sabah Aljilawi A short mathematical review

Case (M%)

If ( n)iseven and ( + ive ), We factor out [secz(u) sec? h(u)J and change the
remaining even power of [sec(u) sech(u)] to [tan(u) tanh(u)] using the identities

secz(u) =1+tan2(u) : sechz(u) =1—tanh2(u)

2T l
u& Evaluate I—jsec (x) tan 3(x)dx

R ™ ™ ™

1 1
Solution :- = jsecz(x)tan_3(x) secz(x)dx=j(1+tanz(x))tan_3(x)se02(x)dx

2 8

I[tan 3(x)—tan3(x)}sec (x)dx =2 tan®(x) _tans(x) +C

% %

Case (@)

If ( m ) isodd and ( + ive ) , We factor out [sec(u)tan(u){sech(u)tan(u)}] and
change the remaining even power of [sec(u) sech(u)] to [tan(u) tanh(u)] using the
identities

tanz(u) =sec2(u)—1 : tanhz(u) =1—sech2(u)

5 1
L\ng‘* Evaluate | —Itan3(2x)sec 4(2x)dx

-3}"-___“'_-:_. T

5

Solution :- | =I(secz(2x)—1) sec 4(2x) sec(2x)tan(2x)dx

~ 1 secz‘(Zx) sec_Z(ZX)
J- sec4(2x) sec 4(2x) sec(2x)tan(2x)dx—§ - +C

o Th

Under Type (% ) There are two cases similar to there of type (@) where the
identities :

cscz(u)zcotz(u)+1 : cschz(u)zcothz(u)—l

24 E-mail atjelawy2000@yahes.com &S



Dr. Ahmed Sabah Aljilawi A short mathematical review

m _ 3 4
L\g\\ 2 Evaluate | —jcot (x)csc™ (x) dx

— T

Solution :-

How To Solve w

sin®(2x) dx csc? () dx cos? (x) dx cot 4(3x)dx

. 1
cos>(x)sin2 (x) dx

tan3(x)sec(x)dx | cot?(2x)csct(2x)dx | sin®(2x) dx

J sin2(x)cos? (x) dx j tan(g)secz(g)dx jsin4(x)cos_2(x)dx sin(x)dx

Methed [3]

Trigonometric Substitutions

If the integral involve one of the forms (az 12, Va2 —u?, Va2 +u? Ju? —az) then

the substitutions as follows :

7/ -If Ja?-u? Let u=asin(@) = a®-u?=a’cos?(0)
2 -If Ja?+u?,a?+u? Let u=atan(d) = a®+u?=a’sec’(9)

8 -If Ju?-a? Let u=asec(d) = u®-a’=a’tan?(0)
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7/ 3
a u
u u u? —a?
0 0
a
a? —u?
“,’/’“\%f%}? d
A&Eﬁ“‘ Evaluate I_j dex
I 4+ X
Solution :- |=j ax dx=£tan‘1(5)+c
4+ %2 2 2

Let x=2tan(d) = tan(d)= 5 = 0= tan_l(g) = dx = 2sec?(0)dd

2
|:j—23ec ©) 4= J'ZS“ (‘9) ezlj.dezlmc:ltan‘l(f)m
4+ 4tan”(0) 4sec?(6) 2 2 2 2

<7 @
7 f‘%ﬁ 2
A@f Evaluate |= I\/l—xzdx
= Xx=sin() At x=—l = —E:Sin(e) = 0=-=
Solution :- 2 2 6
dx = cos(d) At x=\2@ = \f:sin(e) = 0=%
73 73
| = J' J1=sin?(6) cos(6)de = j cos2(0)d = I1+°°S(29)d0
% %
1. % 1. 1. 2n r 1., 7« 7++/3
[ +2sin( )L 2{[3+25m(3)] [ +5sin( 3)]} 2
6
26
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(===

'&Q{gﬁ%\%ﬁ? £ N
; a-—-:.«\iﬁl-g_‘i‘telz_" X dx

Solution :- x=+7sec(d) = sec(d) = JX? —~0 =sec‘1(\/x7) — dx=/7sec(d) tan(#) d@

2
— 1= j V 75;‘;;%; 7 7 sec(@)tan(0)do = jﬁ tan2(6)d6 =7 J‘ (sec?(6) -1)do

= =7[tan(8) - O]+c=~7 (tan[sec‘l(%)] - sec‘l(%)j +c

ﬁggﬁ%@ Evaluate | :Ix3 9+ x2 dx

= -
e o —— —

Solution :- x=3tan(d) = dx=3sec?(9)do

== j 27 tan>(0) 3sec(8) 3sec?(6) dO = (27)(9) j tan®(0)sec®(9)do

== 243! (s.ec2 0) —1)sec2 () sec(d)tan(6)dO = j(sec“ (6) —sec? (0)) sec(0)tan(0)do

How To Solve

243

J‘ x3dx
X2 + 4
0

J‘ sin(x)
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Method [4]

Integral Involving Quadratic Function

If the integral involve a quadratic function (x2 +ax+ b), We reduce it to the from

(u2 + B) by completing the square as follows:

2 2 2 2
(x2+ax+b): rax+ 2 b2 |=[x+2] +|b-2 |=u2+b where u=x+2
4 4 2 4 2

And g _ b_a: then the solution can be found by method [3]

Va \\
L\&‘j\“‘ Evaluate | = j de
e il \/Zx X2

Solution :- | =
olution :- = -“\/—(x —2x+1-1) j\/ [(x— 1) ~1] jJ[l (x— l)]

Let u=x-1 = du=dx

Izj du =sin_1(u)+c=sin_1(x—1)+c
1-u?

e \\
n& Evaluate | = j 5 (4x+9)
L S SN S (x° —

2x +2)%2
Solution :- | :j (4x+5)dx [ (4x+5)dx
C-2x+1+1)%? ) (x-1?+1

How To Solve w
0

X+3

J‘ x3dx .
2 2 o A, 2 —_
X +2X+5 ’ 3-2x—X X2 + 2% +5

cos(x)dx ( — X J‘\/ X2 + 2X dx .tan(x)dx

sin?(x) + 2sin(X) +5 X+ 2
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Method [5]

Integration By Parts

w=u.v = dw=u.dv++v.du = udv=dw-vdu
Consider Judv:jdw— vdu:w—jvdu

Iu dv=u.v—jv.du

u&?j}ﬂ? Evaluate 1= J In(x) dx

™ T

u =In(x) dv = dx
Solution :- dx
du=— V=X
X

.y :xln(x)—jx%dx:xln(x)—jdx:xIn(x)—x+c

—
—— T i i

Q&@? Evaluate | = j tan "t (x)dx

u=tan ‘1(x) dv =dx
Solution :- dx
du= 5 V=X
1+x

XX xtan"(x) —%In(1+ x2) +c

= :xtan‘l(x)—I

1+ X

ﬁg_’* # Evaluate 1= J- xe*dx

™ e ™" "
_ u=x dv =e*dx
Solution :-
du =dx v =¢*
= |= xex—J‘eX dx =xe* —e* +¢
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Tabular Integration

Consider the integral of the form jf(x) g(x)dx in which j f (x) can be differential

repeatedly to Zero and 90 can be integral repeatedly without difficulty Tabular
integration save a great deal of work as natural method consider from integration

f (x) and Its derivative g(x) and Its Integrals
f(x)

\ g(x)
() J' g(x)dx = g (x)
oy

91(X)dx 9>(x)
fﬂr(x) \ j

g2(x)dx = g3(x)

.I: n—l(x)

f7(x) :0\ gn_l(X)dx: In (%)
I =f(x)g;(X)—F'(X)go(x)+ F"(X)g3(X) —......... + f“_l(x)gn(x)
pe (%j
u&tﬁ Evaluate 1= j x%eXdx
Solution :-
f (x) and Its derivative g(x) and Its Integrals

X2 \ ex
2X [ exax — e
0 eXdx =e*

| = szexdx = x%eX —2xe* +2e* + ¢
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B W ey S S

e
QQ@W Evaluate | _J‘(x?’—2x2 +3X +1)sin(2x)dx

Solution :-
f (x) and Its derivative g(x) and Its Integrals

x3 2x +3x+1 sin(2x)

\->
3x% —4x+3 \ Ism(Zx)dx = —%cos(Zx)
6X—
6 \
0 \

I— = cos(2x)dx = —Esm(Zx)

I— =sin(2x)dx = %cos(Zx)

1 1 .
_‘-SCOS(ZX) = ESIH(ZX)

<

p (%j?
[&@ﬂ _Evaluate 1= j X sin(x)dx

=

. =e* dv =sin(x)d
Solution :- - v =sin(x)dx
du = e*dx Vv =—c0s(X)
| =—e*cos(x) + je cos(x)dx = —e* cos(x)
u=e* dv = cos(x)dx . .
Where j= J'e cos(x)dx = .
du = e*dx vV =sin(x) N

CD/:e sin(x) — Ie sin(x)dx = e*sin(x)

-

-

-
I

\5—_ ————————————————

| =—e*cos(x) +e*sin(x)—1 = 21 =-e*cos(x)+e*sin(x) = =%ex(cos(x)—sin(x))

)
@ How To Solve

X2 In(x +1)dx x.5ec 1 (x)dx x2 tan "1 (x) dx

(x‘2 +xt +1)In(x)dx (xS + X2+ X +1)e‘2xdx e *sin(x)dx
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3 j x3eXdx j V1-x2 sin7t(x)dx j x[In(x) P dx I sin[In(x)]dx
Method [6]

Integration Of Rational Functions

JLefinition - A rational function is a quotient of two polynomials as

R(x)=g”—((xx)) Qn#0 Where P,(x) and Q,(x) are polynomial of degree
m

n and m

4’)) If n>m we perform a long division until we obtain a rational function

whose
number numerator degree than or equal to the denominator degree

LN‘R’;}
7 fﬁ% 5 4 2
Aggj%? Evaluate I=jx —OX —2xT—3x+4

TR X3 +2X+3
Solution :-
X2 —6x—2
X3 +2x+3 X2 —6x* —2x% —3x + 4

T x° F2x3 F3x2
—6x*—2x3—5x% —3x+4

+6x4 +12x2 +18x

—2x3 4 7x% +15x + 4

+2x3 +AX+6

7x% +19x +10

3 3

|:I 2 px—p4 1 +19x+10 dXZEXS_gxz_ZXJ‘7x2+19x+1odX
X +2X+3 X +2X+3

P (x)

(3’» If n < m we shall discuss three cases of separating Q—(x) as a sum partial
m

Fractions
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™ case (1) If the m factors of Q. (x) are all different and simple , that is
QX)) =(xX—a)(x-ay)...... (X—apy) , then we assign the sum of m partial
fractions to these factors as follows :-

AL A An

+o. +—M" __ where AL, A,..., are constant
(—a) | (x-ay) (x—an) Rl

(T
/%’%i? 2 ’
Lx&-,;_. Evaluate |=IX+—de:I X“+3x+3

3

S

X° — X X(X=1)(x+1)
S x>+3x+3 A B C _ AX-D(X+1)+Bx(x+1)+cx(x—1)
Solution & A x oD e D) X(X=BD(X+1)

X2 +3X+3= A(x-1)(x+1)+Bx(x+1)+cx(x-1)

at x=0= 3=A(0-1)0+1)+0+0 = A=-3
at x=1= 7=0+BQ)L+1)+0 =B=7,

at x=-1=1=0+0+C(-1)(-1-1) =C=1

x% +3x+3=Ax% — A+ Bx? + Bx + Cx? —Cx

=(A+B+C)x?+(B—C)x—A

Or

A+B+C=1

B-C=3 =—A=-3 B=% C=%
~A=3

=

(=372, 12 g s Tinen + 1
I_J‘(x +x—1+x+1)dx 3In(x)+2In(x 1)+2In(x+1)+

= Case (2) Repeated factors of Q. (x)
Suppose (x—a)" is the highest power of (x—a) which divided Q,(x) then
to this factor we assign the sum of r partial fractional as follows:-
A LA A

(x—-a) (x—a)? +o + x_a) where A,A;,...,A are constant

(N\(;j
7 f‘%ﬁ

) 3_ ) )
'EQ@? Evaluate Izj X® —3X°+4x-2 "

X(X -1 (x+D(x +2)°

T Ty
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X3 —3x% +4x -2 A B C D E F G

Solution :- A n + n n n
x(x—D)2(x+D)(x+2)°> x (x=1) (x-1)? X+1 (x+2) (x+2)® (x+2)°

o~
&Q@f@ (x+5)

Evaluate | = dx
e (x+2)(x—1)°
Solution - (x+5) _ A B C  _ AX-1)?+B(x+2)(x—1) +C(x+2)
(x+2)(x-D?  (x+2)  (x-1)  (x-1? (x+2)(x-1)*

Case (3) Repeated factors of Qn (%) js (x? + ax+b) is not analysis we let
(ax+Db)
1 ax+b

For Example :- ——=— because (x? +1) is not analysis
X“+1 x°+1

C a7

N T

p r%?ﬂ
L&?}\‘*’@ Evaluate |= I X dx

B (x2 +D)(x+ l)2

X _ Ax+B C D

Solution :- D12 (C1D) (4D (x+1)?

How To Solve

°3 2 . 2
X7 —X +2x+2dx dx X5 =2

J X% +3x+2 J x3—x J (x+1)(x-1)?

° 2 * > 2
X< +3x+3 dx S dx de Xc -1
J (x+1)(x% -1 J x“(x+1) J x

dy
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Method [7]

Integration Of Irrational Function

If the integral contain a single irrational expression the from
1 1

Y(ax+b) = (ax+b)a Let z= (ax+b)a = z9=ax+b = gz t=adx= dx=gzq‘1dz

(=T
7 \f%ﬁj 2x+3 2X+3

2 Evaluate | = ——dx
QQ-E__ e NX+2 (x+2)]/2

Solution :- Let z:(x+2)% = 7% =x+2 = 2zdz=dx
2
=1 ij 22dx=2j‘(222 —1)dz:2(223—zj+c:2[§(x+2)3/2—(x+2)]/2j+c
z

CN\(;}

Y ]
L €= Evaluate | = j dx
m& @______‘____z_ 2, \/— 23 12

Solution :- Let z =(x)% — 2% =x = 6z°dz = dx

5 5 2
|:J.64Z dzg):(-sj' L =6J-Z dz=6j(z—1+i)dz
2" +1 2°(z+1) z+1 z+1

6(22 —z+In(z +1)j+c 6(2x]/3—x]/6+ln(x]/6j+c

nm
Evaluate | =

dx
e il J‘l+‘\‘/_ 1+x]/4

Solution ;- Let z =(x)% — 7% =x = 42%dz = dx

2 4.3 5
I=J‘Z 42 dz=4 Z—dz— (z —z3+22—z+1—i)dz
1+z z+1 z+1

= 125—124+123—122+z—|n(z+1)+c
5 4 3 2
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Lﬂé‘%ﬁ o)
7N :
3y 1 Y3
A%? Evaluate | =J‘ X+1dx=J‘(X+1) dx
E S W W W SN X

= X

Solution :- Let z:(x+1)% = 73 =x+1 = 3z%dz =dx

How To Solve

X~/ X —1dx 2X—Jr%adx
J . (x+2)/

'2.\/x+1—3dx [ dx X d
J 34x+1-2 J x@-¥x) Ji1+Ux+x

X
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Method [8]

Integration Of Rational Functions of Trigonometric

If the integral is a rational function of trigonometric substitution of t = tan(g)

Will reduce the integral to a relational function of t which can be handle by

method [6] mathematically speaking

t=tan(l) = oty = Ko 9 gy 24t
2 2 2 1+t?

t . cos(2) = .

. X
sin(z) =
(2) N1+t 2" 1+t

) . X X 2t . t
sin(x) = 2sin(=)cos(=) = —— = |sin(x) = ——
(x) (2) (2) ny (X) nY
2, X . 2.X 1-t2 1-t?
cos(x) =cos“(=) —sin“(=)=——= = |cos(X) =
(x) (2) (2) it (x) e
L:f*\‘-i"?fj
72\ )
A&Qj“*ﬁ Evaluate | = J de
R 4 —4cos(x)
2t
——_dt
2
Solution :- | =J‘de=_“ 1+t :J' 22dt >
4 —4cos(x) 1-t? 5(1+t%) —4(1—t?)
5-4 5
1+t
:Zj- at : :Ej‘itz:gtan‘l(St)+c:3tan‘1[3tan(§)]+c
1+09t 3J 1+ (3t) 3 3 2
37

E-mail atjelawy2000@yahes.com &S



Dr. Ahmed Sabah Aljilawi A short mathematical review

(T
e
L‘QS}%@ Evaluate | = j dx

Torm e m = 3cos(X) + 4sin(x)

Solution:-
2dt
B 1+ 12 B dt B dt B dt
=] S et P sl e
1-t 2t 3(1-t°)+8t 3-3t° +8t 3t —-8t-3
3 5 |t4 5
1+t 1+t

dt dt
e
3t°—-8t—-3 J Bt+1(t-3)

1A B 1 At-3)+B@t+])
G+)(t-3) (Gt+l) (-3)  @+0{-3)  Gt+1)(-3)
3 1
1=At-3)+B@E+D) A=-—=  B=_
I:—2j(i/10+w)dt=—2(—ij‘3—m+iji):lln(3t+1)—lln(t—3)+c
gt+1 t-3 10) 3t+1 10J)Jt-3 5 5

Lm.
7 \\ﬁ‘%j ,
ﬁg @?._Exaluate | = J' _sec”(x)dx.

1+ [tan(x) P

T T

du

Solution:- let  u=tan(x) = du=sec*(x)dx = dx=—s;
sec”(x)

secz(x)dx 3 EIEQ?(X) du du

= tan_l(u) +C= tan_l(tan(x)) +C

_Il+[tm(x)]2 _.“l+[u]2 Sec?(x) :I1+ u?

How To Solve £

" dx " dx " cos(x) dx " dx

1 J5+2cos(x) J 2—sin(x) J 5+4cos(x) J 2—cos(x)

2 [ dx " dx " dx [ dx
J tan(x) —sin(x) J 1—cos(x) J 1+sin(x) J cos(x) + cot(x)
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Mathead Software

ﬂ File Edit Wiew Insert Format Math Symbolics  Window  Help
O-==Hd &M@ fie 7 = o0 | B R
| Normal | arial ~ |10 ~| B r U ||[El== ==
o il >, =" 1= Boolean
B 5 fin M M7 men =
gl iLs o F-% dxt Bu [ = oA W xf xfy xfy
Ealculatur \ \ Prograniming
sin cos tan In Add Line £—
nl i 1=l I "J—' it otherwise
R O e L far while
™ 78 =] £ brealk continue
T 4 5 B o= return on errar
- 1 2 3 +
E= [} —_ = i
[Symboic | ® 8 v & = ¢
— - — Modifiers n 8 a P
float caomplex assume o = & x o &
saolve simmplify substitute - a0 ‘i’ ¥ W w
factor expand coeffs A B T A E F
collect series parfrac H & 1 K A M
fourier laplace FArans M = O FP =
invfourier inviaplace invetrans T v & > ¥ o
M7 — M — M| —
d [ s . 4
i 4 sin(x) + 4x! — 5-x7 + cos(x) + 0
L4 =
2z
2-X
I Y
1 2 23
F o= J— (l —1
X+X e | — WV —» —/ + 2-X + 2-exp(2-X)
\, A l}'{- 2
C X
. d
1= (asmn{2x)) — vl — N
dx 1
2
2z
1] —a4-x")
. .
= +1 . d 3 cos(x)
Vw2 = e + In{sm(x)) —v2 s 2xexp!x +1! + —
dx” sm{x)
3 5
v3 = lx + 2x)!
¥ 2 3 3 4
d |5t 1.0 2 | | 5t I~ 2 | (- i
3}-‘3 —a6e0-'X + 2-X! 13X + 2 +3a0-'X +2-X! 13X +2'"X+ 30X + 2-X
dx
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{\X3—|—2X—l— l}cb:%— %-X4+X2+X

tani{ 2=} d=< > % - 111{__2 4+ 2 tanl 2 =) 2}

i

{1 -+ XZ}

] sin{2x=x) + cos{3) dx — _2—1-(:05(2-:() -+ %-sill(3-x]
| dzx —> atan( =) J e dsx —> % cexp(Z-x)

«' Mathcad Professional - |3—e.}]-¢.mcd]

B File Edit View Insert Format Math Symbalics Window Help

Normal - | duial o - B I U EEE
D2 @R_RY {28 o« " = % o - @9
Solve Graph
a3 1) _ vath |
i oL SI(X)-cos(X) B A4 [
m:=|-1 -3 3 fx)=—7—— vm [ <E
X 1 ap
L2 0 1) (ki
: 2
(—0.143 —0.143 0.571 t1(x) = (sn(x))
m Y= 033 0 0333
0286 0.286 —0.143
(2 -1 2)

3 aK
[ %, xt Il
o M ma Columns: |3 Insert

- Mathcad Professional - ls-e_}le.mcd]
"'File Edit View Insert Format Math Symbolics Window Help

Normal ~ || Arial ~ 10 - B 7 U === = i=

D-H @GRY & @ = "z e = && 100 -] g 2

f(x.¥v) = smn(x) + cos(y)

£
; T 2 i ;
i BE & / \ f"/\ TR /_\\ ‘I
SR —ld\ e : o = S 75 : _,\{-0
tan(x) ¢ \/ A o \_/ i 3 -
{ oSN B
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=% Mathcad Professional - [4e3le.mcd]

[5] File Edit View Insert Format Rath Symbolics Window Help

f(x) := g |
root(f(x).x) > (1 —1)

f1(x) :=sm(x) —1

root(fl(x).x) — T

=} Mathcad Professional - [“l.mcd]
G| File Edit View Insert Format Math Symbolics Window Help

D~-=Ed &Y = @B e = D e -] 8P
Normal ~ | Arial ~ /10 =| B r U === = i=
Xi=1 y:=2
- T
2 2
X, == }" =3 Function Category Function Name
All » locos
- > — Bessel — acosh |
_‘ +x=1 Complex Numbers < | acot
- ~ Curve Fitting acoth
) -'/ _O 61 8 ! Differential Equation Solving acsc
Fn]_(l(x \.‘) — | Expression Type acsch
A . 1.618 ) File Access | Ai
A< z / Finance ~ angle -
| B AR PP ey R ey A ANAAY
acos(z)

Normal - | Avial o - B I u E=E=E
-2 &RV L@ « He = 1004 g
3 2 2
Slve:sysienm x+y) expand - +3xy+3xyv 4y
X+ y—2z=2 £3 Q=2
-2x-3y+3z=1 m=|-2 -3 3 _ XD 1
lim %7( — ;
\ 3 . Jox. 4 2
4x+3y+z=4 ! ! X ’
. 3x+1
72\ 71265 \ lim —— 2%
-t e " - e i e\ #F 2
x>7" (x-7)
n=|1 Isolve (m,n) = | —0.559
\4 )/ \ 0.618 i d
—atan(x) - ;
dx 1+x°)
f(x) = sin(x)
= . 1 1 s 1 |7
f(x) series,x=10,8 N o PR IO, N S N
6 120 5040

Returns the angle (in radians] whose cosine is z. Principal value for
complex z.

oK Insert Cancel

@)

Solve Function

41

2 -3
X + 2x—3 = 0 solhe,x —

x2+ 1 sohve,x —|
—I

X+ 2 = 0solve,x —» -2

1
2

2 2 i-exp(2)
X +e sohve,x —

N -

~iexp(2)

E-mail atjelawy2000@yahes.com &S



Dr. Ahmed Sabah Aljilawi A short mathematical review

2- Series Function

f(x) = e
f(X) series,x=1,3 —exp(l) +exp(l)-(x-1) + %.exp(l)-(x— 1):

3- Expand , Factor, Simplify and Function

(a+ b)3 expand — a3 + 3-a2-b + 3-a-b2 + b3

a3 + 3-a2-b + 3-a-b2 + b3 factor — (a+ b)3

r+S S

S r-s . r
simplify — —
S 2
— S
-S

4- Float and Substitution Functions

2-acos(0) float,7 — 3.141593

e float,40 — 2.718281828459045235360287471352662497757

2
x+3 substitute, x = (y+ 1)2 N [(y+ )7+ 3]
2 4
X (y+1)

sin(6)2 + cos(9)4 substitute,sin(e) = u,cos(e) =k — u2 + k4

substitute,a=c+1,b=c-1
a2+b5 | —>c-(—9-c+7+c4—5~c3+10-02)
|factor
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5- Collect Function

x2 — a-y2-x2 + 2-y2-x — X+ X-y collect, x — (—a~y2 + 1)~x2 + (y + 2-y2 - 1)-)

2 2 2 2 ( 2 ) 2 2
X" —ay X +2y -x—x+xycollect,y —»>\-a-x"+2:x/-y +xy+x —X

x+ 3 |substitute,x= (y + 1)2 (y2 42y + 4)
—_— -
x2 expand (y4+4-y3+6-y2+4-y+1)
substitute,a=c+1,b=c-1
a2+ b5 - c-(—9-c+7+c4—5-c3+ 10-c2)
factor
3 47 i 1172 47
19 T g3 SMPlly — oo o0 * g3 Simplify — .66327108092812676854
X’ - 3x-4 I 2:n(@) oo 2
a1 +2-x—5simplify — 3-x-4 e simplify — a

sin(x)2 + cos(X)> simplify —> 1
30! simplify —> 265252859812191058636308480000000

1 X 2-X —(2-x2—9-x—6+x3)
+ - factor —
Xx-1 Xx+3 x+2 (x=1)-(x+3)-(x+2)

n
1 1 11
3 i yields—>{§-(n+1)3—5-(n+1)2+6-n+6}-yields

Il
[EEN

80926932541

10 1
1 = | lyields = 22229 ol
11 ( ksj YIS = 39532800000 7

2T T (2 (X )
J JO sin(x) dxdy — 2w ):( +11 dy dx — % —2.In(3)
§ 0 J—ZX "
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