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Sheet (1)
Solving 2 equations of first degree in 2 variables

Sblv'ing two equafions of the first degree in two variables graphically

® The meaning of solving two equations graphically is finding the ordered pair or ordered
pairs which satisfy the two equations simultaneously.

Since the set of solution of the equation of the first degree in two variables in R x R is
represented graphically by a straight line.

Then to solve the two equations graphically, we do as follows :

In the Cartesian plane draw the two straight lines which represent the two equations to

be L, and L, » then the S.S. is the point of intersection of the two straight lines L, and
L, » then we have three cases.

1| L, and L, intersect at L, and L, are coincident L, and L, are parallel
the point (X, »y,)

® There is a unique ® There is an infinite number | @ There is no solution

solution (X, »y,) of solutions ®The SS.=0
®The S.S.= {(Xl 'Yt

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |
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J343. Mathematics 3™

The following examples in the following table show each case of the previous cases.
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— 2D

We can recognise the number of solutions of any two equations of the first degree in
two variables by knowing the slope of the straight line and determining the point of its
intersection with y-axis as follows :

m Solving two equations of the first degree in two variables algebraically

This method depends on removing one of the two variables to get an equation of the first
degree in one variable s then we get the value of this variable by solving this equation.

Then we substitute by this value in any of the two equations to get the value of the other
variable which we have removed before.

For that purpose » we follow one of the two methods :

n Substituting method. Omitting method.

We find the slopes of the two straight lines

[ 1
m,=m, m1¢m2

[ We find the points of intersection } Pe two straight lines intersect

of the two straight lines at one point, then we say the
with y-axis number of solutions = 1

£ ]
The two points are equals The two points are different

[ Then the two straight lines areJ [ Then the two straight lines ]

coincident and the number of are parallel and the number
solutions is an infinite number. of solutions = 0

|Ch00se the correct answer:

S hvp e pe b b v pe b b v brde v v v e b v v e e D v v e D D v e v v v v e e v v v e D v v e D D v e v D v v e D v v e e D B e e D v v e Ee D D D L B e e v |

3
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The two straight lines : 2 X=3and3y=5are .- (El-Dakahlia 2013)
(a) perpendicular. (b) coincident. (c) parallel. (d) intersecting.
The S.S. of the two equations : 2 X -y =2 s X+y=7inRXRIs -oeeee (Kafr El-Sheikh 2014)
(@) {(1,0)} ®) {(252)} © {G >4} (d) {2 ,5)}

v pv bbb b v b b v e b v v d v v D v e B v v f e D fv v d v v D v e v e D v e D v v D v e D v v D e D v v D v v D v e D e v P e D B e v B B e e P B v |
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[ The S.S. of the two equations : X-2y=153X+y=10inRx R is -.cccce...
(Port Said 2013 s El-Fayoum 2011)

(@) {(5,2); ®) {2 D} (©) {(1 53)} (d {3 D}

L If there are infinite numbers of solutions of the two equations :

X+4y=T773X+ky=21 sthenk="creee. (Cairo 2014 s Qena 2013 s El-Dakahlia 2012)
(a) 4 (b) 7 (c) 12 (d) 21
Essay problems:

Find graphically in R x R the S.S. of each pair of the following equations :
y=2X-3 s X+2y=4 (Port Said 2014) « {(2 5 1)} »

Find graphically in R x R the S.S. of each pair of the following equations :
X+y=35 ’ X-y=1 (5. Sinai 2013) « {(3 »2)} »

Find in R x R the S.S. of each pair of the following equations :
3X+4y=24 . X-2y=-2 (Giza 2012) « {(4 33)} »

L Find the solution set for each pair of the following two equations algebraically
and graphically :
y=X+4 - X+y=4 (Alexandria 2013) « {(0 5 4)} »

L Find the solution set for each pair of the following two equations algebraically
and graphically :
X-y=4 . 3X+2y=17 (Damietta 2013) « {(3 3— 1)} »

S hvp e i bbb i b v v b b v v v e b v v e e D v v e e D v e e v v v e D v v v v v v v e D v v e v v v v e D D v e v D B e Ee D fv v e Ee D D D L B e e |
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Find in R x R the S.S. of each pair of the following equations :

(1)2X-y=3 s X+2y=4 (Assiut 17 » El-Ismailia 15) «{(2 s 1)} »
(a)3x+4y=24 s x-2y=—2. (Giza 12) « {(4 93)} »

Eiede 1 £+£¥_=l «{(2+0)}»
BT 3 ’ R

v pv b b bv b v b b v e b v b v v D v e B e v f v D v v d v e p v v v e D fv e D v v D v v D e v D e D v v D v v D v B e B v v Do B e B B B e e P B v |
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Find the value of a and b in each of the following :

8 | Max+by-5=0,3aX+by=17
given that (3 »— 1) is a solution for the two equations (El-Gharbia 2014) «2 31 »

9 If:f(.X):aX2+baf(1)=5af(2)=11,thenfindthevalueofaandb «293»
(El-Fayoum 2009)
Homework

Find algebraically in R x R the S.S. of each pair of the following equations
MDX+y=4 ’ X-y=2 «{(3 s 1)} »

1 @)4X-y=5 ’ 2X+y=17 «{(293)}»
(@) X+3y=2 ’ 3X+4y=6 #AR2 0rw
(4)5y+X=2 ’ 2x~3}’+9=0 «{(=391)}»
(8)2y-3X=17 ) 3y+2Xx=4 €le-Laire

|Ch00se the correct answer:

) Which of the following graphs represents two equations of the first degree in two

variables which have no common solution ?

(@ v () (© ¥ @ v
'In the opposite graph : | y 3 L,
I%‘J | 2 -
The S.S. of the two | : o
Xl | X
equations which are | 210l 14 3
2 1 i /
represented by the o &

two straight lines L, and L, is -+

(@) {2-2)} (b){(3->2)} ©{2-0} @ {@2-3}

v pv be b fv b b v e b e f v be D v v D v v v v e D e D D e R v v D v v D e v e D v v D fv v D v B D v D B v Do fv v D v B v Do fw v Do fow v Do B v v v L v v v
v pv bbb b v b b v e b v b b v v D v e B e fv f e D v v d v e D v v D e D fv e D v v D v e D v v D e D B v D v v D v e B e B P v Do v e B B v e e P B v |
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)
3 3
; 3
g ) The point of intersection of the two straight lines : X +2=0 5y = X1is --oeec g
E 3 (El-Dakahlia 17) g
] 7
g (a)(2+2) (b) (2 50) (c)(—2+-2) (d) (0 ,0) g
y )
7] 3
% 5 The two straight lines : y=X—-3 sy =X+ 3 are ..o g
)
g (a) parallel. (b) perpendicular. (¢) coincident. (d) intersecting. g
yJ )
7] Y
% The two straight lines representing the two equations : X+5y=1,X+5y-8= 0 g
g 6 Arg «oovvveees (El-Beheira 17 » Giza 16) g
)
g (a) parallel. (b) coincident. g
E (¢c) perpendicular. (d) intersecting and not perpendlicular. g
y )
7] rr)
] 7
g [ The S.S. of the two equations : X =2y =133 X+y=10inRXRis -eerev g
ﬂ 7 (Port Said 13 » El-Fayoum 11) g
] )
7 | @{G2} b {24} ©{0,3} @{3-n} 5
] )
g £ The two straight lines : 3 X+ 5y =0 55 X -3y =0 are intersecting at --.....- o
g 8 (Alexandria 14 » El-Beheira 11 )%
ﬁ (a) the origin point. (b) the first quadrant. g

)
g (c) the second quadrant. (d) the fourth quadrant. g
3
2 &3
] )
g If the point of intersection of two straight lines : X —1=0 5y =2k lies on the fourth g
ﬂ O | quadrant » then k may be equal - (Kafr El-Sheikh 16) g
] 7
7 |@-5 (6) 0 (© 1 (d)5 3
] 3
)] 3
)] 7]
)] 3
)] 7]
)] 3
)] 3
)] 3
)] 7]
)] 3
)] 7|
)] 3
)] 7]
)] 3
)] 7|
)] 3

| ;|
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Sheet (2)
Applications on solving 2 equations of first degree i 2 variables

F[In this kind of problems, the solution takes the following steps :_}

Let one of the two unknown be X and the other be y

From the given data in the problems form two equations of the first degree in X and y

Solve the two equations algebraically or graphically to get the values of X and y
It is preferable to solve them algebraically.

|Ch00se the correct answer:

The 2-digit number in which the units digit = X and its tens digit =y is -

(a) Xy (b) X+y () X+10y dI10X+y

' Twice a number formed from two digits if its units digit = X and tens digit =y

(@2X+10y (b) X+ 10y ©)2X+2y d)2X+20y

) Two numbers X and y » X is more than y by 5 stheny = --.oo
(a)5 X (b) X-5 () X+35 d5-X

If the number X is more than twice the number y by 3 sthen ..o

(a)2y—-X=3 (b)X+3=2y c)2X-y=3 dX-2y=3

bbb i b v b b v v b e v v v i b v v e e v v v e e P v e e v v v e D v v e e v v e e v D v e e D v e e D v v e D D v e e D fv v e D D L B v e e e e e

7 g VAR RRRRARRRRRRARIR(_8_PARRRRRRRRAARRRRREEEN e 7

If Ahmed's age now is X years and Mohamed's age now is y s then the sum of their

ages 5 years ago is - years.

(a) X+y b)X+y-5 (c)X+y-10 (dX+y+10

v pv b fv b pv b v b v b v v v f v v v v v e v v v v v v v o v v v v v v fv e v v v v v v v v v e v v v v v v v v v v v v v e v e v e v v fv e B v v v e B e e
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Essay problems:

1 The sum of two numbers = 12 and twice one of them is more than the other by 3
Find the two numbers.
The sum of two natural numbers is 63 and their difference is 11

2 Find the two numbers. (El-Beheira 16) « 37 526 »
The sum of two integers is 54 » twice the first number equals the second number.

3 Find the two numbers. «18 536 »

4 L0 A rectangle is with a length more than its width by 4 cm. If the perimeter of the

rectangle is 28 cm. Find the area of the rectangle. (Cairo 17 5 Alex. 12) « 45 cm? »

If three times a number is added to twice a second number the sum is 13 » and if the first

5 | number is added to three times the second number the sum is 16 »

find the two numbers. (Port Said 17) «1 55 »

2 A two-digit number » the sum of its digits is 11 If the two digits are reversed » then the

6 | resulted number is 27 more than the original number s what is the original number ?

(Kafr El-Sheikh 16) « 47 »

Homework

Essay problems:

L If the number of the teams participating in the African Nations Cup is 16 teams » and
41 | the number of non-Arab teams is 4 more than three times the Arab teams »

find the number of the participating Arab teams in the championship. « 3 teams »

The sum of ages of a man and his son is 55 years. If the man's age is more than four times

his son's age by 5 years. Find the age of each of them. « 45 years s 10 years »

S hvp e i bbb e b b v b b v v b e b v v e e v v v e D v v e v v v v v D v v e e v v e v D D v e e D f v e D v v e D D B e Ee D fr v e Ee D D D L B v e |
Sy pv b bbb b b b v b i b v f i b D v v i b B v i fe D v v e v v v e e D v v e D f v e b D v e fe D v v e B B v e e B o v e D v v e e B D f f B e e e |
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2 Two supplementary angles » the twice of the measure of their bigger equals seven

w

times the measure of the smaller. Find the measure of each angle. « 140° 540° »

£L Two acute angles in a right-angled triangle » the difference between their measures is 50°

H

Find the measure of each angle. (Damietta 17 s Kafr El-Sheikh 17 5 North Sinai 15) « 70° 520° »

1) If the sum of the ages of Ahmed and Osama now is 43 years > and after 5 years

4))

the difference between both ages will be 3 years.
Find the age of each of them after 7 years. « 30 years 327 years »

A two-digit number equals 5 times the sum of its digits. If the two digits are reversed then

the resulted number will be more than the origin number by 9

»

Find the origin number. «45»

bbb v b b b v b e v v v i b v v e e v v v e e v v e i v v v e D v v e e v v v e D D v e v D v v v D v v e D D B e P D fv v Ee D D v B v e e e e e
Sy bv b bbb fr b b b b b b v fv b pe D v e b B v e fe D v v e v v v e e D v v e D f v e v D v e fe D v v e B B v e e D f v e D v v e B g D fv v B e e e |
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bbb bbb b b v v b e v v v e e v v e v v v v e e D v e e v v v e D v v e e D v e e D D v e e D b v v D v v e D D v e v D fv v e D D v B v e e e e v

Sheet (3

Soling a equation of the Znd degre in one unknown grphically ard dlgebraicaly

m Solving an equation of the second degree in one unknown graphically :

To solve an equation of the second degree in one unknown graphically s we do

the following steps :

nPut the equation in the form : aX’+bX+c=0
Assume that : f (X) = aXZ+bX+c
Draw the curve of the function f by the method that you studied previously.

Determine the points of intersection of the function curve and X-axis » then the

X-coordinates of these points of intersection are the solutions of the equation : f (X) =0

l..aX*+bX+c=0

— 0

The curve intersects
X-axis at two points

The curve touches
X-axis at one point

—

 Case ()

The curve does not intersect
X-axis

f

X
(,0)

Y

There are two solutions
inR
The S.S. = {f sm}

LS

There is a unique solution
inR

A

The S.S.= {{}

J

There is no solution
inR

The SS.=@

Solving an equation of the second degree in one unknown

using the general rule (general formula) :

aX?+bX+c=0

—b:t“\’bz-ﬁlac

2a

v pv bbb b v b p v e b v b b v pv D v e D e Ee f v D v v d v v D v v v e D v e D v v D v v D v v D e D v v D v v D v e D v D fv e D v e B B B e e P B v |
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|Ch00se the correct answer:

The opposite figure represents the curve of a quadratic

function f » then the solution set of the

1 | equation f (X) =0 inRis -eoes (Cairo 16) EENEN i X
f H—
(a) @ (b) {1} L1
y\
(c) {0} @ {wo,n}
A
LT L
In the opposite figure : i [T x
n PP 4 — d}\g 11
2 | The S.S. of the equation f (X) =0 inRis ---oeo B ;
-6
(a) {— 2} (b) {—2 54} _{/ ; “.‘3*'\‘1
i (S 1w B 2 ol
(c) {4} (d) @ HT; || |y\' JI\
yL
EEREEN
/In the opposite graph : —2 % /
B ™
3 | The S.S. of the equation f (X) =0 in R is - (Cairo 15)  Xereey 5 X
@ (@2,-1) ORER D} |L*‘§ HE —+'
(c){Ssl} (d) (3 +0) — o '

the number of solutions of the equation f (X) =0 in R is

(¢) an infinite number. (d) zero.

bbb i b v b b v v b e v v v i b v v A fe v v v e e v v e e v v v e D v e e D v v e D D v e e D v e e D e v e D D v e v D fv v e D D L B v e e v e e

(a) a unique solution. (b) two solutions.

(El-Monofia 17 s> Qena 04)

If the curve of the quadratic function does not intersect the X-axis at any point s then

v pv bbb b v b b v be b v b b v v D v e B e v fv e v v v d v v D v v D e D fv e D v v D v e D v v D e D v v D v e D e e B e v v e D v e v B v e e P B v |
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If the curve of the quadratic function f passes through the points (2 50) »
(=3 50) and (0 »— 6) » then the solution set of the equation f (X) =0inRis -

(El- Dakahlia 17)
(@) {~2 53} ®) {352} ©{2,-3} @ {-3,-6}

' The curve of the function f : f (X) = X? -5 X intersects the X-axis at the two

(a)(250)5(055) (b) (0 50) 5(550)
(©)(250)+(-550) (d@©050)5(-=550)

Essay problems:

Find the S.S. of the following equationin R: X?+2X-3=0:

1 | (1) graphically on the interval [- 4 » 2] (2) using factorization.

(3) using the general formula. (a) using the calculator.

Represent graphically the function f : f (X) =X 2 -2 Xin the interval [- 1 53] »
from the graph find the S.S. of the equation : X Zo2x=0 (Suez 12)

Find in R the S.S. of each of the following equations using the general formula :
)X*+7X+2=0 approximating the result to the nearest tenth.  (El-Kalyoubia 16)

' X2-4X+1=0 approximating the result to the nearest two decimal digits.

(2) &
(Giza 17 s Aswan 14 s Alexandria 13)

(3)232X%-4X+1=0 rounding the result to three decimal digits. (Qena 12)

(a) 23 3X?-6X+1=0 rounding the result to the nearest three decimals. (South Sinai 15)

v fv be b fv b b v fe b e f v be D v v D b v D v e D e D B v D v v R b D v B fv e D fov v B fw v B v B D v Do v v Do v v B fow v B v Do o v B v v Do B v v v L v v v
v pv v bbb v b b v e b v b b v v D v e D e v fv e D v v d v e D v e D e D v e D v v D v e D v v D e D B v D v v D v e B e D fv e D v e B B B e e P B v |
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£~ When a dolphin jumps over water surface » its
pathway follows the relationy =—-0.2 X 242X
where y is the height of the dolphin above water

surface and X is the horizontal distance in feet. P -

Find the horizontal distance that the dolphin covers

when it jumps from water till it returns again to water. « 10 feet »

Homework

|Choose the correct answer:

If the S.5. of the equation : 4 X2 +4 X +k=0is {3} sthenk = -
(a) 2 (b) 1 () -1 )-8

If X = 3 is one of the solutions for the equation : X2-aX-6=0sthena= -
(Suez 17)

(@) 3 (b) 2 (c) 1 (d-1

In the equation : a X2 +b X +c=0 sif b>—4 ac >0 » then this equation has --.--....

roots in [R (Damietta 16)

(a) 1 (b) 2 (c) zero (d) oo

In the equation : aX2+bX+c=0,ifb>~4ac=0 then the number of real
solutions of the equation = ---------

(a) 1 (b) 2 (c) zero (d) an infinite number

S hvp e i bbb i b v v b pe b fv b e b v v e fe D v v e D D v e e v v v e D D v v e D v v v D D v e v D v v v D v v e D D B e e D f v e Ee D D D L B e e v |
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In the equation : a X2+bX+c=0,if b>—4 ac <0 »then the number of roots of the
equation in R = ...

(@)l (b) 2 (c) zero (d) an infinite number
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/If XER » then the equation : X% + X+ 1 =0 -eceee.

6 | (a) has two roots. (b) has one root.
(c¢) has no roots. (d) has an infinite number of roots.
Essay problems:
1 11 Graph the function f : f (X) = X2 +2 X+ 1 in the interval [-4 »2]
and from the graph s find the solution set of the equation : X 242X+1=0
3 Draw a graphical representation of the function f where f (X) =6 X-X 2_9in
the interval [0 s 5] and from the drawing find :
2
(1) The maximum value or the minimum value of the function.
(2) The solution set of the equation : 6 X — X 2_9=0 (Port Said 12)
Find in R the solution set of each of the following equations using the general
formula approximating the result to three decimal digits :
3 (1)x2=6X—7 (a)2x2—10x=1 (Damietta 13)

(@) I3 X(X-1)=4  (Kafr El-Sheikh 16) | (4)2X?=3(2~-X)
@)X2-2X+4=X+73 @ Lx-32%-5x=0

1) A snake saw a hawk at a height of 160 metres and hawk was flying at a speed of
24 metre / minute to pounce on it. If the hawk is launching vertically downwards

4 | according to the relationd = Vt + 4.9 t2 where d is the distance by metre » V is the
launching speed in metre / minute and t is the time in minutes.

Find the time the snake takes to escape before the hawk reaches it. « less than 3.77 seconds »

S hvp e i bbb i b v v e b v v v e b v v e e D v v e D D v e e v v v e e v v v Ee D fn e e D D v e e D B v e D v v e B D B e e D f v e Ee D D D L v e e v |
Sy bv b bbb f b b b b i b v fv b fe b f v e b B v e pe B v v e v v v e e D v v e D v v e b D v e fe B v v e v B v e e B f v e D f v e B B D fa f B B e e |
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Sheet (4)
Solving 2 equations in 2 variables
one of them of 1st degree and the other is of 2nd degree

The method of solving two equations in two variables s one of them is of first degree and the
other is of second degree » depends on the substituting method.

|Choose the correct answer:

The S.S. of the two equations : Xy =5 X+ Xy=6nRXRis -cooo.

1 |@ {19} ®) {56}

©{5,2)} @ {(1:5-5->D}

IfX2-y2=155 X—y=3 sthen X+ y = (Cairo 16)
2

(@)-5 (b)-3 ()3 (5

1) The S.S. of the two equations : X—y =03 Xy=9inRXxRis ---ereec (El-Gharbia 11)
3 |(@{0-,0} ®) {(-3,3)}

© {3-3} d){(=35-3)>313)}

The S.S. of the two equations : X—1=0 > X?+y*=2in RxRis -ccorero:

@{1,D} ®{1,-H} ©@{a,-D>U>DH} @

'The S.S. of the two equations : X =1 » xz_y2= I0inIR X RIS «ceeeeeeee
@ {153} ®{1,-3} ©@{1,3,010,-3} W@

v iv e b b be b fv be b v b b e f b e Do b v D fw v D v v v e D fw v D fv v D v B B v o v v B v v B fw P D v D A v Do v v Do fow v B v o B v Do v v Do o v v Do v v v Do v
v bv bbb e b fv be b v b b be b v e D fv be dv v v D v v D e v fv v D v v D v v D v v D v D v v D v v D e B v v D v v D v v D v B B v Do v v v P v v Do v v v Lo v
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Essay problems:

Find in R x R the S.S. of each pair of the following equations :

1 | x=y ’ x2+y*=2 (Souhag 09) « {(1 51) 5 (=1 5= D)} »

2 [x-2y=0 ) X%-y*=3 (Port Said 17) « {2 »1) 3(=2 5= D)} »

3 X-y=0 ’ X2+Xy+y2=27 (Cairo 17) « {(3 93) (=3 s»-3)} »

4 y-2X=0 ’ Xy=18 (El-Sharkia 14) « {(3 96) s(-3 »—06)} »

5 y=X-1 ) y2+X='7 (Qena 09) « {(3 92) (=2 5-3)} »

6 X— y= 1 ) X 2 + y2 =25 (El-Beheira 17) « {(=3 9—4) s(4 93)} »

7 | X+y=7 ’ Xy=12 (Qena 17) « {(4 93) (3 s} »

8 |y-x=2 ) X2+Xy-4=0 (El-Gharbia 17) « {(=2 50) (1 53)} »

9 x-—2y—1:0 ’ xz—xy=0 «{(09—%)9(—19—1)}»

10| x-y=10 » X’-4Xy+y =52 «{(=25-12) 5(1252)} »

The sum of two real numbers is 9 and the difference between their squares equals 45
Find the two numbers. (Kafr El-Sheikh 13) «7 32 »

The perimeter of a rectangle is 18 and its area is 18 cm?

Find its two dimensions. (New Valley 16) « 6 cm. 33 cm. »

£ A length of a rectangle is 3 cm. more than its width and its area is 28 cm’

13

Find its perimeter. (El-Fayoum 12) « 22 cm. »

S hv b i bbb i bbb b b b v pe b v pe v v f A i b v e B v pe B i b B v b B e B f v B v e b v e D e v v e B P Ee B v v B v b f v B fv e fe B v e B o B e e
bbb bb bbb b a bbb bbb bbb bbb b b b b b b b b b b b i b b b i b b e b i g i e v i e e e e Ee e e e
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7 |
5 Homework 5
3 |Choose the correct answer: g
2 Q
2 2
3 The S.S. of the two equations : X +y =05 X2+ y*=2inRxRis -ccccoovo: (Assiut 13)
% 1 |@{0©,0)} ) {1 ,-1)} %
£ |@{-1,n} @ {1 ,-1)s-1,1} :
& 47
] ;)
g The ordered pair which satisfies each of the two equations : Xy =2, X-y=1 g
JJg 2 |18 e (El-Sharkia IZ)%
Q

Z |@a,y (®) 2> 1) ©(152) @ (L,1) a
2 2 Q
by} )
= 7
? : 2 2 J’
g \£1I2 One of the solutions for the two equations : X~y =2 s X “+y =20 g
23| i7's PortSald 14) B
o 1S wereeenees (Qena 17 s Port Sai 3
7 @42 ®2s-4) (@G> (d) (4 52) &
) 7
aJ e
L) _ 2 _ _ - N
54 fy=1-X» (X+y)"+y=5stheny="...o. (EfFa_wwnIZ)g
7 |@5 (b)3 (c)-4 (d) 4 a
) %
4 dd
¥ 2 _ _ N Cairo 06) 9
gs IfX“+Xy=15+sX+y=5sthen X= (Cairo )JJg
7 @3 (b) 4 ©5 @6 a
) 7
) 3
3 E blems: 5
g EsSsay prooitems. 3
| Q
? 2 2 B 7
g‘l y+2X=0 ) 6 X -y =72 «{(6,—12)-;(—691‘.)}»g
) 3
4 4
g 2 | X+y=0 N y2=x ((5m October 11) « {(0 50) 5 (1 s—l)}»g
Q ;|
JJg3 y-X=3 s xX%2-2X+3y=15 (Alex. 11) « {(=3 50) 2 (2 ’5)}’>JJ§
a )
) 2
34 X=0 > x2+y2+4x+3y—10=0(Isma:'!ia03)«{(092)3(03~5)}»g
;) ;)
) |
AR e Y RRRRAARRRRRARRRAAR( 18 PAARRRRARARRRAAARRRRN & 737




5303 Mathematics 3™ Prep. 2™ term 303d303dadadadadadadadadadadadadadada. M. Mokwoad Moke 35353

5 The sum of two real positive numbers is 17 and their product is 72
Find the two numbers. (Alex.09) « 8 39 »
6 11 A right-angled triangle of hypotenuse length 13 cm. and its perimeter is 30 cm.
Find the lengths of the other two sides. (El-Monofia 15) « 5cm. 512 cm. »
The length of a rectangle is X cm. and its width is y cm. and its area = 77 cm?
7 If its length decreases by 2 cm. and its width increases 2 cm.
» then it will become a square.
Find the area of the square. (North Sinai 05) « 81 cm” »

v iv e b b be b fv bv b v fw b bv f b e Do fv v D fv v D v v D e D fv v D fv v D [ o b v Do Do v D v v B fw v B v Do B v Do v v Do v v B v o B v Do v v Do o v v Do v v v Do v
v pv v bbb v b b v e b v b dv v v D v v B e v fv e D v v d v e D v v D e D fv e D v v D v v D v v D e D v v D v v D v e B e D P e D v e B B B e e o B v |
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Sheet (5)
Set of zeros of a polynomial function.

N Generally

If f is a polynomial function in X » then the set of values of X which makes f (X) =0 is
called the set of zeroes of the function f and is denoted by z (f)

i.e. z (f) is the solution set of the equation f (X) =0 inR

{ﬁotice the difference among f > f (X) >z (f) :]

* f denotes to the function

* f (X) denotes to the rule of the function or the image of X by the function f

* z (f) denotes to the set of zeroes of the function f and it is the solution set of the equation

L) 7]
L) 7]
L) 2]
3 7|
L) 7]
L) 7|
L) 7]
L) 7]
L) 7]
L) 7]
% 2]
% 7]
) %3
) 7|
) &3
7] 7]
7] 2]
% 7]
7] L7
% 7]
7] 2]
7] 7]
7] 2]
7] L7
7] 2]
% 7]
g X)=0mnR g
g f =01n g
i |Ch00se the correct answer: i
% L The set of zeroes of the function f: f (X) =—3 Xis vt Jg’
g (Alexandria 2014 , El-Fayoum 2013) g
7 |@{o} (b) {-3} (€ {-3,0} ()R g
3 3
JJg The set of zeroes of the function f: f(X)=51s oo (Alex. 2005) g
E (a) {5} (b) {0} ©R d) D E
ad a4
g The set of zeroes of the function f : f (X) =zerois - (Qena 2009) g
ﬁ (a) @ b)R- {0} R (d) zero g
] 3
L) 7|
g The set of zeroes of the function f : f (X) = X2 2505 cwreeeene (Southern Sinai 2014) g
% | @ {0} ) {5} ©{-5} @{-s,sy &
3 )
Jg: The set of zeroes of the function f : f (X) = ), dil e 4 - LT (New Valley 2008) %
a (a) @ (b) {0} (c){0,1} (d{0,-1} a
L 2]
ﬁ The set of zeroes of the function f : f (X)=X 0 32 X essscsin (Beni Suef 2011) g
L) 7]
a (@ {02} b {2,16} (c) {616} (d) {0,5} &
L2 7]
E Iff(X)=X 2+ X + 1 »then the set of zeroes of the function f is - (Fayoum 2006) g
% (a) {0} ) {1} (c) @ @ {2} ‘g’
7] 7]
) %3
e} 7

7 g VAR RRRRARRRRRRARIR( 20 PARRRRARRRAARRRRREEER e 7
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L1 The set of zeroes of the function f : £ (X) =X (X* =2 X+ 1) is e

8 (Alexandria 2013)
(a) {051} (b){0,-1} (c) {0} @ {1}

9 AIfz(f)= {2} yf(X)=X 3 msthenm= - (El-Sharkia 2014 , El-Dakahlia 2013)
@72 (b) 2 ()4 @8

10 Ifz()= {5} »f(X)= X3-3Xx%+asthena= - (Port Said 2014 , Assiut 2011)
(a) — 50 (b)-5 )5 (d) 50
If {2} is the set of zeroes of the function f : f (X) = X2-2aX+a®sthena=

11| @2 (b) -2 (c) 4 (d) -4

(El Wadi El-Gedied 2014)
Essay problems:

-

Determine the set of zeroes of the polynomial functions which are defined by the

following rules in R :

fX)=5Xx+10

fFOO=x%2-2X%

f(X)=x>-16

FX)=x*+9

F(X)=x%-125

fix)y=5x>-20%

fX)=2x*+54x

fX)=2Xx%*-5x-12

O 0| N OO O | d|WOW|DN

fFX)=xX(X-5)-14

v bv bbb v p e b bv v b e b v b iv b D v be pe P v v v e D e v e D v v e v v v e B D v v Ev D D v e e D B v e D fn v e D D B e B B fv v e D D L B v e e e D e
-
o
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fOo=2x*+x3-6x>
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-
-

[ If the function f: f (X)=X>-2Xx2%-75

Prove that : The number 5 is the one of the zeroes of the function f (Beni Suef 15)

-
N

If the set of zeroes of the function: f (X)=aX>+X+bis {051}

Find the value of each two constants a and b (Alex. 17) « =1 30 »

-
w

(10 If the set of zeroes of the function f where f (X) = axXZ+bX+15is {3 ’ 5}

Find the valuesof aand b «19-8»

OO ~

Homework

OO~

|Choose the correct answer:

L] The set of zeroes of the function f : f (X) =—3 X is <o

S hvpe e i b b b b b v v b b v v v e fe D v e e D b v e de D v v v D v v e I v v v e D v v v D D v e v D fv v e D D v e B D v e e D fv v e Ee Ee D D L B e e e |

1 (Alexandria 2014 , El-Fayoum 2013)
(a) {0} () {-3} (c){-3,0} (d) R

2 The set of zeroes of the function f : f (X) = il e 4 1 (New Valley 2008)
(a) @ (b) {0} (c){0,1} (d {0,-1}

3 LIfz(f)= {2} f(X)=X 3—m sthenm= ereeens (El-Sharkia 2014 , El-Dakahlia 2013)

3

@72 (b) 2 (c)4 (d)8

4 The set of zeroes of the function f: f(X) =518 - (Alex. 2005)
(@ {5} (b) {0} (R (d) D

5 The set of zeroes of the function f : f (X) = X% =32 Xis e (Beni Suef 2011)
(@) {0,2} b {2,16} (c){6,16} (d) {05}

6 LIfz(f)= {5} ' F(X) = x3-3x%+asthena=-- (Port Said 2014 , Assiut 2011)
(a) - 50 (b)-5 ©)5 (d) 50

7 The set of zeroes of the function f : f (X) = zero is -+ (Qena 2009)
(a) & b R-{0} )R (d) zero

b bvbe b iv bbb v v v b e v v b v b e b v b v b v B v B v B v D v D v B v D v D v D v R v D v D v B v B v B v D v D v R v R v B v B R e B v e v v v
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Iff(X)=X 2+ X + 1 » then the set of zeroes of the function f is - (Fayoum 2006) J3
(a) {0} ® {1} (€)@ (@ {2}

(0]

If {2} is the set of zeroes of the function f : f (X) = X292 a X +a% sthen a= i

9 | (a2 (b)-2 (c)4 (d)-4
(El Wadi El-Gedied 2014)
10 The set of zeroes of the function f : f (X) = X2 2505 cwreeeene (Southern Sinai 2014)
(a) {0} (b) {5} ) {-5} @ {-5,5}
L1 The set of zeroes of the function f : f (X) =X (X* =2 X+ 1) is -eceee
11 (Alexandria 2013)
(a) {051} b {0,-1} (c) {0} (@ {1}
Essay problems:

Determine the set of zeroes of the polynomial functions which are defined by the

following rules in R :

FX)=6X%2-2X>-4Xx

f(X)=25-9x2

FXy=X%-3%X~4

FX)=%2+2X-6

Al | W(IN

fFX)=(X-2)(X+3)+4 (El-Monofia 15)

v iy e b b be b fv bv b v fe b v f b e Do b v D fv v D v o v e Bt v Do fow v B for B B v Do Lo v Do v v Do fow v Do fow Do B v o fow o Do fow v B fow o o Bow Do v v Do o fw v Do v v v Lo v
-—
by b bfv b b fv b b v pe b be fe v e b v fv d v v D v v fv e v fv v D v v D v D e D D e D v v D v D v B B v Do v D v v B Bow B fw v Do v v v o e v B v
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Sheet (6)

Algebraic fractional function.
& Definition

If p and k are two polynomial functions s z (k) is the set of zeroes of the function k »

then the function n where n : R — z (k) — R sn (X) = %

n is called a real algebraic fractional function or briefly it is called an algebraic fraction.

QL Femeric

The set of zeroes of the algebraic fractional function is the set of values which makes its

numerator equals zero and its denominator does not equal zero.

i.e. The set of zeroes of the algebraic fractional function
= the set of zeroes of the numerator — the set of zeroes of the denominator.

For example:

_ X243 X (X +3)
* If the functionn : n (X) =———— sthenn (X) =
e function (X) x2_9 (9 (X-3)(X+3) -
ie.z(m)={0,-3}-{3,-3}={o}
, 3X+6 3(X+2)
« If the function n : F———5ih 3
e function n : n (X) X2+X—2 e (%) (X-1)(X+2)

ie.z(m={-2}-{1,-2}=0

" The common domain of two algebraic fractions or more

* The common domain of two algebraic fractions is the set of real numbers that makes the
two algebraic fractions identified together (at the same time)

* Assume that we have the two algebraic fractions n; and n, where :
X

xX2-1

then the domain of n; (say) m (=R- {2} (because n, is undefined when X = 2)

“l(x):}“i—z and n, (X) = 5
and the domain of n, (say) my =R~ {1 ,- 1} (because n, is undefined when X =1 or X =- 1)

According to that :

= IR — the set of zeroes of the two denominators

(because n, and n, are undefined together when X=2 or X=1 or X=-1)

bbb bbb b b v v b e v v v e e v v e v v v v e e D v e e v v v e D v v e e D v e e D D v e e D b v v D v v e D D v e v D fv v e D D v B v e e e e v
v f e pe b b b e b L LRV [ b e Ee D b e e D f v e fv B v e v B v v e D v v e e D v v e D fv v e v v v v e B f v e D f v e fe D fv e fe D D f f B e B e e e
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The domain of the algebraic fraction

] The domain of the functionn :n (X) = icj‘f ; ; IS «vvveerens (North Sinai 2013)
@R b)R-{-1} ©R-{-1} @R-{1}
X-5

equals the domain of the algebraic

r )

&

iy )

iy

r )

r)

&

&

r)

r)

7]

&3

7]

r ]

7]

o | fraction .- (El-Kalyoubia 16) 3
@ ®x=3 ©3x-5 xX-3 g

]

X 2]

3 If.f(x)=x-2 sthen f (2) = - (Qena2006)g
(a) 2 (b) 1 (c) zero (d) undefined. g

3

If the domain of the function p : p (X) = ﬁ? isR— {2} 3

4 |, then the value of { = --....... (Port Said 2003) g
(a)4 (b)2 (c)-2 d) -4 a

7]

: - el

The domain of the function f : f (X) = _——;3{ 4; 18 <oeeeeenes %
(R ) {-2,2} ©R-{-2,2} (@DR-{-2,0,2} 57

X-35

(o))

(@) R b R-{5} ©R-{2}

'The common domain of the two fractions _T1_ ’ 2%-10 IS <o

‘The common domain of the two functions n, : n; (X)=3X-15

N

’ﬂzinz(X)=x2-—4is ..........

@R-{5} GR-{2,-2} ©R-{5,2,-2} @R

X-2

X“+a

o0

(@) = (b) > (c)=

vl bbb v b b v v b e b v v i i v v v v D v v e v v v v e D v e e B v v e v D B v e v D v v e v v v e D v v e e D v e e D v B e Ee D D v B v e e v e e
6

If the domain of the functionn : n (X) =——isR sthena ......... 0 (El-Dakahlia 16)

e S RRRRRRARRRRRRRRRRA 25 PRARARRRARAARRRARARRG e B
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Essay problems:

Determine the domain of each of the algebraic fractional functions which are defined

by the following rules :

W00 =31 @@ (X) =5
@0 () =235 @n ) =222

® @00 =53 @ @no0=2tL
(7)mn(x)=;‘;_+19“6 (3)m"(x)=§§;i
On0 =50 om0 =t
aon o0 =X AN Gon 00 =X 3 X8

L If the domain of the function f where f (X) = ;CCT-: isR—{-2}and f(0)=3

s then find the value of each a and b (El-Fayoum 16) «2 5 6 »

aX’2-6X+8 .
is<14
bX-4 { }
and its domain is R — {2} sthenfind a sb (El-Sharkia 17) «1 3 2»

O~

Homework

DO T~

If the set of zeroes of the function f where f (X) =

|Ch00se the correct answer:

X-3

The domain of the algebraic fraction
fraction -+ (Kafr El-Sheikh 2014)

X X 3 X—5
(a)x2+l (b)ﬁ ©)x_3 (d)f—_S

equals the domain of the algebraic

S hvp e bbb v i b b v e e v v v e b v v e e v v v e D D b e e v v v e e v b v e D f v e P v v e v v v v v D D v e e D B e Ee D f v e Ee D D D L B e e v |
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If the domain of the function p: p (X) = Hﬁ%ﬂ isR-{2}

x*—4
» then the value of { = ..--..... (Port Said 2003)

(a)4 (b) 2 (c)-2 d) -4

v pv bbb b v b f v e b v b D v v D v e D e Ev fv e D v v d b v D v v v e D fv e D v v D v v D v v D e D v v D v e D e e B e D v e D v e B B B e e P B v |
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? 3
? 3
] ; ; 2%—1 5 ‘7
g The domain of the functionn :n (X) = G ke (North Sinai 2013) g
z 3 * | 1 7
7 |@R G R-{-1} OR-{-5} OR-{7} &
2 )
? )
| feo= 3*; s XER—{7 5~ 7} sthen f (= 2) = e (EL-Dakallia 16) 3
74 2
%3 = d 5
% (a)f(_z) ) (c )f(2) f(—2) )
? 3
? 3
3 E blems: 2
g sSsay prooiems. g
ﬂ Find the common domain of the following algebraic fractions : g
a X 3 @mX+2 , X=4 )
y ™3 > % X+5 ’ X-17 a
7] 2 ]
9 3X X+3 - ¥V %41 | X1 e ST
g 1 (€)) -2 * %o (North Sinai 09) (a) o o ort Sai g
3 b 3 x2+3X  X*+3X+9 3
3 = T 5 ® 7 ox x3_27 o
? 3
&3 X-4 2X X +4 f 3
g (7)x2-5 X+6 X*=9x O 4’ XTrax+4 g
o e
‘7 3
) Determine the domain of the functionn: n (X) = #JF—I— a3
72 X°-5X+6 &3
g s then find n (0) sn (2) (New Valley 08) g
i <J
L7 X1 3
g 3 L0 If the domain of the function n : n (X) = = 1s R-{3} g
jg , then find the value of a (Beni Suef17) «6 »g
g 11 g
1 i i h X)= and n (a) is undefined
JJg 4 If n is an algebraic fraction where n (X) T XD (a) g
g , then find the value of a ««%»g
? 3
‘7 3
? 3
‘7 3
? 3
% 3
? 3
7 3
? 3
‘7 3
? 3
‘7 3
? 3
‘7 )
? 3
‘7 3
? 3
‘7 3
? &
JJ

AR I AR RRRRARRRRRAARRRE( 27 PRARRRRRARRRRRRRRRARN a3
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Sheet (7)

Reducing the algebraic fraction

Equality of two algebraic functions.

between its numerator and denominator.

It is said that the algebraic fraction is in its simplest form if there are no common factors

From the previous , to reduce the algebraic fraction , we do as follows :

[N Factorize each of the numerator and denominator perfectly.

factors between the numerator and denominator.,
Remove the common factors between the numerator and denominator
to get the simplest form of the algebraic fraction.

Identify the domain of the algebraic fraction before removing the common

Equality of two algebraic fractions

if the two following conditions are satisfied together :

It is said that the two algebraic fractions n, and n, are equal (i.e.n; =n,)

B} The domain of n; = the domain of n,
n; (X) =n, (X) for each X &the common domain.

|Choose the correct answer:

2 5
If the domain of n, : n; (X) = e

equals the domain of n, : n, (X) =

xX-3
X+k

(d) 24

S hvpr e bbb v e b v v b b v v v e b D v e e v v v e e D v v e v v v e D v v v e v v v e D D v e v v v v e D v v e e D B e e D fv v e Ee D D D L B e e v |

1 |5 thien T

(a) 8 (b)-8 (c)-3

Ifn; (X)= J;:__; » N, (X)=X+ 2 »then n; =n, when they have the same domain
2 which 18 «ieveere

(a)R b R-{2} e R-{-2}

@R-{1}

(Fayoum 03)

v pv bbb b v b b v e b v b b v v D v v B e fv fv e D v v d v e D v v v e D v e v v v D v v D v v D e D B v D v e D v e B e B v e D B e B B v e e P B |
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AR I AR RRRRARRRRRAARRRE( 29 PRARRRRAARRRRRRRRRAAN a3

&
a 3
3 1 1 3
g Ifn, (X) = =5 n, (X) = . s then n, # n, because .- (Souhag Od)g
r)
g 3 | n, (X)=n, (X) (b) the domain of n, = the domain of n, g
7]
g (©)n; (X) #n, (X) (d) the domain of n; # the domain of n, %
& \[Essay problems: X
] el
&
% Reduce each of the following algebraic fractions to the simplest form showing the g
g domain of each of them : g
2
9 On (0= 2X+8 oy (x0) = X2 X )
§ |ore=30 @n)=77 i
] (g = X1m4x S (g = X2 3
7 1 X<-16 X°-8 g
? 12X2-8% X2-4
¥ S)n =— 6)dn = J’
] = ¥ ax ® M= Sx+s E
a? X2-6X+9 X2+X-6 o
L) D n(X) = 8)n(X)= ?
& O 0=" 5 sx @ 0= o x 15 )
7 2X2+7X+6 x3+1 yd
? g) ldn(X) = 20 I n (X) = —————— 3
: @En0="" 5 @@ @n (0= 5 — 5
o e
g In each of the following , prove that : n, (X) and n, (X) are equal for all values of X 3
g which belong to the common domain and find this domain. (In another meaning g
g , find the common domain in which the two functions n, and n, are equal) : g
&3 3_ 2 )
5 |@n 0= =3 = n, (%) = 1"3—;& (Port Said 2015) &
&a - 7
7 By, (- = X2 _X2-3x+2 7|
72 @y () X2+2X+1 n, (%) x2-1 E
] X
] X2-3X+9 2 3
g (3) n, (x) = W n, ()= X+ 6 (El-Sharkia 17) g
5 7]
7 X2-4 x3-x2-6X y
)
L) X2+X-12 X2-2X-3 3
B | el - a7 2
3 ®n 0= sx+a A e L rDamw"amg
] by
5 7]
&a 7]
5 7]
&a 7]
5 Y]
&a 7
5 7]
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_— )
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3 %
3 %
E In each of the following > show whether n, = n, or not (give reason) : g
3 %
- ~1)(X2+1
% (1)@“‘(30:%1_ ’ "z(x)=(xx(;c(2+1; ) %
% @ @n, () =2X+6X n, (0 = =X J‘E:
: = ’ -
a ! (X-1) (X% +3) . X1 i
7 X+5 2 i i
JJg @, (X) T ) n, (X) = T, (Ismailia oz)g
7 %
od 7]
g In each of the following  prove thatn; =n, : g
7 %
| =, DX = 2% (Souhag 06) %3
g (1)111 (x) 3%X-6 y 1’12 (x) 2X—4 ouhag g
9 %
] % __ 53X )
5 | @n)=—; ’ 2 O=57 3
o x2-1 xX2-5 3
L) %
7} 2X X2+2X &3
_ - (El-Menia 17)
] @, 0= B e AN e
a9 %
27 |@mn =21 n (x)=(x"1)(x2+1) 3
Q 1M X2 X ’ 2 x34% 3
9 %
? xi_x X2-3X+2 , )
Jﬂ: (5)n, (X):m ’ n, (X) = e (Beni SuefOS}%
L) 3 2 L2
g (8) ta n, (LX) = -55% ’ n, X)) = A ;4x ;x (El-Beheira 17)g
K - - 3
3 | oymn, oo Xt n, () = —> 3
: = L] —
g ! X3+4X2+X+1 2 X+1 g
3 %
2 3
g Homework g
3 oo~ i
L) )
7 %
3 |Ch00se the correct answer: i
% 5 %
g 'ny s N, sn; and n, are four functions where n; (X) =X » n, (X)= —)-;? g
7] 2 &
g » 03 (X) = —x(j(cxz +4j) » n, (X) = x;j » then the two equal functions are -........ g
+
% . (Damietta 03) Jg:
JJg (@)n; »>n, (b) n; »n, (¢)n; »n, (d) ny > n4 g
% %
3 %
g %
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3 5
] X2-2X X 3
If X)= - =qaq wWhen --«-«++-+ 1
5 P = e x-2 4 (0= e S0 P WA (Sh“”““oj’)%

&
g (a)P(x)=q(X)f0reach.‘>CER.~{_2} g
. . el
g 2 (b) p (X) = q (X) in the simplest form g

&l
JJg (c)p(x):q(x)foreacthIR—{2 3—2} g
& %
g (d) p (X) =q (X) for each X ER g
N 2]
r ]
5 \Complete: 3
b 2]
» 7]
a3 . . 2-X . ?
JJg 1 | If X #2 » then the simplest form of the fraction n where n (X) = is - g
a X3 §
7 K
3, _ . & NE-2% y
g The simplest form of the function n where n (X) = T s X#£OQIS ooeeveee 3
Lrs 2]
N 7]
7| X+ 1 X2+ X . : )
X Ifn = n =2 T2 ., then the common domain in which iy
73 =7 M=% i
ﬂ Ny =My IS coeveenens (Kafr El-Sheikh If)g

X 1

g 4 | Ifn, (X)= ek n, (X) = T » then n; =n, when X & wvve- (New Valiey()?)g
3 L2
N 43
a : l1+a 4 ?
@5 [Ifn (X)= » 1, (X)=——andn; (X)=n,(X) sthena = )
% X-2 X-2 J7
R 7]
& 49
) . . ; X (X~-2) . ]
g 6 If the simplest form of the algebraic fraction n (X) = ——— »X#2isn(X)=X 3
3 X+a s
& sthena= - L2
&R el
N Y]
a7 - . | : : X2-4X+4 ?
JJg {1} If the simplest form of the algebraic fraction n (X) = Z g
9 7 ‘2 X<-a g
@ |isn(0)=—"—">thenas= - &
& X+2 i)
g =
g In each of the following » if n; and n, are two algebraic fractions >isn, =n, ? Why ? g

&l
) 1 _2X2+4 _ 4X2+8 7
gS By (0 X3+2X By, 2X3+4X E
) %
. oxt-2X XZ-3X |
F | 2mO=5axe Oy 3
3 4
» 2]

AR I AR RRRRARRRRRRARRRE( 31 PRARRRRRAARRRRRRRRRAN a3
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Sheet (8)

Operations on the algebraic functions.
m Addmg, and sub‘(racnn0 the algebraic fractions :

@ﬁA_qciipg_ and subtracting two algebraic fractions having the same denominator : |

‘ ‘

If X Ethe common domain of the two algebraic fractions n, and n, where

ny (X) =53 and n, () =233 » then:
FOO, pX) _ fX)+p(X)
"m0 +m =G5+ 0 = k@)
_f()_p0) _ fO-p ()
‘ "m0 OG0 ke T ke

'2 ] Addlng and subtracting two algebralc fractions having dlfferent denominators: \

If X € the common domain of the two algebraic fractions n, and n, where

X X
n, ) =L and n, (00) = £E3 5 then:
_fX)  pX) _fX)xk(X)+p(X)xr(X)
1y (X)) =y F ) T (X) x k (X)
f(X) P(x)_ FX)xk(X)-p(X)xr(X)
*ny (X)-n,(X)= ) ko) £ (0 xk (%)

The steps of addlng or subtracting two algebraic fractions :

nAnange the terms of each of the numerator and denominator of each fraction

descendingly or ascendingly according to the powers of any variable in it.
Factorize the numerator and the denominator of each fraction if possible.
Find the common domain which will be the domain of the result.
Reduce each fraction separately to make the operations of addition or subtraction easier.
Unify the denominators.
Perform the operations of addition or subtraction of the terms of the numerators.

Put the final result in the simplest form if possible.

bbb bbb b b v v b e v v v e e v v e v v v v e e D v e e v v v e D v v e e D v e e D D v e e D b v v D v v e D D v e v D fv v e D D v B v e e e e v
brpr b bbb v b b b f b e v v v e b b v e b v v v e f B v e e B v v e D v v e v D v e e D fv v e f v v v e D f v e D f v e fe D v e fe D D f B B e B e e e
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The properties of the 76perations of the addition and subtraction of the
algebraic fractions -

® The addition operation of the algebraic fractions has the following properties :
F¥ Commutation. Association.
Zero is the additive neutral (additive identity) of any algebraic fraction.

¥l The additive inverse of any algebraic fraction is available.

s s : .. gX). gX) -gX) g(X)
i.e. the additive inverse of the algebraic fraction : k(X) is = ) > k) or — x)

|Ch00se the correct answer:

7 |
7 |
7 3
7 3
7 3
7 3
7 3
7 3
7 3
% )
a? 3
a? 3
? 3
a? 3
? 3
a? 3
? 3
a? 3
? 3
a? 3
? 3
47 3
E a ¢ " i a < jjg
9 If? y—g are two algebraic fractions then?+?— (Beni Suef 2004) 3§
71 7]
i) q)2te ac c)ate d ad+bc &3
o ()b+d (b)hd ()bd ) 9
7 ?
g 2—? +5—§= ---------- in the simplest form (Qena j(J{JUJg
2 3
% X 7X 5X q) 23X 5
7 | @ ®)712,2 ©) &y @12y o
? 3
? )
e Thedomainofn:n(x)_—.3x+4+ X=2 i . i
ﬁ X2+25 X2+7 g
a 3 |@R )R- {5} i
g ©R-{-5,5} (R-{-5,5,-7} g
5 X I 2
g4 x4+ 1 +x+1= .......... where X #—1 g
2] 2X X &3
& @) 5 (b) =7 (©1 (d)2 K
3 X , 2 )
g 5 If: XER - {2} sthen: =5+ g e (In the simplest form) (Beni Suef 2012) g
T |@2 (b) 1 (©) -2 @ -1 a
i &3
] . . . ?
g The additive inverse of the fraction ;t; 1S -evveeeens (Fayoum 2012) g
76 T=X X+7 -(X+7) X7 )
8 | ®xs 5% = Drs d
? )
? 3
a? )
? 3
? 3
? 3
? 3
%

7

| 2
J:;‘ﬁuuuJ:J:J:J:u:u:J:J:J:J:J:J:J:nn@nnnnauuaauuaauauuaum-:ﬁ i
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) )
) )
) . g y X485 . " SRR
g The domain of the additive inverse of the fraction ey I (Souhag 2008) g
a7 )
& | @R-{s5} (b) R ©R-{7} OR-{5,7} &
] 99
7] % 1 )
g If n(X)= - » then the set of zeroes of the functionnis --------- (Helwan 2011) g
58 X-3 X-3 9
5 |@{3} ) {1} ©{-1} @ {-3} 2
&l &
3 3x 2x-1 3
g Ifthedomamofn:n(X)=(x_a)(x_z)+(x_a)(x_3)1S'IR—{3 »552} g
g O |,thena&E.......... g
‘g’ (a) {5} {253} ©R-{5} @R-{2,3 ,s}Jg’
3 3
ng Essay problems: %
E Find n (X) in its simplest form s and identify its domain where : ‘;3
7 4 2X 6 ?
g n(x)=x+3+3+x g
el )
2 &9
% Find the function n (X) in its simplest form s showing its domain where : %
ﬂ 2 | ho= xi— X, 1 g
o X -1 X+1 -
Ll JJ
] iy
g Find n (X) in its simplest form showing its domain where : g
B3| =X +2X+4  XP4X-2 a7
3 %% x2-4 3
el JJ
7] 7]
g Find n (X) in the simplest form showing the domain of the function where : g
74 =X _ X+4 3
2 0= X216 )
) )
2 )
) )
JJg Find n (X) in the simplest form showing the domain of n where : g
A5 | =_2X+6 X*-6X a2
] XZT+X-6 X2-8X+12 y
) el
) el
7] el
) )
L) el
) )
L) 'yl
) )
7] el
) )
) el
r ) Lr)

J:._E RARRBARARIREREREAG[ 34 PRAARARABABABARARRIRER B 73
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e TC=DO Y  ~
Homework
m
|Choose the correct answer:
% 1
X+1+x_|_1_ ---------- where X # — 1
2 X X
@ (b) 35 (©)1 (d)2

The domain of n: n =3X+4  X-2 ic ...
(%) XT428  X2x7

(@R (b)) R - {5}
(c)IE.—-{—S 35} (d)IR—{—S s 5 5—7}
— x _ I 1 1€ verrrnnnnn | T 2()
Ifn(X)= X—3 %_3° then the set of zeroes of the function n is )
@ {3} & {1} ©{-1} @ {-3}
2—? - é% = censanes in the simplest form Qena 200¢
X 0. 5% 23X

. — X - I 1 eni Suef 2012
If: XER-{2} sthen: R e (In the simplest form) (Beni Suef2012)
(a) 2 (b) 1 (c)-2 (d)-1

If 2 ,< are two algebraic fractions then e —
b d b d

Rs3i Crof 20004)
(bent duej cUU4

bbb i b v b b v v b e v v v i e v v v e D v v e e D v v v v v v e D v v v e D v v e D B v e e D B v e D v v v D D B e v D fv v e D D L b v e e e e e

a+c ac a+c ad+bc
(a)b+d (b)ﬂ (c) b d (d) b d
; , _ 33X v o NPT N
Ifthedomamofn.n(X)—(x_a)(x_2)+(x_a)(x_3)1sIR {3,552}
sthena&..........
(a) {5} ~ (b) {2 ,3} )R- {5} (d)IE{—{Z »355}

7 g VAR RRRRARRRRRRARRR( 35 PARRRRRRRRAARRRRREEER e 7
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L) L)
L) L)
% | The additive inverse of the fraction Xt Lig : ) R
L) - )
78 T-X X+7 —(X+7) o 7
&3 (a)x+5 (b)S—x (c) 5 x (d)S—x 3
L) )
J JJ
9 The domain of the additive inverse of the fraction 18 ceveeenees (Souhag 2008) 33
59 b= 3
g @R-{5} bR ©)R-{7} R-{5,7} g
7] 7]
2 3
3 Essay problems: 3
g Findninitssimplesfonnshowingitsdomainwhere'n(X)=x2-2x+ 2X+6 g
71 ’ XZ-4 "x2+5X+6%
p ) &3
7] %
g Find n (X) in the simplest from showing the domain of n where : g
79 X ) )
= +
y "= x+n T x?oa )
% L7
e )
ﬂ Find i . X242X+4  X*+X-=2 . , ﬁ
5 3 | Find in the simplest form : n (X) = - = and determine its domain. 15
)] X’ -8 X -4 |
L) 4
el 4
g Find n (X) in the simplest form showing its domain where : g
74 e Xkl X2 3
Jg’ n(x)_x2+3x+2 X2-4 %
) el
g Find n (X) in the simplest form showing its domain where : g
| "= T x 3
L) L)
L7 L2
L) el
% 7]
L) )
7] L7
L) )
7] 2]
L) )
7] L7
L) el
7] 7]
L) )
7] 7]
L) el
7] 7]
L) el
7] 7]
% 2]
% 7]
L2 %
7] 7]
7] L2
3 3
J:JJ-_§ unnnnnnnnnaaaaaaaananannnnnanuuannnnnm-t i
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Sheet (9)
OPer'ahons on the algebr'alc func'rlons (follow).

i

Multiplying and dividing the algeb fractions :

1 ) Multiplying the algebraic fractions :

Remark ) l
Notice the reduction of the numerator of the first number with the denominator of the second

l number and the numerator of the second number with the denominator of the first number. _J

® The following shows how to multiply two algebraic fractions :

Multlplymg two algebraic fractions \

If X &the common domain of the two algebraic fractions n, and n, where :

1% = RO
f(X) o p(X) _f(X)xp(X)

r(X) " k(X)) r(€)xk(X)

sthen:n; (X) xn, (X)=

The steps of multiplying the algebraic fractions :

B8 Arrange the terms of each of the numerator and the denominator of each fraction alone
descendingly or ascendingly according to the powers of any symbol in it.

Factorize the numerator and the denominator of each fraction alone if it is possible.
Find the common domain.

Remove the common factors between the numerator and the denominator of each fraction
and between the numerator of a fraction and the denominator of another fraction.

Perform the operation of multiplication and put the result in the simplest form.

The properties of the operation of multiplying the algebraic fractions :

The operation of multiplying the algebraic fractions has the following properties :

¥ Commutation.
p} Association.
One is the multiplicative neutral (the multiplicative identity).

Existing the multiplicative inverses.

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
S bvfr e bbb v i b b b e b fv v i b v v e e D v v e e D v v e v v v e e v v e fe D b e fe D fv B e e D fv v e D fv v e fe B fv e e D f v e Ee D D f f B e e e |

AR AR RRRARRRRRRARRRE( 37 PRRRRRRRAARRRRRRRRRAN a3



5353 Mathematics 3™ Prep. 2™ term 1030303033 d3d3dadadadadadafadadadada. Me, Mokwood Mokeb 25353

The multiplicative inverse of the algebraic fraction :

pX)

k(X)
e ol E: k(X
» then n has a multiplicative inverse which is the algebraic fraction n I where n™! (X) = ﬁ

If n is an algebraic fraction where n (X ) = #0

and the domain of n! is IR — the set of zeroes of each of the numerator and the denominator

of any of the two fractions.

j I ———

\E Dwudmg an algebralc fraction by another

Dividing an algebraic fraction by another : \ o

If n; and n, are two algebralc fractions where : |

_fx) X) £(X)  k(X)
Ty ° BkX)= k(X) r(X)  pX)

sthen: n, (X)+n, (X)=n, (X)xn,™" (X)=

where the domain of n, + n, = the common domain of each of n,» n, and n7
= IR — the set of zeroes of the denominator of n, or the denominator of n,

g
)
"

or the numerator of n,

=R-{z@®Uz@p)Uzk) }

|Choose the correct answer:

The fraction n (X) = X2 has a multiplicative inverse in the domain ... (Cairo 2008)
1
(@) R (b)lR—{Z} (c)IEi—{O} (d)IR%.—{O > 2}
X - . e . .
i (X)= ” s then the domain of n™" 18 «----eo--- _ (Beni Suef2012)
2 o
(a)IP@.—{3} (b)IR-{l} (c)IE{w{l 33} (cl){l 93}
2.
If n (X) = = 55; *t » then the domain of n™! is ... (Ismailia 2003)
3 | @R-{0} ® {05253}
(C)R—{OaZa?’} (d)ﬁ—{59—25—3}
If £ () =—>=2_ ythen £~ (2) i§ wrroreen (Menia 2009)
4 X+1
(a) undefined (b) equal to 2 (¢) zero (d) equal to— 1

hhhhhhhhhhhhhhhhhhhhhhh S hv bbb is b v v b i b v v b b v v v pe b D v pe v D v v v D v v v v D fv v v D D v e Ev D D D L B e e B |
S bvfe e bbb v i b v v e b v fv b i b v v e fe v v v e e D v e e v v v e v D v e fe B fv e e B v B e e D f v e D fv v e Ee B fv e fe B f v e Ee B D f f B e e e |
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L) L)
L) L)
L) 1 -1 . )
g fn(X)=X + S where X#0 sthenn ™ (X) = - (Port Said 2006) g
o5 1 1 % 1 )]
a)—+ X b) —— C d-X-—
g | @y ® @ ) x 3
43 JJ
3 X-2 3
&3 6 The fraction n (X) = -——— has a multiplicative inverse in the domain --....... (Cairo 2008) J3
L) %
T @R (b)R-{2} ©R-{0} @drR-{0,2} &
2 7]
? X2 . { ?
] Ifn(X)= » then the domain of n™" is -oev.: (El-monofia 2014) 3
a7 B 2]
¥ |@R G R-{3} ©R-{-2} HR-{-2,3} &
L) 7]
3 3
5 |[Essay problems: i
) %
g Find n (X) in its simplest form s identify its domain where : g
§1 0 (%) = X3 +38 y 3X2+9X g
| X2+5X+6 X%2-2X+4 5
) 2]
3 ) a
g 2 Find n (X) is the simplest form where : n (X) = 8 ;23 x1+ 2 % x4—; 3 g
3 Showing the domain of n (X) - N - )
L) )
R Find n (X) in the simplest form showing the domain of n where : )]
3 ) ) 3
33| 00Xl . X2-X 3
] XZ+3X+2 XZ42X y
q %
b If: £ ()= qx+1 o X“+3X-10 , 3
g4 X°=X-=-2 BX+1)(X+5) g
7] then find : f (X) in the simplest form and identify its domain 7|
L) 2]
2 fineo= X*-8 x2+2Xx+4 7|
75| X -7X2+10X  3X2-15X 3
g Find : n (X) in the simplest from showing its domain. g
L) 7]
L) )
L) 7]
L) el
L) 2]
L) el
L) 2]
L) 2]
) 2]
L) %
L) 2]
L) %
3 3
J:JJ-_U unnnnnnnnnaaaaaaaananannnuuanuuannanum;‘. i
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e TC=DO Y ~

Homework

DO T~

Essay problems:

X2-3% . 2Xx

v bv bbb v b b b b v b e v v v i v v v e v D v v e e D v e e v v v v D D e e D v e Ee D D v e e D b v e D v v e D P v e e D fv v e D D L B v e e e e v

6 | If: n(X) %0 T i+3 find n in its simplest form shQWing its domain.
Find n in its simplest form s showing its domain where :
7 e 2X=0
M) = Xl XTrx+]
X+1 X?+3X-10
If: =
8 F = X2 *3x%+ 16 X+5
, then find f (X) in the simplest form and showing its domain.
Find in the simplest form : n (X) = X?-1 e P-X showing its domain.
9 XZ43X+2 @ X+2X
o ; 3X+6 KE=RX=20 . ;
Find in the simplest form : = X and show its domain.
10 P =3 ax s 7x+12

v pv bbb b v b b v e b v b b v v D v e B e v fv e e v v d v v D v v D e D v e D v v D v v D v v v e D v v D v v D b e B e D fv e D B e B B v e e P B v |

_— Q
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Sheet (10)
Probability - Operations on events

® We can calculate the probability of an event (say A) from the relation :

PiiAY = The number of elements of the eventA  n(A)
~ The number of elements of the sample spaces ~ n (S)

For example:
In the experiment of rolling a fair die once and observing the number appears on the upper
face »if S is the sample space of the experiment and A is the event of getting an even
number s then :

S={19233a49596} b H(S)=6 ] A={29496} bl l‘l(A)=3

sthen P (A) = ‘;‘(g)) . % " %

L ek

® Zero < the probability of any event < 1

( i.e. The probability of occurring the event A = %—)

* Probability can be written as a fraction or percentage.

QL eart=

From the previous example we notice that :
[ c C B therefore BN C = C » then we deduce that :

The probability of occurring the two events B and C together

= the probability of occurring the event C

n (C)
n (S)

A C = D therefore it is said that the two events A and C are two mutually exclusive events

i.e.P(BNC)=P(C)=

» then we can deduce that : N
n
The probability of occurring the event Aor C =P AUC)=PA)= (( S)

Mutually exclusive events P
B A

® [t is said that the two events A and B are mutually exclusive if O O

ANB=9 sthen P(ANB)=0

i.e. The probability of their occurring together = the probability of the impossible event =0

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Db e bbb v pe b b b e fe B b b e e L SN RVRRRNON R e Ex L b e Ee D f v e fv D v e fe D b v fe D f B e e D fv v e D fv v e Ee D fv e fe D f v e Ee D D L f B e e e |
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m

® For any two events from the sample S

space S of a random experiment : @

[P(AUB):P(A)+P(B)—P(AOBﬂ

® If A and B are two mutually exclusive events » then : S

P (A() B) = zero sthen: OO

(P(AUB)=P(A)+P(B) |

L J

et

For any event A of the sample space S it will be :
BAnA=0

i.e. The two events A and A are two mutually exclusive events

i.e. Occurring one of them prevents the occurring of the other » then P(ANA) = zero

AUA=S
i.e. The union of any event and the complementary event of it = the set of sample space S,
thenP(AUA)=P(A)+P(A)=P(S)=1 | Notethat:]
From that we deduce that :
Py B8R, g
[ P(A)=1-PA),P(A)=1-P(A) n(s)

QR e

If A and B are two events of a sample space (S) of a random experiment »
S

then (A-B)U (AN B)=A B A
i.e.P(A-B)+P(ANB)=P(A)
Also: B-A)UANB)=B 3

i.e.P(B-A)+P (A B)=P(B) (B-4) ANy (A-B)

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |

_— )
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If A and B are two mutually exclusive of the sample space (S) sthen: S
. B A
®eA-B=A t.e. P(A-B)=P(A) OO
*B-A=B i.e. P(B-A)=P(B)
If A and B are two events of the sample space (S) and AC B 5 then: S

'P(A—B)=P(®)=@=zem.

n (S)

|Choose the correct answer:

£ If A and B are two mutually exclusive events » then P (A ) B) equals ---.-....
1 (Cairo 2014)
(a) zero (b) D (c)P(A) (d) 1
2 CQ IfACB ,thenP (AU B) equals ... (El-Dakahlia 2013)
(a) zero (b) P(A) (c) P(B) (A P(ANB)
£ If a regular coin is tossed once s then the probability of getting head or tail is --........
3 (Alexandria 2014 » El-Dakahlia 2013)
(a) 100 % (b) 50 % ()25 % (d) zero %
£ If a regular die is rolled once s then the probability of getting an odd number and
4 | even number together equals --..-..... (El- Beheira 2014» Fayoum 2012)
P 3
(a) zero (b) 5 (c) 7 (d) 1
A regular die is rolled once» if the event A is "appearing a prime number" and the event
5 B is "appearing an odd number" s then P (A () B) = oo (El-Sharkia 2011)
L L 1 2
(@) & (b) 3 ©) (@ 3
6 |IfP(A)=4P (A) sthen P (A) = .cvvoov.o. {Suez 2013)
(a) 0.8 (b) 0.6 ()04 (d)0.2

v iv e b b be b fv be b v fe v be b pe D b v D fv v D v v D e D fv v D fv v D v R D v o fv v D fov v Do fw B Do v Do B v Do v v Do v v B v o B v Do v v Do o v v B v v v Do v
v bv bbb e b fv be b v fv b bv b v e D v be d v v D v v D e v fv e D v v D v v D v v v v D v v D v e D e D D v R v v D v v D v B B v v v v v P e v B v e v D v
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2] 3
3 3
JJ; If A and B are two mutually exclusive in a random experiment and P (A) =0.6 &3
JJg 7 | sP(AUB)=09 sthen P(B) = -+eroo: (Kajfr El-Sheilh 2013) %
o (@05 (b)0.4 (c)0.6 (d)0.3 7|
JJg If A and B are two events of the sample space of a random experiment g
JJg 8 [+P(A)=06andP(ANB)=04 ;thenP(A-B)=ee. ] g
% (a) 0.6 (b)0.4 ()02 g
g For any two events C and D of a random experiment - %
ﬂ g | Thereis : (C-D)U(CMN D)= -eee | (El-Dakahlia 2014) g
3 a) 1 b) S D d)C 7]
£ |@ (b) (©) @ 2
7| )
g L1 If A and B are two mutually exclusive events » then P (A [ B) equals - g
210 (Giza 2011)
T o (b) zero - () 0.56 (d) 1 2
a3 )
2] 3
g1 11° I IfACB sthen P(AU B) equals ... (Gharbia 2012) g
7| @zero (b) P(A) (¢c) P(B) () P(ANB) =
&Q &l
? . e o : o ?
g . If a regular coin is tossed once s then the probability of getting head or tail 1s - g
g12 (Matrouh 2011) g
g (a) zero % (b) 25% (¢) 50% (d) 100% ?z
7| -1 If a regular die is rolled once s then the probability of getting an odd number and &g
%1 3 | even number together equals .- (Fayoum 2012) %
5 |@zero (b) 5 (c) 2 (d) | i
L2 3
i 7]
E A regular die is rolled once» if the event A is "appearing a prime number" and the E
%14 event B is "appearing an odd number" s then P (A1 B) = ..o (El-Sharkia 2011) %
] L 1 1 2 3
3 (a) ¢ (b) 3 (©) 5 (d) 3 y
JJg 15 The probability of the impossible event equals oo g
1
g (a) @ (b) zero (c) > (d)1 g
3 7]
2] 3
3 7]
7] 3
3 7]
2] 2]
3 7]
7] 2]
: :
AR e Y ARRRAARRRRRARRRAAR 44 PAARRRRARARRRAAARRRAN e 337
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-
(o))

If the probability that a student in preparatory final exam is succeeded equals 85% »

-
~

then the probability that he fail is ...............
(2)0.015 (b) 3 OF (d) 0.85
If A and B are two events in a random experiment sand AC B sthenP(AUB) = -vvvvvenee
(@) P(A) (b) P(B) (c)0.5 (d) zero

SN
oo

If a coin is tossed once s then the probability that the head appears = --.--ooe.

(a) @ (b) 1 (c) % (d) %

Essay problems:

If A and B are two events in the sample space for a random experiment where

S bvp e i bbb b b v v b b v v v e b v v e e v v v e b D v e e v v e e D v v v v D v v e D v v e v v v v e D D v e e D B e e D v v A B D D D f B e e |

1 |P(A)=0.7>P(B)=0.6and P(AUB)=0.9 , then find :
(DP(B) @P(ANB)
If A and B are two events of the sample space of a random experiment and there is :
2 P(A)=-%— ; P(B):% > P(AﬂB):lg Find: P (AU B)
A ball is drawn randomly from 25 identical balls of the same volume and weight »
3 | 10 of them are red » 8 are white and the rest are green.
Find the probability that the drawn ball is : (1) white.  (2) green or white.
If A and B are two events in the sample space of a random experiment and
4
P(A)=04,P(B)=0.5>P(AUB)=0.6 sthenfind : P (AN B)
A ball is drawn randomly from 25 identical balls of the same volume and weight ,
10 of them are red » 8 are white and the rest are green.
5

Find the probability that the drawn ball is :
(1) White. (2) Green or white. (3) Not green.

v pv bbb b v b b v be b v b D v v D v e D e f fv e D v v d v v D v v v e D v e D v v D v e D v v D e D v v D v v D v e B e v P v D v e v B v e e P B v |

_ 3
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If A » B are two events from a sample space of a random experiment s and P (A) = 0.8
»P(B)=03,P(AUB)=09
Find : (1) P(A( B) @P(B-A)

o

A bag contains 10 identical balls numbered from 1 to 10 » one ball is chosen randomly »
if the event A is getting an odd number and the event B is getting a prime number.
Find : (1) P (A) (@) P(B) (3 P(A-B)

-~

If A and B are two events from a sample space of the random experiment

swhereP(A)=% g P(B')=% ; P(AﬂB)=% ,find : P (A U B)

o0

If A and B are two events in a sample space of a random experiment
P(A)=-5,P®B)=3,PANB)=2
Calculate : (1)P(AUB)  (2) Probability of non occurrence of event A

O T~

Homework

S o ="ch s
Essay problems:

©

If A and B are two events in a random experiment and if P(A)=0.2 sP(B) =0.6
s P(AUB)=05
Find : (1) P (AN B) (@) P (A)

-

If A and B are two events from a sample space of a random experiment and :
P(A)=02 , P(B)=06 s P(AUB)=0.5 sthenfind : P(A() B)

N

If A and B are two events from the sample space of a random experiment »
and P(A)=0.5sP(AUB)=08andP(ANB)=0.1
Find : (1) P (B) (@ P(A-B)

w

If A and B are two events in a random experiment, P (A)=0.6 , P (B)=0.7
andP(A(B)=04

Find : (1) P (AU B) (@) P(A-B)

H

bbb v pv b b b v b e b v v i b v v i v D v v e e v v v e v v v e D v v e e v v v e D D v e e D v v v D v v e D D P e B D fv e e B D L B v e e e e e
bbb bbb b b b b i b v v i b D v e pe D fv v e b D b e i D v v e fe D v i fe D v v fe D f v e v D b v e B fv v e B B kv e Ee B fv v Ee D D f B v e e Ee e e
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If A and B are two events from the sample space of a random experiment »
5 ifP(A)=03 ,P(AUB)=0.7 sP(B) =m » then find the value of m if :
(1) A and B are two mutually exclusive events.
@PANB)=02
If A and B are two events from the sample space of a random experiment »
6 P(A)=03 sP(B)=06 sP(AUB)=0.7 Find : P (A B)
If A and B are two mutually exclusive events in a random experiment »
7
P(A) = % , P(B) = % »find : P (AU B)
Using the opposite "Venn diagram" : . i
, |micoms GO
| @P@ANB) o a
®P(©) *8 o2

v iv e b b be b v bv b v b b bv f D e Do fv v D fv v D v v D e D fv v D fv v D v R D v o v v B v v B fw o B fw Do B v Do e v Do v v B v o B Bow Do o v Do o v v B v v v Lo v
v bv bbb e b fv bv b v fv b bv b v e D fv be dv v v D v v D e v fv v D v v D v v D v v D v D fv v D v v D e D D e R v v B fw e D v B B v Do v v v P v v B v e v L v
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Sheet (11)
Accumulative Basic Skills

|Ch00se the correct answer:

If the ratio between the perimeters of two squares is 1 : 2 » then the ratio between their

ATEAS = ovvrvvrnunians T areiisianiniens
(a)1:2 by2:1 (c)1:4 (d)4:1
The equation : 3 X — X241=0isof ... degree.

If X is a negative numbers then the greatest number of the following is

...............

5
(a)5 X (b)"f €)S+X (d5-Xx

If the sum of ages of a father and his sun now is 47 years » then the sum of their ages

after 10 years = «ovnninnnn. years.

(a) 27 (b) 37 (c) 57 (d) 67
(X1 = wmmanns
Co, o | (b)) x2-1 SRR~ X1 () X?+2X+1

If X is a negative real number » then the greatest number of the following numbers

()3 +X (b)3 X (©)3-X @ %

If X=2 and y= 3 s then (y =9 X)w R G
(a) 10 (b)-1 (¢)-10 (d) 1

If27 X 3’?=6k stheti k= oo -oenoisiu
5 14 %7 ) 6 -

v bv bbb v v b b b s b e b v v pn e D v e v D v v e e D v e e P v v e D v b e B D v v v D D fv e e v v e e v v v v D D v e e D fv v e D D v B v e e e e e

7 g VAR RRRRARRRRBRARIR( 48 PARRRRRRRRAARRRRREEER e 7

If X2 —y> =2 (X+y) where (X + y) # zer0 » then (X — y) = ---eerrevvens

Fmh Y R h | Y o
=] 2 ) 4 Vo ! Noher/

v bv bbb e b fv b b v b b v fv v b D v be D v v D v v D e v fv v D v v D v v D e v D v D b e D v v D e D D v B v v B v e D v B B v Do v v v P e v B v v e D v
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-
o

If25X35=mx64,thenm= ...............

(a) 1 (b) 2 (c)3 (d) 6

-
-

If(7°7%53)=(1 sb+5) sthena+b= oo
(a) -1 (b) zero (c) 1 (d) 2

-
N

Ifa<y3<bsthen(asb)is .............
(a) (0 - 1) (b)(2.5+3.5) (c)(1+2) (d) (2 +3)

-
w

283 =xx68 sthen X =i
(a)2 (b) 3 () 6 (1

-
H

If the age of a man now is X year , then his age after 5 years from now is

(a) X~-35 (b)5-X ()5 X (d)X+5

N
6]

If (5 'y X-4)=(y »3) ,[henx+y= ...............
(a) 25 (b) 12 (c)8 (d) 6

-
(o2}

Ifx""y=2 ) xz—y2=10,thenx+y= ...............
(a)-5 (b) 2 ©) -2 (d) 5

e bv bbb v b b v v b e v v v i b v v e e D v v e e v v v e D v v e D v v v B D v v e D D v e e D P v e D v v e D D B e Ee B fv e e B D v B v e e e D e
-
N

The degree of theequation : 3 X +4y+Xy=5is ..o
(a) zero. (b) first. (c) second. (d) third.

DO T~

Best wishes

O T~

7 g VAR RRRRARRRRRRARIR( 49 PARRRRRRRRAAARRRREEER e 7
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Sheet (1)
Basic definitions and concepts on the circle

It is the set of points of the plane which are at a constant distance from a fixed point
in the same plane.
« The fixed point is called "the centre of the circle”.
« The constant distance is called "the radius lemgth of the circle”.
* The circle is usually denoted by its centre s so we say Wi
the circle M to mean the circle whose centre is the point M

. The drawn circle divides the plane into three sets of points
as shown in the opposite figure :

@ The set of points on the circle as : the points A sB s C » ...
i) The set of points inside the circle as ; the points D »E 5 F » ...
%8 The set of points outside the circle as : the points Z K »G » ...

[ | Moftice that : |
« The surface of the circle is the set of points on the circle U the set of points inside it.
« There is a difference between the circle and the surface of the circle.
For example : In the opposite figure :
* AB ) the circle = {C »D}
but AB (N the surface of the circle = CD
* M the circle
but M € the surface of the circle.

i S i

( The radius of the circle_

It is a line segment with one endpoint at the centre of the circle and the other
endpoint on the circle.

In the opposite figure :

If the points A s B and C belong to the circle M »

then MA » MB and MC are called radii of the circle M

and MA = MB = MC = r (where 1 is the radius length of the circle).

3:1-‘.13:1-‘.13.1-‘.131-‘.131-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltlhtl3J-‘J3J-‘J3J-‘Jh-‘.‘lh-‘.‘lh-‘.‘lhhhbhbhbhbhbhhhhhhhhhhh
iy e bpv b b v b b be b v be D v pe f v v D v v D e v fv e D v v D v v D v v D e D v v D B v B v e D v D v e D v v D v v D v B L e D v e D B v e v P B e v
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| Notice that ; )

@%} Any circle has an infinite number of radii and all of them are equal in length.

% If two radii of two circles are equal in length s then the two circles are congruent
and vice versa.

It is a line segment whose endpoints are any two points on the circle.
In the opposite figure :
If A » B and C belong to the circle

» then each of AB s AC and BC

is a chord of the circle M

| Nofice that :
EF is not a chord of the circle M because E€ the circle M

It is a chord passing through the centre of the circle.
In the opposite figure :
If M is a circle » AB is a chord of it ot r\,
o o —t
» ME AB , then AB is a diameter of the circle M U

T
7 HinjEr

» The circumference of the circle = 2 Tt r length unit.
« The area of the circle = JT r* square unit.

(where 1 is the radius length and JU is the approximating ratio).

RO

o Any straight line passing through the centre of the circle
is an axis of symmetry of it.
< Since the number of these straight lines are infinite »
then the circle has an infinite number of axes of symmetry.

3
A IR AARRRRRRAAARRRRA( 52_PAAARRRRRRRRRARRRRRAN B R
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-@w@ﬂ[&%ﬁﬁo ]
The straight lme passing through the centre of the circle and the midpoint of any
chord of it (not passing through the centre) is perpendicular to this chord.

In the opposite figure :
If AB is a chord of the circle M
and C is the midpoint of AB » then MC L AB

The straight line passing through the centre of the circle and perpendicular to any

chord of it bisects this chord.
In the opposite figure :
If AB is a chord of the circle M and MC L AB » where C € AB » then
C is the midpoint of AB
f Gozel] jah v 3 B

The perpendwular bisector to any chord of a clrcle passes through the centre of the cm:le

In the opposite figure :

If AB is a chord of the circle M » C is the midpoint of AB
and the straight line L 1 AB from the point C »

then M & the straight line L

From the previous, we deduce that : }

The axis of symmetry of any chord of a circle passes through its centre s so this axis
is also an axis of symmetry of the circle.

tl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘.13.1-‘:ltl-‘:ltl-‘:ltlhtlh31&31-‘.1tl-‘:ltl-‘:ltltltltltltltltltl3.1313.131htlhtlhtlh-‘:lh-‘:lhhhbhbhbhbhbhbhhhhhhhhhhh
S bvfr e bbb v i b b b e b fv v i b v v e e D v v e e D v v e v v v e e v v e fe D b e fe D fv B e e D fv v e D fv v e fe B fv e e D f v e Ee D D f f B e e e |
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|Complete:

@

£7) In each of the following figures » find the value of the used symbol in measuring
where M is the centre of the circle :

@

S hvpe e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v i v v v e D v v e D D B e v D v v e D v v e e D v e e D fv v e Ee D D D f B e e v |

rrr)

(Red Sea 12}

(5) A
M
]
3005
E
| B A

D

IfAB =10 cm,
sthen CD = - cm.

1 y PP
(5) (5) o}
203
M
v
B A
X = cieeennens CL X o= coienennns 9 o= vwiseiin 9
Y= e o Y = eeeneen e Y = eeeeees s
{11 In each of the following figures » M is a circle > complete :
Q) @ 3
\ 4
m (£ MAC) = -eoeve i m (£ DME) = .o If AB = 8 cm.
2 (Luxor 14 s Assiut 17) (Luxor 14 + Giza 15} sthen MB = - cm.
O)

v pv v bbb v b b v b b v b b v v D v e D e v fv e D v v d v v D v v v e D v e D v v D v e D v v D e D v v D v v D v e B e D P v D v e B B B e e P B v |

_ 3
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Essay problems:

In the opposite figure :

AB is a chord of the circle M »
m (£ D) = 25°

and m (£ MAC) =40°

Prove that :

C is the midpoint of AB

(Kafr El-Sheikh 09}

£11 In the opposite figure :
AB and BC are two chords in circle M »

which has radius length of 5 cm.»

ﬁﬁ 1 'AB intersects ‘AB at D and inersects the circle M at E
X is the midpoint of BC »AB = 8 cm.» m (£ ABC) = 56°

Find : (1) m (£ DMX)

(2) The length of DE
(Ei-Gharbia 17 s Souhag 15) « 124° 32 ecm. »

In the opposite figure :

AB and AC are two chords of the circle M »
m (£ BAC) =45°

D and E are the midpoints

of AB and AC respectively.

Prove that : A DFM is an isosceles triangle.

(New Vailey 05)

v f et fv b b v fe b be b v be i v pe D v v D v fw D e D v e D b v D v v D v B B v Do v v Do o v v Do B e v Do v

S hvp e i bbb i b v v b b b v v e b v v e e v v e D D v e v v v v e e v v v e D v v e D D v e v D fv v e D e v e B D B e e D fv v e Ee D D D L B e e |

3
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£ In the opposite figure :

M is a circle of radius length 13 cm. »
AB is a chord of length 24 cm. »

C is the midpoint of AB

and MC N circle M = {D}

Find : The area of the triangle ADB

(El-Dakahlia 13) « 96 cm® »

v pv bbb b b e b v be b v pe D v pv D v e B B B
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(1] In the opposite figure : %
M is acircle s AB//CD »

5 | X is the midpoint of AB

and XM is drawn to cut CD at Y
Prove that : Y is the midpoint of CD (Aswan 15 s Alexandria 13)

67 |

v fv e b fv b b v fv v e b ie D v pe D v v D v e D e D v e D v v D v e D e D v e D v v D v v D v v v v D fv v D v v D v R B e v P e v D B e e P B v

B A

In a cartesian coordinates plane » if AB is a diameter of the circle M where A (3 »4) and

6 B (3 »—3) » find the coordinates of M » then calculate the circumference of the circle.
« (3 ’ -%—) s 22 length units »

In a cartesian coordinates plane s AB is a chord of the circle M 5 D is the midpoint of AB
IfA(4 s1)and B (-4 , 5) Find : The equation of MD «y=2X+3»

In a cartesian coordinates plane s if M (-1 +52) sA(2 5y6)and B (2 - 2)

8 Prove that M is the centre of a circle passing through the two points A and B s then
calculate the perpendicular distance between the chord AB and the centre of the circle.
« 3 length units »

O T~

Homework

O T~
Essay problems:

In the opposite figure :

AC =AB » X is the midpoint of AB »
1 | Y is the midpoint of AC »

m (£ MXY) = 30°

Prove that : The triangle AXY is equilateral. (Assiut 14)

11 In the opposite figure :

Two concentric circles with centre M »
AB is a chord of the greater circle

and intersects the smaller circle at C s D
and ME L AB

Prove that : AC = BD (Qena 17 » Red Sea 12) %3

S hvpe e i bbb i b v v b e b b v e b v v e e v v v e D D v e v v v v e e v v v e D v v e D D v e v v v v e D v v e v D B e e D fv v e Ee D D D L B e e |
a4

3
A I AR AR R RRRRRAAARRRRA( 56 PAAARRRRRRRRRRRRRRRAN B W3



5353 Mathematics 3™ Prep. 2™ term 1030303033 d3d3dadadadadadafadadadada. Me, Mokwood Mokeb 25353

[} In the opposite figure :

‘AB and AC are two chords in circle M

that includes an angle of measure 120° »

D and E are the two midpoints of AB and AC
respectively » DM and EM are drawn to intersect

the circle at X and Y respectively.

Prove that : The triangle XYM is an equilateral triangle.

S hvp e bbb v i b v v b e v v v e b v v e e v v v e D D v e e v v v e e v v v e D v v e D D b e v D v v e D D v e D B e e D f v e Ee D D D fv B e e v |

| ;|
T e .' Jznnnnnnnnnnnnnnnnnnanauanannnnnnnnannmg i

€1} In the opposite figure :
ABCisa triangle drawn inside a circle with centre

M (inscribed triangle) » MD L BC and ME L AC

Prove that :

(1)ED// AB
(2) The perimeter of A CDE = %— the perimeter of A ABC

(Kafr El-Sheikh 16 s El-Beheira 13)

v pv bbb b v b b v e b v b dv v v D v e D e v fv e D v v d v v D v v v e D fv e D v v D v v D v v D e D B v D v v D v e B e D P e D v e B B v e e P B v |



5353 Mathematics 3™ Prep. 2™ term 1030303033 d3d3dadadadadadafadadadada. Me, Mokwood Mokeb 25353

Sheet (2)

Position of a point and q straight line with respect to a circle

-

&

&

&

&

&l

&

&

&

&

JJ; ( Y { 3
i @ Aiscowis thecirdeM @) AisonthecirleM | @ Aisinsicc the circdle M
5 A |
) Q > |
)
3 /
3 v . M
3
3
% [fMA>r B IfMA=r IfMA<r |
n i

AT, Then The figure Note that

7]

g AL

& Th . .

5 e straight line L . _ _

5 B lies outside o a |*LNthecicleM=2

g MA>T the circle M « L N the surface of the circle M = &

7]

n -

g The straight line L is L

7] a tangent to the

g circle M at A 3 * LN the circle M = {A}

JJg Al Céllcd = * L N the surface of the circle M = {A}

& “the point of

g tangency”

7]

3 L

L) X .

JJg The straight line L is *LNthecircle M={X > Y}

&3 a secant to v « LN the surface of the circle M = XY

g the circle M — . :

9 Y XY is called the chord of intersection
7]

a !

7]

L)

7

L)

7]

L)

7

L)

7

L)

7]

L)

7]

L)

iy e bpv b b v b b be b v be D v pe f v v D v v D e v fv e D v v D v v D v v D e D v v D B v B v e D v D v e D v v D v v D v B L e D v e D B v e v P B e v
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} L )
é} The tangent to a circle is perpendicular | @ The straight line which is perpendicular

. to the radius drawn from the point ! to the diameter of a circle at one of its
| of tangency. endpoints is a tangent to the circle.
L& Lj

3

Y 3

J.e. if the straight line L is a tangent to 1.8, if AB is a diameter of the circle M and
the circle M at the point A » the straight line L. | AB at the point A »
then MA | L then L is a tangent to the circle M at the point A

-

The two tangents which are drawn from the two endpoints of a diameter of a circle
are parallel.

|C hoose the correct answer:
If M is a circle , its diameter = 6 cm. and A is a point on the circle » then ...
1 |[(@MA>6¢cm. (b) MA=6cm.
(c) MA = 3 cm. (d) MA < 3 cm.

If the straight line L is a tangent to the circle whose length of diameter is 8 cm. »

2 | then the straight line is at a distance ... cm. from its centre. (Aswan 2011)
@35 (b)4 ©3 (d)2
A circle M is of radius.length 5 cm. 5 A is a point outside the circle »

3 |then MA equals -.---.--- cm. (Gharbia 2003)
(@3 (b) 5 (c)8 (d4
M is a circle whose diameter length = 6 cm. If the straight line L is at a distance

4 of 4 cm. from its centre s then the straight line L is ---------- (Monofia 2008)
(a) a secant to the circle. (b) a tangent to the circle.
(c) outside the circle. ~ (d) passing through the centre of the circle.

s hvp e i bbb i b v v b e b v v fe f v v e e v v A e D D v e e D v v e D v v v e v v v e D v v e v D v v e D D v v B D B e e D fv v e Ee D D D L B e e v |
Sy pv b bbb b b b b i b v f i pe D v v e b v v i e D v v e v v v i e v v v e D f v e b D v e fe D v v e B B v e e D v e B f v e B B D f f B e e e |

3
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L) 7]
L) 7]
g M s a circle of radius length 5 cm. A is a point on the circle where MA = (2 X + 1) cm. g
Jﬁ: 5 | sthen X = ommom | | | (El-Ismailia 2011) %
7 (a) 11 (b)-2 (©1 @2 7|
L 3
J: —_— e et n
g £ AB is a diameter in a circle M s AC and BD are two tangents to the circle » g
] 6 then AC -veee BD yJ
% (a) intersects : o (b)is perpendicularrto Jg’
& |(isparallelto (d) is coincident to a
LY - rr)
g L1 A circle is of a circumference 6 JT cm. » and the straight line L is distant from its g
% | centre by 3 cm. » then the straight line L is --------- (New Valley 2012)%2
Jg’ 7 (a) a tangent to the circle. (b) a secant. %
g (c) outside the circle. : (d) a diameter of the circle. g
& : 3
g If the area of the circle M is 16 7t cm? A is a point in its plane where MA =8 cm. » g
g 8 | then Alies ... the circle M (Sharkia 2009) ﬂ
% (a) inside (b) outside (c) on (d) at the centre of %
7] . o
g M is a circle with diameter of length 8 cm. If the straight line L is outside the circle » g
g O | then the distance between the centre of the circle and the straight line L& -......... g
% @[0,4]  ®]0,4] © [0 54] @) 4 » o (Dakahlia zooa)’g’
) o
g If the point A is in the plane of the circle M whose radius length =r and if 0 < MA<r g
) s then A lies «..oovee (Souhag 2006) 9
710 | . o 3
g (a) outside the circle. (b) inside the circle. g
g (c) on the circle. (d) at the centre of the circle. g
Jg’ A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm. %
g 11 from its centre » then the straight line L is ----...... (Fayoum 2012) g
g (a) a secant to the circle. (b) outside the circle. g
Jg’ (c) a tangent to the circle. (d) passing through its centre. - %
L) 7]
7] 7]
L) %
7] 7]
L) 2]
% 7]
L) %
7] 7]
L) %
3 3
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-
N

-— ' : : B E
If AB is a tangent to the circle M at A and m (2 MBE) = 120° , T~

then m (L AMB) = .. (Souhag 2008)
(a) 60° (b) 30° (c) 80° (d) 90°

-
w

CA touches the circle M at A s m (£ ACM) = 30°
If the radius length of the circle M = 4 cm. » then

MC = ..ccoone- O (Fayoum 2009)

(a) 8 b) 4 © 413 d)8Y3

Essay problems:

-

In the opposite figure : C

E is a diameter in the circle M » D

AC is a tangent to the circle at A s

m (£ DMB) = 100° | o O
Find by proof : : | |

m (£ ACB) m (£ CDM) (El-Menia 2011) <50° » 140°

N

L1 In the opposite ﬁgure-: -

AB is a tangent to the circle M at A | oM

MA = 8 cm. > m (£ ABM) = 30° and AC L MB P 5
. g J

Find : The length of each of AB and AC

(New Valley 2012) « 8Y3 cm.» 493 cm. »

v bv bbb v b b b v b e v v v i e e v e v D v v e e D v e e D v v e D v v e e D v v e D D v e v D v v e D v v e D D v e v D fv v e D D L B v e e Ew e e
w
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In the opposite figure :

ABis a chord of the great circle and touches

the small circle at C » AB = 8 cm. and the

radius length of the great circle = 5 cm.

Find : The radius length of the small circle. (Souhag 2009) «3 cm.»

v bv bbb e b fv bv b v b b be b v e b b i dv v v D v v D e v fv v D v v D v v D v v D v D v v D v e D e D D v D v v D v e D v B v Do v v v P v v B v v e D v
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‘____,///’—Tf:X::KCTT—\\\\\~___’

Homework

DO T~

|Ch00se the correct answer:

M is a circle whose diameter length = 6 cm. If the straight line L is at a distance

of 4 cm. from its centre » then the straight line L is --------. (Monofia 2008)
(a) a secant to the circle. (b) a tangent to the circle.
(c) outside the circle. ~ (d) passing through the centre of the circle.

If the area of the circle M is 16 7t cm? A is a point in its plane where MA =8 cm. »
then A lies «.v.e. the circle M (Sharkia 2009)

(a) inside (b) outside (c) on (d) at the centre of

CA touches the circle M at A s m (£ ACM) = 30°
If the radius length of the circle M = 4 cm. » then

MC = ..ccooono CIL. (Fayoum 2009)
(2)8 )4 ©413 @813

A circle M is of radius.length 5 cm. 5 A is a point outside the circle »

then MA equals --..--... cm. (Gharbia 2003)

(@3 (b) 5 ()8 (d4

bbb bbb bbb bbb bbb bbb bbb b b b b b b b b i b b b e b e b e b e e e

1 A circle is of a circumference 6 JU cm. » and the straight line L is distant from its 33

centre by 3 cm. s then the straight line L is --------- (New Valley 2012
(a) a tangent to the circle. (b) a secant.
(c) outside the circle. - (d) a diameter of the circle.

bbb v pv b b v v b e P v v i b v v e e D B v e e v v v e v v v e D v v e e D v v v P D v e e D b v v D fv v e D D v e v D fv e v D D L B v e e e e e
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A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm.

from its centre » then the straight line L is --.--.-... (Fayoum 2012)
(a) a secant to the circle. (b) outside the circle.
(c) a tangent to the circle. (d) passing through its centre. -

v by e b b be b b be b b fw b v v B B e B v v v
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-

IfABisa tangent to the circle M at A »
AB=AM sthenm(Z M) = --.oceeev
(a) 30° (b) 45° (c) 60° (d) 90°

)

oo

If AB touches the circle M at A »
AM=6cm. sMB=10cm. sthen AB = .......... cm.

(a) 6 (b) 8 (c) 10 (d) 12

©

In the opposite figure :
ABisa tangent to circle M
IfMB=5cm. sAC=8 cm.
sthen AB = «oovovn cm.

@5 (b) 10 (c) 12 @ 13

(Kafr El-Sheikh 17 » Aswan 17)

If AB touches the circle M at A »

MB N the circle M = {C} where

MC=BC sthenm (£ B) =

(a) 30° (b) 45° (c) 60° (d) 90°

Essay problems:

-‘Jtlbtlhhh3.1&3.1&3.1hhhhhhhhhhhhhhhhhhhhhhhh:ﬁ:hhhhtrhhhhhhhh-‘.‘lh-‘.‘lh-‘.‘hb-‘.‘lh-‘.‘lh-‘.‘lh-‘.‘lh-‘.‘l v f b v fe fw fw L Lo L B
-
o

In the opposite figure :

BC is a tangent at B ym (£ C) =45° »
D is the midpoint of AH

Prove that : DA = DM

(Aswan 2011)

B

7 g VAR RRRRARRRRRRARIR( 63 PAARRRRRRRAARRRRREEEN e 7

45

v bv bbb e b fv bv b v b b bv b v be D v be dv v v D v v D e v fv e D v v D v v D v v D v D v v D v e D e D D v D fv v R v e D v fw B v Do v v v P v v B v e e L v
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In the opposite figure :

M is a circle with radius length 5 cm. »
2 | XY=12cm. s MY Ncircle M= {Z}

and ZY =8 cm. X Zom. Y

Prove that : XY is a tangent to the circle M at X

In the opposite figure :
AB is a diameter of the circle M »
DEBAKDC is a tangent to the circle at C

8 and m (£ B) =25°

Find : m (£ D)

(Beni Suef 2003) «40°»
In the opposite figure : B
DC touches the circle M at C s AB// MD » | -
m (£ BAC) = 80° ,m(LMDC)=2d° E "
and ACMD = {E} | | 5 L
Find : m (£ ECM) : (Beni suef 2005) «30°»

v pv be b fv b b v e b e f v be D v e D v v D v fw D e v D e R v v D v e D e R v e D v v D fv e fv v e D v D B v Do fv v B fw o B v Do fw v Do Lo v Do B v v v P v v v
H
v pv bbb b v b b v e b v b d v pv D v e B e v fv e v v v d v v D v v v e D fv e v v v D v v D v v v e D v v D v v D v e D e B v e D B e B B B e e P B v |
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S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |

3
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- XD

Sheet (3)
Position of a circle with respect to another circle

_ » The length of MN

Touching
externally

Touching
internalfy

One inside Distant
the other

Concentric Intersecting

—[From the previous summary , we notice that : ]

BB 1f M and N are two distant circles s then : MN € ] 1, +1, 5 oo]
If M and N are two intersecting circles » then : MN €] 1, — 1, >1, +1,[
If M and N (one of them is inside the other) » then : MN e]o, Ej = fz[

v pv bbb b b be b v be b v pv d v pe D e fe B e D fv e D v v D v fe D e B B e D b e v D B e e D B v |

|Complete :
Let M and N be two circles s their radii lengths are 4 cm. and 9 cm. respectively.
Complete the following :
1 If the two circles M and N are touching externally sthen: MN oo
2 If the two circles M and N are touching internally sthen: MN .o g
2]
3 TIf the two circles M and N are intersecting sthen : MN «oeeovernnnne g
. . 7|
4 If the two circles M and N are concentric sthen : MN «oovevveenn g
5 If the two circles M and N are distant ythen : MN «oorvecinan. g
2]
6 If the two circles M and N are one of them is inside the other sthen : MN -.cocoveen g
3
Choose the correct answer- 3
M and N are two circles touching internally. If their radii lengths are 5 cm. E
and 2 cm.sthen MN = -......... cm. (Damietta 2008) %
(a) zero ()3 ©7 (d) 10 3
%
7]
%
7]
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L) 7]
3 3
g M and N are two circles » their radii lengths are 4 cm.and 3cm. f MN =9 cm. » g
JJg 2 then the two circles are --------.. (Port Said 2009) g
2 © | (a distant. (b) intersecting. )
% (c) touching. (d) one is inside the other. ‘g’
LY 3
ﬁ M and N are two intersecting circles their radii lengths are 3 cm. and 5 cm. E
Jg’ 3 | respectively s then MNE -------- (Alexandria > Suez » Assuit 2011) %
7 |@]o,2[ ®]258[  (©@I8s00[ (D]2500] &
g If the radius length of the circle M = the radius length of the circle N = MN » then g
g 4 the two circles are ---------- (Alex. 2005) g
E (a) one is inside the other. (b) touching externally. g
jé (c) distant. | (d) intersecting. %
3 %
g M 5N and L are three circles touching externally two-by-twos their radii length are 5 cm.» g
g 5 | 6 cm. and 4 cm.» then the perimeter of the triangle MNL = - (El-Monafia 2011) g
g (a) 15 cm. (b) 30 cm. (¢) 4 cm. (d) 60 cm. g
3 %
] M is a circle of radius length 4 cm., touches the circle N externally. If MN =7 cm., 3
g 6 | then the circumference of the circle N = -......... cm. (Beheira 2003) g
% (a) 4 7T b) 6 7T © 7% (d) 8 7 %
3 3
3 E roblems: 3
: ssay problems :
g In the opposite figure : B g
g M and N are two circles touching at A » g
g 4 | the distance between their centres MN = 12 cm. ﬁ
% IfNB=7cm., %
ﬁ Find : The length of MA (Kafr El-Sheikh 2006) «5 cm» g
L) 7]
7] 7]
L) 7]
7] 7]
L) %
7] 7]
L) 2]
% 7]
L) %
7] 7]
L) %
3 3
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L In the opposite figure : B
M and N are two circles with radii lengths of 10 cm. and 6 cm. ’/
respectively and they are touching internally at A » A '

AB is a common tangent for both.
If the area of ABMN =24 cm? »
Find : The length of AB

L1 In the opposite figure :

M and N are two intersecting circles at A and B »
CEBA >D Ethecircle N »

m (£ MND) = 125° and m (£ BCD) = 55°

Prove that : CD is a tangent to circle N at D

In the opposite figure :

M and N are two intersecting circles at A and B

C is the midpoint of XY > m (£ D) = 40°» |
FZ is a tangent to the circle N at F where MN N FZ = {F}
Find : m (£ CME)

Prove that : FZ / AB (El-Fayoum 2011) « 140° »

O T~

Homework

m

|Choose the correct answer:

M and N are two intersecting circles at A and B

» then the axis of symmetry of AB is e (Monofia 2004)
(a) MN (b) NM (c) MN (d) MN

S hvpe e bbb v e b v v b b v v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D v v e v D v v v D D v v e D v e e D v v e v D D D L B e e |

3
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M and N are two touching circles where MN = 6 cm. » the radius length of the greater
circle is 10 cm. » then the radius length of the smaller circle = - cm. (Sharkia 2005)

(a) 16 ) 12 ()8 d) 4

v pv bbb b v b b v e b v b dv v v D v e D e v v e D v v d v e D v v D e D v e D v v D v v D v v v e D v e D v e D v e b e D P e D B e B B v e e P B v |



5303 Mathematics 3™ Prep. 2™ term 303d303dadadadadadadadadadadadadadada. M. Mokwoad Moke 35353

M and N are two circles of radii lengths 3 cm. and 8 cm. respecﬁveiy, MN =5 cm.»

3 then the two circles are ---------- (Cairo 2011)

(a) touching externally. (b) touching internally.

(c) distant. ' (d) intersecting.

If the radius length of the circle M = 3 cm. and the radius length of the circle

N =5 cm. s MN = 6 cm. s then the two circles M and N are -......... (Gharbia 2008)
4 - | .- .

(a) distant. ' ; (b) one is inside the other.

(c) intersecting. | (d) touching externally.

A circle M of radius length 4 cm. touches a circle N internally s MN =7 cm. » then
5 | the circumference of the circle M : the circumference of the circle N = --........

@4:7 (b)3:4 (c)4:3 (d)y4:11 (Dakahlia 2009)

Essay problems:

In the opposite figure :

M and N are two intersecting circles » AB s the
common chord of the two circles M and N

XY touches the circle M at C

Prove that : AB// XY - (Souhag 2008)

1 M and N are two intersecting circles at Aand B s MA =12 cm. s NA=9 cm. and

2 | MN=15cm.
Find : The length of AB (Port Said 2011) «14.4 cm.»

v iv e b b be b fv bv b v b D be f b e Do b v D fv v D v v D e D b v D fov v D v R B v Do v v B v v B fw v B v Do B v Do v v Do fow v B v o B v o v v Do o v v B v v v Do v
-
v bv bbb e b fv bv b v fv b bv b v be D fv be dv v v D v v D e v fv v D v v D v v D v v D v D v e D v e D e D D e D v v D v e D v B B v Do v v v P v v v v e v Lo v
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Sheet (4)
Identifying the circle

Drawing é circle passing through a given point :

If A is a given point in the plane and the required is drawing
a circle passing through the point A
* Assume any other point in the plane as M , then take it
as a centre using the compasses s draw a circle with the centre M
and radius length = MA » then it will pass through the point A

» Similarly » we can draw another circle whose centre is M and
its radius length is MA » then it passes through the point A
or we draw a circle whose centre is M and its radius length = MA » then it will pass
through the point A and soon .......

We can draw an infinite number of circles passing through a given point.

Drawing a circle passing through two given points :

If A and B are two given points in the plane and the required is drawing a circle passing

through the two points A and B : L

» We know that the centre of any circle passing through
the two points A and B should be equidistant from A and B

.. The centre of any circle passing through A and B should lie

on the axis of symmetry of AB which is the straight line that
is perpendicular to it from its midpoint » therefore » we draw
the straight line L that represents the axis of symmetry of AB

» We take a point (any point) on the straight line L as M
» then we draw the circle whose centre is M and its
radius length = MA or MB » then it will pass through the two
points A and B

¢ Similarly we can draw another circle whose centre 1s M and its radius
length = MA or MB » then it will pass thmugh the two points A and B
or We can draw a circle whose centre is M and its radius length = MA
or MB » then it will pass through the two points A and B

There is an infinite number of circles that can be drawn to pass through the two
points A and B and all their centres lie on the axis of symmetry of AB

31btlbtlb::lb::l-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:Itl-‘:Itl-‘:Itlhtlhtlhtlhhhhhhhhhhhhhhhhhhhhhbhbhbhbhbhhhhhhhhhhhhhhh
iy e bpv b b v b b be b v be D v pe f v v D v v D e v fv e D v v D v v D v v D e D v v D B v B v e D v D v e D v v D v v D v B L e D v e D B v e v P B e v
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Drawing a circle passing through three given points :

If A » B and C are three points in the plane and the required is drawing a circle
passing through the three points A s B and C :

« We know that : In order that the circle can pass through the two points A and B » then » its
centre should lie on the axis of symmetry of AB s say L, and in order that the circle can pass
through the two points B and C » its centre should lie on the axis of symmetry of BC say L,
. The centre of the circle that passes through the three points A » B and C lies on each of

L,and L,

It is impossible to draw a circle passing through three collinear points.

For any three non-collinear points , there is a unique circle

can be drawn to pass through them.

~

[ | Notice that : |
There is a unique circle passing through three points as A » B and C which are not collinear

and the centre of this circle is the point of intersection of any two axes of symmetry of the

axes of the line segments AB » BC and AC

.

 Corollary @) ,

The circle which passes through the vertices of a triangle is called the circumcircle
of this triangle.

» The triangle whose vertices lie on a circle is called the inscribed triangle of this circle.

In the opposite figure : A
M is the circumcircle of A ABC c ’

or A ABC is the inscribed triangle of the circle M

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |

. &3
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 Corollary €)

The perpendicular bisectors of the sides of a triangle intersect at a point which is
the centre of the circumcircle of the triangle.

In the opposite figure : A

If the straight lines L, s L, and L, are the axes L

of AB s BC and CA respectively

then the point M is the centre of the circumcircle of A ABC L,

* A special case :

The centre of the circumcircle of an equilateral triangle is :

- The point of intersection of its sides axes.

- The point of intersection of its altitudes.

@]
=

- The point of intersection of its medians.

- The point of intersection of the bisectors of its angles.

4 | Notice that : |
We can draw a circle passing through the vertices of (a rectangle or a square or an isosceles

trapezium) while we cannot draw a circle passing through the vertices of (the parallelogram

or the rhombus or the trapezium which is not isosceles).

\_ _y

|Choose the correct answer:

It is possible to draw .......... passing through a given point. (The New Valley 2005)
1 | (a) one circle (b) two circles
(c) three circles (d) an infinite number of circles

S hvp e i bbb i b v v b b b f v e b v v e e v v v e D D v e v v v v e D v v v e v v v e D D v e v D v v e D D v e D D B e e D fv v e e D D D L B e e |

rrr)

2 (El-Sharkia 2013)

The number of circles passing through three collinear points is «-.-....

(a) zero (b) 1 ()2 (d3

v pv bbb b v b b v e b v b dv v v D v v B v Ev fv v D v v dv v v D v v D e D v e D v v D v e D v v v e D B v D v v D v e B e D fv e D v e v B B e e P B v |

3
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v [ [

We can identify the circle if we are given ------....

w
2
S
u
S
N
g
a

(a) three collinear points. (b) two points.

(c) three non-collinear points. (d) one point.

The centre of the circumcircle of a triangle is the point'of intersection of ........

H

(a) its medians. (b) its altitudes. - (Ismailia 2005,
(c) the bisectors of its interior angles.  (d) the axes of symmetry of its sides. |

It is (impossible) to draw a circle passing through the vertices of ----.-....

| (El-Sharkia 2012 s El-Dakahlia 2013)
(a) arectangle.  (b) a triangle. (c) a square. (d) a rhombus.

&)

Essay problems:

AB s of length 6 cm. Draw a circle passing through the two points A and B and its

-

radius length is 4 cm. How many circles have you drawn ? (Qena 2011)

Draw a circle with radius length of 3 cm. and touches to the straight line L.
What is the number of possible solutions ? (Giza 2006)

Draw A ABC in which : AB =5 cm. s BC =4 cm. s and CA = 3 cm. What is the type of

the triangle with respect to the measures of its angles ? then draw a circle whose centre

3 e —
is the point A and touches BC s another circle whose centre is B and touches AC and
a third circle whose centre is C and touches AB (Beni Suef 2006)
m
Homework
e TOC=O Y T~
|Ch00se the correct answer:
' The number of circles which passes through two given points is «....... (Giza 12)
1 |@1 (b) 2
(©)3 (d) an infinite number.

S hvp e i bbb i b v v b e b v v e b v v e e v v v e e D v e e v v v v v v v v e v v v e D D v e v v v v e D D v e P D v e e D v v e B D D D fv B e e e |
N
Sy bv bbb b f b b b f b b b b v i b D v v e b f v pe fv D b e fe B v v e D fv v e B D b v Ee D fv v e fv B v e Ee B f v e v f v e fe B B e e B B L B B

3
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3 L)
3 L)
g The number of circles passing through three collinear points is ... g
% 2 (Giza 16 s Ismailia 15) Jg:
€ |@)zero (b) one (c) three () an infinite number, &
% 3 ' The number of circles passing through three non-collinear points is -.-..-.-- (El-Menia ng
E The centres of the circles passing through the two points A and B lie on -+ g
3 &3
B 4 o o (El-Dakahlia 17) 3
g (a) the axis of symmetry of AB (b) AB g
:Jg (c) the perpendicular to AB (d) the midpoint of AB j,;
JJg 'The centre of the circumcircle of a triangle is the point of intersection of - g
JJg (Kafr El-Sheikh 17 > Qena 1 7)g
5 - ) . .
% (a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. %
L) (c) its altitudes. (d) the symmetry axes of its sides, 3
3 &3
JJg 'If A ABC is right-angled at B » then the centre of its circumcircle is -« (Ismailia 03;43
J: rm— ; . e u
g 6 | (a) the midpoint of AB ~ (b) the midpoint of AC ‘;3
g (c) the midpoint of BC (d) outside the triangle. g
J’ f . . J’
) It is possible to draw a circle passing through the vertices Of -ovvvveves 3
% 7 (Giza 17 » Beni Suef 16 5 Qena 15) %
ﬂ ‘a) a rhombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram. g
3 o : =&y
? 'If AB = 6 cm. » then the area of the smallest circle which passes through the two points j5
g 8 |AandB = sz (El-Sharkia 15) g
3 = tereeees CIDZ 3
? |@3m (b) 6 7T 8T @9 3
3 )
3 E blems: 3
i \[Essay problems: i
3 7
g Using your geometric tools s draw AB of length 4 cm. , then draw on one figure : g
ﬁ (1) A circle passing through the two points A and B and its diameter length is 5 cm. j§
E What are the possible solutions ? g
JJg 1 | (&) A circle passing through the two points A and B and its radius length is 2 cm. E
% What are the possible solutions ? %
g (3) A circle passing through the two points A and B and its diameter length is 3 cm. E
g What are the possible solutions ? g
3 a

3
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Sheet (5)
The relation between the chords of a circle and its centre

If chords of a circle are equal in length, then they are equidistant from the centre. |

AB=CD s MX | ABand MY L CD
MX = MY

( Gorellery 1 i} )
In congruent circles, chords which are equal in length are equidistant from the centres.

In the opposite figure :

If M and N are two congruent circles »
AB=CD sMX 1L ABand NY LCD »
then MX = NY

Converse of the theorem

In the same circle (or in congruent circles) s
chords which are equidistant from the centre (s) are equal in length.

i.2. In the opposite figure :
If AB and CD are two chords of the circle M »

MX L AB » MY L CD and MX = MY > then AB =CD

Also in the opposite figure :

If M and N are two congrueﬁt circles » AB is a chord of

circle M and CD is a chord of circle N

sMX LAB,,NY LCDand @
MX = NY » then AB = CD DY _7C B A

3
A IR ARRRRRRRAAARRRRA( 74 PAARRRRRRRRRRARRRRRAN B R
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|Complete:

1

If the chords of a circle are equal in length » then they are --.....- from the -

2

In the same circle if the chords are equidistant from the centre then they are --.-......

The square which is inscribed in a circle » its sides are ... from the centre of the
circle. (North Sinai 09}

AB and CD are two chords in a circle AB = 5 cm. and CD = 3 cm. » then the chord
which is nearer to the centre of the circle is -

) In the opposite figure :

If AB and CD are two chords in the circle M

» X and Y are two midpoints of AB

and CD respectivelys if MX = MY 5 AB =7 cm.

sthen CY = -oovoe cm. (Red Sea 08)

'In the opposite figure : AD

AB and CD are two chords equal in lengths
drawn in the circle M s X and Y are two
midpoints of AB and CD respectively.

If m (£ AXY) =50° s then m (£ XMY) = oo °

Essay problems:

S hvpe e bbb v e b v v b b v v v e b v v e e v v v e D D v e e v v v e D D v n e D b v e D D v e v D fv v v D D v e e D v e e D f v e v D D D L B e e v |

In the opposite figure :

The triangle ABC is an inscribed triangle inside a circle M »
m(LB)=m(«£C)»

X is the midpoint of AB s MY L AC

Prove that : MX = MY ( Suez 2014 s Aswan 2011 )

v pv bbb b v b b v be b v b b v v D v e D e Ev fv e D v v d v v D v v v e D fv v v v v D v e D v v D e D B e D v v D v B B e D v e D v e B B B e e P B v |

3
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7]
JJ; In the opposite figure : g
g M is a circle » AB and AC are two chords of it » g
JJg 2 D is the midpoint of AB  E is the midpoint of g
g AC > MD and ME are drawn to cut the circle g
7] at X and Y respectively. If DX = EY by}
7] 7|
g Prove that : AB =AC ( Beheira 2008 ) g
] o
] In the opposite figure : § yJ
g AB and AC are two chords equal in length in the circle M ‘ E g
g 3|’ X is the midpoint of AB » ﬁ' g
# % | Y is the midpoint of AC and m (£ CAB) = 70° A 0/ Z
] Calculate : m (£ DME) 2 a
3 Prove that : XD = YE ( Damietta 2013 s New Valley 2012) 3
% L) In the opposite figure : )
7] L i 2 A N
g AB and AC are two chords equal in length in the circle M g
] 4 | X s the midpoint of AB : D g
E MX intersects the circle at D s MY L AC g
E intersects it at Y and intersects the circle at E < B g
7]
g Prove that : §l XD =YE B m(LYXB)=m (£ XYO) ( El-Gharbia 2013) %
E 2]
g In the opposite figure : A %
J7 A ABC is inscribed in the circle M » )
) O\ &
% 5 | D is the midpoint of AB > E is the midpoint of AC M E
2]
& | fDM=EM >m (£ DME)= 120° ‘N "%
% Prove that : A ABC is an equilateral triangle. ( Menia 2003 ) %
L) 2]
7} 3
L) 7]
&3 7]
L) 7]
&3 &3
L) 7]
17} &3
L) 7]
7} 7]
L) %
&3 7]
L) 2]
&3 7]
L) %
7} 7]
L) %
g 7]

| ;|
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3 L)
3 L)
3 S to = h s N a
: 3
“ Homework q
3 )
3 el
: 3
7 |C0mplete: i
3 %
a %
g .In the opposite figure : g
2 %
% | AABC s inscribed in the circle M 5 3
a1 i
%7 |MXLAB,MY.LAC,MX=MY i
3 7]
ﬂ andm (£ A)=72° sthenm (£ B) = - 2
z @ %
2 %
3 %
2 2]
3 %
32 5
2 %
: 3
3 If AB = CD » thenn ME = - i
3 e}
% [ o st cm. S OD = cerveran cm. J
3 )
3 ) 5
a4
73| ® ( 3
2 )
L) = ” a
3 — L ) &
A
3 DY /€ BN_ X o
7 N X A “
L) 3 a
L) - a
g IfAB =CD >then MX = oo If M and N are two congruent circles » g
] In A MXY AB = CD » then MX = ---veoeee a
3 . 7]
g - m (£ XMY) = 100° and the figure MXYN is -ooooeee g
5 b m (L MXY) = oo 3
3 )
3 7]
3 el
3 7]
3 )
3 7]
3 el
3 2]
3 el
3 2]
3 )
3 2]
3 )
3 2]
3 el
3 2]
3 )
“ r)
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€)) C @
DA
M
X B B
IfMX=MY ,YD=7cm. If ME = MF s then CD = -+ oe-ve-
sthen AB = .......... cm. S X = cm. s EM = oo cm.
AM=-n. cm.
@ A @

S hvpe e i bbb i b b v b b v v v e b v v e e D b v e D D v e e v v v e D v v e e v v v e D D v e v D v v e D D v e e D B e v D v v e Ee D D D L B e e v |

_ 3
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C v B
If MD = ME > m (£ B) = 65° * MN// BC o MX = e
" The two circles M and N
thenm (L A) =t v dasiy
’ (£A) ATE vvvivens yAEBC
.y AB = eeecnnnnns
Essay problems:
In the opposite figure : 2
The triangle ABC is an inscribed triangle inside a circle M » ‘
m(ZB)=m(£C) s n
X is the midpoint of AB sMY L AC
BN_ _/C
Prove that : MX = MY (Matrouh 17 > Fayoum 15 5 Suez 14 5 Aswan 1)
In the opposite figure :

X
S il 8 B
AB and AC are two chords in the circle M %
» D is the midpoint of AB » A

» E is the midpoint of AC
» DX =EY C e
Prove that : AB = AC {El-Kalyoubia 16)

v pv bbb b v b b v e b v b fv v pv D v e D e Ev fv e D v v d v e D v v D e D fv e D v v D v v D v v D e D v v D v v D v B B e D v e D v e B B B e e P B B |
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In the opposite figure :

M and N are two circles intersecting at Aand B »
MN NAB={L} ,F is the midpoint of CD »

Z is the midpoint of XY » MF = ML and NL = NZ

Prove that : CD = XY

In the opposite figure : B

Two concentric circles at M > AB and CD are two chords ‘
of the greater circle and touch the smaller circle at X and o)
Y respectively. d
Prove that : AB = CD if the radius length of the greater D

circle = 5 cm. and the radius length of the smaller circle =3 cm. »
find the length of AB

In the opposite figure :

AB and CD are two chords of the circle M
equal in length » ABN cD={Y}>

Z is the midpoint of AB 5 X is the

midpoint of CD and m (£ ZMX) = 120°
Prove that : A ZYX is an equilateral triangle.

S hvpe e i bbb e b v v b e b v v e b v v e e v v v e e D v e e v v v e e v v v e D v v e D v v e e D fv v e D v v e e D B e v D v v e Ee D D D L B e e e |

3
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In the opposite figure : A

AB is a diameter of the circle M s AC and BD are two chords in it » C

MX = MY > MX L AC sMY L DB M H
Prove that : 5

A HAB is isosceles triangle. g

E@HC=HD ( Beni-Suef2012 )

v pv bbb b v b b v b b v b fv v v D v e D e v fv e D v v d v e D v v v e D v e D v v D v v D v v D e D B v D v v D v e B v o v e D v e B B B e e P B v |
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Sheet (6)
Central angles and mesuring arcs

The measure of the arc:

It is the measure of the central angle which subtends this arc and it is measured by
the measuring units of the angle (degrees , minutes , seconds ...)

EFor example: D

In the opposite figure 3

If AB is a diameter of the circle M » C and D are two points on the circle M

M
where m (£ AMC) = 30° »m (£ AMD) =90° »then : U

(T)m (AC) = m (£ AMC) = 30°
() m (CD) = m (£ CMD) = 90° — 30° = 60°

(3)m (DB) = m (£ DMB) = 90°

(4] m (DB the major ) =m (£ DMB the reflex) = 360° — 90° = 270°

(5]m (ﬁ) =m (£ AMB) = 180° ( Nolice thet: AB represents a semicircle)

The length of the arc:

It is part of a circle’s circumference proportional to its measure and it is measured
by length units (centimetre s metre s ...)

To calculate the length of the arc, you can use the following rule :

the measure of the arc

- x the circumference of the circle
the measure of the circle

The length of the arc =

the measure of the arc
- 360° x27r

Where r is the radius length of the circle and JU is the approximated ratio.
The length of the semicircle = -%— the circumference of the circle = JUr length unit

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |
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|Corollary (1):

In the same circle (or in congruent circles) s if the measures of arcs are equal ¢ then
the lengths of the arcs are equal and vice versa.

In the opposite figure :
If M is a circle in which m (AB) = m (CD)
s then the length of AB = the length of CD
and vice versa : If the length of AB = the length of CD
s then m (ﬁ) =m (EB)
|Corollary (2):

In the same circle (or in congruent circles) s if the measures of arcs are equal s then
their chords are equal in length s and vice versa.

In the opposite figure : D A

If M is a circle in which
m (AB) =m (CD) s then AB = CD
and vice versa : If AB = CD »then m (ﬁ) =m (Eﬁ)

|Corollary (3):

If two parallel chords are drawn in a circle s then the measures of the two arcs

between them are equal.
In the opposite figure : -
b&’:{

@)
o
>
v bv bbb e b fv b b v b b bv b v be D fv be dv v v D v v D e v fv e D v v D v v D v v D v D v v D v v D e D D v D v v D fw e D v B v Do v v v P v v B v e v L v

If AB and CD are two chords in the circle M B
» AB// CD athenm(ga) =m (ﬁB)
|C0rollary (4):

If a chord is parallel to a tangent of a circle s then the measures of the two arcs
between them are equal.

In the oppesite figure : :

If AB is a chord in the circle M and | B; > : A
CD touches the circle M at E M
CD // AB ,thcnm(ﬂ)zm(’é-ﬁ)

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
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|Choose the correct answer:

The central angle whose measure is 90° subtends an arc of length = -.--.-- the
circumference of the circle. . , (Assiut 11)
@ ¢ ® + ©+ @1

The circumference of a circle = 36 cm.» then the measure of an arc of it with

length = 6 CIN. 1S serevees

(a) 60° (b) 30° (c) 90° (d) 120°
The length of the arc opposite to a central angle whose measure = 120° in a circle of
radius length r equals -+ 5 (Suez 09)
(a) 5 Tt (b) Tur (©) 5 T (d) 3 Tur
The length of the arc which represents % the circomference of the
circle= oot cm. ,
(a) 2 Tr (b) Tr (€) 5 T (d) 4 7tr

bbb i b v b b v v b e v v v i b v v e e D v v e e v v e e v v v e D v v e e D v e e D D v e e v v v e D v v e v D B e e Do b v e B D L B v e e e e v

) The measure of the arc which represents -é— the circumference of the circle = ----------

(a) 60° (b) 90° (c) 120°
|Complete:
In the opposite figure :

AB is a diameter of the circle M s m (£ AMC) = 60° »

m (£ BMD) = 140°

Complete the following :
(1)m (@): .......... ° (g)m(ﬁ—ﬁ) = i o
(3)m (EB) = (@m®D BC) = oo
(5)m (DCB) = ---....... o

Essay problems:
In the opposite figure :

AB and E_ﬁ are two diameters in the circle M
such that : m (£ DMB) =35° ,CE// AB

Find : m (BE)

7 S AR AARRRRRRAAARRRR( 82 PRAAAAAARRRRRRRRRRERRR e 7

(Cairo 15)
(d) 300°

w)
v bv bbb e b fv be b v b b be b v be D fv be dv v v D v v D e v fv v D v v D v v D v v D v D fv v D v e D v R D e D D v D fw v D v B B v v v v v P v v B B e v D v

D

A

B
A
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In the opposite figure :

A aﬂd B are two points belonging to the circle M
such that : m (£ MBA) =45° s AM =7 cm.
Find : The length of AB (7T = )

In tjhe opposite figure :
if m (AC) = m (BC)

s M '([_ ACB) = 70°
Find :m (£ ABC)

In the opposite figure :

XB// CY sMA L XC s MD 1 BY
Prove that : MA =MD

(L] In the opposite figure :

M is a circle » CD is a tangent to the circle at C »
AB and EF are two chords in the circle

, where AB // EF // CD

Prove that : CE =CF

(El-Beheira 2014 » Alex.2011)

S hvp e bbb v e b v v b e v v v e b v v e v v v v e e D b e e v v v e D D v v e v v v e D v v e v D v v v D v v e e D B e e D P v e Ee D D D L B e e e |
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ABCD is a quadrilateral inscribed in the circle M such that AB = CD. Prove that : AC = BD

O~

Homework

OO~

|Choose the correct answer:

If A and B are two points belonging to a circle M such that the length of AB = Jr

s then AB is -+ in the circle M
(a) a radius (b) a chord not passing through the centre
(c) a diameter (d) an axis of symmetry of the circle

v pv bl bv b v b b v e b v b d v v D v e D e Ev fv e D v v d v e D v v D e D fv e D v v D v v D e v D e D B e D v v D v B B e D P e D B e B B B e e P B v |
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)
3 3
&3 The length of the arc opposite to a central angle of measure 30° in a circle of g
‘,3 2 | circumference 36 cm. = oo cm. (Souhag 09) g
g (a) 18 (b)9 ©3 @45 &
N 3
E )An arc in a circle » its length = 31- TUr » then it is opposite to a central angle of measure g
& 3| e (Beni Suef 16 s El-Menia I3 » Kafr EI-Sheikh 15) g
g | @30 (b) 60° (©) 120° (d) 240° y
] — Py
g In the opposite figure : g
y Two concentric circles with centre M > AB N CD = {M} 3
@4 | ,ifm(BD)=80° s then m (AC) = -vrvvevns 3
5 | @ar ®) 60° 3
a (©) 80° (d) 160° )
L2 j%
g In the opposite figure : o
— 3
g If C is the midpoint of AB g
35 | »thenAB e 2 AC 5
)
el
5 | @< () > ©2 7
5 3
el
3 |Complete: 2
3 3
K| .
g i1% In the opposite figure : g
—_— . &3
ﬁ AB is a diameter of the circle M » g
Jg: study the figure » then complete : g
B9 [(X=e (@) m (AC) = -orrren® y
. —— — J’
g (3@ m(AD) = .........® (@) mBC)=wornn® g
9d L e— or—
a (5)m (CAD) = -....... g (8) m (CBD) = --vcoeonn. o 2
g (7) m (ACD) = ..cooeil® (8) m (ADC) s ) %
7|
g {13 In the opposite figure : é %
Jg’ AB 5 CD and EF are diameters of the circle M E g
& 2 | Complete: 2 [ »
5 |@m@AD) = T 'W &
2  |@mACD)= (@) m (AFE) = oo ° < i
7]
nncﬁnnnnnnnnnnnnnnnnnn D RRRRRRARARARARARARAR a3
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Essay problems:

In the opposite figure :
A and B are two points belonging to the circle N

1 ,DEAB ,CE thcmajorarcﬁ

such that AD = BC
Prove that : m (£ ANB) =m (£ CND)

(Souhag 05)

(1} In the opposite figure :
ABCD is a quadrilateral inscribed in a circle M
2 » AC is a diameter in the circle  CB = CD

Prove that : m (Kﬁ) =m (Kﬁ)

Ll In the opposite figure :
ABCD is a rectangle inscribed
3 | in acircle. Draw the chord CE
s where CE = CD

Prove that : AE = BC

>

In the opposite figure :

‘l':ﬁ:-f;is a tangent to the circle M at B

, BC// AD » BE // AC
Prove that : A BCD is isosceles.

Prove that : CE = DE

S hvp e i b b v i b v v e e v v v e b v v e e D v v e D D v e e v v v v D v v v e D v v e D b e v D B v v D D v e I D B e e D f v e Ee D D D L B e e v |

ABCD is a quadrilateral inscribed in a circle. If AB / DC » E is the midpoint of AB

(Giza 2005)

tw
v pv v bbb v b b v e b v b dv v pv D v e B e v v e D v v d v e D v v fv e D fv e D v v D v e D v v v e D v v D v v D e e B e B v e D B e B B B e e P B v |
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Sheet (7)

The relation between the inscribed and central angles
subtended by the same arc (theorem 1)

The inscribed angle:
It is the angle whose vertex lies on the circle and its sides contain two chords of the circle.

In the opposite figure :
¢ £ ABC is an inscribed angle B
because its vertex B belongs to the circle M
and its sides BA and BC carry the two chords BA and BC in the circle M

« The inscribed angle 2 ABC is subtended by AC

4

For each inscribed angle » there is one central angle subtended by the same arc.

Theorem (1

The measure of the inscribed angle is half the measure of the central angle s subtended
by the same arc.

_

The measure of the central angle equals twice the measure of the inscribed angle
subtended by the same arc.

In each of the following figuress find the measure of each angle denoted by (?) given
that M is the centre of the circle :

13 Fig. (8)

bbb bbb b b v v b e v v v e e v v e v v v v e e D v e e v v v e D v v e e D v e e D D v e e D b v v D v v e D D v e v D fv v e D D v B v e e e e v
S bvfr e bbb v i b b b e b fv v i b v v e e D v v e e D v v e v v v e e v v e fe D b e fe D fv B e e D fv v e D fv v e fe B fv e e D f v e Ee D D f f B e e e |
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|Choose the correct answer:

The ratio between the measure of the central angle and the measure of the inscribed

angle that has the same subtended arc = .-........
(@3:1 (b)2:1 (e)1:2

(d1:3
(El-Fayoum 2011)

In the opposite figure :

AB is a diameter in the circle N

» XY isa tangent to the circle at B

»m (£ ANC) = 40° 5 then m (£ CBY) = --ccccc

(a) 40° (b) 50°
(c) 20° | (@) 70°

=
>

(S
a

(El-Fayoum 2006)

In the opposite figure :

M is a circle »m (£ M) —m (£ A) = 50°

sthenm (L A)=-ooeeos

(2) 40° (b) 50°
(e (d) 130°

Essay problems:

In the opposite figure :
m (£ A)=30° sBC=7cm.
Find : The area of the circle M (7T = %

S’

A

C

(Port Said 2013)

o L=

@]
-]

bbb i b v b b v v b e v v v i b v v v e v v v e e v v e e v v v e D v v e e D v e e D D B e B v v v e D v v e D D v e e D fv e e D D L B v e e e e e

Using the opposite figure :
Write the given data then find : gl m (£ ABC)
Bn 63_6 the major)

(New Valley 2006) « 70° 5 280° »

R I IRRRRRARARRARRARRRR( 87 PRARRARARARNBARARINLAR e B
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In the opposite figure : 5 C

AB is a diameter in the circle M » m

3 | m (£ BMD) = 50° B Y A
Find with proof : U

m (£ ACD) (Damietta 2014) « 115° »
In the opposite figure :
M is a circle » 41’;
4 | mLAy=45° @ B
and BC = 1442 cm. /
C
Find : The area of the circle M (ﬂ: = %—2—) « 616 cm’ »

Homework

In each of the following figuress find the measure of each angle denoted by (?) given
that M is the centre of the circle :

v pv be b fv b b v fe b e f v be D v v D b v D v e D e D v R fv v D fv D e R fv e D fv v D fw v D v D v B v v Do fow v B fw o B v Do f v Do v v Do B v v v P v v v
v pv bbb b v b b v e b v b dv v v D v e B e f fv e D v v d v e D v v D e D fv e D v v D v e D v v v e D B v D v v D v e D e e P e D B e e B B e e P B v |
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L2 3
)
3 Choose the correct answer- 3
L7 3
g The measure of the inscribed angle equals ... the measure of the central angle g
g 1 | subtended by the same arc. (El-Menia 2014) g
JJg (a) half (b) twice (c) quarter (d) third g
3 g
g If the measure of a central angle is 100° 5 then the measure of the inscribed angle that E
g 2 | has the same subtended arc = ......... (Giza 2011) g
‘g’ (a) 200° (b) 100° (c) 50° (d) 25° y
N In the opposite figure : E
) 2 )
JJg M is a circle g
] 3 »m (£ A) + m (£ BMC) = 150° g
E sthenm (£ A) = -ooevneee g
¥ .
5| @100° (b) 45° & B %
&3 (c) 75° (d) 50° ' (Helwan 2009) &3
7] 3
g The inscribed angle which is subtended by an arc of measure greater than the measure g
Jg’ 4 | of asemicircleis .- angle. (Qena 2011) g
g (a) a straight (b) an acute | (c) aright (d) an obtuse g
3 3
)
g The ratio between the measure of the central angle and the measure of the inscribed g
g 5 | angle that has the same subtended arc = ... (El-Fayoum 11 )g
] (@)3:1 ®)2:1 (c)1:2 (d)1:3 “
Lr 2]
3 3
g In the opposite figure : g
] If CA s CB are two tangents to 2
7 g | thecircle M ym (£ C) =70° q
g sthen m (£ ADM) = -.coone. g
g (a) 35° (b) 55° g
7 @65 (d) 45° 3
2] 3
7] 3
2] 3
2] 2]
2] 3
3 3
7]
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Essay problems:

[

|

L1} In the opposite figure :
CDisa tangent to the circle at C

» CD // AB sm (£ AMB) = 120° &
o o ) AV a\V4
Prove that : A CAB is equilateral. (Ismailia 2013) v

L In the opposite figure :
AB is a chord in the circle M »
MC 1 AB
Prove that : m (£ AMC) =m (£ ADB)
(Port Said 2014 s El-Beheira 2013)

w
>

3 In the opposite figure :
AB is a chord in the circle M »

CM // AB s BC() AM = {E} X o,
Prove that : BE > AE (El-Gharbia 2014 s Fayoum 2012 s El-Dakahlia 2013) "'"A

0

B

In the opposite figure : ,

If M is the centre of the circle

»m (£ AMC) =m (£ B) A
Find : m (£ B)

In the opposite figure :
BC is a diameter in the circlé M, C i
MD // BA > m (£ CAD) = 25°

Find : m (£ ACB) (Sharkia s Dakahlia 2012) « 40° »

3.1&3.1&hhhhhhhhhhh-‘:rhhtlhtlhtlhtlhhhhhhhhhhhhhhhhhhhhhhhh by b e i b v i b v f e pe D v bv pe D D v v v e e e De e

In the opposite figure :

M and N are two circles intersecting in A and B and the two
straight lines CD and EF pass through the point A and intersect
the circle M at C and E and the circle N at D and F

Prove that : m (£ CME) = m (£ FND)

hhhhhhhhhhhhhh-‘J!hhhhhhhhhhh-‘]hhhhhhhhhhhhhhhhhhhhﬁ bbb b b v b b v b b v pv D pe fv L pe fv D fv e e L B v |
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Sheet (8)

Corollaries of theorem (1)
and its well known peroblems

|Corollary (1):

The measure of an inscribed angle is half the measure of the subtended arc.

In the opposite figure :
m (£ C) = 5 m (£ AMB)
(inscribed and central angles with common arc AB )»

m (£ AMB) = m (AB)
. m(£C)=+ m(AB)

-

The measure of the arc equals twice the measure of the inscribed angle subtended by this arc.

|C0rollary (2):

The inscribed angle in a semicircle is a right angle.

In the opposite figure :

s m(LC)= .%. m (AB) (corollary 1) 7\
— M

. m (AB) = 180° B A

Som (4 C)=90° U

n The inscribed angle which is right angle is drawn in a semicircle.

The inscribed angle which is subtended by an arc of measure less than the measure of

a semicircle is an acute angle.

The inscribed angle which is subtended by an arc of measure greater than the measure

of a semicircle is an obtuse angle.

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |
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Well known problem (1):

If two chords intersect at a point inside a circle » then the measure of the included
angle equals half of the sum of the two measures of the two opposite arcs.

AB » CD are two chords in a circle intersecting at the point E

m (£ AEC) = L [m (AC) + m (BD)]

1
2
m (£ CEB) = = [m (BC)+m (AD)]

Well known problem (2):

If two rays carrying two chords in a circle are intersecting outside it, then the measure of
their intersecting angle equals half of the measure of the major arc subtracted from it half
of the measure of the minor arc in which both are included by the two sides of this angle.

m (£ A)= 4 [m CE)-m BD)]

Study each of the following figures » then complete :

(i C (2)E 128 @, ¢ (@) 5
140 110 o
| C
i " \_/
aestimn A
m (L A)=eeee ° m(L C)=-oerees x=,:-'.'.; ...... o m (AC) = cooeer o
m(fé): ---------- P m(L B)=...rens® m (AB) = -coueene ° m(Z B) = oreeen®
(5) E (8 A

m (£ AEC) = crvvveern®

lIl(LE): .......... °

v iv e b b be b v bv b v fw dv bv f D e Do fv v D fv v D v v D e D fv v D fv v D v o D v Do Do v D v v B fw o D fw Do B v Do v v Do v v B fow o B v Do v v Do o v v v v v v Do v
v bv bbb e b fv b b v b b bv b v be D fv be dv v v D v v D e v fv e D v v D v v D v v D v D v v D v v D e D D v D v v D fw e D v B v Do v v v P v v B v e v L v
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7 )
7 )
i |Choose the correct answer: 3
3 c Z
J: ) : [_\ J:
2 In t,l-l-i oppomtfigure . ._\ ..
% 4 |m@C)+mBD) = ) %
n 2 (o] o J’
a (a) 45 (b) 90 A
7 | ©180° (d) 270° S -
3 g
JJg In the opposite figure : ' C g
g AB is a diameter in the circle M of radius & g
E 2 | length4 cm. sm (£ A)=30° sthen BC=-......... cm. B M A g
5 |@:2 (®) 4 /5
¥ ()6 (d)8 (Matrouh 2011 1%
7] _

g In the opposite figure : C g
% | 1f ABis a diameter in the circle M » ]
a : NAY2Y XN, R
3 [then X = oot Y o
g o 20° g
g (a) 40 (b) g
7 (c) 30° (d) 60° ' (Menia 2012) 33
g The inscribed angle which is subtended by minor arc in a circle is - g
74 (Alex. 17 s Qena 16) 33
3 3
JJZ (a) reflex. (b) right. {(¢) obtuse. (d) acute. ﬁ
g The length of the arc that is opposite a right inscribed angle in a circle whose g
g 5 | circumference is 44 cm. equals - cm. (Dakahlia mg
i @z () 11 © 2 @4 s
a? )
L 2]
J’ . .1 . 3
3 The measure of the inscribed angle which is drawn in -3- a circle equals .- )]
a? o0
g 6 {Cauiro OQ}E
) 0 120° ¢) 60° (d) 30° )
by} (a) 240 (b) © 3
o . a4
g The measure of the inscribed angle which is subtended by an arc representing g
g 7 —31— a circle equals -+ g
7| (@ 240° (b) 120° (c) 60° (d) 30° &
? )
J7 )
3 3
R e IAARRRARRRRRRAARARA( 93 PRARARRRARARRARNARRANG e BT
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Essay problems:

In the opposite figure :
AB is a diameter in the circle M »

AB // CD and m (CD) = 80°
Find : m (£ E)

(Souhag 2012) « 25° »

In the opposite figure :

AB is a diameter in the circle M »

the length of AD = the length of BD ,
m (£ CAB) = 35°

Find by proof : m (£ CBD)

C
é 35 A
B Q X 7A
D

(Menia 2011) « 100° »

In the opposite figure :

AB is a diameter in the circle M

» AC touches the circle at A
IfAC=9cm. sBM =6 cm.

Find the length of each of : BC s AD

A
M

6cm.

BVD C

(Kafr El-Sheikh 2004) « 15 cm.» 72 cm. »

9cm.

In the opposite figure :

AB is a diameter in the circle M
s m (£ ABD) = 25°

Find : m (£ DEB) in degrees.

S hvpe e i bbb e b v v b b v v b e b v v i e v v v e D D v e i v v v e v v v e e v v v e v D v e v v v v e D D v e e D v e e D f v e Ee D D D L B e e |
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In the opposite figure :
AC is a diameter in the circle M
sm (£ C)=50° ym (£ ABD) = 60°

Find with proof : m (£ CBD) and m (£ BAD)

(Kafr El-Sheikh 2013 ) « 30° 5 70°»

v bvbvbe b ivbv v b e b v b v b v b v b v v b v f v B v B v B v D v D v B v D v D v D v B v D v D v B v B v B v v v D v R v R v B v B B e B v e B e v
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A

(1] In the opposite figure : m
ABC is a triangle inscribed in a circle s E , D

DE // BC |
Prove that : m (£ DAC) =m (£ BAE) c B

(Luxor 2014 » Qena 2013)

In the opposite figure :
m (£ A)=34°

sm (£ BOC) =92°
Find : m (£ CDB)

Homework

|Choose the correct answer:

The inscribed angle which is subtended by an arc of measure greater than the measure

bbb v pv b b v v b e v v v i b v v v e D v v e e D v e e D v v e D v v e e v v v e D D v e e D v v v D v v e D D B e e D v v e D D L B v e e e e e
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of a semicircle i§ - angle. (Qena 2011)
(a) a straight (b) an acute | (c) a right (d) an obtuse
The measure of the inscribed angle which is drawn in -31-— acircle equals ...

(Cairo 2009)
(a) 240° (b) 120° (c) 60° (d) 30°

E

In the opposite figure : B
If m (AC) — m (BD) = 70° 5
sthenm (L E)= ..o A
(a) 35° (b) 70°
(o) 110° (d) 140° ¢

(Luxor 2011 )

ey e L L L ey e ey Loy o Sy LN Ty Lo T Co VLT Lo IS E LI PR Er e
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In the opposite figure :

ABNCD={E} ym (£ D)=30° ym (£ DEB) = 110°

then m (KB) = aeeeen

(a) 80° (b) 70°

(c) 40° (d) 60° (Kalyoubia 05)
In the opposite figure :

If m (BC)=112° »m (DE) = 44° ; AD = AE »
thenm (£ ADE) = -.........

@75° (b) 73°
(c) 70° (d) 76°
Essay problems:

ABCD is a quadrilateral inscribed in a circle. If AB / DC » E is the midpoint of AB

Prove that : CE = DE

(Kafr El-Sheikh 2008)

(Giza 2005)

In the opposite figure :

If M is the centre of the circle
»m (£ AMC) =m (£ B)
Find : m (£ B)

(@]
>

B
(Monofia 2006) « 120° »

v bv bbb v pv b b b v b e v v v i b v v v v D v v v e D v e e v v v e D v v e e D v v fe D v v e v D B v v D v v e D D B v e D fv e e D D v B v e e e e e

In the opposite figure :
AB and CD are two chords in the circle »

ABNCD={E} »if m (BD)=60° ym (AD) = 100°
m (AC) = 120°
Calculate : [l m (CB) ‘"B m (2 CEB)

7 g VAR RRBRARRRRRRARIR( 96 PARRRRRRRRAAARRRREEER e 7

(Alex. 2005) « 80° »90° »

2]
2]
2]
2]
2]
2]
. 99
2]
%
2]
7]
2]
%
%
%
7]
%
2]
L7
2]
7]
2]
7]
%
L7
2]
7]
3
%
3
%
3
%
3
7]
3
7]
4
7]
3
7]
3
7]
2]
%
3
%
2]
7]
3
97
3
2]
3
3
3
3
2]
3
2]
7]
3
7]
3
7]
2]
2]
3
2]
3
2]
2]
2]
2]
2]
3
L)
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In the opposite figure :
m (£ A) = 40° ym (BD) = 60°
,m (BC)=m (DE)

Find : |l m (EC) Hn BC)

(El-Monofia 2005) « 140° » 80° »

In the opposite figure :

AB is a diameter in the circle M »

the length of (AD) = the length of (DC)
m (£ ABC) =70°

Find each of : m (£ DCA) >»m (£ CAB)

{El-Ismailia 05) « 35° »20° »

D
[
é”fé’ §§
BUA

In the opposite figure :

CBNHD={A} »m(LA)=40°

DC () BH = {X} and m (£ DCB) =26°
Find :

(1)m (CH) (2)m (£ HXC)

s hvp e i bbb e b v v e e v v v e b v v e e v v v e D D v e e v v v v D v v v e D v v fe D D B e D fv v e D D v v D D B e e D fv v e Ee D D D L B e e |

_ 3
A I AR RRRRRARRRRRARRRE( 97 PRRRARRRRAARRRRRERRRN B B3

In the opposite figure :

D is the midpoint of AB
Prove that :

m (£ ACD) = 1 m (£ ANB)

(Beni Sitef 04)

v pv bbb b v b b v e b v b dv v v D v e D e Ev fv e D fv v d v e D v v D e D fv e D v v D v v D v B D e D v v D v v D v e B e D P e D v e B B B e e P B v |
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Sheet (9)

Inscribed angles subtended by the same arc
theorem (2), and its corollaries

Theorem (2):
In the same circle » the measures of all inscribed angles subtended by the same arc are equal.

£ C » £ Dand £ E are inscribed angles subtended byf\_ﬁ'
m(£ZC)=m(£LD)=m (£ E)

Corollary:

In the same circle (or in any number of circles) the measures of the inscribed angles
subtended by arcs of equal measures are equal.

i.€. In the circle M
If m (AB) =m (CD) »
thenm(Z X)=m(£Y) D A
o Nefice taat : In this cases the length of AB = the length of CD CL’B

Also : If M and N are two congruent circles
and m (ﬁ) =m ((IB) s
thenm (£ X)=m (£ Y)
o Niefice taat: In this case » the length of AB =the length of CD
Similarly : In any two circles M and N
If m (AB) =m (CD) »
thenm (L X)=m(£Y)

o Notice tfat: In this case » the length of AB # the length of CD

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
g
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |
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The converse of the previous Corollary is true also:

In the same circle (or in any number of circles) the inscribed angles of equal
measures subtend arcs of equal measures. Y X

In the opposite figure :
Im(£X)=m(LY) >
then m (AB) = m (CD)

5 L)
5 L)
3 e}
5 L)
5 )
5 )
5 )
5 )
5 el
5 )
3 7|
3 &3
3 %3
d 7|
3 &3
& C B y
3 |Complete: 3
g 1 | The inscribed angles subtended by the same arc in the same circle are .-+ g
4 7]
JJJ% 2 | The inscribed angles subtended by equal arcs in measure in the same circle are - %
ﬂ £ In the opposite figure : gz
53 ’ 3
g m (L C) PR g
b7} sm (£ B) = oo ° q
2 &
) o
Jg’ ) TZ1 In the opposite figure : %
L) = 3
34 If AB = AD » then X
L) o 3
o (L C) = rrnraseens a
3 L)
? | ,m(£BDO) = o 3
3 )
3 L)
d 7|
% ) L2 In the opposite figure : %
a L 3
g 5 m (£ BED) g
L) sm (£ ABE) =i © ) &
d 7|
3 el
® 7|
3 )
d &3
3 el
3 7|
5 el
3 7|
5 )
d 7]
5 )
d &3
5 el
3 7|
L)

3
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|Choose the correct answer:

In the opposite figure :
If m (£ BAC) = 30° , then
First : m (£ BDC) = --e.oo
(a) 15° (b) 30°
(c) 60° (d) 150°
Second : m (£ BMC) = -
(33t (b) 90° - (©60° (d) 120°

In the opposite figure : ‘ .

If m (£ ABD) =65° "
2 | »AB=AD ' ‘@5.

: A A
sthen m (£ BCD) = ... N

(a) 15° (b) 25° (c) 30° (d) 50°

' In the opposite figure :
Acircle N 5 XY // NZ
If m (£ XYL) = 54° 5 then
3 |First: m (4 XZL) = -

(a) 27° (b) 54° (c) 100° (d) 108°
Second : m (£ YXZ) = --rene

(a) 27° (b) 54° () 100° (d) 108° )

- E
In the opposite figure : . A
AB//CD sm (£ AWC) = 40°
4 thenm (£ DEB) = -
(8 0 - (b4 (c) 30° (d) 45° D c

v iv e b b be b fv be b v fe fv be f D be Do fv Rw D fv v D P B D e D fv v Do fv v D v B v o v v Do fov v B fw o Do v Do B v Do v Bow Do fow v B fow o B v Do v v Do o v v o v v v o v
v bv bbb be b fv be b v b b be fv v ie D v be dv v v D v v D e v fv v D v v D v v D v v v v D fv v D v e D e D D e D v v D v e D v B B v v v v v P e v B v e e D v
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Essay problems:

In the opposite figure :
AC is a diameter in the circle M m
A

»m (£ C) = 50° y m (£ ABD) = 60° wc
Find with proof : m (£ CBD) and m (£ BAD) D

(1] In the opposite figure : m
AB=AC ,E& BC . %
Prove that : ' w
m (£ AEB) = m (£ AEC) (North Singi 17 5 Souhag 15) B

In the opposite figure :

AB and CD are two parallel chords in the circle
» AD CB = {F}

Prove that : AF =FB

L1 In the opposite figure :
ABNCD={E}
sEA=ED

Prove that : EB = EC

11 In the opposite figure :
M and N are two intersecting circles at Aand B » AC

intersects the circle M at C and intersects the circle N at D »

AE intersects the circle M at E and intersects the circle N at F

S hvpr e i bbb e b v v b b b v e i b v v e e v v v e D D b e v v v v e v v v v v v v v e D D v e v D fv v e D D v e v D B v v D f v e Ee D D D L B e e |
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Prove that : m (£ EBC) = m (£ FBD) {Qena 17 » Ei-Beheira 13)
In the opposite figure :

ABCD is a quadrilateral inscribed in a circle where BC // AD » y 2
ACNBD={E} - 4
» BL is a tangent to the circle at B where BL / AC ¢ B
Prove that : (1) DB bisects £ ADC (@) m (£ CBD)=m (£ CDB)

v pv e bbb b b f v be b v pe D v pv D v Ew B e fe B e e L L | bhhéhhhhhhtrhhhhhhhhhhi‘ahhhhhhhhhh v v b b be fw b b fw B f v e Lw v
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e TC=DO Y ~

Homework

DO T~

|Ch00se the correct answer:

. In the opposite figure : E
ﬁ intersects the circleat D and E »
AB intersects it at B and C

Ifm(£LA)=27° AB=BE sthenm (£ CDE) = .-....... oE—>% 2]

(a) 13.5° (b) 54° (c) 27° (d) 36°

>

) In the opposite figure :

A semicircle s m (£ CAB) = 70°
sthenm (L ADC) = - : B Vi
(a) 70° (b) 35° (c) 30° (d) 20°

|

-

' In the opposite figure :
The two triangles AXB and CXE are -

(a) congruent. (b) similar.

(c) having the same perimeter. (d) having the same area.

=

Essay problems:

In the opposite figure :

A=,

i
>

AB is a diameter in the circle M
s m (£ ABD) = 25°
Find : m (£ DEB) in degrees.

S GHHGGHHGGGGOHJEHGGGGGGGGGGGGGGGGGGGGGGHGGGGGGGGOHGGGGGGGGGGGGGGGGGGGGGGYG

|

?
5 /
bbb bbb D bbb s sy ps s sy sy e s s e s e s s e s v e e b e b e b Ee b

£1] In the opposite figure :
ABC is a triangle inscribed in a circle s " m b

DE // BC
Prove that : m (£ DAC) =m (4 BAE) C B

7 g R A AR R RRRRRAAARRRR( 102 PRAAARRRRRRRRRRRREERER e 7
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iLi In the opposite figure :

AB and CD are two equal chords

in length in the circle

’ AB N CD= {E}

Prove that : The triangle ACE is an isosceles triangle.

A

B C

(El-Kalyoubia i1)

In the opposite figure :

AB is a diameter in a circle of centre N »
CBisa tangent to the circle at B »

CN is drawn to cut the circle at

F and E and AF is drawn to cut CB at D
If m (£ BEC) = 35°

Find: () m (L BNC) (2)m (£ BCN) (3)m (£ BDA)

C

B A

4

E
« 70° 220° y55° »

S hvp e i bbb e b v v b b b v v e b v v e e v v v e D D v e e v v v e D v v v e D v v e D v v e v D v v e D D v e e D B v v D v v e Ee D D D L B e e |
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In the opposite figure :

M is a circle » Z A and £ D are two inscribed angles of
measures (X + 3)° and (y + 2)° respectively. If y2 -x2=53
Find : m (£ CMB)

v pv bbb b v b b v e b v b D v v D v e D e v fv e D v v d v v D v e v e D fv e D v v D v v D v v D e D B v D v v D e e B e D P e D B e v B v e e P B v |
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Sheet (10)

The cyclic quadrilateral
tThe converse of theorem (2)

The cyclic quadrilateral is a quadrilateral whose four vertices belong to one circle.

In the opposite figure :

If ABCD is a quadrilateral and we can draw a circle to pass through its
four vertices A » B » C and D » then the figure ABCD is called

a cyclic quadrilateral s then each two angles drawn on one of its sides
as a base and their vertices are two vertices of the figure are equal in
measure because they are inscribed angles subtended by the same arc.

The converse of the theorem (2):

If two angles subtended by the same base and on the same side of it have the same
measure > then their vertices are on an arc of a circle and the base is a chord of it.

In the opposite figure :
If £ C and Z D are drawn on the base ‘AB and on the same side of it »

m (£ C) =m (£ D) s then the points A s B » C and D lie on a unique circle » |
m— L)
then AB is a chord of it.

n If there are two angles drawn on one of the sides of a quadrilateral » they are on the same
side of it and they are not equal in measure » then the quadrilateral is not cyclic.

Each of the rectangle » the square and the isosceles trapezium are cyclic quadrilaterals
while each of the parallelograms the thombus and the trapezium that is not isosceles

are not cyclic quadrilaterals.

Essay problems:

] In the opposite figure :
AB =AD >m (Z A) = 80°
1 | and m (£ C) =50°

Prove that :

The points A » B » C and D have one circle passing through them.

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |
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In the opposite figure : D A
m (£ A) = 90° ,m (£ DBC) =40° s m (£ DCB) = 50°

50 40

Lve]

(1) Prove that : The fi gurc ABCD is a cyclic quadrilateral A
(2) Determine where is the center of the circle passes through the vertices of the figure ABCD

In the opposite figure : <

AB is a diameter in the circle M I/N

A
Draw DE L AB and CB N DE = {E} %
Prove that :

E

ACDE is a cyclic quadrilateral. (El-Fayoum 11)
In the opposite figure :

AC is a diameter in the circle M x

» X is the midpoint of AB . %A
and CY is a tangent to the circle cutting XM at Y M

Prove that : v

(1) The figure AXCY is a cyclic quadrilateral.
(@) m (£ BMC) =2 m (£ MYC)

s hvp e i bbb i b v v e e v v v e b v v e e D b v e D D b e e v v v e D v v v e D b v e D D v e v D v v e D v v e e D B e e P v v e Ee D D D L B e e |
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In the opposite figure : D

AB is a diameter in circle M in which

AE is a chord and CD L AB » CD intersects AE at D

Prove that : B—E—4% A
(1) The points D s E » C and B have one circle passing through them. v
(@)m (L AME)=2m (£ D) (Kafr EI-Sheikh 11)

v pv bbb b v b b v e b v b b v pv D v e D e Ev fv e e v v d v e D v e v e D fv e D v v D v e D e v v e D v v D v v D v e B e v v v D v v B B v e e P B v |
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7]
3 3
g Homework g
7] 7]
7] 3
i |Ch00se the correct answer: i
g 4 The inscribed angle which is subtended by major arc in a circle is ... E
% 7]
JJg (a) reflex. (b) right. (¢) obtuse. (d) acute. g
) )
g If the length of an arc of a circle is % JC r cm. » then its opposite central angle of g
g 2 | measure equals .- g
% (a) 30° (b) 60° (©) 120° (d) 240° %
E ' The ratio between the measure of the inscribed angle and the measure of the central ﬂ
ﬁ 3 | angle that has the same subtended arc equals 2 : -..-.-.... %
7]
% 7]
: (a) 1 (b) 3 (c)4 (d)6 i
g In the opposite figure : - g
7 | Hm(£E)=35,m(L£C)=20° yd
2 4 | sthenm (AC) = oo B 3
5 |@13se (b) 110° e 3
7] 3
% 65° d) 55° 7]
g (©) (d) g
g In the opposite figure : g
] m (£ MAB) = -ccovee ?
% 5 | (@ 40° (b) 80° %
g (c) 70° (d) 50° g
% 2]
i \[Essay problems: i
7] 3
g L1} In the opposite figure : g
ﬁ ABCD is a cyclic quadrilateral which has AE bisects Z BAC %
Jg: 1 and DF bisects £ BDC g
g Prove that : g
g (1) AEFD is a cyclic quadrilateral. g
g (2 EF // BC (Luxor 16 » El-Dakahlia 13) g
7] 3
7] Lz
R e IR RRARRRRRRRARARR( 106 PRARARRRARRRRARNARRANG e BT
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£ ABCD is a square » AX bisects Z BAC and intersects BD at X » DY bisects Z CDB

and intersects AC at Y

Prove that : '

(1) AXYD is a cyclic quadrilateral.
(@) m (L AYX) =45°

(Alexandria 16 s Sharkia 12)

{1 In the opposite figure :

ABC is a triangle in which : AB =AC »
BX bisects £ B and intersects ACatX »
CY bisects £ C and intersects ABatY
Prove that :

(1) BCXY is a cyclic quadrilateral.
()XY // BC

0
o

{(El-Fayoum 17 » Assiut 11}

S hvpv e bbb v e b v v b b v v v e b v v e e v v v e D D v e v v v v e D v v v e D v v e D D v e e v v v e D v v e B D v e v D fv v e e D D D L B e e |
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L2 In the opposite figure :

ABCD is a parallelograms E € CD » where BE = AD
Prove that : ABDE is a cyclic quadrilateral.

o
>

<

C B
(Luxor 17 5 8. Sinai 13)

b b be b i bv e b v b v b v b b b v b v fv v b v fv v B v B v B v D v B v D v D v D v D v R v D v D v B v B v B v D v D v D e R v B v B B v B v e B e v
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Sheet (11)
Properties of the
¢yclic quadrilateral [theorem (3)]

Theorem (3):

In a cyclic quadrilateral , each two opposite angles are supplementary.
D

ABCD is a cyclic quadrilateral C
m(Z A)+m (£ C)=180°
m (£ B) + m (£ D) = 180°

]B\\hh_#///A

|Corollary:

The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to
the measure of the interior angle at the opposite vertex. D

m (£ CBE)=m (£ D)

D

h i .
Fig. (1) Fig. (3) Fig. (4)
A & C D
80 f’m
B F
58 v - L s ’
£ D Efmo U
D
Fig. (5) Fig. (7) Fig. (8)

v iv e b b be b v bv b v fw dv bv f D e Do fv v D fv v D v v D e D fv v D fv v D v o D v Do Do v D v v B fw o D fw Do B v Do v v Do v v B fow o B v Do v v Do o v v v v v v Do v
v bv bbb e b fv b b v b b bv b v be D fv be dv v v D v v D e v fv e D v v D v v D v v D v D v v D v v D e D D v D v v D fw e D v B v Do v v v P v v B v e v L v
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)
n [ ]
i |Complete.
n . L y
g 1 | If the quadrilateral is cyclic » then each two opposite angles in it are .- (Cairo 17)
LYy
g 2 The measure of the exterior angle at a vertex of the cyclic quadrilateral is equal to the
n 5
g measure Of the - angle. (Dakahlia 12)
n ]
g 3 | Inthe cyclic quadrilateral ABCD »if m (£ C)=115° sthenm (L A) = oo (Alex. 05)
7
J-’g 4| If the figure ABCD is a cyclic quadrilateral » m (L A) = 60° » then the measure of the
)
y exterior angle at the vertex C equals - o
3
In the opposite figure :
5 If M is a circle sm (£ A) = 48°
sthenm (£ C) = - °
and m (Eﬁ the major) = - g (New Valley 17)
o | [FABCD s acyclic quadrilateral and m (£ B) = % m (£ D) »
then m (£ B) = oo o )

|Choose the correct answer:

DA
In the opposite figure :
In the circle M ( 140 s
1 }ifIﬂ(L AMC): 140°

C B
sthen m (£ ADC) = «.evoevn. \’/

(a) 40° (b) 70° (c) 110° (d) 140°
' In the opposite figure : A
If m (£ B) =120°
o |’ BC// AD . i
» then m (£ BCF) = -

(Morth Sinai 17} D™~ —-C F
(a) 30° (b) 60° (c) 80° () 120°

v bv bbb e b fv bv b v fv b bv b v e b b be b v fv D v v D e v fv v D v v D v v D v v D v v v v D v v D e D D v D v v D v e D v v B v D v v v P e v B v e e Lo v

v bbb b v v b b b v b pe b v v i fe v v ie fe D v v v D v v e v D v v e D v v e D D A e Ev Do L e e D L B v
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) In the opposite figure :
ABCD is a cyclic quadrilateral
in which AC bisects Z BAD »

If m (£ BAC) =55°ythenm (£ BCD) = ...

(a) 55° (b) 70°

{Caive §5)

(c) 110°

D A

o
35

c B
(d) 125°

) In the opposite figure :

If AB is a diameter in the circle M »
m (£ BAC) =40° y m (AD) = m (DC)
and E €BC » then :

First : m (L ACB) = ..........

(a) 25° (b) 65°
Second : m (£ ADC) = «.eevnen.

(a) 25° (b) 65°
Third : m (£ DAC) = et

(a) 25° (b) 65°
Fourth : m (L DCE) = .-

(a) 25° (b) 65°

Essay problems:

In the opposite figure :
ECAB,EEAB ,m (AB)=110°
and m (£ CBE) = 85°

Find : m (£ BDC)

(c) 90°

(c) 90°

(c) 90°

(c) 90°

(d) 130°

(d) 130°

(d) 130°

(d) 130°

v bv bbb v pv b b v v b e v v v i b v v e pe v v v e e v v e e v v v e D v v e e v v v e D D v e e v v e e D fv v e D D B e e D fv v e D D L B v e e e e e

| £ In the opposite figure :

m (£ ABE) = 100°

and m (£ CAD) =40°

Prove that : m (EB) =m (KB)

7 g VAR R BB AR RRRBRARRR( 110 PAARRRRRRRRARRRRREEER e 7

v bv bbb e b fv be b v fv b bv b v ie D fv be dv v v D v v D e v fv v D v v D v v D v D D v D v v D v v D e D D v R v v D v e D v v E v D v v v P e v B v e e L v



7243 Mathematics 3™ Prep. 2™ term JRRRRRRARRERIREREE33. Mr, Mobuoad Mokeb 757353

In the opposite figure :
ABCD is a quadrilateral inscribed in a circle M
where m (£ B) =120° » AD is a diameter in the circle s EE€AD

(1) Find : m (£ CDE) s m (£ CAD)

(2)If DC =7 cm. s find : The length of AD (n =3,-{,3) « 120° 530° »22 cm. »
A D

In the opposite figure : m

ABCD is a cyclic quadrilateral » CB is a diameter in the circle M » /A% o &

m (£ ABC) = 60° » the length of AD = the length of CD U

Prove that : CA bisects 2~ DCB (Monofia 08)

In the opposite figure :
ABCD is a quadrilateral inscribed in the circle M

,EEBC »m (£ DCE) = 84°
andm(AB)=%m(LD)

Find :
()m (£ A) (®m(£B) 847607y
L] In the opposite figure : -
ABCD is a quadrilateral inscribed in a circle M where
M EAB > CB = CD and m (£ BCD) = 140° of [V
Find : (1) m (£ A) ' 0 9y

(2)m (£ D) ’

(Matrouh 17 5 Kafr El-Sheikh 14) « 40° 5 110° »

S hvp e i bbb e b v v b b b v v e b v v e e D e v e D D v e e v v v e D b v e D v v e D D v e v D fv v e D D v e B D B e v D f v e Ee D D D L B e e |

3
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F
In the opposite figure : .

EBCD is a cyclic quadrilateral
and FBCD is a cyclic quadrilateral
Prove that : The figure EBDF is a cyclic quadrilateral. Z

=

=)
e
v pv bbb b v b b v e b v b dv v v D v e B e e v e D v v d v v D v v D e D fv e D v v D v v D v v D e Do B v D v v D v e B e Do fv v D B e B B B e e P B v |
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e TC=DO Y ~

Homework

DO T~

|Choose the correct answer:

) In the opposite figure :
If AB =BD
and m (£ ABD) = 36°

s thenm (£ C) = -eneees
(a) 140° (b) 70°

(©) 54° (d) 108°

In the opposite figure :

LMNE is a cyclic quadrilateral
sm (£ MLE) = 70° s m (£ MEN)
sthenm (£ EMN) = -.........

(a) 70° (b)41°

Essay problems:

bbb v b b v v b e v v v e b v v e e D v v e e v v e e v v v e D v v e e D v v e D D v e e D v e e D v v e D D B e e D fv e e D D L B v e e e e e

In the opposite figure :
ABCD is a parallelogram »
the circle which passes through

the points B » C and D intersects AB at E ¢

Prove that : AD = ED

e S RRRRRRAARRRRRRRRRA 112 PRARARRRARARRRRARARRR e R

L
/f\
=4 EWM
41

(c) 29° @ 110° N

)
e
v bv bbb be b fv b b v b b bv b v be D v be dv v v D v v D e v fv v D v v D v v D v v D v D fv v D v v D e D D e D D v D v e D v B B v B v v v P e v Do B v e L v

(5]

(El-Fayoum i)
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13 In the opposite figure :
M and N are two intersecting circles at Aand B »
AD is drawn to intersect circle M at E and circle N at D

BC is drawn to intersect circle M at F and circle N at C
andm (£ C)=170°
(1) Find : m (£ F) (2) Prove that : CD / EF

In the opposite figure :

Two intersecting circles at A and B
yAEED sBEFC sm(£D)=5X°
andm (£ E)=4 X°

Find with proof : m (£ ABF)

S hvpv e i bbb e b b v b b v v v e b v v e e v v v e D D v e e v v v e D v v v e D v v e D D b e v D v v v D v v e B D B v v D fv v e v D D D L B e e v |

_ 3
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In the opposite figure :

AB is a common chord of the two circles M and N »

C Ethe circle M » F Ethe circle N. If CA intersects

the circle N at D and FA intersects the circle M at E

,CE N FD = {X} and the figure AEXD is a cyclic quadrilateral.
Prove that : C s B and F are collinear.

v pv bbb b v b b v be b v b D v pv D v v D e Ev fv e v v v d v v D v v v e D v e D v v D v v D v R D e D v v D v v D v e B e B P e D B e B B B e e P B v |
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Sheet (12)
The converse of theroem (3)
and its corollary

The converse of theorem (3):
If two opposite angles of a quadrilateral are supplementary s then the quadrilateral is cyclic.

aaaaaa

In the opposite figure : :‘}*’ ™ ]
If m (£ B) + m (£ D) = 180° or m (£ A) + m (£ C) = 180° 5’ :
s then the figure ABCD is a cyclic quadrilateral 5 //
DY, Pl
|Corollary :

If the measure of the exterior angle at a vertex of a quadrilateral figure is equal to the
measure of the interior angle at the opposite vertex s then the figure is a cyclic quadrilateral.

In the opposite figure : D C
If ABCD is a quadrilateral
and m (£ CBE) (the exterior angle) =m (£ D) »

then the figure ABCD is a cyclic quadrilateral. . e

_[ A summary of the cases in which the quadrilateral is cyclic : ]I

The quadrilateral is cyclic if one of the following conditions is verified :
€D If there is a point in the plane of the figure such that it is equidistant from its vertices.

If there are two equal angles in measure and drawn on one of its sides as a base and
on one side of this side.

If there are two opposite supplementary angles «their sum = 180°»

If there is an exterior angle at any of its vertices equal in measure to the measure of
the interior angle at the opposite vertex.

Remarks

In the opposite figure :
If AD » BE » CF are the altitudes of A ABC s then :

¢ AD , BE and CF are concurrent at one point (say N)
* From the figure we can get six cyclic quadrilaterals » they are :
NFBD s NECD » NFAE , FBCE s DCAF and EABD

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |
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|

|

g In each of the following figures s prove that the figure ABCD is a cyclic quadrilateral
3 B

g ° ) A

E 7 d C -

7] 50 98

3

g 83

g C B » A
&3

3

)

&3

3 A .

y D

g A
)

g 36’ - 120 3{?
JJg C B E C B

3 Fig. (4) [ Fig. (6)

3 (Aswan 12) (Aswan 16 s Damietta 15)
3 :

)

g D A B A D B
a c

7 "

g N\ 74, S

y) ¢ = B E B

7]

B ¢

] I Fig. (7) Fig. (8) (L% Fig. (9)
g (Port Said 17 s Damietta 17) (El-Dakahlia 13)
3

% Essay problems:

)

ﬂ In the opposite figure :

Jg’ ABCD is a quadrilateral inscribed in a circle M

a 1 | , X is the midpoint of BC and Y is the midpoint of CD

g Prove that :

] (1) The figure MXCY is a cyclic quadrilateral. (2 m (£ XMY) =m (£ BAD)
)

&3

)

&3

7]

&3

)

v pv bbb b v b p v e b v b b v pv D v e D e Ee f v D v v d v v D v v v e D v e D v v D v v D v v D e D v v D v v D v e D v D fv e D v e B B B e e P B v |
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In the opposite figure :

BC is a diameter in the circle M and ED L BC
Prove that :

(1) The figure ABDE is a cyclic quadrilateral.

(2)m (£ CED) = -;11- m (AC)

{Giza 09)

In the opposite figure :
AB and AC touch the circle M at B and C respectively
sm (£ A)=45°
Prove that :
(1) The figure ABMC is a cyclic quadrilateral.
(2) AMCD is an isosceles triangle.

{Soush Sinai 12)

In the opposite figure :

AB is a diameter in the circle M

and D EAC. Draw DE L AB

Prove that :

The figure BEDC is a cyclic quadrilateral.

D)

AN

In the opposite figure :

AB is a diameter in a circle of centre M

, AC is a tangent to the circle at A

, E is the midpoint of DB » m (£ B) = 40°

(1) Prove that :The figure AMEC is a cyclic quadrilateral.

(2) Find : m (£ C)

D

X

{Fl-Waudi Bl-Gedied 14) « 50

E \y
M

o]

¥

S hvpr e i bbb i b v v b b v v v e b v v e e v v v e e v v e i v v e e v v v v e v v v e D D v e v v v v e D v v e e D B e Ev D fv v e Ee D D D L B e e |

3
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In the opposite figure :

ABCD is a quadrilateral »

AD//BC ,XEABand YEDC

If the figure AXYD is a cyclic quadrilateral.

Prove that :
The figure XBCY is a cyclic quadrilateral.

;=<
——

"¢

v pv bbb b v b b v be b v bv D v v D e v D v Ev f e D v v D v v D v v v e D fv e D v v D v v D v v D e D v v D v v D v e B e D P e D B e B B B e e P B v |
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Homework

Essay problems:

In the opposite figure :

M is a circle » D is the midpoint of the chord EC

» BC is a tangent to the circle M at C and AB // MC

Prove that : -
The figure ABCD is a cyclic quadrilateral. (Cairo 12}

In the opposite figure :
X is the midpoint of AB s MN N EC={Y}
(1) Prove that : CXMY is a cyclic quadrilateral

(2) Find the centre of the circle which passes through
the vertices of the figure CXMY (El-Ismaifia 17)

In the opposite figure :

ABCD is a parallelogram.

A circle is drawn to pass through the two points
Aand Btocut ADatE and BC at F

Prove that : The figure CDEF is a cyclic quadrilateral.

In the opposite figure :
AABC ,BE 1-AC »CF L AB» CF BE = {M}
9mﬂ‘ﬁf={[}}

Prove that ;:

MDCE is a cyclic quadrilateral. (South Sinai 17) H

S hvp e pe bbb i b v v b b v v v e fe v v v v D b v e D D v e e D f v e D v v e e D v v e D D v e v v v v e D D e e e D B e Ee D fv v e Ee D D D L B e e v |

7
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' £ In the opposite figure :

Two intersecting circles at A and B

00 passes through the point B and intersects
the two circles at C and D

,CEN DF = {X}

Prove that : AFXE is a cyclic quadrilateral.

v pv bbb b v b b v e b v b dv v v D v e B e Ev fv e D fv v d v v D v v D e D fv e D v v D v D v v D e D v v D v e D v e B e D v e D v e B B B e e P B v |
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Sheet (13)

The relation between the tangents of a circle
theorem (3) and its corollaries
' The two tangents drawn at the two ends of a diameter in a circle are parallel.

I.¢. In the opposite figure : K¢ L

If AB is a diameter in the circle M and the two \
straight lines I and K are two tangents to the B = A
circle at A and B respectively s ,

then the straight line L // the straight line K r
(because the straight line L | AB and the straight line K _|_ AB)

Second :

[.¢. In the opposite figure :
If AB is a chord in the circle M and the two
straight lines L and K are two tangents to
the circle at A and B respectivelys then the two
straight lines L and K are intersecting at a point
outside the circle M (Say C) and AC , BC are
called tangent - segments and AB is called a chord

of tangency.
Theorem (4):

The two tangent-segments drawn to a circle from a point outside it are eqt];al in length.

AB and AC are two tangent-segments

AB=AC

v pv be b fv b b v v b e f v be D v e D v v D v v D e D e D v e D fv v D v fv e D fv v D fv v D v D v D B v Do fow v B fow o B v Do P v Do v v Do B B v v L v v v
iy e bpv b b v b b be b v be D v pe f v v D v v D e v fv e D v v D v v D v v D e D v v D B v B v e D v D v e D v v D v v D v B L e D v e D B v e v P B e v
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|C0rollary (1):

The straight line passing through the centre of the circle and the intersection point of
the two tangents is an axis of symmetry to the chord of tangency of those two tangents.

In the opposite figure :

— R B
If AB and AC are two tangents to the circle M at B and C m
respectively » then AM is the axis of symmetry to BC A .

- - .
i.e. AM | BC »BD=CD W

|C0rollary (2):

The straight line passing through the centre of the circle and the intersection point of
its two tangents bisects the angle between these two tangents, It also bisects the angle
between the two radii passing through the two points of tangency.

In the opposite figure :

If AB and AC are two tangents to the A

circle M at B and C respectively then : - A\ -
» AM bisects 2 BAC m(Z1D)=m(2)
« MA bisects 2 BMC amZ3)=m(4) ¢

Remarks:

B AB=AC B MB=MC=r
BE=CE , AM | BC A
B (£ ABM) = m (£ ACM) = 90°

i.e.The figure ABMC is a cyclic quadrilateral. C
m(z_’. BAM) =m (£ BCM) =m (£ CAM) =m (£ CBM)
m (£ AMB) =m (£ ACB) = m (£ AMC) =m (£ ABC)

IDefinition:

The inscribed circle of a polygon is the circle which touches all of its sides internally.

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
Sy pv b bbb b b b b b b v f b pe v v i b B v e fe D v v e v v v i e D v v e D f v e b D v e fe D v v e B B v e e D L v e D f v e e B D f f B e e e |
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Remark:

bisectors of its interior angles.

In the opposite figure :

interior angles of A ABC

A
If the circle M is the inscribed circle of the triangle ABC F "
then M is the intersection point of the bisectors of the
M
E

The centre of the inscribed circle of any triangle is the point of intersection of the

G

The common tangents to two circles:

Two distant circles

4 comumon tangents

Two touching externally circles

r L

3 common tangents

Two intersecting circles

Ly
‘
A_

2 common tangents

L

Two touching internally circles

AL
‘%1&11} :
3

One common tangent

One circle inside the other

&)

There are no common tangents

Concentric circles

©

There are no common tangents

v bv b b bbb b v v v i b v v e e D v v e b D v e e D v v e v v v e e v v v e D b v e e D v e e D v v e D D v e v D D e e D v v e e v D D P B e e e |

|Complete :
1 ‘ The two tangents drawn to the circle at the two ends of a diameter in it are ---......
2 ‘ The two tangent-segments drawn to a circle from a point outside it are --------.- (Alex. 11)

v fv e b pv b b v pv v b p v ie D v fv D v v D e v D v v fv e D v v D e e D e D v e D v v D v v D v v v v D v v D v v D e v B e D P e v D v e e e B v |
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3 | The inscribed circle of a triangle is ----------

4 If AB and AC are two tangent-segments to the circle M at B and C s then MA is the
axis of symmetry of --........

5 | The number of common tangents of two distant circles is --------.- (New Valley 12)

6 | The number of internal common tangents of the two intersecting circles is -------.-

7 The straight line passing through the centre of a circle and the point of intersection of

two tangents to it is the axis of symmetry of ..........

|Choose the correct answer:

-

The number of tangents can be drawn from a point lies on a circle is ...
(El-Beheira 17)
(a) one (b) two (c) four (d) infinite number

N

) AB and AC are two tangent-segments at the two points B and C to a circle of radius
length 2 cm. If the length of AB =5 cm. > then the length of AC= e cm.

(a) 2 (b)3 ()5 (d)8

w

' In the opposite figure :

XY and XZ are two tangents to the circle at Y and Z
sm (£ LYZ) = 130° sthen m (£ X) = -+eeeoer

(a) 50° (b) 65°

(c) 80° (d) 100°

S hvpe e bbb v i b b v b e b v v e b v v e e D v v e e D v e e v v v v B v v v Ee D v v e D D v e v D fv v e D v v e Ee v B e v D f v e B D D D f B e e |
H

»In the opposite figure : B
If AB and AC are two tangent-segments to the circle M

»m (£ MAC) =40° s then m (£ CAB) = -

(a) 80° (b) 50° i
(c) 40° (d) 20° (Damietta 04)

v bv b b i bv bbb b v b v b v b v b v b v B v fv v B v B v B v D v B e D v D v D v D v R v D v D v B v B v B v D v fv v R v R v B v B B e B e e B v v
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Essay problems:

In the oppeosite figure :

AB and AC touch the circle at B and C »
1 | AB//CE »m (£ A) = 50°

Find by proof : m (£ BDE)

B
In the opposite figure : 8.4
2 | 1f AB and AC are two tangent - segments to the circle M "

and m (£ MBC) = 30°
Prove that : A ABC is equilateral.

In the opposite figure :

M
C
C
3 AB and AC are two tangents to the circle M /
A —s
N
B

, BD is a diameter in it » m (£ MAB) = 30°

Find : m (£ ACD)

@ In the opposite figure :
XA and XB are two tangents to the circle at A and B

4 | ,m (£ AXB) = 70° and m (£ DCB) = 125°

Prove that :
(1) AB bisects £ DAX (2)AD // XB
£l In the opposite figure :

AB and AC are two tangent-segments to the circle M
5 | sAB//CD and m (£ BMD) = 130°

(1) Prove that : CB bisects Z ACD
() Find : m (£ A) (El-Fayoum 17 5 El-Gharbia 16 s El-Kalyoubia 16 s El-Menia 15 » Cairo 14) « 50° »

S hvp e bbb v e b v v b e b v v e b v v e v v v v e e v v e e v v v v D v v v e v v e e D E v e v v v v e D B v e e D B e v D fv v e Ee D D D L B e e v |
S pv b bbb fr b b b b b b v v b e v f v e b v v i fe D v v e v v v i e D v v e D f v e b v v e fe D v v e v B v e e B f v e D v v e e B D f b B e e e |
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O T~

Homework

DO T~

|Ch00se the correct answer:

\In the opposite figure :

If AB and AC are two tangents to the circle M
»m (£ CBM) =25° sthen m (£ BAC) = .o N
(a) 75° (b) 50°

(c) 25° (d) 12° 30 )

\In the opposite figure :

CB and CA are two tangent - segments

to the circle M and CB = BA A
sthenm (£ C) = oo

(a) 60° (b) 120°

(c) 90° (d) 100°

w

(Suez 08)

) In the opposite figure :
AB and AC are two tangents > if AB =4 cm.

s M (/L A) =60° sthen BC = -cvvvveee

bbb bbb b b v v b e v v v i b v v e e v v v e e v v e e v v v e D A v e e v v v e D B v e e D B v v D v v e D D B e e D fv e e D D L B v e e e e e
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(a) 3 cm. (b) 4 cm.
(c) 5 cm. (d) 8 cm.
In the opposite figure :

The circle M touches the sides of AABC »if AD = 8 cm. »

BE = 6 cm. and CF = 7 cm. » then the perimeter of AABC = oo
(a) 21 cm. (b) 42 cm.

(c) 48 cm. (d) 28 cm.
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Essay problems:

In the opposite figure :

A ABC touches the circle externally at X » Y and Z
If the perimeter of A ABC = 18 cm.
sAX=2m.and CZ=3 cm.

Calculate : The length of BY (Sharkia 03) « 4 cm. »

In the opposite figure : D

The circle M is divided into three arcs equal in length

» DA and DC are drawn from the point D to touch the circle.

(1) Find : m (£ AMB) « 120° »

(2) Prove that : First : The figure AMCD is a cyclic quadrilateral.
Second : A ACD is an equilateral triangle.

In the opposite figure : B
AB and AC are two tangent-segments drawn from A G%A
»m (£ AMB) =70° D
Find : (1) m (£ ABC) v
(2)m (£ ACD)
In the opposite figure : 5
AB and AC are two tangent-segments to
the circle M at B and C respectively s m (£ A) = 45° @\\
" BMNAC = {D} - - 43 .

Prove that :
(1) The figure ABMC is cyclic quadrilateral.

(2)AD = AB + MB (Helwan 09)

S hvpr e i bbb i b b v b b b v v v B v v e e v v v e D D v e e v v v e D v v v v D fv B v D D v e v D fv v e D D v e I D B e Ee D fv v e Ee D D D L B e e |
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L In the opposite figure :

M and N are two circles touching externally at D and ABis B ‘ C_A
a common tangent to them at A and B \Vo

DC is a common tangent to the two circles at D »
where -f)_CP N H = {C}
Prove that : (1) C is the midpoint of AB
(@ AD 1L BD (Alex. 14 » South Sinai 12)
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Sheet (14)

Angles of tangency
theorem (5),its corollaries, and its converse

IDefinition:
The angle of tangency is the angle which is composed of the union of two rays » one
of them is a tangent to the circle and the other contains a chord of the circle passing

through the point of tangency.

In the opposite figure :
IfACisa tangent to the circle at A and AB contains the chord AB B

»then £ BAC is an angle of tangency in the circle M » its chord 1s AB i

AB is called the chord of tangency of the angle of tangency 2 BAC

The measure of the tangent angle:

In the opposite figure ;

» £ BAC is an angle of tangency that intercepts AB between its sides.

.'.m(LBAC):—é—m(A?) B

* £ BAD is an angle of tangency that intercepts the major AB
between its sides. D A C

~.m(£L BAD)= —%— m ( AB the major)

Theorem (5):

The measure of the angle of tangency is equal to the measure of the inscribed angle
subtended by the same arc.

£ BAC is an angle of tangency and £ D is an inscribed angle.
D
m (£ BAC)=m (£ D)

S hvpr e i bbb i b v v b e b v v e b v v e e v v v e D D v e e v v v e D v v v e v v v e D D v e v D v v e D D v v e D B e Ee D f v e e D D D L v e e |
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|C orollary:
The measure of the angle of tangency is half the measure of the central angle
subtended by the same arc.
In the opposite figure :
m (£ BAC) (tangency angle) = -%— m (ﬁ) B
M

s » m (£ AMB) (central angle) = m (AB)
s m (£ BAC) (tangency angle) = % m (£ AMB) (central angle) A C

Remark:

The angle of tangency is supplementary to the drawn inscribed angle on the chord of

the angle of tangency and in one side of it.
C

m (£ ABD) + m (£ AEB) = 180°

The converse of the theorem (5):

If a ray is drawn from one end of a chord of a circle so that the angle between this ray
and the chord is equal in measure to the inscribed angle subtended by the chord in
the alternate side » then this ray is a tangent to the circle. '

Thus in the opposite figure :
If AB is a chord in the circle M »

—_—

AD is drawn such that m (£ BAD)=m (£ C) »
then AD is a tangent to the circle M

In each of the following s find the measures of the angles denoted by (?)
knowing that AC touches the circle M at A :

o
220

A C

Fig. (1) Fig. (2) Fig. (4)

S hvpr e i b v b i v v b b v v b e e v v e e v v v e D v v e i v v e e v v v e e v v e v D v e e D v v e v v v e e D v v e D B v e e D D L B v e e e e e
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B

o
120

Fig. (9) Fig. (10) Fig. (11)

|Choose the correct answer:

If the measure of an angle of tangency = 70° » then the measure of the central angle

subtended by the same arc equals --.-......

(a) 35° (b) 70° (c) 140°

(Aswan 2013)
(d) 105°

In the opposite figure :
XY and XZ are two tangents to the circle at Y and Z
sm (£ LYZ)=130° sthen m (£ X) = «-oeveeee

bbb i b v pv b b v v b e v v v i b v v v v D v v e e D v e e v v v e D v fv e e v v v e D D v e e D v e e D v v e D D v e e D fv v e D D L B v e e e e e

(a) 50° (b) 65°
(c) 80° (d) 100°

(Souhag 2009)
In the opposite figure : c

CB and CA are two tangent - segments
to the circle M and CB = BA

sthenm (L C) = --oeen
(a) 60° (b) 120°
(c) 90° | (d) 100°

R I IRRRRARAARARRRRERR( 127 PRARBARARARNBARARENLAR e B

(Suez 2008)
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H

In the opposite figure :

If AB and AC are two tangent-segments to the circle M
sm (£ MAC) =40° sthenm (£ CAB) = ...

(a) 80° (b) 50°
(c) 40° (d) 20°

>

C
(Damietta 2004)

)]

In the opposite figure :

If AB and AC are two tan gents to the circle M

sm (£ CBM) = 25° sthen m (£ BAC) = ...

(a) 75° (b) 50°
(c) 25° (d) 12° 30

(o)

In the opposite figure :

AB and AC are two tangents » if AB =4 cm.
sm (£ A) =60° 5 then BC = «-rvv.-...

(a) 3 cm. ~ (b)4cm.

(c) 5 cm. (d) 8 cm.

(Port Said 2013)

-~

In the opposite figure :

ABisa tangent to the circle M at B

» BC is a chord in the circle

and m (£ ABC) = 60°

s then m (ﬁa) = ceieenies

(a) 30° (b) 60° (c) 90°

(Kafr El-Sheikh 2008)
(d) 120°

v bbb b v pv b b b v b e v v v i e D v e e D v v e e D v v e v v v e v v v e e D v v Ee D D v e fe b b v e D v v e D D B e B D fv e e D D L B v e e e e e

0

In the opposite figure :
IfAB=AC

and m (£ YAC) = 50°
9thenm(ﬁ-a)= ......

S0° (b) 100° (c) 80°

7 g VAR R BB AR RRRBRARRR( 128 PAARRRRRRRRARRRRREEER e 7

N

Y A X
(Cairo 2004)

(d) 160°
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Essay problems:

(1) In the opposite figure :
XA and XB are two tangents to the circle at A and B
»m (£ AXB) =70° and m (£ DCB) = 125°

Prove that :
AB bisects Z DAX AD// XB (El-Beheira 2011)
In the opposite figure :

A ABC touches the circle externally at X s Y and Z
If the perimeter of A ABC = 18 cm.

yAX=2m.and CZ =3 cm. c 4
Calculate : The length of BY

o]

L In the opposite figure :

M and N are two circles touching externally at D and ABis
a common tangent to them at A and B

DC is a common tangent to the two circles at D »
where DC N AB={C}
Prove that : &8 C is the midpoint of AB

AD L BD (Alex. 2014 s South Sinai 2012)

€ In the opposite figure :
ABC is a triangle inscribed in a circle

)

,BDisa tangent to the circle at B

S hvp e pe b v v i b v v b pe b v v e b v v e e v v v e e P v e e v v v e e v v v e D v e v D v v e v v v v e D v v e e D v e e D f v e Ee D D D f B e e |
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,X EABand Y EBC » where XY // BD N ’
Prove that : AXYC is a cyclic quadrilateral. (El-Kalyoubia 2014 , Port Said 2013)
In the opposite figure : ' C D
AB is a diameter in a circle N

s its circumference is 44 cm. . B N N
» CD is a tangent to it at C and CD // BA

Find with proof :

H m (2 DCA) The length of (AC)  (El-Fayoum 2013) « 45° 5 11 cm. »

v bv bbb e b fv b b v b b bv b v e po fv be d v v D v v D e v v e D v v D v v D v v D v D v v p v v D e D D v R v v D v v L v B v Do v v v B e v B v e e D v
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o
pl0g

In the opposite figure :

XY » XZ are two tangents to the circle at Y and Z
sm (L YXZ) = 80°

and m (£ EDZ) = 130°

Prove that : ll ZE = ZY E Xz // YE X Y

In the opposite figure :
ADisa tangent to the circle M at A

» BC is a diameter in the circle M
and BD | AD
Prove that : m (£ ABD)=m (£ ABC)

In the opposite figure :

AE /DB >m (£ BAE)=55° ,

m (£ C)=110° and AB = AD

Prove that : gl The figure ABCD is a cyclic quadrilateral.

AE is a tangent to the circumcircle of the

quadrilateral ABCD (Beheira 2005)

L ABCD is a quadrilateral inscribed in a circle » E is a point outside the circle
and EA and EB are two tangents to the circle at A and B 5 If m (£ AEB) = 70° and
m (£ ADC) = 125° 5 Prove that :

AB=AC

ACisa tangent to the circle passing through the points A s B and E

=
g
.
8

S
e
BN
i

S hvp e i b b v e b v v b e b v v e b v v e fe v v v e e D v e e v v v e D v v v e D v v e D v v v e D v v v D D v e e D B v e D f v e Ee D D D L B e e v |

10

L ABCD is a parallelogram in which AC = BC

Prove that : CD is a tangent to the circle circumscribed about the triangle ABC
(Suez 2012 s Red Sea 2012 s El-Menia 2013)
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sm (£ BDC) = 65°
Find with proof : m (£ BAC)

L) 7]
L) 7]
d OO T~ :
3 Homework 7
L) 7]
L) 7]
i |Ch00se the correct answer: i
g I the measure of an angle of tangency = 70° , then the measure of the central angle g
g 1 | subtended by the same arc equals --....... (El-Kalyoubia 16 > Aswan }3,)%
g (a) 35° (b) 70° (c) 140° (d) 105° g
&7 2]
3 ) In the opposite figure : yJ
g CB 5 CD are two tangent-segments at B s D g
3 |meo=10r 3
g s then m (DB) equals ---.-.-.. g
g (El-Dakahlia 17) g
JJg (a) 180° (b) 90° (c) 100° (d) 110° g
7] A 9
g ) In the opposite figure : g
g BD touches the circle and m (AB) = SL the measure of the circle g
g 3 »thenm (£ ABD) = -o.ee.e. D g
7 @60 (b) 90° (c) 120° @30° ) g
e 2]
] 2]
E In the opposite figure : E
E 4 CDisa tangent to the circle M at A B ’;3
7] —_— e L2
JJg and MB // CD s thenm (£ BAD) = .......... g
5o @3 (b) 45° (c) 60° @9 ==
L) 2]
% 7]
% [Essay problems: ]
L) 2]
7] 2]
g In the opposite figure : g
g AB and AC are two tangent-segments to the circle at B and C g
51 Al
7] 7]
L) 7]
7] 7]
L) %
7] 7]
L) 2]
% 7]
L) %
7] 7]
L) %
7] 7]
L) 7]
e} 7
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A
[l In the opposite figure :

ABC is a triangle inscribed in a circle D
,BDisa tangent to the circle at B b 4

, X €AB and Y EBC > where XY // BD

Prove that : AXYC is a cyclic quadrilateral. (Cairo 17 , El-Kalyoubia 14 , Port Said 13)

In the opposite figure :

XYand XZ are two tangents to the circle from the point X
sm (£ D) =110° s m (£ X) =40°

Prove that : m (ZDE) = m (ZY)

In the opposite figure :

AB and AC are two tangents to the circle at B and C
If CB=CD

Prove that : m (£ ABC) =m (£ DBC)

If m (£ CED)=110° Find : m (£ A)

In the opposite figure :

AB and AC touch the circle at B and C

» AC // BD and m (£ A) = 40°

Find with proof :

(1) m (£ ACB) (2) m (£ ECD)
Then prove that : CB =CD

S hvpe e i bbb e b v v b b v v v e b v v e e e v v e D v v e e v v v e D v v v e D v v e D v v v e v v v e D v v e e D P e Ee D v v e Ee D D D L B e e |
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In the opposite figure :
ABCD is a cyclic quadrilateral »

BC is a diameter »

EAisa tangent for the circle at point A
and m (£ ADC) = 120°
Prove that : (1) BA=BE (2) m (£ ABE) =m (£ EAC) (Damietta 09)

v pv bbb b v b b v be b v b D v v D v e B v v e D v v v v e D v e v v v v e D v v D v v D v v D e D v v D v v D v B D e D v e D v e B B v e e P B v |
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In the opposite figure :
AB is a diameter of the semicircle » “JF
CF is a tangent to it at C and DF | AB o
(1) Prove that : The figure ADEC is a cyclic quadrilateral. é
(2) Prove that : A FCE is isosceles.

(3) Determine the centre of the circle passing through the vertices of
the quadrilateral ADEC

L1} In the opposite figure :

Two circles are touching internally at A

» AX is the common tangent to them at A

» AB and AD intersect the small circle at B » D
and the great circle at C s E

Prove that : DB // EC

In the opposite figure :
AE // DB »m (£ BAE)=55° »
m (£ C) = 110° and AB =AD
Prove that : (1) The figure ABCD is a cyclic quadrilateral. 1e

(2)ﬁ is a tangent to the circumcircle of the

quadrilateral ABCD

S hvpe e i bbb e b v v b e v v v e b v v e v v v v e D B v e e v v v e D v v v e D v e e D v v e v D v v e D v v e P D v e v D v v e Ee D D D L B e e |
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In the opposite figure :
DA and DB are two tangent-segments to the circle M at A and B

C Ethe circle M such that AB = AC

Prove that : AC is a tangent to the circumcircle of A ABD

v pv bbb b v b b v be b v b b v v D v e B e v fv e e fv v D v e D v v D e D v e D v v D v e D v v D e D v v D v v D v B D e v v e D B e B B B e e D B v |
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3 3
7]

7]
! Sheet (15) 3
7]
) . . . S
3 Accumulative Basic Skills :
] 7]

7]
i |Ch00se the correct answer: %
ﬁ 1 The corresponding angles of the two similar polygons are ... in measure. g
JJJg (a) equal (b) different (c) proportional (d) alternate g
Ir)

7]
g 2 The area of a thombus which the lengths of its diagonals are 6 cm. and 8 cm. equals ... g
77 | @2em? (b) 14 cm? (c) 24 cm? (d) 48 cm’ )
9

3
; |
g The number of axes of symmetry of two congruent circles and touching externally g
ﬂ 3 | equals o (El-Dakahlia 16) g
T @4 (b) 2 ©1 (@) an infinite number. %

Pl
o iy |
7} ) : "
g ' The medians of a triangle meet at the same point which divides each in the ratio g
g 4 | ... Do from the base. {Beni Suef ;'7);;7
T | @1:2 (b)2:1 ©1:3 (d)3:2 i

oF s
; ¥
E | If the projection of a line segment on a straight line is a point s then the line segment g
% S QETR— the straight line. (North Sinai 17 » Alexandria 16) g
@i () L ©€ @) 3
9

4
& | ABCisaright-angled triangle at B where AB =6 cm. ,BC =8 cm. » %
% 6 then its area = -+~~~ cmz. - (Damietta 16) g
a (a) 48 (b) 14 (c) 24 d)7 ]
&

7]
g ) The length of the side opposite to the angle of measure 30° in the right-angled triangle g
g 7 equals - the length of the hypotenuse. ’ (Ismailia 16) Jg’

? 3

5 @i (b) _1f2; ©72 @2 %

o
L 9
Jg’ 8 If m; and m, are two slopes of two parallel straight lines » then -......... (El-Fayoum 16) g
el
5° |@m+my=0  ()m=m, @mxm=-1 @m-m=-1 %
3 3
Jg’ 9 The image of the point (2 s 3) by rotation R (O » 180°) is the point ---.-.-.- (South Sinai 17) g
5 |@e (b) (-2 53) (©@»-3) (@) (-25-3) 3
el
3 3
)] 3

7
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L) 7]
ﬁ If the side length of a rhombus is L cm. s then its perimeter = -...-..... cm. (New Valley 17) &3
310 (a) L2 (b) 2 L2 () 4L @2y2L 3
L) 7]
ﬁ 11 The measure of the interior angle of the regular hexagon = ..--..... (Alex. 17) &3
% 2]
g (a) 60° (b) 108° (c) 120° (d) 135° g
Ir) 2]
g \If M is a circle of radius length r cm. » then the length of the semicircle = ... cm. g
12 7|
3 (@) 27t (b)%m (c)%ﬂtr (d) T r ;)
: :
4 )
g A square of perimeter 20 cm. » then its area = ... cm? (Beni Suef 16) g
13
Jﬂg (2) 20 (b) 25 (c) 50 (d) 100 g
Jg: 14 ‘The two diagonals are equal in length and not perpendicular in the ..-..--... (El-Menia 16) %
g (a) square. (b) rhombus. (c) rectangle. (d) parallelogram. g
g 15 Ifcos2 X= % where X is an acute angle sthen m (£ X) = . (Beni Suef 16) g
2 (a) 15° (b) 30° (c) 45° (d) 60° ]
7 3
% A ABC is a right-angled triangle at C » then the two angles A and B are -.--.-..-. (El-Menia 17) %
g 16 | (2) supplementary. (b) complementary. g
g (c) adjacent. (d) vertically opposite angles. g
e )
Jg: Two parallel lines to a third are ---.-..... (Luxor 16) %
g 17 | (a) perpendicular. (b) parallel. g
% (c) intersecting. (d) skew. %
% The radius length of the circle whose centre is (7 s 4) and passes through the point (3 5 1) Jg’
g 18 | equals .- length units. (Aswan 16) g
5 |@3 (b) 4 ©5 @6 i
) &
g The number of symmetry axes of the square is -------- - (El-Fayoum 17) g
19
50 @1 (b2 ©3 @4 3
g 20 The numbers 5 4 and --------- can be side lengths of a triangle. (El-Menia 16) g
9 (a) 8 ®) 9 (c) 10 (d 12 y
L) %
7] 7]
L) %
: :
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&
3 3
g 21 A XYZ is a right-angled triangle at Y » then XZ .- YZ (North Singi 17) g
] (a) < (b) > © = (d) is twice %
3
g In the opposite figure : 3
] AB =AC »AB = (2 X- 1) cm. and AC = (X +2) em. » %
&l
JJg 22 | then X =-eoe (Cairo 16) g
7 | @3 ®)5 3
7]
g (©) 11 (d) 14 g
3 . . 7
o In the opposite figure : & &3
&
JJJ% ABC is a right-angled triangle at B » g
. m (£ C)=30° yAB=3cm. » dem a
g then AC = .- cm. (El-Fayoum 16) L g
) %
g (a) 2 (b)3 g
ECEE @6 5
)
% \ In the opposite figure : %
g M is the centre of the circle » 0% g
224 | then m (£ CMB) = - (South Sinai 16) ' M 3
L) 2]
a (a) 36° (b) 72° Mo a
7| @ (d) 180° y
) 7
) ; g 2]
i | In the opposite figure : em A ]
g ABCD is atrapeziuminwhichxﬁflﬁ ) g
%25 and AD is a diameter of circle M » C4 %
g then the area of the shaded region = ---------  (Damietta 16) g
] (a) 70 cm? (b) 147 cm? y
? | ©170cm? (d) 224 cm? 3
L) 2]
3 Best wishes )
L) 2]
3 OO T~ 3
) 2]
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