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m Trigonometry J

et FHER

B Remember \ The main trigonometrical ratios of the acute angle and the important relations between them

(11T
’The trigonometrical ratios of the angle A ’ The trigonometrical ratios of the angle C
Cc
: Opposite BC . Opposite ~ AB
A = = = =
Rt Hypotenuse AC sHC Hypotenuse AC
eBak Adjacent AB = B C Adjacent  BC
[ ] e — — =
. Hypotenuse AC SIS Hypotenuse AC
Opposite  BC Opposite sAB
- B A = &
oA et AB ; CHNC = ot b
[ Some important relations}
sin A
e cos A
elfm(£Z A)+m (£ C)=90° ,then sin A=cos C s cosd =sin C
e If sin A=cos Corcos A=sinC sthen m (£ A) + m (£.C) = 90°
> =t |

et

® Remember
(TS

—

The trigonometrical ratios of some angles

e sin 30° =

e tan 30°%=

2
esin 60° = V__Q,:
2
e cos 60° = —%—
v_

e tan 60° =Y 3

e sin 45° =

e cos 45° =

- -

e tan 45° =

2
1
2
e cos 30° = E
p.
L
13

Notice that
eos = 0.-?-.1 ﬂaﬁn’we use the calculator to. ﬁnd B by using the keys as the

follewmg sequem;e ‘ftﬁtﬁ'lcft | j i] -
Then§=44°2025 :

' P
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m Analytical geometry J

et

[T

The law of the distance between the two point A s B (the length of E) :

AB =/ (difference between X - coordinates)? + (difference between y - coordinates)?

A(X;sy,) The law of finding the coordinates of the midpoint of AB:

. — Xi+ Xy ¥+ ¥
’ ThemidpointofAB:( 12 = 12 2)

The law of finding the slope of the straight line AB:
Lb h= yz - yl
XX

ot

,_ How to find the slope of the straight line ,
[T -
o Given two points on the line as : ' e Yo=Y l
B e
9 Given the measure of the positive:angle which the straight 0
: » M = tan
line makes with the positive direction'of X-axis s say 0
o Given the equation of the straight line in the form : m =b where [
y=bX+c b is the coefficient of X
ven . . e : .
Q Given theéwequationof the straight line in the form e coefficient of X _ —a
aX+by+e=0 ~ coefficientofy b

-

m=m, because the two

Y

e Given the slope of the parallel straight line to it » say m,
|

slopes are equal.

)

Given the slope of the perpendicular straight line to it » m= r‘n_l because :

2
say m, mXxXm,=-1

©
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M Important remarks on the slope of the straight line

e The slope of 3 | [« The slope of y-axis /O |
X-axis =0 L is undefined.
. Thf‘j SIOP.e of the ° _x || ®The slope of the X ”
straight line parallel 2 straight line parallel to ~ ©] ¥

N N
. y . , s
to X-axis equals 0 y-axis is undefined.

e S,

e The slope of the straight % o The slope of the straight LY
line which makes an line which makes an N
: Acute L . Obtu:
acue angle with the angle obtuse angle with the angle
o X o e X B X
positive direction of "0 positive positive direction of T0[ Positve N,
Ny  direction .. . \y direction
X-axis is positive. Y7 of X-axis X-axis is negatiye. Y™ of X-axis

(o The two parallel straight L; | |e The two perpendigular straight L,

L
lines their slopes are l%' *I] linésthe produét of their

equal. slopes equals — 1 »

Li.e. IfL,//L, sthenm, =m, ie YL, LL,>thenm, xm,=-1

N

& Remember \ The equation of the straight line

T
e The equation of the straight line whose slope = m and cuts y-axis at the point (0 5¢) is :

y=mX+¢ L Y
For example : % e
0
e The equation,of the straight line whose R
y

Slope is — 2 and,cuts from the positive part of y-axis 7 unitsis : y=—-2 X + 7

o To find the equation of the striaght line whose slope is 3 and passes through the point (1 s—2):
. The slope =3 .~. The equation of the straightlineis: y=3X+c¢
s then substitute by the point (1 s — 2) to find the value of c as the following :
—2=3x1+c sthen:c=-5

.. The equation of the straight lineis: y=3 X-5
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= Important remarks on the equatlon 0f the straight line g

By - - = e e g

@ The equation of the stralght line which passes through the origin point O (0 50) is :
y = m X where m is the slope.

@ The equation of X-axis is : y = 0 and the equation of y-axisis : X =0

€© The equation of the straight line parallel to X-axis and cuts y-axis at the point (0 »c) is :
Y=6

@ The equation of the straight line parallel to y-axis and cuts X-axis at the point (a 5 0) is
X=a

R ]
Remember \ Some rules and remarks which help you to solve the exercises
I

o To prove that the points A s B and C are collinear]

L e

We will prove that s ~C 3 -l
. The slope of AB the slope of BC or e AB + BC AC (where AC is the greatest length)

TN T R N SR

9 To prove that the points A » B and C are verticesiof a triangle ]

RN RN e S R R R R e R

;T:‘We Srove U — - Frer—
_ o The slope of AB # the slope of BC /\
or e AB + BC > AC (where AC if the greatest length) :

A c

A T G 523 T A A 0 s D A O S S S P R

e To determine the type of'the triangle ABC according to its angle measures ]

el R < e S e T R S R R S R S e S e e S B T R TR T

We compare between : (AC)? » (AB)? + (BC)? where AC is the longest side » if :
A A A

]

é 5 C B C B

A€ )< (AB) + (BCY? (AC)? = (AB)* + (BO)? (AC)’> (AB)” + (BC)?

» then : »then : , then :

- AABC s acute-angled. A ABC is right-angled at B | A ABC is obtuse-angled at B
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o To prove that : the quadrilateral ABCD is a trapezium ]

We prove that : . | Db & B
‘_ The slope of AD = the slope of BC » then AD // BC ‘ \
s the slope of AB # the slope of DC » then AB is not parallel to DC = .
Q To prove that : the quadrllateral ABCDis a parallelogram ]
¢ By usmg the slope ’ We prove that - “ D N A!
The slope of AD = the slope of BC » then AD // BC ;
» the slope of AB = the slope of DC »then AB // DC M §;
- o By using the distance between two points > we prove that : 4 3
The length of AD = the length of BC »the length of AB = the length of DC %
- o By using the coordinates of the midpoint of a line segnient s We prove that :
The coordinates of the midpoint of AC is the coordinafes, offthe midpoint of BD »
then AC BD blsect each other
: T e N TN R £
@ To prove that : the quadrilateral ABCD is a rectangleJ
First we prove that : the quadrilateral ABCD 18)a parallogram by one p Af
of the previous methods » then
. prove that : X5 |
e AC = BD (By using the distance bétween two points)
— ——— — — B
or e The slope of AB xth¢'slope of BC=—1  then: AB_L BC
é To prove that'; the guadrilateral ABCD is a rhombus ]
£ FlI‘St we pror/e that the quadnlateral ABCD isa parallelogram ’ then D A
Prove that :
. AB =BC (By using the distance between two points) i
§or-Theslopeof:A_(fxtheslopeofﬁ=—-1athen_A—éJ_lBB & B

*We can prove that the quadrialateral ABCD is a rhombus directly by using the distance
between two points
we prove that : i
AB=BC=CD=DA
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¢ To prove that : the quadrilateral ABCD is a square]

* First we prove that : the quadrilateral ABCD is a parallelogram s then
: D A

prove that :
e AB = BC (By using the distance between two points)
and the slope of AB x the slope of BC=-1,then AB_LBC

or ¢ AC = BD (By using the distance between two points) ¢ B
and the slope of AC x the slope of BD=-1then: ACLBD
* We can prove that the quadrilateral ABCD is a square by using the distance between two points

~ we prove that :
AB = BC = CD = DA » then the quadrilateral is a rhombus » then

prove that : AC =BD

A 4

Q To prove that : the points A s B s C lie on one cirgle of centre M]

By using the distance between two points

- we prove that : MA =MB = MC
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GEOMETRY

SQUARE RECTANGLE CIRCLE

P =45 P E— P=2a+2b a P =2nr

A=3? A=ab A=mr?

b

TRIANGLE PARALLELOGRAM CIRCULAR SECTOR
P=T+b+'f P=2a+2b L=mr—
A==bh b A=bh a 180

2 h A= nr?
360°
— K b
PYTHAGOREAN THEOREM CIRCULAR RING
aZ+pt=c? A=n(R*—r?%)

c=,a*+h? € a

b
TRAPEZOID RECTANGULAR BOX RIGHT CIRCULAR CONE
P=a+b+c+d a A=2ab+ 2ac+ A= mrd+mars
= C
ath R s=r?+n?
A=h d c
2 h V= Em*zh.
== B e
Il
FRUSTUM OF A CONE

1
V= Eﬂ:h(rz +rR + R}

eCalc.com
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