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Solution of the Equation

Solution equation of the first degree:-
EX:- solve the different equation of
X+2=3
X=3-2
X =1 set. Solution = {1}

Solution equation of the two degree in this from ax2+bx+c=0
Use

b+ Db2-4ac
D G ——
2a

Ex"- solve the different equation of x2+5x+2=0
-b+ Vb2 -4ac
KZmmmmmmmmmmmooneee a=1,b=5,c=2
2a
5£V25-8 -5V 17
5-N17  -5+417

Set solution ={ ------------ , m=m==mmmmmes }
2 2

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)




Equation

Solving equations of the first division Simultaneously and graphically
Solving equations of the first division in two variable simultaneously:

Include this way do coefficient variable equal value and plus if was different
and minus if was equal , similar then we find solution .

Ex : find solution equation set simultaneously:

Sx+4y=8....(1
( x-2y=7) *2

And compensation for the value of x in the equation (1) , we find value of y
Ex+4y=8 [_> 5(2+4y=8 —> 4y=-2 —> y=-1/2

Set solution={ (2, -1/2) }

And compensation for the value of x in the equation (1) , we find value of y
X+y=10 = y=10-X = y=10-(-6)=16 —=>y=16

Set solution = {(-6 , 16) }

H.W: find solution equation set simultaneously: x - 2y =3
2x +5y =10
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Include this way :-

Solve every equation alone and find points and do x=0 and find y , and do y=0
and find x ,and draw every equation in rectangular coordinates and find identity

will be solve two equation as .

Ex :- find solution equation set :

X+y=3
Y =4x-2

Let L2: y=4x-2

x,y)

-2! (|0,-2)

(1/2,0)

Solytiop set = {(1, 2)}

O
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The Matrix
Def. : A rectangular away of number is the form

a11412 0 Qqp ]
mxn

Am1Gmz  **° Qmn

Is called matrix .

EX: A=[70 3]

5 -9

Types of matrices

1- null- matrix : is the matrix which all elements are equal to zero and denoted
By 0

2- Square matrix : A matrix having the same number of elements in rows and
Columns .

. [=5 7
Ex: [ 3 OL*Z
3- Scalar Matrix : it is diagonal matrix whose elements all equal to k

3 00
Ex: 10 3 0

0 0 3
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Operation on Matrices

Addition of Matrices:
Def. : is define only for matrices having the same order .

5 1 —4

-1 9 5
Ex:let A=
]2*3 3 2 -7 2%3

0 1 -2 B= |

A+ B= [g 130 _19]2*3

seaz[t 0 1)
-1 9 5

avo=[ 0 o

SR

-3 -1 5

Def : ( Multiplication by scalar )
Is define by product the matrix A,.,) by a scalar k .

-1 2 -3
Ex:let A=| 4 9 5 ]
2 1 0133

2 -4 6
2A=|-8 -18 —10]
—4 =2 0 l3s
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Transpose of matrix
Def. : let A is a matrix ,The transpose denoted by AT and obtaind by interchange
The rows and columns in A.

3 0
Ex:ifA=]|5 8 then AT =
-9 —4 3%2

3 5 -9
0 8 —4ly;

Matrix Multiplication :
LetA=(q), . andB= (b;)_ arematrix then the product A.B is defind

Only when n=r and is the (m*p) the order of (c),., = AB

1 0 4

—4 O _1 3%3

The Inverse of matrix :
The invers of matrix A = (aij) is denoted by A~ (squar matrix) sit
ATLA=A . A1=1 , A tisexistsifand only if A#0 .

Invers of matrix (2*2)

. . a a
If A is square matrix and A = (ai a;z) then

1 1 (azz —a12)

T deta \—Qz1 Qg

3 -1

Ex:ifAz(2 c

) find A~1 ?

A S 5 5 £ £ £ 5 50 55 55 55 50 50 625 65 &° &0 4




3 -1

|A|=|2 5

|=15+2=17

s 1
e (5 D)2 (5 ))- (_ _)

17 17

Invers of matrix (3*3)

a1 Q412 Q13
IfA= (‘121 az; ‘123) then
az1 A3z 33/ 3,3
1-detA#0.
A11 A12
2 - cofactor of A (cof A) = (A21 A,y
Az Az
3 - adjective of A= (cofA) T =adj A.

1

- -1 =
4- 4 detAd ’

adj A..

5' A_l.A=I3.

-2 1 0
Ex : find the invers matrixto B = ( 4 -3 —1> ?
0 -5 1

-2 1 0] -2 1
Sol:detB=4 -3 —-1| 4 -3 =12+#0
0 -5 1 0 -5

(+I:§ o b Sl 5\ & 4 20
cofB=| -5 | +[5 o -[% =<_1 2 10

_ h 1 -2 2
\+ _13 _01 _|42 —01| +|42 —13|
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)

-1 0 -3
2 —4 0
-5 1 -1

—-10 2

— N
(.
— N
(.
T

—-20
1 - 13
H .W : find the invers of matrix to (

Adj B = (cofB)T=<

Must be satisfy B. B ~




A

Determinants : for any square matrix there exist a number called the
determinant of A and Denoted by |A|.

) 2 1 5
4| squar det. 4 -2 0 third det.
9 -5 6

-3

Ex: 0

Square determent: if we have | A | from order two then

ad-bc |A| =
Cd

Ex: if A=(7 3) find |A]?
0 -4

Al=|7 3|=-28+0=-28
0 -4

Order 3 :// there is a special way for evaluate the det. Of order 3 only by adding
columns:

all al2 al3 all al2
|A|=| a2l a22 a23 a2l a22
a3l a32 a33 a3l a32
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Solution of system of linear equation by cramer’s rule
If we find equation by (m*n) i.e.

Am1X1 T QpaXy T ApzX3 +

ay1 Qg
A - . .
aml aml aml
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Such that A:number matrix ~ , x:variable matrix
B : absolute matrix with no any variable
The solution of linear equation is aunige/when det. =0 and may be
colcalated from the formalas x1,x2,x3,....... , Xn variable .

Ex: solve the system of determint :-
X+y=2
2X—Y =5

Dj=[1 1 |=-12=-3
2 -1

Dx|=|2 5 |= -2-5=-7
5 -1

Dy| 41 2|=54=1
2 5

Solution set. = {(7/3 ,-1/3) }

Straight Equation
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We find equation of line if found :

1)twopoint bylaw X222 = 22

X—X1 Xop—X1

2) If found slope and point ,we use lawy —yl =m( x —x1)

Ex : find equ. of line passing through the point (2,3),(-1,5)

- - -3 5-3 -3 2
YV Yoy, VTS > 22 =2 5 3y4+9=2x—4
X—X1 Xp—X1 x—2 -1-2 x—2 -3

2x + 3y -13=0

Ex: find Equ. Of line with slope = 3 and passing through the point (0,4).

y-yl =m(x-x1) , y-3=3(x-0) ,y-3=3x , 3x-y+3=0

Stright Rectanqgular

Ifwas L1 is Alx + Bly +c1=0
Andwas L1 is A2x +B2y +c2=0
Then
L1 | L2 3 M1.M2=-1
Ex: find equ. Of line passing through the point(3,-5) and vertical at linex+ 3y =11.
Slope of the vertical =B/A=3=M
Then

y-y1=M(x-x1) , y+5=3(x-3) , y+5=3x-3, 3x-y-14=0.
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Parallel line

Ifwas L1 is Alx + Bly +c1=0
Andwas L1 is A2x +B2y + c2=0
Then

L1/ L2 «——> M1=M2

Ex: find equ. Of line passing through the point (-2 , 1) and parallel to the line
3y-2x+7=0 .

Slope of the line (M)=-A/B = 2/3

y-yl=M (x-x1) , y-1=2/3(x+2) , (y-1=2/3(x+2))*3 , 3y-3=2x+4 , 2x — 3y +7=0
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Trigonometric function

1) y=sinx 2) y=cosx 3) y=tanx = sinx/cosx

4) y=cotx = cosx/sinx ~ 5) y =secx = 1/cosx 6)y =cscx = 1/cosx

Some ldentity Particularly

1) sin?x + cos?x =1

2) tan>+ 1 = sec?x
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3) 1 + cot2x = csc3X

J) daa glf
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Triangle Solution

Sine formula

In any triangle ABC be
A, B, C was length of triangle sideand A , B , C measure angles opposite of side
them.
Ex: ABC include B'=200cm, A=30° , ¢c=105" find A'?
Firstfind B , B =180-(105+30)=45"
SinA sinB  sinC sin30 S|n45

200* sm30 200*(0.5) 100
YT — R — =S =100\2 = 100(1.4) = 140 cm
Sin45 12 1~2

Cosine formula
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In any triangle ABC be :
A”?=B"?+ (C"”?-2B'C' cosA
B”?=A"”+C"?-2A'C' cosB
C?=A”+B"”?-2A'CcosC

Ex: 2ABC include C’'=9cm , A’=10cm , B’=8cm , find measure
every angle A, B, C?
A?=B?+C"?-2B'C'cos A
100= 64+81-144 cosA
-45 = -144 cosA — cosA =45/144=0.3125 — A=T7I°

B?2=A"”+C"”?-2A'C' cosB
64=100+81—-180cosB — cosB=117/180=0.65 — B =49°

C?=A"”+B"?-2A'C'cosC
81=100+64 -160cosC — cosC =-83/160=0.51875 — C=58"
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Sector circular

Is part of surface circle determint Arc of circle and radius pass end of the
Arc and called M central with angle sector smaller and measure is small
of 180°.

Area sector circular
Area sector circular =1/2LR  inuse L=@R we get:
As =% @ R?

Ex: find area sector circular Arc =8 cm and radius circle =3.2cm ?

Area sector circular = 1/2LR =%* 8 *3.2 =12.8 cm?

Ocean Sector circular
Ocean sector circular = 2R + L

Ex: find ocean sector circular if know length of Arc 6 cm and length of
radius 5 cm .
Ocean sector circular =2R + L
=2(5)+6 =16 cm

Segment circular

Is part of surface circle determint Arc include and tendon pass end the
Arc.
M central called angle segment small and measure 180°.
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The Derivative

the derivative of a function y = f(x) is defind by dy/dx , y' , f'(x).

Differentiation rules

I
=)
>

5

1) y=xn
2)y=k
Jy="1xg
4) y =k f(x)
S)y=f.g
6)y="1/g '
Ny={x)" '

e <<«

SoExh o

gQ

< <

n (f(x)) *-'. £'(x)
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Ex: findy':-
1) y=x3-2x2+3x-5 —y'=3x>-4x+3

2) y =x3(5x — 4) — y'=x35)+ (5x — 4) *2X
3)y = (x2-10x)/(3x -4) — y'=(3x-4)(2x-10)-(x2-10x)(3)/(3x-4)?

4) y = (x2+4x-8)3 — y ' =3(x*+4x-8)? . (2x+4)

Implicit Differentiation

Note :- we use after all derivation 'y ,dy/dx always.

Ex: find dy/dx for the following:
x*2+y?*=10 - 2x+ 2y dy/dx =0

2y dy/dx = -2x —dy/dx = -Xxly

Derivatives of Trigonometric function
) y=sin@ — y'=cos@d9

2) y=Cos@ — y'=-sin@dd

) y=tan@ — y'=sec2ddd

4) y=cot@® — y'=-csc?@dd

5) y=sec@ — y'=secdtan@ dJ
6) y=csc@® — y'=-cscd cotddd

Ex: find y ' for the following :-
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1) y=x2+sin(x?) — y=2x + cos (x?).2x
2) y=sin’x +cos*(x) — y' =0

3) y=x%(cos(3x))?> — y' =x22(cos(3x)).-sin(3x).3 + (cos(3x))? .2x
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Integration

Integral formular

1) [ x»dx =x+/n+1 +C

2)[kdx =kx +c

3) Ja f(x) dx = a f(x)

4) [(f+ g) dx = [f(x) dx + [g(x) dx

5) J(f(x)) . F(x) dx = (f(x))*+! / n+1 +c

Ex: Evalute the following integral :
1) | (x3+4x—5)dx =x72/-2 +4x2/2 -5x +C
2) J( x2 -2x +3)2 .(x-1) dx = ¥ (x2-2x+3)3/3 +C

Integration of Trigponometric function
1) [sin@dp = —cos@+c

2) [con®d® = —sin@+c

3) [sec’@dd = tan® + ¢

4) [csc?*@dP = —cotD + ¢

5) [ secd tan® dp = sec® + ¢

6) [cscd cotd dp = —csc@ + ¢

Ex: Evalute the following integral :

—csc?5x

1) [ csc?5x cot5x dx =
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—sin?5x

2) [sinx cosxdx = +c

5

Definite Inteqgrals :

If f is continuous on (a, b) then
b b
[ fx)dx =F (x)] = f(b) - F(a)
a a

ex: evaluate the integrals:
2 2 (2 (1

[ x2dx =x%3] = -
-1 -1 3 3

1 (x+1)31 (1+1)3 (0+1)® 8
2) | (X+1)20X = mmeeeen | = mmmeenee =

0 3 0 3

/45 45

3) Jsec 2x dx =tanx | = tan(45) —

0 0

3

3 3 3 3

tan(0) =1-0 =1
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Application of definite integration

1) Area under curve :
a) if y=f(x) , x-axis , x=a , x=b then

X=b
A= [ ydx
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b) if y=9(x) , y-axis , vy

y =d

A= [ xdy

y

Ex: find the area bonded by y=x?-1 and x —axis and x=1 ,
X=4

x=4 4 X3 4y
A= ydx =] (@-1)dx=--X]= (-
x=1 1

(17

4)—( 1)

2) Area between two curves

If yl1=1(x) , y2=9g(x) then area between two curve is

=b y=d

A=](yl —y2) dx or A=[(x1-x2)dy

y =c
Ex: find the area bounded by the curve y = x2and the line y—x=2.

x=2 2 X3 X2 2
A=l (yl-y2)dx|=]](x2-x-2)dx|=] == - - - 2x]
x =1 =1 3 2 -1

(2 (2)? (-1 (-1)2 10 7 27 27
core = ereee o4 ] = [« e #2] | = [ e L 1 ol
3 2 3 6 6

=1
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1) The Trapezoid rule

b C
[ F(X) dX = =] yo + 2y1 + 2y2 + +2yn-1+yn]
a 2

2) Simpson’s rule

b c
[ f(x) dx = [ Yo + 4yl + 2y2 + 4y3 + +4yn-1+yn]
2 3

C=b-al/n

13
Ex: find integral by the trapezoid and simpson’srule: [Vxdx , ¢=0.05
1

Y=Vx — ynZ\/xn
YQ:\/XOZ\/lzl
Y=Vx; =v1.05=1.024 695077
Y=V x,=v1.1=1.048808848
Yo=Vx3=v1.15=1.07238
Yi=Vx4="1.2=1.09544
Ye=vxs=v1.25=1.1180339
Ye=Vxs=v1.3=1.140175

3 C
Vxdx = [Yo+2 Y1+ 2y, +2 Y3+ 2y, +2 Y5 + Y |
2

0.05
= ———--[1+2(1.024695077) +2(1.048808848)+2(1.07238)+2(1.09544)+2(1.11803:
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2 +1.140175]
=(0.025) [ 12.85890251]

=0.321472562 =0.3

3 c
Vx dx = ---- [Yot+dyi+ 2y, +4 Y3+ 2y, +4 y5 + Y ]
3
0.05
= -—[1+4(1.024695077)+2(1.048808848)+4(1.07238)+2(1.09544)+4(1.1180339)
3
+1.140175]
- (0.016) [ 19.28912173]

=0.308625947 =0.3
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Statisties

1) Arithmetic Mean
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Ex: find Arithmetic mean for the number :-
3,10,5,8,7

3+10+5+8+7

Ex: find standard deviation to numbers :
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A
5
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1+3+5+7+9
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Spherical Trigonometry
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Spherical triangle : Aspherical triangle is that triangle which is formed upon the surface
of the sphere by the intersection of three arcs of great circles and the
angles formed by the arcs at the vertices of the triangle are called the
spherical angles of the triangle .

Pole triangle

Pole triangle : is that which is intersection three great circle .
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The Solution of right — Angled spherical triangle
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The relation ships of right — angled spherical triangle are very convenienty obtained frc
“ Napier rules of circular parts™ .

Ex: solve of right spherical triangle if know A’ =108 ° , B’ =33° 50’

Sin A¢=cosB¢. cosA’
cosA =sinB . cosA’ =sin(33° 50").cos(108°)
=(0.55677)(-0.30901) = -0.17205 — A =99° 54’
sinB¢= tanA’. tanC’¢
tanA' tanA’  tan(108°)
cosB =tanA’ . cot C' =------- — tanC' = ---------- = meemmeeeemeee-
tanC’ cosB cos(33°50")
C'=105°'

sinA’ =tanB¢. tanB’
tanB’

sinA" = cotB . tanB’ = -------- —tanB’ = sinA’ . tanB = sin(108°).tan(33°50")
tanB

Oblique spherical triangle

Oblique spherical triangle : is spherical triangle angle isogonal and this laws for
Any triangle :

sinA’ sinB’ sinC’

SInA sinB sinC
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ex: find B" if know A=130°5" , B =32°26" , C=36°45" , C'=51°%" , A'=84°14".

sinA  sinB sinC  sin(130°5") sm(32 26") sm(36 45")

sin(51°6") . sin(32°26 ) (0.778243148).(0.536317914)
SINB' = =====mmemememe e S e
sin(36°45') 0.5983246

0.417385742
S —— = 0.687590809 — B'=44°14’
0.5983246

2) cos A" =cosB’. cosC’ +sinB’ . sinC' . cosA (cosine formula)

Ex: find C’ of spherical triangle ABC if know A’ =76°25" , B'=58°19" , C=116°30".
cosC' = cosA’ . cosB’ + sinA’. sinB’. cosC
= ¢0s(76°25").c0s(58°19") + sin(67°25").sin(58°19").cos(116°30")
= (0.234859371).(0.525224137) + (0.972029359).(0.850963926)

(-0.446197813).
= 0.12335381 — 0.369077839
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=-0.245724029

C' =104°14

H.W: find A’ of spherical triangle ABC if know A =150° , B'=45° , C'=60°.

The spherical Excess

The spherical Excess : is the sum of the three angles minus of 180 and called is E

E=(A+B+C)- 180

E r? T
Avrea spherical triangle (As) = ---------------
180

Ex : find area spherical triangle which is formed upon the surface of the splere R = 25cm
If know A =74°40", B=67°30" , C=49°50".

E=(A+B+C)— 180 =( 74°40" + 67°30" + 49°50") — 180°
=192° - 180° = 12°

E R (12).(25)>. (3.14) 23550
Y —— s —— S — = 130.8
180 180 180

H.W: find area spherical triangle which is formed upon the surface of the splere R = 20cm
If know A=79°, B=84°21" , C=063°.

A S 5 5 £ £ £ 5 50 55 55 55 50 50 625 65 &° &0 4
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