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

Solvmg two equa ib’hs of the first "degfée' 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 IR x R is
represented graphically by a straight line.

Then to solve the two eduations 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.

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.=

gh-‘:lh-‘.13.1-‘.131-‘:ltlh3.1&tl-‘:ltl-‘:ltl-‘:ltl-‘.131-‘.131-‘:ltlhtl-‘:ltltltltltl3.13:13.13:13.13:13.1tlhtlhtlhtlhtlh-‘.‘lh-‘:lhhhhhbhbhbhbhhhhhhhhhhh
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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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We can recogise 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 :

‘This method depends on removing one of the two variables to get an equation of the first
degree in one variable » 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 :

Substituting method. Omitting method.

Remark;

We find the slopes of the two straight lines

[ ]
m,=m, m1;¢m2

We find the points of intersection The two straight lines intersect
of the two straight lines at one point, then we say the
with y-axis number of solutions = 1

a0

( )
The two points are equals The two points are different

{ Then the two straight lines are } [ Then the two straight lines ]

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

Solving two equaticz)ns of the first degree in two variables élgebrait:ally

Choose the correct answer:

S bvp e bbb v pe b b v rde v v v e i v v e e D v v e D D v e v v v v e D v v v e v v v e D v v e v v v v e D v v e v D B e e D v v e Ee D D D L B e e |

g
a

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=7TinRxRis ool (Kafr El-Sheikh 2014)
(@ {1 -0} () {(252)} © {3 D} @{2,5}

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

do lilso Gl aaam Jrosi pi
diaorle] diiso panig usi
ajala ClSa0 Gulaig pige

.ffwnnn?amwnnnnnnnnnnnnnnnnnnnnnnnnnnnm{;‘ i



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

&
g L) The S.S. of the two equations : X—2y=133X+y=10inR x Ris -rr.... g
i3 (Port Said 2013 » El-Fayoum 2011) 3
% @ {5 >} ) {2 >4} © {(1»3)} @ {31} =
7]
i 2]
i) &3
g If there are infinite numbers of solutions of the two equations : g
74 | X+4y=7,3X+ky=21thenk=1 (Cairo 2014 s Qena 2013 > El-Dakahlia 2012) 33
7| @4 (b)7 (c) 12 (d) 21 a
7} &3
) &3
7 . &3
i [Essay problems: i
) 7|
? . : . )
g 1 Find graphically in R x IR the S.S. of each pair of the following equations : g
3 y=2X-3 ; X+2y=4 (Port Said 2014) « {(2 5 1)} »
L2 Lz
&7 7|
% . . . : : ?
g 2 Find graphically in R x IR the S.S. of each pair of the following equations : g
& X+y=5 , X—y=1 (S. Sinai 2013) « {(3 »2)} » 2
7] &
el aJ
JJJg’ 3 Find in R x IR the S.S. of each pair of the following equations : ?;
7
ﬂ 3X+4y=24 ’ X-2y=-2 (Giza20]2)«{(4,3)}»g
L L2
7] &
ﬂ Find the solution set for each pair of the following two equations algebraically ﬁ
Jg: 4 | and graphically : | g
g y=x+4 ’ x+y=4 (Alexandria 2013) « {0 +4)} »g
%
r‘ ‘7
L) 2]
g Find the solution set for each pair of the following two equations algebraically g
% 5 | and graphically : |
L) - 2]
g Xy =4 , 3X+2y=7 (Damfetm2013)«{(3,—1)}»g
&R &
L] 7]
ﬁ Find in R x R the S.S. of each pair of the following equations : g
7]
g (1N2X-y=3 . X+2y=4 (Assiut 17 » El-Ismailia 15) «{(2 s 1)} » %
%6 (2)3X+4y=24 ) X-2y=-2 (Gr‘zaf?)<<{(4’3>}»‘g’
& XY _1 X, 2y {2>0}» %
e Z == —+—=1 «{2>
7 |®6*3T3 ’ 23 3
L) 7]
3 3
903

a—,J:J:m:?:J:J:J:J:J:nnnnnnn@nnnnnnnnnnnnnmeuwm€ na
Uo Lilxo @hgll a2 Jaoai pi =
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Find the value of a and b in each of the following :

8 aX+by-5=0,3aX+by=17
given that (3 »— 1) is a solution for the two equations (El-Gharbia 2014) «2 51 »

9 If:f(x)=aX2+b sf(1)=5sf(2)=11 , then find the value of a and b «293%»
(El-Fayoum 2009)
Homework

Find algebraically in R x IR the S.S. of each pair of the following equations
(1)X+y=4 b x—y=2 «{(3sD}»

1 @)4X-y=5 ’ 2X+y=17 «{(293)}»
B)X+3y=2 ’ 3X+4y=6 « {2500} »
@5y+X=2 : 2X-3y+9=0 SCERVE
(5)2y-3X=7 s 3y+2X=4 «{(=192)}»

Choose the correct answer:

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

variables which have no common solution ?

(a) y (b) y (c) v d v
‘In the opposite graph : s
The S.S. of the two 1 .
X, | X
equations which are NEEFIRYE
2 TTTY
represented by the N
two straight lines L, and L, is -+
@ {(2-2)} () {(3:2)} © {@2-0} @ {@2,3)}

v fv be b fv b b v fe b e fe v be D v e D b e v v fw D e D e R fv e D fv v D v D e D fv v D fw v D v D D v D B v Do fow v B fw o B v Do v v Do v v Do B v v v P v v v
v pv bbb b b b b v e b v bv b v v D v e B e v v e v v v d v v D v e v e D fv e D v v D v v D e v v e D v v D v v D v e B e v P e Do B e B B B e e P B v |

g
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7]
g 3
g ) The point of intersection of the two straight lines : X +2=0 5y = X1is oo %
Jg’ 3 (El-Dakahlia 17) g
7]
T @@ (b) (2 50) ©) (-25-2) (d) (0 50) &
L)
7] The two straight lines : y=X-3 sy =X+ 3 are ... ?
75 g
% (a) parallel. (b) perpendicular. (c) coincident. (d) intersecting. g
e &3
&7 '
& 4
JJg The two straight lines representing the two equations : X+5y=1,X+5y-8=0 g
g 6 are e (El-Beheira 17 » Giza 16) g
)
g (a) parallel. (b) coincident. g
E (¢) perpendicular. (d) intersecting and not perpendlicular, g
)
g 3 The S.S. of the two equations : X =2y =133 X+y=10inRXRis -eeev %
% 7 (Port Said 13 s El-Fayoum 11) g
7]
2 | @{G2} b {24} ©{a,3} @ {G>D} a
)
2 3
JJg ' The two straight lines : 3 X+ 5y =0 55 X -3y =0 are intersecting at - g
y 8 (Alexandria 14 » El-Beheira 11 )%
ﬁ (a) the origin point. (b) the first quadrant. g
7]
g (c) the second quadrant. (d) the fourth quadrant. g
& 7]
Iy, &a
J: ¢
7]
? If the point of intersection of two straight lines : X — 1 =0 >y =2k lies on the fourth &
& po: g 3
ﬂ quadrant » then k may be equal - (Kafr El-Sheikh 16) %
e 9 i &3
3
7 |@-5 (b0 (© 1 ()5 &
] 7
o &3
i &3
o &3
i &3
o &3
i 3
o &3
i 7]
o 7]
| 3
o &3
| 3
o )
| 3
o 27
o 7]

D EELEEELERELTEELEEE Q) DLERRELERERLERERELEER -y
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Sheet (2)
Applications on solving 2 equations of first degree i 2 variables

r—m this kind of problems, the solution takes the following steps : J]—

Let one of the two unknown be X and the other be y
From the given data in the problem 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.

Choose the correct answer:

The 2-digit number in which the units digit = X and its tens digit =y 18 -
1 .
(a) Xy (b)) X+y )X+ 10y (10X +y
 Twice a number formed from two digits if its units digit = X and tens digit =y
2 1S cccevreees
@)2X+10y b)Y X+ 10y ©)2X+2y d2X+20y
) Two numbers X and y » X is more thany by 5 s theny = ..o
3
(a)5X (b) X-5 ) X+5 ds5s-x
4 If the number X is more than twice the number y by 3 » then -.--------
(a)2y-X=3 (b)X+3=2y ©2X-y=3 dXxX-2y=3
If Ahmed's age now is X years and Mohamed's age now is y » then the sum of their
5 | ages S years agois ..o years.
(a) X+y b)X+y-5 (c) X+y-10 (dX+y+10

v bbb pv i v i v b b v i b f b b v pe D v b D e P f e B v e D v fe b v b v e B v e v v e D v e B v B v e B v e B v Ee f e B fv e B P v Ee B e e e e v
bbb bbb bbb bbb bbb bbb bbb b b i b b b b b b i b e b b b b e b b b i b v i e v i e e i b e Ee B e Ee Ee E f e e e
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Essay problems:

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

Find the two numbers. (El-Beheira 16) « 37 526 »

The sum of two integers is 54 » twice the first number equals the second number.

Find the two numbers. «18 536 »

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 s Alex. 12) « 45 cm? »

v bbb v v b b v v bv b b v v e b D v iv pe D v v fe Ee D v e fw D D B B v e e e De e

If three times a number i1s added to twice a second number the sum is 13 s and if the first

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

find the two numbers. (Port Said 17) « 1 »5 »

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

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

(Kafr EI-Sheikh 16) « 47 »

Homework

Essay problems:

L1 If the number of the teams participating in the African Nations Cup is 16 teams » and
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 »

bbb i bv v b b b f b b v v b i e v v b Ee D v v e D D v Ee B D L B e |

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 » 10 years »

bbb v b v i b i v i b i v v b v p v b v b v v v v v v v f v f v v v e v B v B v B v B v v v B v v v B v B v v v B v v v B v e B e B v e e v
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— 08

Sheet (3

Soling a equation of the Znd degre in one tnknown grphically and dlgebraicaly

nPutthe equation in the form:a X2 +b X +c=0
Assume that : f (X) =aX?+bX+c
Draw the curve of the function f by the method that you studied previously.

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 :

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

i..aX%*+bX+c=0

The curve intersects

The curve touches

—

The curve does not intersect

X-axis at two points X-axis at one point X-axis
A ) A
X, _\0 X X, X XX, X
(m,0)\V/((,0) Ol .0 O
y\ | 5 y\ |
There are two solutions There is a unique solution There is no solution

inR inR in[R

The S.S.={{>m} The S.S. = {{} The S.S.=

" / _/ x

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e

JJ ?JJJJJJJJJJ

Solving an equation of the second degree in one unknown

using the general rule (general formula) :

aX?+bX+c=0

QIINNRNNNRNNNRIRN

Uolilro @ligll a2 Jroai pi
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? 3
? 3
&
3 Choose the correct answer: 3
? The opposite figure represents the curve of a quadratic HEEAN f &3
5 PP g p T\ -/ &3
J: . 3 13 : —
JJg function f » then the solution set of the | 5 %
JJg 1 equation f X)) = OINIRIS roveveeeee (Cairo 16) X ] | xg
7] -? -2 -l ol r23 | 9
7 @2 ) {1} EEEN 3
Ir) y i
7 |©{o} ) {©>D} i
7
i 3
3 v 3
3 | 2
g In the opposite figure : X i X &%
7] 5 -4y 20| i g
g 2 | The S.S. of the equation f (X) = 0in RS rvereeee h g
3 - 6
g (@) {-2} (b){-2,54} . {/ 8 \\‘ %
! 10
7]
7 | ©{4} (d) @ [ \og
)
] % 3
a3 L 5
e 3 3
ng ' In the opposite graph : T n N8 /! : g
3 3 | The S.S. of the equation f (X) = 0 in R is -+ (Cairo 15) X g AA——F F
i 7
n .
3 |@@-n ® {31} : 3
L)
3 | g
5 [©{3-1} d) (3 50) K 5
3 2
g If the curve of the quadratic function does not intersect the X-axis at any point » then g
% 4 the number of solutions of the equation f (X) =0inRis - (El-Monofia 17 s Qena 04 )%
g (a) a unique solution. (b) two solutions. g
7]
g (c) an infinite number. (d) zero. g
a 3
? q
? 3
? q
? 3
? q
3 3
? 3
an ‘_:u:J:J:J:J:J:J:J:J:J:J:J:J:J:J:J:nn@nanananananannnnnnnmgi R

uo Lilxo Ghgll adam Jroai pi
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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 ..o
5 (El- Dakahlia 17)
(@ {-2,3} (b) {352} (©{2,-3} @{-3,-6}
' The curve of the function f : f (X) = X? - 5 X intersects the X-axis at the two
pOINtS «--veeos
6 (@ (2-0)-(055) (b) (0 50)5(550)
©(250)5(=550) (d)(©050)5(-5-0)

Essay problems:

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

1 | (1) graphically on the interval [— 452] (2) using factorization.

(3) using the general formula. (4) using the calculator.

Represent graphically the function f : f (X) = X* -2 X in the interval [- 1 53] »

2
from the graph find the S.S. of the equation : X 2_2x=0 (Suez 12)
Find in R the S.S. of each of the following equations using the general formula :
(X 247x+2=0 approximating the result to the nearest tenth.  (El-Kalyoubia 16)
3 (2) 3 X*-4X+1=0 approximating the result to the nearest two decimal digits.

(Giza 17 + Aswan 14 s Alexandria 13)
(3) 3 2X%2-4X+1=0 rounding the result to three decimal digits. (Qena 12)

() Ed3X 2_6X+1=0 rounding the result to the nearest three decimals. (South Sinai 15)

v bbb pv b v b i e b b v b b v b b v pe D v b v e v f e f v i D v i B v b v e B v e B v e D v v B v fv v e B v e B v fe f e B v e B f v fe B e e e e v
iy e b fv b b bv b b b f v be b v pv f v e D v v D e b v e R v v D v v D e v D e D fv v D v v D v e D e D v e D v v D v v D e D P v D v e Ew B v e v P B e v
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7]

3

f} e s W)

£ When a dolphin jumps over water surface » its _. i e g
pathway follows the relation y = —0.2 X* +2 X - Nl

where y is the height of the dolphin above water
surface and X is the horizontal distance in feet.

Find the horizontal distance that the dolphin covers

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

Homework

noose the correct answer:

If the S.S. of the equation : 4X%2+4X+k=0is {—%} sthenk=-....-....
(a) 2 (b) 1 (©)-1 (d)-8

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

(@3 (b) 2 . (o1 (d) -1

In the equation : a X2 +b X +c=0 »if b>—4 a ¢ >0 5 then this equation has --.-..---

roots in IR (Damietta 16)

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

In the equation : a X2 +b X +¢c=0 »if b>—4 ac =0 5 then the number of real

solutions of the equation = ...

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

bbb bbb v b b b v b e v v v v v v v e e D v v e e D v e e v v v v D v v e e D v v e e D v e e D v v e D v v e D D v e v D fv e e D D L b v e e e e e

In the equation : aX?+bX+c=0,ifb>?—4ac<0 sthen the number of roots of the

equation in R = -........

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

3.1-‘1&1-‘:1&1-‘:1&1&&-‘:1&-‘:1&1-‘:1&1-‘.‘1‘11-‘.1{13.1{1{1{131{117{1311131{13111&31&{1&1{111{111&133v&13.1hhhhhhhhhhhhhhhhhh&h&é&

R IR RRRARRAARRRARRA( 14 PRARRRRAARRRAARRRRARR e 75

duaoule’ dliso panig usl
ajala DlpSa0 Gulkig pigo



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

 If X ER » then the equation : X2+ X+1=0 e
6 | (a) has two roots. (b) has one root.

(¢) has no roots. (d) has an infinite number of roots.

Essay problems:

1} Graph the function f : f (X) =X 2 +2 X + 1 in the interval [— 4, 2]

1
and from the graph » find the solution set of the equation : X 242X+1=0
I Draw a graphical representation of the function f where FX)=6X-X 2_9in
the interval [0 5 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 | (NX*=6X-7 (2)2Xx%-10x=1 (Damietta 13)

(3) 23 X(X—1)=4  (Kafr El-Sheikh 16) | (4)2X?=3(2~X)
(B)X?-2X+4=X+3 (6) I (X-3)*-5X=0

L0 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 relation d = Vt + 4.9 t2 where d is the distance by metre 5 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 »

v bbb b v b b b v b e v v v i b v v e v D v v e e D fv e e D v v e v v v e B D v m e D D v e e D v v v D fn v e D D B e v D fv v v B D L B v e e e e e
S bvfr bbb fr v i b b v b e b fv b e b v v e fe D v v e e B v v e D v v i e D v e fe v v e e D v B e e D fv v e D v v e Ee B fv e e D f v e Ee B D L f B e e e |
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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.

Sheet (4)
Solving 2 equations in 2 variables
one of them of 1st degree and the other is of 2nd degree

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

Choose the correct answer:

The S.S. of the two equations : Xy=5» X+ Xy=6mRxRis -
1 |@{d-9} b {56}

©{G5-2} (d) {(1 »5) (551}

fX2-y?=155 X-y=3sthen X +y = -rennv (Cairo 16)
2

(a)-5 (b)-3 (c)3 (@5

13 The S.S. of the two equations : X—y =0 s Xy=9inR X Ris ---eceoc (El-Gharbia 11)
3 |@{0,0} (b) {(-353)}

© {353} @{-=3--3)>(353)}

The S.S. of the two equations : X—1=0 » x2+y2=ZinRxRis ----------
4

@ {1,D} ®{1>-D} (0 {1@s-1)5( > N} DD
5 'The S.S. of the two equations : X =1 » xz—y2= I0In R X RS -oooeveee

n‘_wnnnnnnnnnnnnnnnnnn D ARARARRARARRRARARERG e

@ {1-3} ®{d,-3»} ©@{1,3,01,-3)} DI

v iv bbb e b fv b 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 b v D v v D v B v v D v v D v e D v B v v v v v P e v v v v e Do 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 1) 5(~1 5= D} »
2 |[xX-2y=0 ) x?-y*=3 (Port Said 17) < {(2 5 1) 3 (=2 5= D} »
3 | x-y=0 , X2+ Xy+y*=27 (Cairo 17) « {3 53) 5 (=3 9= 3)} »
4 | y-2Xx=0 ) Xy=18 (El-Sharkia 14) < {(3 56) (=3 5—6)} »
5 |ly=x-1 , v +X=7 (Qena 09) « {(3 92) 3(=2 3=3)} »
6 | x-y=1 . xX2+y*=25 (El-Beheira 17) « {(=3 3=4) s(4 33)} »
7 | X+y=7 ’ Xy=12 (Qena 17) « {(4 93) s (3 sd)} »
8 |[y-x=2 sy  X?+Xy-4=0 (El-Gharbia 17) « {(=2 50) s (1 53)}»

9 | x-2y-1=0, X?’-Xy=0

{0 5= %) 21 5= D}»

10| x-y=10 sy X2-4Xy+y'=52

«{(=29-12) 5(12 92)} »

-
-

Find the two numbers.

The sum of two real numbers is 9 and the difference between their squares equals 45

(Kafr EI-Sheikh 13) «7 52 »

Find its two dimensions.

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

(New Valley 16) « 6 cm. 33 cm. »

Find its perimeter.

v bbb b v b b v v b e v v v i b v v v e v v v e e D v v e D v v e D D v e e D v v Ev D D v e e D v v e D P v e D D v e B D fv v e D D L B v e e e e e
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(3 A length of a rectangle is 3 cm. more than its width and its area is 28 cm?

(El-Fayoum 12) « 22 cm. »

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

3 %3
3 Homework 3
) 7|
7] )
] Choose the correct answer: yJ
3 %3
47 . 7
g The S.S. of the two equations : X +y =0 » X24+y?=2inRXRis -reee (Assiut 13)JJ§
‘g’ 1 |@ {00} ) {1 s-1)} Jg’
£ |e{-1,1} @ {1 s-1) 51,1} i
¥ 43
% 7
g The ordered pair which satisfies each of the two equations : Xy =2, X-y=1 g
% 2 |is e (El-Sharkia 12)%
7 |@asy ® Q1) ©(152) @ (5 1) g
L) 7]
i 99
y - - 2,2 ?
g /13 One of the solutions for the two equations : X—y =2 5 X~ +y“ =20 g
28| 17 » Port Said 1) 9
3 1S ceeeennns (Qena 17 9 Port az. }u
3 (@) (=4-2) (b)(2--4) © @1 (d) 452) y
% %
od %
7] 5 R
g4 Ify=1-Xs (X+y)"+y=5stheny = (E!—Fayoum]Z)g
5 |@s (b)3 ©) -4 @4 i
% %
o a
a7 5 o5
g IfX“+Xy=15+sX+y=5,sthen X=-oo. (CazroOé)JJg
5|
27 @3 (b) 4 © 5 d) 6 a
) &
7] )
) %
9 )
) %
7] )
) &
9 )
) &
i %
Ky, %
) el
) %
7 )
3 7]
7] el
) %
9 %3
) Py
) )
) %
7 )
) 2]
) el
) %
7 %3
7 73

1 |y+2Xx=0 ) 6X%2-y*=72 «{(63-12) 5(=6 312)}»
2 | X+y=0 ) y=X (6™ October 11) « {(0 50) 5(1 5— D} »
3 |y-X=3 ’ X2-2Xx+3y=15 (Alex. 11) « {(=3 30) 5(2 5)} »
4 [xX=0 s X2+y2+4X+3y—10=0 (Ismailia 03) « {0 52) 50 - 5)} »
S nnnnnﬁgiﬁfiﬂfnnnnnnanannnnnnnnnnnnnnnmﬁi 5
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J’ 7
3 3
g 5 The sum of two real positive numbers is 17 and their product is 72 g
g Find the two numbers. (Alex. 09) « 8 59 » g
) 5
3 2
JJg 6 10 A right-angled triangle of hypotenuse length 13 cm. and its perimeter is 30 cm. g
g Find the lengths of the other two sides. (El-Monofia 15) « 5 cm. 5 12 cm. » g
L) , &3
g The length of a rectangle is X cm. and its width is y cm. and its area =77 cm. g
E 7 If its length decreases by 2 cm. and its width increases 2 cm. g
L) : &3
g » then it will become a square. . g
g Find the area of the square. (North Sinai 05) « 81 cm® » g
J? 7
% )
J7 7
% 3
“ 7
% )
“ 7
% )
“ 7
% )
« 7
% )
a 7
% )
% 7
% 3
% 7
% )
% 7
% )
J’ 7
% )
% %
% 3
% 7
% 3
J’ 7
% 3
% 7
% 3
J’ 7
% 3
% 7
% 3
J’ 7
% 3
J’ 7
% 3
% 7
% 3
% 7
% 3
J’ 7
% 3
% 7
% )
% 7
% 3
J’ 7
3 3
' iE ‘,
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s Generally

Sheet (b)
Set of zeros of a polynomial function.

If f is a polynomial function in X » then the set of values of X which makes f (X) =01s
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) =0in R

[Notice the difference among f , £ (X) -z (f) :}

* f denotes to the function
o 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
fX)=0inR

v bv bbb b fv e v b v b e I v v i e D fv e v D v v e e D v e e v v v e D D v e e v v v e D D v e v D B v e D v v e D D B e v D fv v e D D P B v e e e e e

Choose the correct answer:

The set of zeroes of the function f : f (X) =—3 Xis oo

(Alexandria 2014 , El-Fayoum 2013)
(a) {0} (b) {—3} (c) {—3 ’0} (R
The set of zeroes of the function f: f (X) =51is - (Alex. 2005)
(a) {5} (b) {O} R a9
The set of zeroes of the function f : f (X) =zerois -+ (Qena 2009)
(a) & b R-{0} - ©R (d) zero -
The set of zeroes of the function f : f (X) = x 22548 e (Southern Sinai 2014)
(@ {0} (b) {5} © {-5} @ {-5,5)
The set of zeroes of the function f : f (X)=X 4 XS e | (New Valley 2008)
(a) & (b) {0} () {0,1} @{0,-1}
The set of zeroes of the function f : f (X) =X 6 _ 32 Xig e (Beni Suef2011)
(a) {O ,2} (b) {2 s 16} (c) {6 s 16} (d) {0 s 5}
Iff(X)=X 2+ X + 1 »then the set of zeroes of the function f is .- (Fayoum 20006)
(a) {0} b){1} (c) & @ {2}

J:‘_:umnnnmwnnnmmnnnn D ARARARRARARRRARARERG e
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The set of zeroes of the function f : f (X) =X (x2 —2X+1)1S -ooeeeeen

8 (Alexandria 2013)
(@) {01} () {0,-1} (c) {0} @ {1}
9 Ifz()={2}fX)=X S_mosthenm= oo (El-Sharkia 2014 , El-Dakahlia 2013)
@12 (b)2 ©4 @3
10 fz(f)={5}f(X)=x>-3x>+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) = X%-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 IR :

F(X)=5X+10

fxX)=x%2-2x

f(X)=X>-16

f(x)=x2+9

f(xX)=x%-125

F(X)=5X>-20X

F(X)=2X"+54X

F(X)=2Xx*-5x-12

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

F(X)=X(X-5)-14

bbb bbb p e b bv v b s v v e pe b v v e pe P v v v e D fr v e D v v e v v v e B D v v e D D v e e D B v e D fn v e D D B v B D fv v e v D v b v e e e De v
-
o

()

fFoo=2x*+x3-6x7?

v bv bbb be b fv bv b v pv b v fv v e D fv be D v v i v v D e D v v D v v D v v D e v D e D v e D v v D e D D v D v v D v v D v B B v v v v Do o v v v v v e L v
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-
-

L If the functionf:f(x)=x3—2x2—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) = aXZ+X+bis {0 ’ 1}

Find the value of each two constants a and b ' (Alex. 17) « =1 50 »

-
w

L0 If the set of zeroes of the function f where f (X)=a X2 +b X+ 15is {355}

Find the values of a and b «13-8»

O~

Homework

OO~

noose the correct answer:

The set of zeroes of the function f : f (X)=—3 Xis -

v bv bbb v v b b v b e e bv v ie e D v v v D v v e e D fv v e v v v e D D b e e D v v v D D v e v D B e v D v v e D D v e e D fv v e D D P B v e e v D e

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

2 The set of zeroes of the function f: f (X)=X b E XS e | (New Valley 2008)
(a) & (b) {0} () {0,1} @q{0,-1}

3 L Ifz ()= {2} s f(X)=X 3 _msthenm= oo (El-Sharkia 2014 , El-Dakahlia 2013)

3

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

4 The set of zeroes of the function f: f (X) =51s - (Alex. 2005)
(a) {5} (b) {0} R d)

5 The set of zeroes of the function f: f (X) =X 6 _ 32 Xis e (Beni Suef 2011)
(a) {0 ,2} (b) {2 ’ 16} (©) {6 s 16} (d) {0 5}

6 Iz (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) @ ®R-{0} ()R (d) zero

v bbb v b i b i b v b b v i v e f v p v b v v v v v v v v v b v v v v v v v v v v v v v B v v v B v v v B v B v B v R v B v B v v B v B v v e v
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7]
3
3 Iff(X)=X 24 X+ 1 »then the set of zeroes of the function f is .- (Fayoum 2006) J3
(2) {0} (b) {1} (€)@ ) {2}
If {2} is the set of zeroes of the function f : f (X) = X2-2aX+a’sthena= .
9 |2 (b)-2 (c) 4 (d) -4
(El Wadi El-Gedied 2014)
10 The set of zeroes of the function f : f (X) =X 2 25108 e (Southern Sinai 2014)
@ {0} (b) {5} ) {-5} @ {-5,5}
The set of zeroes of the function f : f (X) =X (XZ=2X+1)iS oo
11 (Alexandria 2013)
(a) {091} (b){0,-1} () {0} @ {1}

Essay problems:

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

following rules in R :

fX)=6x%2-2x3-4x

-

f£(X)=25-9x2

f(X)=x*-3x-4

F(X)=X%2+2X-6

Al | W(IN

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

v bbb b b b b v v b e v v v i v v v e e D v b e e v v v e I v v i D v v e e D v v e D D v e Ee D B v e D fn v e D D B fm fw B fv v e B D P B v e e e D e

()
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Sheet (6)

Algebraic fractional function.
8 ocinion

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

then the function n where n: IR —z (k) ——1R > n (X) = E 83

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

p-

B et

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:

2
S 7 e e O e e e e o b e o 3)
xX2-9 (X-3)(X+3) -
ie.z(m)={0,-3}-{3,-3}={o0}
« If the function n : n (X) = _3X+6 » then n (X) = Si2)
G2l (el

ie.zm={-2}-{1,-2}=

AR

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 :

&) Dk
s and 1f12()C):xz_1

n, (X)=

b
then the domain of n; (say) m; =R — {2} (because n, is undefined when X = 2)
and the domain of n, (say) m, =IR — {1 s — 1} (because n, is undefined when X=1or X =-1)

According to that :

=R — the set of zeroes of the two denominators

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

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
b f e fe b f b e E DRV D b b e fv D v e e B f v e e D v e e D v v i e D v i Ee D b v e D f B e e D fv v e D fv v e Ee B fv e e B f v e Ee D D f f B e e e |
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C

Noose the correct answer:

The domain of the functionn: n (X) = icjzc — 11 T (North Sinai 2013)
+
1 1
@R b R-{-1} ()R- —7} (d)R‘{E}

> equals the domain of the algebraic

The domain of the algebraic fraction X—

&
&
&
&
&
&
&
&
&
&
&3
]
&3
&3
&3
2 fraction ---------- (El-Kalyoubia 16) g
&3
X 3 X-5 o
<
X 7]
3 Iff(x)=JC—2 sthen f (2) = -ooeeee (QenaZOOé)g
(a)2 (b) 1 (c) zero (d) undefined. g
&3
If the domain of the functionp : p (X) = X2 4 ~T_axel isR-{2} g
- 7]
4 |, then the value of { = .......... (Port Said 2003)
(2)4 (b)2 (©)-2 (d)-4 i
)
The domain of the function f : f (X) = %4} 1S «ooneeees %
()R b){-2,2} ©R-{-2,2} (@OR-{-2:0, 2};;
47
. . 7 9 . . )
' The common domain of the two fractions ——— » IS coeveeeens (El-Menia 14) &3
6 X-5 2X-10
(@R (b)]R—{S} (c)IE%—{Z} (d)IR——{Z 95}

'The common domain of the two functions n; : n; (X)=3 X~ 15

vl bbb v pv b b b v b e v v v i v D v e v D v v e D v v e D v e e D v v e e D v v e D D v e v v v v e D v v e D D B e v D fv e v D D L B v e e e e e
61

7 s 1, nz(X)=x2—4ls ..........

(a)IR—{S} (b)IEi—{Z 3—2} (c)]R—{S s2 ,-—2} @R

If the domain of the functionn : n (X) = ; s isR sthena - 0 (El-Dakahlia 16)
8

(@) = (b) > (©= (d<

R I ARRRRARARRRRRRRRRGE[ 25 PRAAARRRRRRRRRARARRNN & R
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Essay problems:

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

by the following rules : |
mnx) =35 @ @Dn ) =5
@@= @nx)=*2°
(s)n(x)=_:_2 n(x)=§§2+;
@ HnX)= _”196 (B)H(x)_x +1
One0 = et
@1)11@):%%;_3 @E)H(x)=X;—45_);;-6

L If the domain of the function f where f (X) = iCCH; sk — {— 2} and f (0)=3

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

aX*-6X+8 .
1s44
bX-4 { }
and its domain is R — {2} sthenfind a sb (El-Sharkia 17) «1 52 »

e TOC=DO Y ~

Homework

DO T~

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

noose the correct answer:

The domain of the algebraic fraction X2 equals the domain of the algebraic

bbb v b b b v b pe v v v i b v v e v D v v e e v v e e v v v e D v v e e D v v fe D P v e e D v v e D v v e D D v e v D fv e e D D L b v e e e e e

fraction -+ (Kafr El-Sheikh 2014)
X 3 X-5
(b) =5 (©) x_3 D35
If the domain of the functionp : p (X) = X2 4 T axal isR— {2}
+
» then the value of { = .--....... (Port Said 2003)
(a) 4 (b) 2 (c)-2 (d)-4

iy et pv b b bv b b be pe b be b v pv f v e D v pe D e v v e R v v D v e D e v D e D v e D v v v e D v D v e D v v D v v D e v L e D v e Ew B v e v P B e v

B e AR A AR RAARBARRRARRE( 26 PRARRRRRARRRRARRRRAR e 753
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diaule] diiso p:u:lg usi
ajaly DlpSa0 Gulkig pigo

7 3
7 3
9 . . 2X-1. &
g The domain of the functionn: n (X) = Ve 1S «ooeeeeen (North Sinai 2013) g
g (@R b R-{-1} (C)R—{—i} (d)]R—{j} g
< 3
? R
a Iff()()=;+§ s XER-{7 -7} sthen f (-2) = o (El-Dakahha]d)g
74 1 )
% =1 — d %
5| @70y ®) ) ©7® Dep g
? 3
? 3
3 |[Essay problems: 3
3 ' z
ﬂ Find the common domain of the following algebraic fractions : g
3 X 3 X+2 X-4 )
N RO @IS X7 )
3 : : 3
) 3X X+3 - X +X+1 X" -1 Port Said 03) 33
g 1 €)) X2 xZ_9 (North Sinai 09) @ > x X2 x (Port Sai g
) x 3 + 3X X2+3X+9 3
3 ®OHEZ 0 7ox () _9x x3-27 ?
? 3
‘,3 (7)x2—5x+6 -9X ® -4 X’+4Xx+4 g
r, %
% _ 3
L) Determine the domain of the functionn : n (X) = #—— &3
72 X“-5X+6 a3
] » then find n (0) sn (2) (New Valley 08) 42
% 3
? ]
g 3 [ If the domain of the functionn : n (X) = P 1s R-{3} g
g » then find the value of a (Beni Suef17) « 6 » g
g 4 If n is an algebraic fraction where n (X) = X _1112 X9 and n (a) is undefined g
g » then find the value of a «%» g
? 3
‘7 3
? 3
‘7 3
? 3
‘7 3
? 3
‘7 3
? 3
« 3
? 3
‘7 3
? 3
‘7 3
? 3
‘7 3
? 3
‘7 3
3 2
R AR AR RARRARRRARRA( 27 PRARARRRARRRAARRRARAR e
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Sheet (7)

Equality of two algebraic functions.

Reducing the algebraic fraction

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

between its numerator and denominator.

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

Factorize each of the numerator and denominator perfectly.

Identify the domain of the algebraic fraction before removing the common
factors between the numerator and denominator.

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

Equality of two algebraic fractions

It is said that the two algebraic fractions n, and n, are equal (i.e.n, = n,)
if the two following conditions are satisfied together :

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

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

o JRRRRBRRBRRBRRIRREIRT

”-5 0o bilao Glygll aaa Jsoai pi

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo

Choose the correct answer:
-3
If the domain of n, : n; (X) = equals the domain of n, : n, (X) = Tk
1 |,thenk= oo
(a) 8 (b) -8 (c)-3 (d) 24
Ifn, (X) = X“-4 s N, (X)=X+ 2 »then n; =n, when they have the same domain
X-2
2 which is «-eeeeee (Fayoum 03)
(@R b R-{2} ) R-{-2} @R-{1}

iy e b fv b b v b b be b v be D v pe f v e D v e D e v fv e R v v D v v D v v v e D fv v D v v D v e D v D v e D v v D v v D e D P e D v e Ew B v e v P B e v
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1
Ifn =—
) (X) X3

() ny (X) =n, (X)
(¢) n; (X) #n, (X)

Essay problems:

Reduce each of the following algebraic fractions to the simplest form showing the

domain of each of them :

n, (%)=~

Mn o=

2 _
@)=
®n (X)—%fffx’i
(7)Q@n(X)=:§x;€T;£
o @nco- 1221

» then n; # n, because -

(b) the domain of n; = the domain of n,

(d) the domain of n; # the domain of n,

X2-2X

X2+3X
X2-4

a)dn(X)=

@ En =5

X2-4

@n(X)=

(&) &dn(X)=

X2+X-6

X2-5X+6

(B)n(x)zxz—zx-ls

@0 Edn (X) =

X3+1
X3-Xx2+X

@
Q
=
=
S

g
S
B

S—

bbb b v b b v v b e v v v i b v v e e v v v e e D v e e v v v e b A v e e v v v e D D v e e D v 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

In each of the following , prove that : n, (X) and n, (X) are equal for all values of X
which belong to the common domain and find this domain. (In another meaning
, find the common domain in which the two functions n, and n, are equal) :

-9
1)n =
Mn (X)= cx 9
@n, ()= X=X=2
1 X2+2X+1
3x+9
3)1n _—
@ n; (X)= Y
X2-4
a)n e
@, (X) X2+X-6
X2+X-12
5)n = —
®n; (0 X2+5X+4

J? ?HDDDDDDHHHHHHHHHHH

Uo lilao @lgill a2 Juoai pi
duoule’ dliso panig usl
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b

2x2+3X

n 0="5%

(Port Said 2015)

(El-Sharkia 17)

(El-Monofia 17)

(Damietta 17)

iy e b pv b b v b b b b v be D v pv f v e D v v D e v v e R v v D v v D v g D e D v v D v v D v e D e D v e D v v D v v D e B P e D v e Ew B v e v P B e v
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7 3
7 3
E In each of the following > show whether n, = n, or not (give reason) : g
7 3
7 X-1 X=1)(X2+1) 3
L = =
g (1)111 @9 x ’ n, (X) X(X2+1) g
7 3
5° |@mn e="2X2X 5 m=2%X B
g 1 (X—-1) (X2 +3) 2 X-1 g
7 X+5 2 i 02) S
g @®n; (X = X225 ’ n, (X) = 2 xX_10 (Ismailia oz)g
a? 3
% 7|
g In each of the following > prove that n, =n, : g
? 3
” - _3X - _2X Souhag 06) 43
g (1)n1 (%) 3%-6 ’ n, (X) > X4 (Souhag g
? 3
7] - - &3
? 3
7| 2X X2+2X -
= X) = El-Menia 17)
JJg (3)111 <0 2X+4 ’ nz( ) X2+4X+4 ( ma g
B .' o x3-1 (0 = XD X2+ 1) 3
§o|@EMO=maax 0 9T Gk 4
? 3
? X2-X X2-3X+2 , |
JEJ (s)nl(x)=m ; n, (X) = X ax2edx (BemSuefOS)Jgj
2] 2 3 2 2]
& | (e@n (0= x3x — , ny ()= %3‘_)-:—" (EL-Beheira 17)
) - - 3
% 3 )
)] _ X+ X __X a3
g @, 0 X3+X2+X+1 n, (%) X+1 g
J7 )
] OO T~ a
a? 3
g Homework g
47 3
47 3
? 3
a Choose the correct answer: a
% ) 3
Jg’ 'n; »1n, »n, and n, are four functions where n; (X)=X > n,(X)= x? %
2

ﬁ » Ny (X) = % » 0y (X) = x;; » then the two equal functions are --........ g
g . (Damieita 03 )g
47 )
JJg (@)n; >n, (b)n; 5n, (c)n; >n, (d)n, sng g
a? 3
47 )
2 )
&l

— o 3
e Y ARRRRRRARARRRARAAR( 30 PRARAARRAARRRARARRANG e BT
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v [ [

X2-2X%
(X+2)(X-2)

(a) p (X) = q (X) foreach X ER - {-2}
b)) p (X) = q (X) in the simplest form

() p (X)=q(X) foreach XER- {2 ,-2}
(dpX)= q( foreach X ER

a

If p(X)= s q(X) = xx 5 sthen p=q when ... (Sharkia 03)

e bbb b b v b b v v b e bv v v i v D v e pe D v v e e D f v e D v e e D v v e B D v v e D v v e v D fv v e D v v e D D B e v D fv v e D D L b v e e e e e

r )
r)
&
&
r)
r)
7
7]
7
7]
7
7]
7]
; 3
Complete: i
7
. . | 2-X . )
If X # 2 » then the simplest form of the fraction n where n (X) = x> IS ceeereeens 9
g
7]
: 4X2-2X
The simplest form of the function n where n X)) = > x s X#Q1S -voereee g
L)
g
X+1 _ X2+ X . inwhich 0
i Ifn, (X) = w7 n, (X) = LY » then the common domain in w g
N =1, S e (Kafr El-Sheikh 11) g
Iy}
X 3
Ifnl (X) = 2, x ’ ng(x)=x+ athenn1=n2whcnx€ ---------- (NewVm!.hr:'yOS?)JJg
)
Ifn, (X) = 1+a ’ nz(X)=—-4—andn1(X)=n2(JC) sthena= - g
1 xX-2 X2 &
3
. . X(X-2 . _
If the simplest form of the algebraic fraction n (X) = _B(C:-)— s X#2isn(X)=X g
L)
sthena= - g
&3
el
X2-4X+4
{3 If the simplest form of the algebraic fraction n (X) = g
X2-a -
X-2 ;)
1 = thena= - o
is n (X) X2 ’ a
07
&3
7]
)
7]
)
7]
el
7]
)
7
el
7]
)

In each of the following » if n; and n, are two algebraic fractions >isn, =n, ? Why ?

2X%2+4 _ 4X2+8

I 0=35ax » M 0rax
2X X?-3X
2 0= s 0 MO0 Tt

B IR AR RARRAARRRARRA( 31 PRARRRAAARRRAARRRRAR e 75
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e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e

Sheet (8)

Operations on the algebraic functions.
m‘Addlng and us»ubjiré&’—[ing tfheralgebraig fractions :

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

lj:g; and n, (X) =E@ s then :

K(X)
_FO0 pX)_ FOO+pX)
* X+ X=X e T k@)

fX) pX)_fX)-pX)
k(X) kX))~ k(X)

n, X)=

°*n (X)-n,(X)=

@ Adding and subtracting two algebraic fractions having the same denominator

@ Adding and subtracting two algebraic fractions havmg dlﬁerent aenommators

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

n, 00 =1 andn, () = 252 5 then
_fX) pX) fX)xk(X)+p(X)xr(X)
*my (X) M, (X)= i) o) r (00) xk (X)
_fX) pX)  fX)xk(X)-p(X)xr(X)
1y () =1, ()= ey — k00 r 00) Xk (X)

The steps of adding or subtracting two algebraic fractions :

Arrange 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.

n Perform the operations of addition or subtraction of the terms of the numerators.

Put the final result in the simplest form if possible.

j‘w

o Lilho Gligill aza Juoai pi
diaule] diiso p:u:lg usl
ajaly DlpSa0 Gulkig pigo
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»fhe‘p'r_o_perties of the operations of the addition and subtraction of the
~algebraic fractions :

E¥ Commutation. Association.
Zero is the additive neutral (additive identity) of any algebraic fraction.

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

® The addition operation of the algebraic fractions has the following properties :

i.e. the additive inverse of the algebraic fraction : i g; is — ﬁ E;; ) —kg(ch)) —gk(zcx) )
noose the correct answer:
If % ) % are two algebraic fractions then -% + ~:1— = ereereees Beni Suef 2004)
a+c ac a+c ad+bc
b) — d
(a)b+d ()bd © bd ) bd
_2_§£ + _5_§’£ =, in the simplest form (Qena 2009)
X 5X 23 X
@5 12y ©6y D12y

The domain of n:n (X)=2X+4 4 X-2 i ...
%) = X2+25 X2+7

JYQGGYGHHGGGGGGHGGGGGGHUGGGGGGHUGGGGGGGHUGGGGGGHHGGGGGGGGGGGGGGGGGGGGGGGGGGGYG

(a) R (b) R - {5}
(c)R-{-5,5} R-{-555,-7}
X 1 _ .

el +X+1_ .......... where X #—1

2X
(@) 525 OF= ©1 @2
If: X&ER-{2} sthen: x’_c 5+ ZEX = e (In the simplest form) (Beni Suef2012)
(a)2 (b) 1 (c)-2 (d)-1

e . . X+7 . :

The additive inverse of the fraction —5 T T (Fayoum 2012)

7-X X+7 -(X+7) X-17
@333 ® 5% ©—=5"% D35=x

Uo lilao @lygill aaa Juoai pi
diaule] diiso p:u:lg usl
ajaly DlpSa0 Gulkig pigo
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X+5

The domain of the additive inverse of the fraction X7 IS coeveneens (Souhag 2008)
7 ' -

(a)IR-{S} bR (c)IR—{7} (d)IR—{S ,7}

—_— 1 1 QI f () ‘A’(

8 If n(X)= X3 x-3" then the set of zeroes of the function n is (Helwan 2011)

@ {3} ® {1} @ {-1} @ {-3}

4 ) _ 3X 2X-1 D

If the domain of n : n (X) = Y A R A Y T R-{3,5,2}
O | sthena&E..........

(a) {5} ~ (b) {2 ,3} (c)IR%—{S} (d)IR—{2 '3 95}

Essay problems:

&
&
&
iy )
&
&
&
&
iy
&3
7]
7
7]
7]
7]
pri
7]
7]
7]
%
7]
L)
7]
L)
7]
L)
7]
3
7]
g
& Find n (X) in its simplest form s and identify its domain where :
1 | npg=2X,_6
% T X+3 3+X
L)
Lr)
u - . . e . . . .
g Find the function n (X) in its simplest form s showing its domain where :
72| noo= 3(2—x+ 1
) xX2-1 Xx+1
7]
JJg
g Find n (X) in its simplest form showing its domain where :
73 _ X2+ 2%x+4 | X2 X2
% n(X) = 3 >
)] X’ -8 X -4
g
g Find n (X) in the simplest form showing the domain of the function where :
74 X+4
n =
] (%)= x 4 X216
L)
i
L)
g Find n (X) in the simplest form showing the domain of n where :
75 _ 2X+6 X2-6X
B M= e T X s X+ 12
L)
7]
L)
7]
L)
7
L)
7
L)
3
a5 ‘_mnnnnqﬂﬂﬁpﬁﬂwnnnn D ARARARRARARRRARARERG e
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=D~

Homework

DO T~

noose the correct answer:

X 1
X+1 +x+1

2X
(a)x+1

= eennn. where X #—1

(b) (©1 (d)2

X+1

The domain of n:n (X) = 2X*+4 4 X=2 o ..
(%) = X2+25 x2+7

(@R (bR - {5}
(C)R—{—S ,5} (d)IR—{—S s 5 9—7}

__X — 1 i 1S weveenenns {Helwan 2011
Ifn(X)= Xx—3 %x_3° then the set of zeroes of the function n is (Helwan 2011)
@ {3} ® {1} @ {-1} @{-3}

—23-% + —5—% = e in the simplest form (Qena 2009)
X 7 x 5X 23X
@ 2y © %y @ T3y
If: X&ER-{2} sthen: . TAEY S (In the simplest form) (Beni Suef2012)
X-2 2-X
(a) 2 ()1 (c)-2 @-1

a C . . a c L
If 3 d are two algebraic fractions then . + rini— (Beni Suef 2004)

a+c ac a+c ad+bc
b) — d
(a)b+d ()bd © bd (d) bd

AV g

v bv bbb v b b b v b e v v v e v v v e v D v v e e D v v v v v v e D v v v e D v v e Do b v e e D B v e D fv v e D D B e v D fv v e D D L B v e e e e e

If the domain of n : n(x)=(X—:’)€CX—2)+(X—2:)C(_xl— 3 isR-{3,5,2}

sthena&E..........
(@ {5} (b {2,3} ©R-{5} dR-{2,3,5}
n'_wnnnnnﬁgiﬁpﬁﬂwnnnn RARRARARARARARARRAERG e B
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T | The additive X+ 070 9
g e additive inverse of the fraction X5 8 (Fayoum 2012) g
78 7-X X+7 —(X+7) xX-7 3
2 @3%s ® 5% © =% D3=x 3
3 3
g . v . X+5. e g
The domain of the additive inverse of the fraction IS ooeeeeen (Souhag 2008)
59 | X-7 3
7 |@R-{5} ()R ©R-{7} R-{5,7} &
% 7]
3 3
3 [Essay problems: 3
g Findninitssimplosforms'howingitsdomainwhere-n(X)=x2—2x+ £ g
g1 ) X4 x2+5x+6j§
r ) &
% 7]
g Find n (X) in the simplest from showing the domain of n where : g
) X X-2 3
n = +
ﬁ (%) X(X+2) X>’-4 E
% 7]
7 2
3 - | Find in the simplest form : n (00 = X> X 2X+8 X2 4X2 4 e domain, 3
g3 ind in the simplest form : n (X) = Xi-g T xZ_g anddetermine] omam.g
L) 2]
4 aJ
g Find n (X) in the simplest form showing its domain where : g
74 _ X+l x=2 )
3 n0= T a2 x4 y
3 7
o a4
g Find n (X) in the simplest form showing its domain where : g
&l 5 " X r )
5| "= 5
L2} %
2] 2]
L) 2]
% 3
L) 2]
2] 3
L) 2]
7] 3
L) 2]
7] 7]
L) 7]
7] 7]
L) 2]
% 3
L) 2]
7] 3
L) 2]
% 3
L) %
% 7]
L) %
% 7]
L) 7]
3 3
A e YRR RRRRRRRRRRRRRRRR 36 PRARRARAAAARRRRAAARAG e 733
Te— o itso @ljgll ada Jsoi gi .
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Sheet (9)
Operations on the algebraic functions (follow).

ki - e = R P b N il s r o
NIVING 2NN NIvININo The xXioahn ¥ FraCTiINnNes *
91A e dilu \b iViUiit \‘"\‘ i d ,’ -l ¢ AC'1 } &

1 U MVING the aigepralC iracuons .

Remark \

! Notlce the reductlon of the numerator of the first number with the denominator of the second
i 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 :

{ Multiplying two algebraic fractions \

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

_Ix) _PpX)
f(X) o pX) f(X)xp(X)

(X)) . REX) - X)) XKLX)

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

The steps of multiplying the algebraic fractions :

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.

I} 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.

Association.
One is the multiplicative neutral (the multiplicative identity).

n Existing the multiplicative inverses.

v fv be b fv be b v e b e f v be D v e D v v D v v D e D e R fv e D v v D v R fv v D fv v D fw v D v B D v D B v Do fow v B fw o B v Do v v Do v v D B B v v o v v v
iy e b pv b b v b b be b v be D v pe f v v D v fv D e v fv e R fv v D v v D e v D e D fv v D B v B v e D e D v e D v v D v v D e B P e D v e v B v e v P B e v
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7] 7]
L7 7]
E The multiplicative inverse of the algebraic fraction : g
7] 7]
% If n is an algebraic fraction where n (X) = % #0 %
. _ _ k(X
g » then n has a multiplicative inverse which is the algebraic fraction n ! where n! (X) = p—Ex—; g
% and the domain of n~! is R — the set of zeroes of each of the numerator and the denominator %
J2  of any of the two fractions. 3
2] ‘ 3
g @ Dividing an algebraic fraction by another: | g
7] 7]
f,g Dividing an algebraic fraction by another : \ ______________________________________ g
% If n, and n, are two algebraic fractions where : —11 %
|
) fx) p (X) = fX) kX)) | &
g n, (X)= rx) n2(x)_k(X) sthen:n; (X) +n, (X)=n,(X)Xn,” (X)= 1) xp(x) | g
Jg’ where the domain of n; + n, = the common domain of each of n,» n, and ngl %
g = IR — the set of zeroes of the denominator of n, or the denominator of n, ‘ g
g or the numerator of n, | g
|
3 =R-{zOUzpmUz®} 9
7] A |
3 3
3 Choose the correct answer: &
ng ] The fraction n (X) = i has a multiplicative inverse in the domain - (Cairo 2008) Jg’
T |@R b R-{2} ©R-{0} @R-{0,2} 3
J: If ‘x‘l : -1: D 2 QA Ef )T J:
5 n(X)= s then the domain of n™" is -+-veevoe ‘ (Beni Suef2012) 3§
32 - 3
g (a)IE{—{Z%} (b)IE{—{l} (c)IR—{l 93} (d) {1 33} g
: :
2 _
g If n (X) = X >X+6 » then the domain of n“l y 1 R (Ismailia 2003) g
Q 3 X 7
%3 @R-{0} ) {0,253} %
7 | ©RrR-{0,2,3} @R-{5,-2,-3} y
i 2y
- X2 1(2) . 3
- FiX)= sthen f = (2)1is --veoeeee (Menia 2009) §§
g (a) undefined (b) equal to 2 (c) zero (d) equal to — 1 g
% ey
7] e
7] 7]
7] e
3 . 9
A e YRR RRRRRRRRRRRRRRRA 38 PRARRAARAARRRRRARARAG e 733

T 0o bilao Glygll aaa Jsoai pi

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

2] 3
7] 3
L) 1 1 e}
JJg fn(X)=X + s where X#0 sthenn™ (X) = ---ooroo (Port Said 2006) g
) 1 1 1 )|
a)—+X b) —— Cc d)-X-—
d @ ® © % @ x 3
3 X2 3
& 6 The fraction n (X) = =—— has a multiplicative inverse in the domain -----..... (Cairo 2008) &3
2] 3
7 |@R b R-{2} ©R-{0} drR-{0,2} 3
3 3
? X+2 . . ?
g Ifn(X)= s then the domain of n™" is - (El-monofia 2014) g
57 X- 7
¥ |@R (b)R-{3} ©R-{-2} OR-{-2,3} %
2] 3
3 3
5 [Essay problems: &
3 3
g Find n (X) in its simplest form s identify its domain where : g
71 _ . X’+8 3x%2+9X 3
ﬂ 0 = T S x+6  X2-2x+4 E
L2 3
: : 3
JJg 2 Find n (X) is the simplest form where : n (X) = 2 ;23 x1+ 2.5 % X4—)5< 5 g
3 Showing the domain of n (X) - - - )
2] 3
g Find n (X) in the simplest form showing the domain of n where : g
] XT+3X+2° X2+2X g
7 ?
o If: f(X) = 7X+1 S X“+3X-10 . 3
g4 X =-X-2 (@BX+1(X+5) g
i then find : f (X) in the simplest form and identify its domain 7,
2] 3
R , _ xX3-8 O X%*+2X+4 by
3 If:n(X)=_—7 3 B 3
55 _ X3-7X2+10X 3X2-15X 9
g Find : n (X) in the simplest from showing its domain. g
2] 3
7] 3
2] 2]
7] 2]
2] 3
2] 2]
2] 2]
2] 3
2] 3
L2 3
2] 3
7] 3
3 3
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=D~

Homework

DO T~

Essay problems:

X“-3X ., 2X

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

6 | f:n(X) N e find n in its simplest form sh(?wing its domain.
Find n in its simplest form s showing its domain where :
3
T neo= 7 x 2X2
X°=2X+1 X“°+X+1
X+ 1 X*+3x-10
If: =
8 F = X2 *3x2+ 16 X+5
, then find f (X) in the simplest form and showing its domain.
Find in the simplest form : n (X) = X’-1 . X - X showing its domain.
9 XT+3X+2  XZ+2X
o . 3X+6 X*-x-20 , :
Find in th lest f : = d show its d ;
10 | Find in esnmpes orm : f (X) x2_4x“5x %114 and show its domain

o Lilho Gligill aza Juoai pi
diaule] diiso p:u:lg usl
ajaly DlpSa0 Gulkig pigo
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Sheet (10)
Probability - Operations on events

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

P(A) = The number of elements of the event A _ 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 » then :

S={15253,455,6} > n(S)=6 > A={2,4,6} > n(A)=

A . -
sthen P (A) = %S)) = % = —é— ( i.e. The probability of occurring the event A =

)

2|

Remarks

® Zero < the probability of any event < 1

® Probability can be written as a fraction or percentage.

e

From the previous example we notice that :
C C B therefore B [ 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 = therefore it is said that the two events A and C are two mutually exclusive events

i.,e.PBNC)=P(C)=—2~

» then we can deduce that : .
n
The probability of occurring the event A or C=PAUC)=PA)= YO)

Mutually exclusive events S
B A
® |t is said that the two events A and B are mutually exclusive if - O O

ANB=Q »thenP(ANB)=0

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

v pv be b fv be b v fw b be b D e Do b v Do Lo Lo DWRNRNON DN w [ v Dv f fv Do v fw D v fv v e Do fv v D v v D v v D v D D e D v v D v v D v B P e D v e Ev B v e v P B e v

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
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e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e

o JRRRRBRRBRRRRRIRREIRT

m

® For any two events from the sample

(P(AUB)=P(A)+P®)-P(ANB) )

space S of a random experiment : @

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

P(AﬂB):zem?then: OO

(PAAUB)=P(A)+P(®B) |

For any event A of the sample space S it will be :
ANA=0D
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(AN /31) = 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 : n(S)
> N (S) = =
 P(A)=1-P(A)sP(A)=1-P(A) 1 (S)

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

then(A-B)U(ANB)=A B A
i.e. P(A-B)+P(ANB)=P(A)

Also: B-A)U (A B)=B — )
ie.PB-A)+P(ANB)=P(B) (B-A) (ANB) (A-B)

”-‘ 0o ilao Gligill azan Jsoai i
duaoule’ dliso panig usl
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Ré marks

01 If A and B are two mutually exclusive of the sample space (S) »then: S

eA_B=A i.e. P(A-B)=P(A) O
*B_-A=B i.e. P(B—A)=P(B) O

If A and B are two events of the sample space (S)and AC B 5 then: S

eA_B=0 B
'P(A—B)=P(®)=n(®)=zero.

7]
3 3
L) 2]
L) 2]
L) 7]
L) 7]
L) 7]
L) 7]
L) 7]
L) 7]
7] 7|
7} 7]
7] 7|
7} &3
27} 7]
7} &3
7] n (S) 7]
& |Choose the correct answer: :
7} 7|
7] If A and B are two mutually exclusive events » then P (A () B) equals ----.-.... 7]
3 1 3
g 1 (Cairo 2014) g
T | @zero (b) @ (c) P (A) (d) 1 o
3 ) O IfACB »thenP (AU B) equals ... (El-Dakahiia 2013) 33
‘g’ (a) zero (b) P (A) (c) P (B) (d)P (AN B) 3
P
] : 7]
g If a regular coin is tossed onces then the probability of getting head or tail is --........ g
23 (Alexandria 2014 s El-Dakahlia 2013) 39
% () 100 % (b) 50 % ©) 25 % (d) zero % o
Ir)
] 7]
g LU If a regular die is rolled onces then the probability of getting an odd number and g
g 4 | even number together equals - (El- Beheira 2014y Fayoum 2012) ‘;3
Jg’ (a) zero (b) -% (c) % (d) 1 %
E 2]
g A regular die is rolled onces if the event A is "appearing a prime number" and the event %
JJg 5 B is "appearing an odd number" s then P(A () B) = -.coevvo (El-Sharkia 2011) g
% @ + OF: © % @ % %
76 |HP@)=4P (A) sthen P(A) = -crvveovn (Suez 2013) %
T |@os (b) 0.6 ()04 (d)02 2
7]
3 3
7} 7]
L) %
&3 &3
L) 7]
e} 7

J:‘_mnnnmﬁﬂﬁpﬁﬂmnnnn D ARARARRARARRRARARERG e
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2] 3
] If A and B are two mutually exclusive in a random experiment and P (A) =06 3
% 7 | sP(AUB)=09 sthenP(B) = - (Kafr El-Sheilh 2013) %
9 (2)0.5 ()04 ©) 0.6 (d)0.3 3
g If A ard B are two events of the sample space of a random experiment » g
Z8 | P(A)=06andP(ANB)=04, then P(A—B) = oo (E1-Wadi E1-Gedied 2014) 2
g (2)0.6 ®) 0.4 (c)0.2 @oao.1 g
% For any two events C and D of a random experiment = _ %
79 There is : (C-D)U(CND)= -ooeov | -, (El-Dakahlic 2@149;3
3 @l ) S (c)D @c 3
5 |@r (b) (©) @ 2
7| |
g LV If A and B are two mutually exclusive events » then P (A (] B) equals - g
510 (Giza 2011)
T @@ (b) zero () 0.56 (d) 1 o
3 2]
2] B 3
jg1 1 LIIfACB sthen P (AU B)equals - (Gharbia 2012)
7| @zero (b) P (A) (¢) P(B) () P(ANB) g
&3 o
] - . ?
g - If a regular coin is tossed once s then the probability of getting head or tail is -+ g
g1 2 (Matrouh 2011) g
g (a) zero % (b) 25% (¢) 50% (d) 100% g
g LI If a regular die is rolled once s then the probability of getting an odd number and E
213 | even number together equals .- (Fayoum 2012) J3
5 |@zer (b) 1 © 3 @ 3
g (a) zero > 7 g
7 2]
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", then P (A B) = ... (El-Sharkia 2011) %
)] ¢ L bl 2 o
£ | @ 4 O © 3 (d) 3 K
g 15 The probability of the impossible event equals - g
1
g (a) D (b) zero (c) > (d1 g
2] 3
2] 2]
2] 2]
2] 3
2] 3
L2 3
2] 3
7] 3
B — . 3
AR IAARRRARRARRRRARRRA( 44 PRARARRRARRRRAARRRANG e BT

T 00 lilao Glygll a2an Jrosi pi

duaoule’ dliso panig usl
ajala DlpSa0 Gulkig pigo



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

N
(o))

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

-
~

then the probability that he fail is ...............
3 17
(a) 0.015 (b) 20 (c) 20 (d) 0.85
If A and B are two events in a random experiment » and ACB sthen P(AUB) = - oo
(a) P (A) (b PB) (c)0.5 (d) zero

SN
oo

If a coin is tossed once » then the probability that the head appears = -+

(a) @ () 1 © 4 @ 2

Essay problems:

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

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

1 |PA)=0.7,PB)=06and P(AUB)=0.9 , then find :
(1) P (B) (@P(ANB)
If A and B are two events of the sample space of a random experiment and there is :
2 | pa)= % , P(B)=% , P(AﬂB):% 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 s 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 »then find : P(A) B)
A ball is drawn randomly from 25 identical balls of the same volume and weight »
10 of them are red s 8 are white and the rest are green.
5

o JRRRRBRRBRRBRRIRREIRT

”-5 0o bilao Glygll aaa Jsoai pi

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

duoule’ dliso panig usl
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If A , B are two events from a sample space of a random experiment » and P (A) = 0.8
»P(B)=03,P(AUB)=09

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

o

A bag contains 10 identical balls numbered from 1 to 10 s 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) (B)P(A-B)

-~

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

o0

swhere P(A)=+ » P(B)= 1, P(ANB)= 2 ,find: P(AUB)

If Aand B are two events in a sample space of a random experiment s
PA)=L,P®B)=2,PANB)=2
Calculate MHPA U B)  (2) Probability of non occurrence of event A

O~

Homework

e TO=DO T  ~
Essay problems:

If A and B are two events in a random experiment and if P(A)=0.2 sP(B)=0.6
»P(AUB)=05
Find : 1) P(ANB) (@) 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 sthen find : P(A[) B)

N

If A and B are two events from the sample space of a random experiment »
and P(A)=0.5,P(AlUB)=08and P(AB)=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(AﬂB)=0.4

Find : 1\)P(AUB) (@) P(A-B)

H

bbb bbb b v v b e b v v i v v v v i D v v e e 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 v D v v e D D P e B B fv v e B D L B v e e e e e
bbb bbb fv b b b f b e b v v i b D v e pe D fv v pe b D fv v e v v v e D D v i fe D v v e D f v e v D b v B B fv v e B D kv e B B fv v e 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 if P(A)=03 ,P(AUB)=0.7 P (B) =m » then find the value of m if :
(1) A and B are two mutually exclusive events.
@PAMNB)=02
If A and B are two events from the sample space of a random experiment »
6 P(A)=03sPB)=06,P(AUB)=0.7 Find : P(A( B)
If A and B are two mutually exclusive events in a random experiment »
7
P(A)- = 9 P(B)- L, find : P(AUB)
Using the opposite "Venn diagram" : . i
, |Por SO0
, (2)P(A\nB) Co <6
B P(C) *8 .12

bbb bbb b b b 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 v v e e D v v e D D v e v D v e e D v v e D D P e e D fv e B D L B v e e e e e
S bvfe bbb fr v i b b v b e b fv b i b v v i pe D v v e e D v e e D v v e e D v e Ee D b e e D D B e e D fv v v B fv v e fv o v e e B v v e Ee D D L f B e e e |
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Sheet (11)
Accumulative Basic Skills

noose the correct answer:

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

ATECAS = r1-ovrrrsrerars | rrerninaineases
(a)1:2 by2:1 (c)1:4 d4:1
The equation : 3 X — X241=0is0f o, degree.

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

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

5
@5 Xx (b)jc" ©)5+X (d)5-X%

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

after ]_O years I terittierrareas years'

(a) 27 (b) 37 (c) 57 (d) 67

(X + 1) =

(@) X%2+1 (b) X? -1 ey XtPoX+1 (X2 +2X+1

If X 1s a negative real number » then the greatest number of the following numbers

(@3+X (b)3 X ©)3~-X (d)%

IfX=2andy=3 then(y-2X)0= .
(a) 10 (b)-1 (¢)-10 (d)1

If27 X 37=6k sthen k= eeuvennn.
(14 w7 -6 5

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

BT RRARRARRARARRARRAA( 48 PRARRBARARAABARARENRAR e B

T 0o bilao Glygll aaa Jsoai pi

If X2 y?> =2 (X+Yy) where (X +y) 7 zero » then (X — y) = ---oorovvvne
@2 4 216 o

v bv bbb be b fv be b v b b v b v be D fv be dv v v D v v D e v fv v D v v D v v D e D D e D v e D v v D e D D v D 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

f2°x3=mx 6% sthenm= coereerernns

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

-
-

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

-
N

Ifa<y3<bsthen (@ sb)is ..o
(@) (0 5 1) (b) (2.5 53.5) @) (152) (d) (2 »3)

-
w

If28x38=xx68 sthen X = -ccocoomeeeees
(a) 2 (b)3 (c)6 (d1

-
H

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

(a) X~5 b)5-Xx (©)5Xx (d)yX+5

-
6]

If(5 9X—4)=(y ,3) ,thenx+y= ...............
(@25 (b) 12 ()& (d)6

-
(o2}

EX-y=2 » X2—y?>=10sthen X +y = crvronrms
(@-3 (b) 2 (c)-2 (d) 3

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

o JRRRRBRRBRRBRRIRREIRT

”-5 0o bilao Glygll aaa Jsoai pi

The degree of the equation : 3 X +4y+ Xy=5is oo,
(a) zero. (b) first. {c) second. (d) third.

DO T~

Best wishes

m
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g

', GEOMETRY FOR
?’ PREPARATORY THREE

SECOND TERM
K

— o &
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Sheet (1)
Basic definitions and concepts on the circle

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 v
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 :

%4 The set of points on the circle as : the points A sB 5C 5 ...
| The set of points inside the circle as 3 the points D sE 5 F » ..
%8 The set of points outside the circle as : the points Z sK »G » ...

It is the set of pomts of the plane which are at a constant distance from a fixed point

| Netles 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 exampple : In the opposite figure :

*ﬁﬂthecircle={c »D}

but AB [ the surface of the circle = CD C
* M the circle
but M & the surface of the circle. g P

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.

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e

-y Uo Lilho @ljgll a2 Jroai pi
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In the opposite figure : s
If the points A » B and C belong to the circle M » '

then MA > MB and MC are called radii of the circle M C ™
and MA = MB = MC =r (where r is the radius length of the circle). A

B e I AR RARRARARRRRARRA( 51 PRARAARRRARAARRRRRAAN e

v bv bbb be b fv bv b v fv b be b v e D fv be D v v D v v D e v fv v D v v D v v D v v D e D v v D v v D e D D v R v v D v e D v B B v Do v v v P v v B v e e L v



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

| Motice that : |

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

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

chord of the circle _

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

s then each of AB s AC and BC

1s a chord of the circle M

| Motice that : |
EF is not a chord of the circle M becanse 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

» MEAB » then AB is a diameter of the circle M

» The circumference of the circle = 2 JU r Jength unit.

» The area of the circle = U r* square unit.

(where r is the radius length and JU is the approximating ratio).
%{ PPTRTRPITRT: Tt T . -1 e S IR 1 .-_,.T;ﬂ “._‘

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. \

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
S bvpr e i bbb i b b v b pe b fv b e b v v i fe D v v e e D v e e v v v i v D v i fe D b e e D v b e e D fv v e D fv v e Ee B fv e e B f v e Ee B D L f B e e e |

R IR AR RARRAARRRARRA( 52 PRARRRAAARRRAARRRRAR e 75

duoule’ dliso panig usl
ajaly OlS30 Gukig gigo



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

The stralght 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

R T ‘
1\@@@@ %@ _ O

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 EAB » then
C is the midpoint of AB

—
L @J roliay y
The perpendlcular blsector to any chord of a clrcle passes through the cenfre of the clrcle

In the opposite figure :

If AB is a chord of the circle M 5 C is the midpoint of AB
and the straight line L. | 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.

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
S bvpr e i bbb i b b v b pe b fv b e b v v i fe D v v e e D v e e v v v i v D v i fe D b e e D v b e e D fv v e D fv v e Ee B fv e e B f v e Ee B D L f B e e e |
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v bbb v b b v v b e v v v i b v v e v v v v e e v v e e v v v e D v v e e D v v v D D v e e D v v e D v v e D D v e B D fv v e D D L B v e e e e e

Complete:
i1} In each of the following figures » find the value of the used symbol in measuring
where M is the centre of the circle :
@ @ E
“\\D
N o
A
1 y | y — o
® A ® o
/N }
Ay ’ i
) A y_
DN ~-C 3 250 7
L
x — TP cm. x e e x [ @
Y= e o Y= e o Y= e o
{17 In each of the following figures > M is a circle s complete :
@)
WA
m (£ MAC) = v ° m (£ DME) = «vceees ° IfAB=8cm
2 {Liyor 14 s Assiut 1§} {Luixor 14 s Giza 15) sthen MB = cm
(4) (s) & (®)
A
>/ M
& 363\ 1
E
£ B~~5—A
IfAB =10 cm. _ .
AB=-een cm. s then CD = wooorr . om. [ R
(Red Sea i2;

o JRRRRBRRBRRBRRIRREIRT

Uo lilao @lygill aaa Juoai pi
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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 EI-Sheikh 09)

£13 In the opposite figure :

AB and BC are two chords in circle M »

which has radius length of 5 cm.»

2 | MD _L AB intersects AB at D and inersects the circle M atE »
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 em. »

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 Valley 05)

{1 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} D

Find : The area of the triangle ADB (Ei-Dakahlia 13) « 96 cm? »

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

D PELEEELERELTEELEEE (TR LLERRELERERLERERELEER -y

-y Uo Lilho @ljgll a2 Jroai pi
duoule’ dliso panig usl
ajaly OlS30 Gukig gigo



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

[ In the opposite figure : DLYE N\

C
M is a circle s AB// CD » “
X is the midpoint of AB
and XM is drawn to cut CD at Y B X A
Prove that : Y is the midpoint of CD (Aswan 15 » Alexandria 13)

In a cartesian coordinates plane » if AB is a diameter of the circle M where A (3 5 4) and

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

In a cartesian coordinates plane » AB is a chord of the circle M 5 D is the midpoint of AB
IfA(4 ,1)and B (-4 » 5) Find : The equation of MD «y=2X+3»

In a cartesian coordinates plane » if M (—1 52) sA(2 s6)and B (2 »—2)

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

« 3 length units »

m

Homework

Essay problems:

In the opposite figure :

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

m (£ MXY) =30°

bbb bbb b b v v b e v v v s e v v v e v v v e e v v e e v v v e e v v e e D v v Ee D D v e e v v 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

e VAR R RRRRRRRRRRRRRRA 56 PRARRARAAARRRRRARAAAR e 7

- Jo Lilho @ljgll a2 Jroai pi

Prove that : The triangle AXY is equilateral. (Assiut 14)
LI In the opposite figure :

Two concentric circles with centre M »

AB is a chord of the greater circle M

and intersects the smaller circle at C » D B A
and ME | AB

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

v bv bbb e b fv b b v b b bv b v b v be D v v D v v D e v fv v D v v D v v D v v D e D v v D v v D e B D v D v e b v e D v B B Rw Do v v v P v v B v e e Do v
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[} 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 ABand 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.

v bv bbb v pv b b v v b e v v v i b v v e v D v v e e v v e e v v v e e v v e e D v v Ev D D v e e D v v e D fv v e e D B e B B v v e D D L B v e e e e e

o JRRRRBRRBRRBRRIRREIRT

”-5 00 lilao Glygll a2an Jrosi pi

Ll In the opposite figure :
ABC is a triangle drawn inside a circle with centre

M (inscribed triangle) s MD _L BC and ME L AC
Prove that :

(DED// AB
(2) The perimeter of A CDE = % the perimeter of A ABC

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo

(Kafr El-Sheikh 16 s El-Beheira 13)
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3 3
3 Sheet (2) s
g 0 ' 0 g
i Position of a point and q straight line with respect to a circle :
L) el
% @ Aiscutsde the circle M | © AisonthecirdeM | €@ Aisiuside the circle M | 3
L) %
; A N -
L) i dd
& /A |
7 M M M R
7] T
L) | dd
L2 )
3 MA>T I MA == k T MA <1 R
L) ~ L7
L) L)
30 Then The figure Note that o
L) %
iy AL &
3 3
The straight line L _ '
L) . = %
o 1] lies outside A L N the circle M = & 3
g MA>r the circle M « L N the surface of the circle M = & g
L) 7]
L) ¥ )
L) 7]
L) L)
g The straight line L is L JJg
7] a tangent to the |
g circle M at A A ¢ L the circle M = {A} g
ﬂ “A 1 szlled M * L N the surface of the circle M = {A} E
& the point of &3
g tangency” ' g
L) 7]
L) L)
3 x 5
g The straight line L is * LN the circle M ={X » Y} JJg
3 a secant to oA o L the surface of the circle M = XY | &
L) the circle M S ) . )
g v » XY is called the chord of intersection g
3 ’ a3
L) el
L) 7]
L) el
L) 7]
L) )
L) 2]
L) )
) 2]
L) el
L) 2]
L) )
) 2]
L) el
3 . 3
A e IR RRARRRRRRARRRAAR( 58 PAARRRRARARRRARARRRAR e 73
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ey

{ !
@ The tangent to a circle is perpendicular \ ) The straight line wluch 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.
L4 L

N

Y A

J.@. if the straight line L is a tangent to {.. if ABis 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

L

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

are parallel.
Choose the correct answer:

If M is a circle » its diameter = 6 cm. and A is a point on the circle s then .-

1 [(@MA>6¢m. (by MA=6cm.
(c) MA=3cm. (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)
(@5 (b)4 ()3 _ @2
Acircle M is of radiuslengl:h 5 cm. s A is a point outside the circle »

3 | then MA equals --.---..-. cm. (Gharbia 2003)
(@3 (b)5 - (©8 (d) 4
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.

bbb b v fv b b v v b e v v v i b v v e e D v v v e v v e e v v v e D v v e e v v e e D B v e e D v v e D v v e D D v e v D fv v e D D L B v e e e e e
by et fv b b v b b be b v be b v pe de v v D v v D e e v e R fv e D v v D v v D e D v v D v v D v e D v D v e D v v D v v D e B P e D B e D B v e v o B e v
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M is a circle of radius len-gth_ 5 cm, A is a point on the circle where MA = (2 X + 1) cm.

L) 7]
L) 7]
3 3
%5 |sthen X= oo | o | (El-Ismailia 2011) 3
% (a) 11 (b)-2 ©]1 @2 %
g £ AB is a diameter in a circle M » AC and BD are two tangents to the circle » g
g 6 then AC --....... BD r g
g (a) intersects S _(b) is perpendicular to g
y (c) is parallel to | (d) is coincident to 2
&7 ' rr)
] [ 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 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 Mis 16 7t cm> A is a point in its plane where MA =8 cm. » g
g 8 | then A lies --..-... the circle M (Sharkia 2009) g
% (a) inside (byoutside = (c)on (d) at the centre of %
7] ‘ 7]
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] ®1054 ©[0,4]  @]4seof (Dakahlia 2006) %
a o
g If the point A is in the plane of the circle M whose radius length =r and if 0 < MA <t g
g 10 s then A lies .- (Souhag 2006)ﬁ
g (a) outside the circle. (b) inside the circle. g
g (c) on the circle. (d) at the centre of the circle. %
ﬂ A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm. E
L) 2]
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) 2]
L7 7]
L) 2]
L2 7]
L) %
L7 7]
L) %
L2 7]
L) 7]
L7 7]
L) 7]
e} 7
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-
N

If AB is a tangent to the circle M at A and m (£ MBE) = 120° » c
thenm (L AMB)=-......... (Souhag 2008)

(a) 60° (b) 30° (c) 80° (d) 90°

-
w

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

MC=.......... cm. (Fayoum 2009)

(2) 8 (b) 4 ©443 @83

Essay problems:

-

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

AC is a tangent to the circle at A

m (£ DMB) = 100°
Find by proof :

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

N

LI In the opposite figure':

ABisa tangent to the circle M at A »
MA=8cm. ,m (£ ABM) = 30°andACJ_MB
Find : 'I'he length of each of ABand AC

(New Valley 2012) « Sﬁcm.s 4V§cm. »

bbb bbb v b b v v b e v v v i e e v e v D v v e e v v e e D v v e D v v e e D v v v 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 e e e
w

In the opposite figure :

E is 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.»

w
G
>
v bv bbb b b fv b b v fv b be b v e D v v D v v D v v D e v fv v D v v D v v D v v D e D b e D v v D e D D v D v v D v v D v fw B v Do v v v P v v B v v v L v
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e TO=DO Y  ~

Homework

DO T~

noose 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. () passing through the centre of the circle.

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

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

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

MC=.......... cm. (Fayoum 2009)

(a) 8 (®) 4 © 493 d) 813
Acircle M is of radiuslengl:h 5 cm. s A is a point outside the circle »
then MA equals ---------- cm. (Gharbia 2003)
(@3 (b)5 - (©8 (d) 4

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

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

centre by 3 cm. » 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 b b v b b b v b e P v v ie b v v e e D B v e e D v v e D v v e D v v e B D v v e D D v e v D b v v D v v e D D B e v D fv v v D D L B v e e e e e

e YRR RRRRRRRRRARRRRRA 62 PRARRARAAARRRRRARAAAR e 7
N Gobilo Glgll aaam Jyoai i =

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 fv be b fv fw b v o B e e P v e v
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=

IfABisa tangent to the circle M at A »
AB=AM sthenm (L M) = -ccr-
(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=8cm.
sthenAB=........ cm.

(a)5 (b) 10 (c) 12 (d) 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:

313:1&31htlhhhhhhh::lhhhhhhhhhhhhhhhhhhhhhhflhhhhtrhhhhhhhh-‘.‘lh-‘.‘lh-‘.‘hbbhbhhhbhb v b b f v e e fe fv Le e
-
o

o JRRRRBRRBRRBRRIRREIRT

”—5 0o bilao Glygll aaa Jsoai pi

In the opposite figure :
BCisatangentatB »m (£ C)=45°
D is the midpoint of AH

Prove that : DA =DM

(Aswan 2011)

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo
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L) 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 12cm 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 »

DEBAIfDCisa tangent to the circle at C 25

3 B M D
and m (£ B) =25°
Find :m (£ D)
(Beni Suef 2003 ) «40°»
In the opposite figure :

DC touches the circle M at C s AB// MD »
4 | m (£ BAC)=280° ym (£ MDC) = 20°

andEﬂf/IB={E}

Find : m (£ ECM) ‘ | (Beni suef 2005) «30°

v iy e b b be b v bv b v fe b bv f b e Do b v D fv v D v v D e D fv v D fv v D v R D v Do Do v D fov v B fw o B fow Do B v Do v Bow Do fow v B v B B Bow Do v v Do o v v Do v v v Do v
iy e bf b b bv b b be f v be D v pv f v e D v v D e v v e R v v D v v D e v D e D fv v D B v v v e D v D v e D v v D v v D e P e D v e v B v v v P B e v
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e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e

- D

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

_ » The length of MN

Touching
externally

Touching
internally

One inside
the other

Concentric Intersecting Distant

F{ From the previous summary , we notice that : |

|

n If M and N are two distant circles > then : MN & | r +71, oo[
If M and N are two intersecting circles s then : MN = I, —1I,sI + r2[
If M and N (one of them is inside the other) » then : MN e]o, - rz[

v pv bbb b b be b v be b v v D v fe D e v B e D fv e D v v D v e B e v B v D b e v D v 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 «ooveee g
&3
3 If the two circles M and N are intersecting sthen : MN «ocoocovninas g
4 If the two circles M and N are concentric sthen : MIN - %
§ If the two circles M and N are distant sthen : MN «oeeereeinn g
&3
& If the two circles M and N are one of them is inside the other »then : MN ... g
3
Noose the correct answer: a3
7]
M and N are two circles touching internally. If their radii lengths are 5 cm. ﬁ
and 2 cm.s then MN = -......... cm. (Damietta 2008) %
(a) zero )3 ©7 (d 10 y
' &3
7]
&3
)
7]

e VAR RRRRRRRRRRRRRRRA 65 PRARRARAAARRRRRARARAR e 733
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M and N are two circles » their radii lengths are 4 cm. and 3 cm. f MN =9 cm. »
5 then the two circles are ----.---- (Port Said 2009)
(a) distant. . (b) intersecting.
(c) touching. . (d) one is inside the other.
(A M and N are two intersecting circles their radii lengths are 3 cm. and 5 cm.
3 | respectively sthen MN € -....... (Alexandria » Suez » Assuit 2011)
@]o,2f G258  (©]8s00] (@) ]2509]
If the radius length of the circle M = the radius length of the circle N = MN s then
4 the two circles are ---------- (Alex. 2005)
(a) one is inside the other. (b) touching externally.
(c) distant. . (d) intersecting.
M 5N and L are three circles touching externally two-by-twos their radii length are 5 cm.»
5 | 6 cm. and 4 cm..» then the perimeter of the triangle MNL = ... (El-Monafia 2011)
(a) 15 cm. (b) 30 cm. (¢) 4 cm. (d) 60 cm.
M is a circle of radius length 4 cm., touches the circle N externally. If MN =7 cm.,
6 | then the circumference of the circle N = ---...... cm. (Beheira 2003)
()47 b)67T )TN (8T

Essay problems:

In the opposite figure : B

M and N are two circles touching at A ,

4 | the distance between their centres MN = 12 cm.

IfNB=7cm.»

Find : The length of MA (Kafr El-Sheikh 2006} <5 cm»

bbb v 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 D f e e v v v e D D v e v D v v e D v v e D D B e e D fv e e D D L B v e e e e e
bbb bbb b e v v b i b v v i b v v b e v v v e b D v v e v v v e b D v i fe D v v e D fv v e v D B v e B fr e e B D B e Ee B b v e B B f B v e e Ee Be e
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In the opposite figure :

M and N are two circles with radii lengths of 10 cm. and 6 cm.
respectively and they are touching internally at A »

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

In the opposite figure :

M and N are two intersecting circles at A and B »
CEBA ,D Ethe circle 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° »

DO T~

Homework

m

noose the correct answer:

M and N are two intersecting circles at A and B

s then the axis of symmetry of AB IS +vevienene (Monofia 2004)
(a) MN (b) NM (c) MN (d) MN

hbhbhbh-‘:’hhhhhhhh31&31&31&hhhhhhhhhhhhhhhhhhhhhhhh S hv b e b b v pe b v v b fe v v b B B D v v e e Bw D B o v B

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

(a) 16 (b) 12 © 8 d) 4

iy et fv b b v b b be g v b b v pe f v e D v e D e v v e D v v D v v D e v v e D fv v D v v D v e D e D D e D v v D v v D v D f e D v e v B v e v P B e v
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M and N are two circles of radii lengths 3 cm. and 8 cm. respecﬁveiy, MN =35 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=5cm. MN 6 cm. » then the two circles M and N are -------. (Gharbia 2008)
4 (a) distant. o o (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 = -.........

(a)4:7 (b)3:4 (c)4:3 (d4:11 (Dakahlia 2009)

Essay problems:

In the opposite figure :

M and N are two intersecting circles » AB is the
41 | common chord of the two circles M and N

XY touches the circle M at C

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

[ M and N are two intersecting circles at Aand B sMA =12 cm. s NA=9 cm. and
2 | MN=15cm. “
Find : The length of AB (Port Said 2011) «14 4 cm.»

bbb v b b v v b e v v v i b v v e v D v v e e D v e e v v v e D v v e e D v v Ee D D v e e D B v e D e v e D D B e v D fv v e D D L B v e e B e e
S bvfr e bbb v i b b v i e b fv b e b v v e fe D v v e e v v i e v v v i e v v i fe D b e e D v B e e D fv v e D fv v e e B B e e B f v e Ee D D L f B e e e |
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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 planc 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 s 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 so on .......

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

m 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 s then it will pass through the two
points A and B

e Similarly we can draw another circle whose centre is M and its radius
length = MA or MB » then it will pass through 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

S hvp e pe bbb i b v v b e v v b e b v v e v v v v e D D v e v v v v e D v v e e v v v e D D v e v v v v e D D v e e D B e v D v v e e D D D L B e e |
iy e b pv b b v b b be b v be D v pe f v v D v fv D e v fv e R fv v D v v D e v D e D fv v D B v B v e D e D v e D v v D v v D e B P e D v e v 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.

~

g | 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

3.1&3.1&3.1&3.1&3.1btlbtlb::lb::l-‘.13.1-‘.13.1-‘.13.1-‘.13.1hhhbhbhbhhhhhhhbhhhhhhhh-‘.13.1-‘.13.1hhhhhhhhhhhbhhhhhhhhhbh
iy e b pv b b v b b be b v be D v pe f v v D v fv D e v fv e R fv v D v v D e v D e D fv v D B v B v e D e D v e D v v D v v D e B P e D v e v B v e v P B e v
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 Corolary €

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 :
If the straight lines L, » L, and L, are the axes
of AB > BC and CA respectively

andL, ML, NLy={M} »
then the point M is the centre of the circumcircle of A ABC

* 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.

0}
=

- The point of intersection of its medians.

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

( | 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 thombus or the trapezium which is not isosceles).

. vy

Choose the correct answer:

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

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

2 (El-Sharkia 2013)

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

(a) zero (b1 ©?2 (d) 3

Te— o litzo Gligll ade Jzoi ai
diaule’ diso panig usi
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7] 2]
3 3
& We can identify the circle if we are given ----...... (Sharkia 2008) &3
7] L7
g 3 | (a) three collinear points. (b) two points. g
g (c) three non-collinear points. (d) one point. g
i Py
7] : ;. : _ 7]
g The centre of the circumcircle of a triangle is the point of intersection of .......... g
jg 4 | (a) its medians. - (b) its altitudes. - - (Ismailia 2005;§
ﬁ (c) the bisectors of its interior angles.  (d) the axes of symmetry of its sides. | E
p ) ' &
7] L7
JJg It is (impossible) to draw a circle passing through the vertices of --.-...... | g
25 | | | (El-Sharkia 2012 > El-Dakahlia 2013) %
g (a) arectangle.  (b) a triangle. (c) a square. (d) a rhombus, g
2] 2]
) - 3
# |[Essay problems: a
2] 2]
) — 3
JJg 1 AB is of length 6 cm. Draw a circle passing through the two points A and B and its JJg
g radius length is 4 cm. How many circles have you drawn ? (Qena 2011) g
i vJ
E 2 Draw a circle with radius length of 3 cm. and touches to the straight line L. ﬂ
Jg’ What is the number of possible solutions ? (Giza 2006) %
4 o
g Draw A ABC in which : AB =5 cm. s BC =4 cm. s and CA =3 cm. What is the type of g
E 3 the triangle with respect to the measures of its angles ? then draw a circle whose centre ﬁ
JJg is the point A and touches BC s another circle whose centre is B and touches AC and JJg
g a third circle whose centre is C and touches AB (Berii Suef 2006) jg
2] 7]
3 YOO T T~ 3
) 7|
o Homework 2
) 3
3 3
] e TO=DO T ~ y
) &3
& (Choose the correct answer: a
% ' The number of circles which passes through two given points is ... (Giza 12} %
21 |@1 (b) 2 3
3 ©3 (d) an infinite number. ﬁ
) 3
7] L2
) 7|
a3 o &
AR e IRRRRARRRRRRARRRARR 72 PRAARRRRARARRRARARRRR e 737
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The number of circles passing through three collinear points is .-

Essay problems:

-

3 3
3 3
3 &3
3 3
% 2 (Giza 16 5 Ismailia 15) Jg’
ﬁ (a) zero (b) one (¢) three (d) an infinite number. g
% 3 ' The number of circles passing through three non-collinear points is ---------- (El-Menia 17 )Jg’
g (a) 1 (b) ZEero (c) 2 (d) 3 g
ﬁ The centres of the circles passing through the two points A and B lieon .- g
3 &3
B 4 . o (El-Dakahlia 17)3
Jg’ (a) the axis of symmetry if AB (b) AB %
&3 (c) the perpendicular to AB (d) the midpoint of AB 3
s 2
g ' The centre of the circumcircle of a triangle is the point of intersection of -+ g
g (Kafr El-Sheikh 17 3 Qena 17) g
5 . [} *
g (a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. g
g (c) its altitudes. (d) the symmetry axes of its sides. %
JJg If A ABC is right-angled at B s then the centre of its circumgcircle is -+« (Ismailia 03}JJ§
3 6 | (a) the midpoint of AB ~ (b) the midpoint of AC %
% | (c) the midpoint of BC (d) outside the triangle. 3
g It is possible to draw a circle passing through the vertices of - g
3 7 (Giza 17 » Beni Suef 16 » Qena 15) 3
7] . y
g ‘a) a thombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram. g
4 ' . A iy
? 'If AB = 6 cm. » then the area of the smallest circle which passes through the two points j5
3 2 (EL-Sharkia 15) 92
78 | AandB = yJ
3 )9 y
? |@3m (b) 6 TT ()8 7T 3
3 &3
3 3
3 7]
3 &3
3 &3
3 3
3 &3
3 3
3 7]
3 &3
3 &3
3 7]
3 &3
3 3
3 &3
3 &3
3 &3
3 3
3 &3
3 &3
3 3

(1} Using your geometric tools > draw AB of length 4 cm.  then draw on one figure :

(1) A circle passing through the two points A and B and its diameter length is 5 cm.
What are the possible solutions ?

(2) A circle passing through the two points A and B and its radius length is 2 cm.
What are the possible solutions ?

() A circle passing through the two points A and B and its diameter length is 3 cm.
What are the possible solutions ?

B e I AR R AR RRRARRRRARRR( 73 PRARAARRRRRAARRRRRAAN 2%
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Sheet (5)

The relation between the chords of a circle and its centre

o

If chords of a circle are equal in length, then they are equidistant from the centre. 1

AB=CD s MX 1 ABand MY L CD
MX = MY

( Covellary |

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 yMX LABand NY L CD»
then MX = NY

Converse of the theorem

In the same circle (or in congruent circles) »
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 1L AB > MY L CD and MX = MY s then AB =CD

Also in the opposite figure :

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

circle M and CD is a chord of circle N

»sMX LAB,NY L CDand . @
MX = NY » then AB = CD DY_C E A

n"‘vnnnnnnnnnnnnnnnnnnJznnnnnnnnnnnnnnnnnnmg‘l i
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e bv bbb v b b b v b e v v v i e v v e e D v v e e D v v e v v v e D v v e B D v e e D D v e e D v v e D v v e D D Bv e Ev D fv e Ee D D D b v e e Ew e e

midpoints of AB and CD respectively.
If m (£ AXY)=50° sthen m (£ XMY) = - °

Essay problems:

o JRRRRBRRBRRBRRIRREIRT

”—5 0o bilao Glygll a2 Jsoai pi

In the opposite figure :

The triangle ABC is an inscribed triangle inside a circle M »
m(LB):m(LC) ’

X is the midpoint of AB s MY L AC

Prove that : MX = MY

duoule’ dliso panig usl
ajaly OlS30 Gukig gigo

7]
3
Complete: 3
7]
1 | If the chords of a circle are equal in length s then they are ... from the .- g
3
2 | In the same circle if the chords are equidistant from the centre then they are - g
o
3 The square which is inscribed in a circle » its sides are «........ from the centre of the ﬁ
circle. (North Sinai 09} g
4 - 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
5 | »X and Y are two midpoints of AB
and CD respectivelys if MX = MY 5 AB =7 cm.
sthenCY = --oeeen. cm.
‘In the opposite figure :
AB and CD are two chords equal in lengths
6 | drawn in the circle M » X and Y are two

( Suez 2014 s Aswan 2011 )

31-'.131-'.1{1-'.1hc‘:ltl-‘:lh-‘Jtl-‘Jhc‘:lth‘:lh-‘.1h-‘.131-‘.1{1-‘.1{1-‘.1{1-‘.1{1-‘.1{1-‘.1hhhhhb&hhhhhhhhhhhh&rh3.13.1 ag
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In the opposite figure :

M is a circle s AB and AC are two chords of it »
D is the midpoint of AB s E is the midpoint of
AC » MD and ME are drawn to cut the circle

at X and Y respectively. f DX = EY

Prove that : AB =AC

B
Y

( Beheira 2008 )

[} In the opposite figure :

AB and AC are two chords equal in length in the circle M
» X is the midpoint of AB »

Y is the midpoint of AC and m (£ CAB) = 70°

Calculate : m (£ DME)

Prove that : XD =YE

( Damietta 2013 » New Valley 2012 )

In the opposite figure :

AB and AC are two chords equal in length in the circle M
» X is the midpoint of AB

MX intersects the circle at D s MY L AC

intersects it at Y and intersects the circle at E

Prove that : B mYXB)=m (£ XYC)

( EI-Gharbia 2013)

bbb v b b b v b e v v v i v v v e v D v v e e D v e e D o v e D v v e e D v e e D D B e e v v v e D v v e D D B e v D fv v e D D f B v e e e e e

J? JRRRRBRRBRRBRRIRREIRT

- Uo lilao @lyglll a2 Jaoai pi

In the opposite figure :

A ABC is inscribed in the circle M »

D is the midpoint of AB » E is the midpoint of AC
If DM = EM »>m (£ DME) = 120°

Prove that : A ABC is an equilateral triangle.

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo

A
D

O

M

C\_/B

( Menia 2003 )

iy e b pv b b v b b be pe v be D v pv f v e D v v D e v fv e R fv v D e v D v v D e D fv v D v v B v e D v D v e D v v D v v D B v P e D v e D B v e v P B e v
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3 5
3 5
3 OO T~ 3
3 Homework 3
3 5
3 5
| DO T~ a
& [Complete: &
3 b,
b, R a
% . In the opposite figure : £ %
# | AABCis inscribed in the circle M » ~6¢ i
51 Y 5
] MX L AB>MY L AC -MX=MY B 3
3 b,
g andm (£ A)=72° sthenm (L B) = oo g
3 Py,
& . “
3 1) @) o
3 b,
d %
3 b,
52 a
] IfAB =CD sthen MX = ool IfAB=CD sthen ME= ... i
J: . L siaaanaa - el . x i iaeessean cm. . CD PR cm. J:
2 ~ME= - BX i
9 €) @) a
3 5
? N M &3
3 I 3
3 DX_v C X A 3§
by Y S a
33 |
3 . 5
3 If AB = CD » then MX = - If M and N are two congruent circles » 3
3 In AMXY AB =CD ; then MX = o 3
] .+ m (£ XMY) = 100° and the figure MXYN is -+ 3
] oo (L MXY) = s o i
d %
3 &
3 %
3 b,
3 5
3 b,
3 5
3 b,
3 5
3 b,
3 5
3 &
d 5
3 b,
d 5
3 &
), Jr— ¥
;;;;3—;,_ N RRRARRRARRARERARRA 77 PARRRRARRRRRARRRRARERR e 33
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bbb b v b b b v b e v v v i v v v e v D D b e e v v v e v v v e D v v e e D v v v D D v e e D v v e D v v e D P B e B D fv v e D D L B v e e e e e

7]

3

Q) €) )]
7]

7]

7]

7]

7]

7]

7]

7]

fMX=MY ,YD=7cm. If ME = MF 5 then CD = -+ evves yJ
sthen AB =.......... cm. S X = cm. s EM= i, cm. g
AM=.......... cm. g

7

@ A @ X
/3 :

7

C 2]

7

“@@a 3

7]

C v B o

e i . J:

If MD =ME »m (£ B) =65° MN//BC. S MX = g
s then m (£ A) = —oovoeee 0 . The two circles M and N o
ALE «oveerens sAEBC g

AB=.......... dd

L2

] 7]

Essay problems: g
2]

In the opposite figure 2 ﬂ
The triangle ABC is an inscribed triangle inside a circle M » ‘ 3
S 7\ )2
X is the midpoint of AB » MY L AC )
B C b

Prove that : MX = MY (Matrouh 17 » Fayoum 15 s Suez 14 » Aswan 11} g
)

. 2]

In the opposite figure : B X g
AB and AC are two chords in the circle M ﬂ g
» D is the midpoint of AB ’ Al
,E is the midpoint of AC ' o
, DX =EY C ‘ 2
Prove that : AB = AC {Fl-Kalyoubia 16) g
7]

2]

7]

2]

7]

%

7]

%

7]

7]

7]

7]

e VAR RRRRRRRRRRRRRRRA 78 PRARRARAAARRRRRARAAAR e 733
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In the opposite figure :

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

7 is the midpoint of XY s MF = ML and NL = NZ

Prove that : CD = XY

In the opposite figure :

Two concentric circles at M » AB and CD are two chords
of the greater circle and touch the smaller circle at X and
Y respectively.

Prove that : AB = CD if the radius length of the greater

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 » ABNCD={Y},

Z is the midpoint of AB » X is the

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

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

In the opposite figure :

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

MX =MY sMX 1 AC ,MY L DB

Prove that :

8 A HAB is isosceles triangle.

ElHC=HD

draule’ diiso pavig usi
ajaly OlS30 Gukig gigo

( Beni-Suef 2012 )

v pv bbb b b b b v e b v b b v v D v e D v Ev v v v fv v d v v D v v v e D v e D v v D v v D e v D e D v v D v v D v e B e v P e D v e v 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 ...)

[For example: D

I'm the opposite figure

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

—_ - N , . - M
where m (£ AMC) = 30° s m (£ AMD) =90° sthen: U

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

(3)m (DB) = m (£ DMB) = 90°
L{_@ m (ﬁﬁ the major ) = m (£ DMB the reflex) = 360° — 90° = 270°

[5] m (Kﬁ) =m (£ AMB) = 180° ( Notice thal: 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
= X23r
360°

Where r is the radius length of the circle and JT is the approximated ratio.

The length of the semicircle = -%— the circumference of the circle = JUr length unit

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
S bvpr e i bbb i b b v b pe b fv b e b v v i fe D v v e e D v e e v v v i v D v i fe D b e e D v b e e D fv v e D fv v e Ee B fv e e B f v e Ee B D L 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 s 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) ' A
s then the length of AB = the length of CD ‘ ‘
and vice versa : If the length of AB = the length of CD ¢ B
s then m (KI:B\) =m (EB)

Corollary (2):

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

In the opposite figure :

If M is a circle in which
m (AB) = m (CD) » then AB = CD
and vice versa : f AB = CD s thenm (ﬁ) =m (65)

.
@)
="

>

v bv bbb be b fv bv b v fv b be b v e D fv be D v v D v v D e v fv v D v v D v v D v v D e D v v D v v D e D D v R v v D v e D v B B v Do v v v P v v B v e e L v

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 : v
If AB and CD are two chords in the circle M BN ¢

» AB // CD s then m (AC) =m (BD)
Corollary (4):

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

=

o
=
@]

In the opposite figure :

j

L

If AB is a chord in the circle M and

CD touches the circle M at E »

=

TD // AB » then m (EA) = m (EB)

S hvp e pe bbb i b v v b e v v b e b v v e v v v v e D D v e v v v v e D v v e e v v v e D D v e v v v v e D D v e e D B e v D v v e e D D D L B e e |
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Choose the correct answer:

The central angle whose measure is 90° subtends an arc of length = ... the
1 | circumference of the circle. (Assiut 11)
1 1 1 1
(@) % ® ¢ © 3 @ 3

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

2 | length =6 cm. is -+

(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

3 | radius length r equals - (Suez 09)
(a) 3 Tr (b) Ter (0) 5 r (d) 3 Ttr

The length of the arc which represents % the circumference of the

4 | circle= - cm.
(a) 2 Tur (b) Tor ©) % Tir (d) 4 T
) The measure of the arc which represents —é— the circumference of the circle = ...
5 (Cairo 15)
(a) 60° (b) 90° (¢c) 120° (d) 300°
Complete:

In the opposite figore :
Xﬁ is a diameter of the circle M » m (£ AMC) = 60° »

A
m (£ BMD) = 140° L N
1 | Complete the following : | W

A

o
v bv bbb e b fv b b v b b be b v e D fv be b v v D v v D e v fv v D v v D v v D v v D e D fv v D v e D e R D v Do D v D fw v D v B B v o v v v P v v B B e e L v

(Hm (56) = o (@) m @BD)= 0
@mECD) = ° (@ m (DBC) = e 0
(5)m (DCB) = - o

Essay problems:

In the opposite figure : b

1 AB and CD are two diameters in the circle M 5 A
such that : m (£ DMB) = 35° , CE // AB
Find : m (fﬁ ) E . ¢

g ”””””ﬁ?@gfﬂlfnnnnnnnnnnnnnnnnnnnnnnnnm &
S lne e

bbb v b b v v b e v v v i b v v v v 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 D v v e D fv v e v D B e v B b v e B D P B v e e B e e
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In the opposite figure :

A and B are two points belonging to the circle M

such that : m (£ MBA) = 45° ,AM =7 cm. A
5 — -

Find : The length of AB (7t = 22 N1

In tlhe opposite figure : <

If m (AC) =m (BC)

»m (£ ACB) = 70°
Fmd :m (£ ABC)

In the opposite figure :

XB// CY sMA LXC sMD.LBY
Prove that : MA=MD

Y
(Giza 17)

In the opposite figure : F .
M is a circle » CD is a tangent to the circle at C »

AB and EF are two chords in the circle

M
where AB // EF // CD ‘ B A
’ L

Prove that : CE=CF
(El-Beheira 2014 s Alex. 2011)

S pv e bbb b e p v be b v be D v v D v e B v B fw fe Do fv v D v o B v B v v D B v v Do v v v Do v

hbhbhbhbtlh::lh::lh::lh31h31hhhhhhhhhhhhhhhhhhhhhhhh&rhhhhhhhhbhbhbhbhbhbh v lv bbb e pe pe Ev L L

ABCD is a quadrilateral inscribed in the circle M such that AB = CD. Prove that : AC=BD &

O T~

Homework

O ~

noose the correct answer:

If A and B are two points belonging to a circle M such that the length of AB =7r
s then AB i «-veeeoo- 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 e b fv b b v fv v be fv v be D b pw D b fw B v fw B v v L v v
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&
a 3
ﬁ The length of the arc opposite to a central angle of measure 30° in a circle of g
ﬁ 2 | circumference 36 cm. = - cm. (Souhag 09) g
5 @18 ()9 ©3 @45 3
I 3
g 'An arc in a circle » its length = —31— Tr » then it is opposite to a central angle of measure g
g 3| e (Beni Suef 16 s El-Menia 13 » Kafr El-Sheikh 15) g
a (a) 30° (b) 60° (c) 120° (d) 240° 2
& — Py
g In the opposite figure : g
g Two concentric circles with centre Ms AB (1 CD = {M} ﬁ
@4 | ,ifm(BD)=80° , then m (AC) = -rvver yJ
° o 2]
7 | @40 (b) 60 a
g |8 (@ 160° 3
7]
9 jz
g In the opposite figure : gg
? | If C s the midpoint of AB 5 £
35 | »thenAB 2AC » &
7]
) (Giza 17} YA 43
g o l JJ;
& (a) < (b) > OF ) = ; a
] L)
. 2]
5 [Complete: &
% ‘ L7
JJg £L1 In the opposite figure : %
g AB is a diameter of the circle M » g
% study the figure » then complete : JJ;
g 1 (1)X=’-_-;- """ ° (2)m(7fé)= ---------- ° %
g (@) m (AD) = -ccceren.® @)m(ﬁ'@): __________ o g
J: : —— ——
& (5) m (CAD) = - ° (8) m (CBD) = --ecreern:® 2
g ¢ m (ACD) = eennnn. o (8) m (ADC) - ° g
a 3
Jg’ ;Q_E In t_he oplﬁite figure : C jg
] ABi» CD and EF are diameters of the circle M E g
E 2 | Complete : WA 7
) _ — B A g
5 |@m@AS) = @ m (ACE) = - ® W :
Jg’ (3)m (ACD) = -...oe o (@) m (AFE) = oo o L i
] el
AR I AR RRRRAARRRAAARRRA( 84 PRRRAARAAAARARRRERAAN B B0
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Essay problems:

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

s,DEAB ,CE thcmajorarczﬁ

such that AD = BC
Prove that : m (£ ANB) =m (£ CND) (Souhag 05)

A

A

3 In the opposite figure :
ABCD is a quadrilateral inscribed in a circle M
» AC is a diameter in the circle » CB = CD

Prove that : m (’A-ﬁ) =m (KIS)

)
o]

£ In the opposite figure :
ABCD is a rectangle inscribed

)
b

in a circle. Draw the chord CE
» where CE = CD C
Prave that : AE = BC E

In the opposite figure :
ﬁls a tangent to the circle M at B

, BC //AD » BE // AC

Prdve that : A BCD is isosceles.

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

ABCD is a quadrilateral inscribed in a circle. If AB//DC 5 Eis the midpoint of AB
Prove that : CE=DE (Giza 2005)

u
w
v pv bbb b b b b v e b v b b v v D v e B e v fv e D v v d v e D v v fv e D fv e D v v D v v D e v D e D v v D v e D e v D e v P e D v 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
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 £ ABC is subtended by AC

_

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

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 :

C

=l Fig. (6)

S hvp e pe bbb i b v v b e v v b e b v v e v v v v e D D v e v v v v e D v v e e v v v e D D v e v v v v e D D v e e D B e v D v v e e D D D L B e e |
iy e b pv b b v b b be b v be D v pe f v v D v fv D e v fv e R fv v D v v D e v D e D fv v D B v B v e D e D v e D v v D v v D e B P e D v e v B v e v P B e v
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C

Noose 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

©1:2 (d1:3
(El-Fayoum 2011)

In the opposite figure :
AB is a diameter in the circle N

» XY is a tangent to the circle at B

»m (£ ANC) = 40° » then m (£ CBY) = -

(a) 40°
(c)20°

=
>

&
o

..........

(b) 50°
(d) 70° (El-Fayoum 2006)

In the opposite figure :

M is a circle s m (£ M) —m (£ A) = 50°
sthenm (£ A) =

(a) 40°

(c) 100°

Essay problems:

In the opposite figure :
m (£ A)=30°,BC=7cm.
Find : The area of the circle M (7T = 272—)

A

(b) 50° - c
(d) 130° (Port Said 2013)

[ >

9]
w

bbb v pv b b v v b e v v v e v v v v e v v v e e v v v e v v v e D v v e e D v v fe D D v e B D v v e D v v e D D B e v D v v e D D P B v e e e e e

o JRRRRBRRBRRBRRIRREIRT

”-5 00 lilao Glygll a2an Jrosi pi

Using the opposite figure :

Write the given data then find : lll m (£ ABC)
Bm ®BC

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo
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the major) A

80
New Valley 2006) « 70° 5 280° A
( Yy s » e

w
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In the opposite figure : . C

AB is a diameter in the circle M » ' ﬁ\

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

m (£ ACD) (Damietta 2014) « 115° »
In the opposite figure :
M is a circle » 45;1
4 | m(LA)=45° w 5
and BC = 1442 cm. /
C
Find : The area of the circle M (J‘IJ = %) « 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 :

B

L Fig. (1

[a—
e’

& Fig. (15) Fig. (16)

v iv e b b be b fv bv b v b dv bv f b e Do fv Rw D fv v D v v D e D fv v D fv v D v o b v Do Lo v D v v B fow o D v D B v Do v v Do fow v B v v B Bw Do v v Do o v v Do v v v Do v
v pv bbb b b b b v e b v e d v v D v e B e v f v v v v dv v v D v v v e D v e D v v D v v D e v D e D v v D v v D v v B e e P e D v e B B v e e P B v |
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7] 2]
7] 2]
7] L2
& Choose the correct answer: a
7] 7]
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
g (a) half (b) twice (¢) quarter (d) third g
i r)
7] 7|
g If the measure of a central angle is 100° » then the measure of the inscribed angle that ﬁ
g 2 | has the same subtended arc = -........ (Giza 2011) g
2| (a)200° (b) 100° (c) 50° (d) 25° y
7 a3
3 3
&N In the opposite figure : by
£ | Misac A 2
y is a circle a
y 3 »m (£ A) + m (£ BMC) = 150° o
% sthenm (L A)=oionn. %
5| @100 (b) 45° ¢ B 3
&3 (c)75° (d) 50° | (Helwan 2009) &
2] 2]
i 2
2] 2]
g The inscribed angle which is subtended by an arc of measure greater than the measure g
g 4 | of asemicircle is - angle. (Qena 2011) g
) : . 3
JJg (a) a straight (b) an acute (c) aright (d) an obtuse g
& o
7} o 7|
g The ratio between the measure of the central angle and the measure of the inscribed Jg
JJg 5 | angle that has the same subtended arc = - (El-Fayoum 11 )g
] (@)3:1 ®)2:1 (c)1:2 (dy1:3 &
i 4
7] 7|
7] 2]
g In the opposite figure : g
g If CA » CB are two tangents to g
g 6 the circle M s m (£ C) =70° g
g sthenm (Z ADM) = -conn. g
&3 o o el
2 (a) 35 (b) 55 o
7 |65 (d) 45° 3
7} 7|
7] 2]
7} 7|
7] 2]
7} 7|
7] L2
3 . 3
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Essay problems:

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

» CD // AB » m (£ AMB) = 120°
Prove that : A CAB is equilateral. (Ismailia 2013} B

In the opposite figure :

AB is a chord in the circle M »

MC 1 AB | M
Prove that : m (£ AMC) =m (£ ADB)

B C A
(Port Said 2014 » El-Beheira 2013) v

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

CM // AB s BC 1 AM = {E}
Prove that : BE > AE (El-Gharbia 2014 s Fayoum 2012 s El-Dakahlia 2013)

In the opposite figure :

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

In the opposite figure : D

BC is a diameter in the circle M »

MD // BA > m (£ CAD) = 25°

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

tlhtlbhhhhhhhhhh::l-‘:rtlhhhtlhhhhhhhhhhhhhhhhhhhhhhhhhhhh by b e b b i b v f e pe D v b pe D D 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)

iy et fv b b v b b be b v be b v pe f v e D v e D e b v v v v v D v v D v v D e D fv v D v v fv v e D e D v e D v v D v v D e B f e D v e v B v e v P B e v
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Sheet (8)

Corollaries of theorem (1)
and its well known peroblems

ICorollary (1):

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

In the opposite figure :

m (£ C)— i m (£ AMB)

(inscribed and central angles with common arc AB )e
m (£ AMB)=m (AB)

~m(LC)= %—m(ﬁ)

‘

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

Corollary (2):

The inscribed angle in a semicircle is a right angle.

In the opposite figure :

‘m (£ C)= 1 m (AB) (corollary 1) 7\
M
~. m (AB) = 180° B A
Som (£ C)y=90° U

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.

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
S bvpr e i bbb i b b v b pe b fv b e b v v i fe D v v e e D v e e v v v i v D v i fe D b e e D v b e e D fv v e D fv v e Ee B fv e e B f v e Ee B D L 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) = 1 [m (AC) +m BD)]
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 :

(M C (2) {3 128 c @ c (4) _

140 Q p\ 110 of

| C
A A '
B A
A
m(LA)= crrereees® m(AC) = oo °
m (;\—6) = rreerenns © m(Z B)= o
® E (8) A
\M
' B

m(£LE)= ° m (£ DCB) = oo o} m(£LAEC) = i °

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
v bv bbb be b fv bv b v fv b be b v e D fv be D v v D v v D e v fv v D v v D v v D v v D e D v v D v v D e D D v R v v D v e D v B B v Do v v v P v v B v e e L v
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C

Noose the correct answer:

In the opposite figure : B f

m (KE) + m (ﬁB) = eeeerea
(a) 45° (b) 90°
(c) 180° (d) 270°

7/

(\r
>

In the opposite figure : ' C

AB is a diameter in the circle M of radius

length4 cm. sm (£ A)=30° sthen BC=-.-.... cm. M
(a)2 (by4 ‘

(c)6 (d) 8 (Matrouh 2011)

In the opposite figure : | c

If AB is a diameter in the circle M »
then X = ve--- B

(a) 40° : (b) 20°
(c) 30° (d) 60° ' (Menia 2012)

€
=
=

The inscribed angle which is subtended by minor arc in a circle 18 <o
(Alex. 7 s Qena i0)

(a) reflex. (b) right. (c) obtuse. (d) acute.

The length of the arc that is opposite a right inscribed angle in a circle whose
circumference is 44 cm. equals -+ cm. (Dakahlia 12}

(a) 22 (b 11 © % @ %

The measure of the inscribed angle which is drawn in % a circle equals -
{Cairo 09)

(a) 240° (b) 120° (c) 60° (d) 30°

v bbb b v v b b v v b e v v v e e I v e v D v v e v D v e e D v e A D v v e B D v v e D D v fv B D v v e D v v e D D P e Ev D fv v e D D L b v e e e e e

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

L a circle equals -

3
(a) 240° (b) 120° (c) 60° (d) 30°

G
. >
GGG g GG GGG GGGSGGGGGGGGGGGGGOGGGSGGGGGGGGGGGGGGGTGGGGTGTGTGTTTTHTI(TTTTTTT999G99
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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 »
2 | the length of AD = the length of BD »
m (£ CAB) =35°

Find by proof : m (£ CBD)

C
é 35 A

(Menia 2011) « 100° »

In the opposite figure :

AB is a diameter in the circle M
3| AC touches the circle at A
IfAC=9cm. sBM=6cm.

Find the length of each of : BC > AD

A

Gom 9cm.

B\/D C

(Kafr El-Sheikh 2004) « 15 cm.» 7.2 cm. »

In the opposite ﬁgure

AB is a diameter in the circle M
4 | ;m(LABD)=25°

Find : m (£ DEB) in degrees.

D

w
>

E
(Suez 2011) « 65° »

In the opposite figure :

AC is a diameter in the circle M

5 | ,m (£ C)=50° ym (£ ABD) = 60°

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

e bv bbb v b b v v b e v v v i b v v e v v v v e e D v v e D v v e D v v e B D v v e D v v e v D v v e D v v e Ee D B e v D v v e D D L B v e e e e e
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(Kafr El-Sheikh 2013) « 30° 5 70°»

v bbb v b b i b i v i v i v v f v b v v v v v fv v f v f v v v v v B v e v B v v v B v e v v v B v v v B v B v B v B v B v B v e B v B v e e v



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

A
[ In the opposite figure : m
ABC is a triangle inscribed in a circle » E D

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

(Luxor 2014 s Qena 2013)

In the opposite figure :
m (L A)=34°

»m (£ BOC) =92°
Find : m (£ CDB)

Homework

noose the correct answer:

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

bbb bbb b b v v b e v v v e v v v e e D v v e e D v e e D v v e D v v e B D v v e D D v e e D v v e D v v e D D v e e D v e e D D L B v e e e e e

of a semicircle 1§ -+ angle. (Qena 2011)
(a) a straight (b) an acute | (c) aright (d) an obtuse
The measure of the inscribed angle which is drawn in % acircle equals-..........

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

E

In the opposite figure : B
If m (AC) - m (BD) = 70° A\
sthenm (L E)=oovonn. A
(a) 35° (b) 70°
(©) 110° (d) 140° C

{Luxor 2011)

iy et fv b b bv b b be b v be D v pe f v v D v v D v D e R v v D v v D v v D e D fv v D v v D v e D v D v e D v v D v v D e B P e R v e Ew B v e v P B e v
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In the opposite figure : C A
ABNCD={E} ,m(£D)=30° ,m (£ DEB) = 110° v
then m (AD) = - B v D
(a) 80° (b) 70° U
(c) 40° (d) 60° (Kalyoubia 05)
In the opposite figure :

If m (BC) = 112° »m (DE) = 44° , AD = AE ,

then m (£ ADE) = -.vvv...o.

(a) 75° . (b) 73°

(c) 70° (d) 76° (Kafr EI-Sheikh 2008)

Essay problems:

ABCD is a quadrilateral inscribed in a circle. If AB//DC 5Eis the midpoint of AB
Prove that : CE =DE (Giza 2005)

In the opposite figure :
If M is the centre of the circle
sm (£ AMC) =m (£ B)

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

C A
Find : m (£ B)
B

(Monofia 2006) « 120° »
In the opposite figure : e
AB and CD are two chords in the circle »

— — ) B

ABNCD = {E} »if m (BD) = 60° » m (AD) = 100° A
m (AC) = 120° | .
Calculate : fll m (CB) ‘B m (£ CEB) (Alex. 2005) « 80° 590° »

iy e b fv b b bv b b be b v be D v pv f v e D v fv D e fe f e D v v D v v D v v D e D v v D v v B v e D e D v e D v v D v v D v P e D v e D B v e v P B e v

e VAR RRRRRRRRRRRRRRRA 96 PRARRAAAAARRRRRAAAAAR B 33

T 0o bilao Glygll aaa Jsoai pi

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

In the opposite figure :

m (£ A) = 40° » m (BD) = 60°

»m (BC) = m (DE)

Find : fl m (EC) Hmn B0

(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)

o]

P

(El-ismailic 05) « 35° »20° »

In the opposite figure :
CBNHD={A},m(£A)=40°

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

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

(1)m (CH) (2) m (£ HXC) (EL-Gharbia 17 > Ismailia 16) « 132° ,92° »

In the opposite figure : C

D is the midpoint of AB (‘

Prove that : A " A
{Beni Suef 04)

m(LACD):%m(LANB)

droule’ diiso panig usi
ajaly DlpSa0 Gulkig pigo
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Sheet (9)

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

Theorem (2):

In the same circle s the measures of all inscribed angles subtended by the same arc are equal.

£ C » £ D and £ E are inscribed angles subtended by AB
m(£LC)=m(£LD)=m (L 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.

: Y___X
1.€. In the circle M
If m (AB) =m (CD) .
thenm (£ X)=m(£Y) D M A
o Noftfce {act: In this cases the length of AB = the length of CD CL/B

Also : If M and N are two congruent circles
and m (Kﬁ) =m (6-5) ’
thenm(ZX)=m(£Y)
o Notice §ach: In this case » the length of AB =the length of CD

Similarly : In any two circles M and N v X
If m (AB) =m (CD) »
thenm (£ X)=m (£ Y) M
D B
C A

o Nolice ttuat : In this case » the length of AB # the length of CD

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
S bvpr e i bbb i b b v b pe b fv b e b v v i fe D v v e e D v e e v v v i v D v i fe D b e e D v b e e D fv v e D fv v e Ee B fv e e B f v e Ee B D L 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. "¢

In the opposite figure :
Im{(LX)=m(£LY)»
then m (AB) =m (CD)

3 3
3 3
3 &3
3 3
3 &3
3 3
3 &3
3 3
3 3
3 3
3 3
3 &3
3 7}
3 &3
3 &3
&3 C B 3
5 [Complete: i
g 1 | The inscribed angles subtended by the same arc in the same circle are - g
s 7
% 2 | The inscribed angles subtended by equal arcs in measure in the same circle are -+ %
3 7]
E 131 In the opposite figure : g
53 o 3
g m(LCy= et g
iy s M1 ( ya B) = erirannes o q
3 &
2 o
% » 31 Im the opposite figure : Jg:
7] = 3
34 If AB = AD »then a
7] . 2
J: m ( A C) I rereeaeeen J’
3 &3
g ] m (L BDC) T iseaanras ° g
3 )
3 &3
3 3
% ) £ In the opposite figure : %
u T iiiansvser o n
g 5 |m (£ BED) g
] sm (£ ABE) = -+-eeenees ° ) 2
3 &3
3 3
3 7]
3 &3
3 &3
3 7]
3 &3
3 3
3 &3
3 &3
3 &3
3 3
3 &3
3 &3
3 &3
3 7]
&l
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Choose the correct answer:

g

>
v bv bbb e b fv b b v fv 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 b e D v e D v e D e D D v D v v D v e D v fw B v D v v v P e v v v v v Lo v

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

A
‘In the opposite figure : ‘ c

Hfm(Z ABD)=65° ‘

2 |AB=AD ' LA
_ \ /

sthen m (£ BCD) = .- N

(Beni Suef 12)
(a) 15° (b) 25° () 30° (d) 50°

' In the opposite figure : . X
Acircle N » XY // NZ ’4‘
If m (£ XYL) =54° s then y 3
3 |First: m (£ XZL) = -

(a) 27° (b) 54° (c) 100° (d) 108°
Second : m (L YXZ) = oee.

(a) 27° (b) 54° () 100° (d) 108°

Z

In the opposite figure : |

AB//CD sm (£ AWC) = 40°

then m (£ DEB) = -

(a) 50° - (b) 40° (c) 30° (d) 45°

bbb b v 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 v v v e D D v e v v v v e v v v e D D v e v D fv e e D D L B v e e v e e
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Essay problems:

In the opposite figure : B

AC is a diameter in the circle M ® o
»m (£ C)=50° s m (£ ABD) = 60° ch
Find with proof : m (£ CBD) and m (£ BAD) D

LL] In the opposite figure :
AB=AC,EEBC

é C 3!
Prove that : ' w
B

m (£ AEB) =m (£ AEC) (North Sinai 17 » Souhag 15)

In the opposite figure :

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

Prove that : AF=FB

In the opposite figure :
AB(CD={E}

s EA=ED

Prove that : EB = EC

[l 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 Nat D »

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

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

B e YRR AR RRRARRRRARRRA( 101 PARAARRRARAARRRARAAR e A1

Prove that : m (£ EBC) =m (£ FBD) (Qena 17 » El-Beheira 13)
In the opposite figure :

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

v pv bbb b v b b v e b v b b v v v v e B e Ev fv v e fv v dv v v D v e v e D fv e D v v D v v D v v D e Do v v D v v D v e B e v P e D v e B B B e e P B v |
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e TO=DO Y  ~

Homework

DO T~

noose the correct answer:

' In the opposite figure : E
AD intersects the circle at D and E »
AB intersects it at B and C

Hm(LA)=27° AB=BE sthenm (£ CDE) = --........ A — 2]

(a) 13.5° (b) 54° (c) 27° (d) 36°

oy

) In the opposite figure :

A semicircle s m (£ CAB) =70°
sthen m (£ ADC) = -evnee : B N A
(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 :

‘AB is a diameter in the circle M
sm (£ ABD) = 25°

Find : m (£ DEB) in degrees.

JUQGGYQHHGGHHGGGGGHJEHHGGGGGGGGGGGGGGGGGGGGGHGGGGGGGGOHGGGGGGGGGGGGGGGGGGGGGGYG
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L4 In the opposite figure :

ABC is a triangle inscribed in a circle »
DE // BC
Prove that : m (£ DAC) =m (£ BAE) C B

bbb bbb bbb Db bbb bbb bbb b b b b b b b b b b b b b b b e b b i v b v i e v i e e i e Ee B e e Ee B f e e e
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£L3 In the opposite figure :
AB and CD are two equal chords

in length in the circle
,ABN CD={E}
Prove that : The triangle ACE is an isosceles triangle.

A

B C

(El-Kalyoubia 11)

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 : (1) m (£ BNC) (2)m (£ BCN) (3) m (£ BDA)

C

N

N\

E
«70° »20° 255° »

/AN
\/

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

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 y* — X% = 53
Find : m (£ CMB)

droule’ diiso panig usi
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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 s B » C and D » then the figure ABCD is called

a cyclic quadrilateral » 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 2 C and £ D are drawn on the base AB and on the same side of it »

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

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

=~ P

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

are not cyclic quadrilaterals.

Essay problems:

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

Prove that :

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

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

(1) Prove that : The figure ABCD is a cyclic quadrilateral £ 50

(2) Determine where is tile center of the circle passes through the vertices of the figure ABCD

40

o)

In the opposite figure : S

AB is a diameter in the circle M m

A
Draw DE L ABand CB(|DE ={E} %
Prove that :

E
ACDE is a cyclic quadrilateral. (El-Fayoum I} )

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

» X is the midpoint of AB
A

and CY isa tangent to the circle cutting XMatY
Prove that :

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

v bbb v pv b b v 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 v v e e D v v e D D v e e D b v e D v v e D D v e B D f v e D D f B v e e e e e

In the opposite figure :

. D
AB is a diameter in circle M in which
AE is achord and CD 1 AB , CD intersects AE at D

Prove that :
(1) The points D s E s C and B have one circle passing through them.

(@ m (£ AME)=2m (£ D) (Kafr El-Sheikh 11}

iy e bp b b v b b be b v be D v pv f v e D v v D e v f e R v v D v v D v v D e D fv v D v v B v e D v D v e D v v D v v D e D P v D v e D B v e v P B e v
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e TO=DO Y  ~

Homework

DO T~

noose the correct answer:

The inscribed angle which is subtended by major arc in a circle is ...

(a) reflex. (b) right. (c) obtuse. (d) acute.

If the length of an arc of a circle is % JUr cm. » then its opposite central angle of
measure equals ...

(a) 30° (b) 60° (c) 120° (d) 240°

' The ratio between the measure of the inscribed angle and the measure of the central
angle that has the same subtended arc equals 2 : -------.

b b b v v Do B fov v v Do fov fow v Do B b v v B v Bow v v B v v v B v v v D B v v B B v v Do B v v £ B B B v B Do v v v B v v v B o B v B B v v v B B [ [ v v v v v v

@1 (®)3 (c) 4 (d) 6
In the opposite figure :

Ifm (£ E):\35° »m (£ C) =20°

sthenm (AC) = ool
(a) 135° (b) 110°
(c) 65° (d) 55°

In the opposite figure :

m(LMAB)= oo
(a) 40° (b) 80°
(c) 70° (d) 50°

Essay problems:

B e I AR AR AR RRRARRRRARRA( 106 PRARAARRRARAARRRARAAN e

L} In the opposite figure :

ABCD is a cyclic quadrilateral which has AE bisects 2 BAC
and DF bisects £ BDC

Prove that :

(1) AEFD is a cyclic quadrilateral.

() EF // BC (Luxor 16 » El-Dakahlia 13)

v bv bbb e b fv bv b v b b be b v e D fv be b v v D v v D e v fv v D v v D v v D v v D e D b v D v e D e D R e R B v D fw v L v B B v Do v v v P e v Do v v v L v
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and intersects AC at Y

Prove that : '

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

L3 ABCD is a square » AX bisects £ BAC and intersects BD at X » DY bisects 2 CDB

(Alexandria 16 + Sharkia 12)

{1} In the opposite figure :

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

Prove that :
(1) BCXY is a cyclic quadrilateral.
(@ XY // BC

@]
=<}

(El-Fayoum 17 s Assiut 11}

v bv bbb v b b v v b e v v v i b v v e e 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 e D v v e D v v e D D v e v D v e e D D P B v e e e e e

o JRRRRBRRBRRBRRIRREIRT

”-5 0o bilao Glygll aaa Jsoai pi

L3 In the opposite figure :

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

duoule’ dliso panig usl
ajaly DlpSa0 Gulkig pigo

o
b

v bbb v b b i b i b v v i pv v f v p v b v b v b v v v v v fv v fv v B v v v v v v v B v B v v v B v v v B v B v B v B v B v B v e B v B v e e v

C B
{Luxor 17 » 8. Sinai 13)
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Sheet (11)
Properties of the

Theorem (3):

ICorollary:

m (£ CBE) =m (£ D)

D

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

cyclic quadrilateral [theorem (3)]

In a cyclic quadrilateral » each two opposite angles are supplementary.

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

B\_/A

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e

Jolilo Gligll a3 Joai pi
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Fig. (1) Fig. (3) Fig. (4)
A 2 C D
80 6V‘Q?\
B fs
. o ) C M A
c = Ef70 U
\_/D <
Fig. (5) Fig. (6) Fig. (7) Fig. (8)
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Complete:

1

If the quadrilateral is cyclic » then each two opposite angles in it are - (Cairo 17)

The measure of the exterior angle at a vertex of the cyclic quadrilateral is equal to the

measure of the .- angle. (Dakahlia 12)

In the cyclic quadrilateral ABCD » if m (£ C)=115° sthen m (L A) = --oeoer © (Alex. 05)

If the figure ABCD is a cyclic quadrilateral » m (£ A) = 60° » then the measure of the

exterior angle at the vertex C equals -

In the opposite figure :
If M is a circle sm (£ A) =48°
sthenm (£ C) = -ovveee °

and m (ﬁB the major) = - © (New Valley 17)

If ABCD is a cyclic quadrilateral and m (£ B)= + m (£ D) »

then m (L B) — iiaeeeees o

noose the correct answer:

In the circle M
yif m (£ AMC) = 140°

C B
sthen m (L ADC) = ..o \/

(a) 40° (b) 70° (c) 110° (d) 140°

In the opposite figure : "
M

bbb bbb b b v v b e v v v i fe v v e v v v v e e v v v e v v v e D v v e e v v v v D D v e v D v v v D v v e D D v e e P v v e D D B B v e e e e e

'In the opposite figure : A
If m (£ B) = 120°

» BC// AD

sthenm (£ BCF) = ..

o
120 (} B

{Norih Sinai 17} DN+ F
(a) 30° (b) 60° (c) 80° (d) 120°

iy e b pv b b bv b b be f v be b v pv d 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 D v e D v D D e D v v D v e D e B v e D v e D B v e v P B e v
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} In the opposite figure :
ABCD is a cyclic quadrilateral
in which AC bisects 2 BAD »

If m (£ BAC)=55°s then m (£ BCD) = -+

(a) 55° (b) 70°

(Caivo 03]

(c) 110°

C
(d) 125°

[ae]

' In the opposite figure :

If AB is a diameter in the circle M »
m (£ BAC) = 40° » m (AD) = m (DC)
and E €BC »then :

First: m (£ ACB)= .o

(a) 25° (b) 65°
Second : m (£ ADC) = ..

(a) 25° (b) 65°
Third : m (£ DAC) = .-

() 25° (b) 65°
Fourth: m (L DCE) = --.-......

(a) 25° (b) 65°

Essay problems:

In the opposite figure :

ECAB ,EEZAB >m (AB) = 110°
and m (£ CBE) = 85°

Find : m (£ BDC)

(c) 90°

(c) 90°

(c) 90°

(c) 90°

[Tl

e

(d) 130°

(d) 130°

(d) 130°

(d) 130°

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

J? ZJUJJJJJJHHHHHHHHHHHHHH

| I In the opposite figure :

m (£ ABE) = 100°

and m (£ CAD) =40°

Prove that : m (6_13) =m (A/_ﬁ )

Uo lilao @lgill a2 Juoai pi
duoule’ dliso panig usl
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In the opposite figure :
ABCD is a quadrilateral inscribed in a circle M A \

M D E

where m (£ B)=120° » AD is a diameter in the circle » E EAD

(1) Find : m (£ CDE) s m (£ CAD)
(2)If DC =7 cm. » find : The length of AD (T =~ 27) «120° 530° s 22 cm. »

In the opposite figure : / ‘
ABCD is a cyclic quadrilateral » CB is a diameter in the circle M » B .A\ c
m (£ ABC) = 60°  the length of AD = the length of CD v

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(LB):%m(LD)

Find :
()m (£ A) (@m (£ B) «847 007
13 In the opposite figure : -
ABCD is a quadrilateral inscribed in a circle M where
M EAB > CB = CD and m (£ BCD) = 140° D .
Find : (1) m (£ A) ' 1

(@)m (£ D) STy

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

and FBCD is a cyclic quadrilateral
Prove that : The figure EBDF is a cyclic quadrilateral. Z

In the opposite figure : E
A
EBCD is a cyclic quadrilateral %
0 \/ )

iy e b fv b b v b b be b v be D v pv f v e D v v D v v v e R v v D v v D v v D e D fv v D v v f v e D v D v e D v v D v v D e D P e D v v v B v e v P B e v
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e TO=DO Y  ~

Homework

DO T~

In each of the following figures ¢ find the value of the symbol used in measure :

Fig. (1)

noose the correct answer:

bbb 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 v v v fe D B v e v D v v e D v v e D D B e v D fv v e D D L B v e e e e e

) In the opposite figure : y

If AB=BD D
and m (£ ABD) = 36° B
s thenm (£ C) = veeeerere C

(a) 140° (b) 70° (c) 54° (d) 108°

In the opposite figure : £

LMNE is a cyclic quadrilateral

sm (£ MLE) =70° s m (£ MEN) =41°

sthenm (Z EMN) = ..........

(a) 70° (b)41° (c) 29°

Essay problems:

o JRRRRBRRBRRBRRIRREIRT

”—5 0o bilao Glygll aaa Jsoai pi

In the opposite figure :

ABCD is a parallelogram »

the circle which passes through

the points B » C and D intersects ABatE
Prove that : AD = ED

duoule’ dliso panig usl
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.1 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 »

‘]if 1s drawn to intersect circle M at F and circle N at C
and m (£ C)=70°
(1) Find : m (£ F) (2) Prove that : CD // EF

In the opposite figure :

Two intersecting circles at A and B
»AEED ;BEFC sm(£D)=5X°
andm (L E)y=4Xx°

Find with proof : m (/£ ABF)

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

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.

iy e b fv b b v b b be b v be b v pv f v e D v fe D e v fv e R v v D v v D v v v e D fv v D v v B v e D v D v e D v v D v v D e D P v D v e v B v e v L B e 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.

In the opposite figure :
Ifm(ZB)+m(£D)=180°or m (£ Ay +m (£ C)=180°
s then the figure ABCD is a cyclic quadrilateral

ICorollary:

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. L S

—{X summary of the cases in which the quadrilateral is cyclic : } )

The quadrilateral is cyclic if one of the following conditions is verified :
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.

In the opposite figure :

If AD 5 BE » CF are the altitudes of A ABC » then :
« AD , BE and CF are concurrent at one point (say N)

» From the figure we can get six cyclic quadrilaterals » they are :
NFBD , NECD , NFAE , FBCE s DCAF and EABD

3.1-‘.13.1-‘.13.1-‘:l::l-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘:ltl-‘.131-‘.131htlhhhhhhhhhhhhhhhbhbhbhbhb3.1-‘:1313:1313.13:13:13:13:13:1
iy e b pv b b v b b be b v be D v pe f v v D v fv D e v fv e R fv v D v v D e v D e D fv v D B v B v e D e D v e D v v D v v D e B P e D v e v B v e v P B e v
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e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e

In each of the following figures s prove that the figure ABCD is a cyclic quadrilateral :

D

[>
<] A
97 ‘ C
56 og
83 B A
C B
L Fig. (1) Fig. (3)
E
A 867\ A D
D D
A
30 94, 126 30
c B C E C B
Fig. (4) [ L[} Fig. (6)
(Aswan 12) (Aswart 16 s Domietta 15)
A
D A 5 A D B
C
N3 o
N 74
E C B E B
C
11X Fig. (7) Fig. (8) Fig. (9)

(Port Said 17 » Damietta 17}

Essay problems:

In the opposite figure :

1 | , X is the midpoint of BC and Y is the midpoint of CD

Prove that :

o JRRRRBRRBRRBRRIRREIRT

Uo lilao @lygill aaa Juoai pi
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"

ABCD is a quadrilateral inscribed in a circle M

(1) The figure MXCY is a cyclic quadrilateral.

(El-Dakahlia 13)

(@) m (£ XMY) = m (£ BAD)

iy e b pv b b v b b be b v be D v pe f v v D v fv D e v fv e R fv v D v v D e v D e D fv v D B v B v e D e D v e D v v D v v D e B P e D v e v B v e v P B e 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.

@m(£CED)=1m (AC)

D M

2N,
\_/

{ Gz 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.

In the opposite figure :
‘AB is a diameter in the circle M
and DEXE. Draw ﬁ_l_;\_ﬁ

Prove that :
The figure BEDC is a cyclic quadrilateral.

In the opposite figure :

AB is a diameter in a circle of centre M

, AC is a tangent to the circle at A

s E is the midpoint of DB > m (£ B) = 40°

(1) Prove that :The figure AMEC is a cyclic quadrilateral.

(&) Find : m (£ C)

g
\_

{(F1-Weeli 11-Gedied 14} « 50

o

¥

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

o JRRRRBRRBRRRRRIRREIRT

7-; o b Gligll ada Jioxi gi

In the opposite figure :

ABCD is a quadrilateral »

AD//BC ;XEABand Y EDC

If the figure AXYD is a cyclic quadrilateral.

Prove that :
The figure XBCY is a cyclic quadrilateral.

duaoule’ dliso panig usl
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Homework

Essay problems:

In the opposite figure : A E
M is a circle » D is the midpoint of the chord EC ‘ M

» BC is a tangent to the circle M at C and AB // MC ’
Prove that : B <
The figure ABCD is a cyclic quadrilateral. (Cairo 12)

In the oppesite figure :
X is the midpoint of AB sMN M 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-dsmnailia 17)

In the opposite figure :

ABCD is a parallelogram.

A circle is drawn to pass through the two points

Aand B to cut AD at E and BC at F

Prove that : The figure CDEF is a cyclic quadrilateral.

In the opposite figure :
AABC »BE 1:AC »CF L AB » CFN BE = {M}
»AMNBC={D}

Prove that ;

MDCE is a cyclic quadrilateral. (South Sinai 17) D

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

' 1 In the opposite figure :

Two intersecting circles at A and B

,CD passes through the point B and intersects
the two circles at C and D

,CENDF = {X}

Prove that : AFXE is a cyclic quadrilateral.

iy e b fv b b v b b be f v be D v pv f v v D e fv D e v fv e R v v D v v D v v D e D fv v D v v fv v e D v D v e D v v D v fv D e B L e D v e D B v e v P B e 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

If AB is a diameter in the circle M and the two

straight lines L and K are two tangents to the B

A
M
circle at A and B respectivelys , U

then the straight line L // the straight line K ] Y

(because the straight line L | AB and the straight line K | ﬁ)

[.¢. 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 equal in length.
B

AB and AC are two tangent-segments

AB =AC

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
S bvpr e i bbb i b b v b pe b fv b e b v v i fe D v v e e D v e e v v v i v D v i fe D b e e D v b e e D fv v e D fv v e Ee B fv e e B f v e Ee B D L f B e e e |
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ICorollary (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 :
If AB and AC are two tangents to the circle M at B and C A—\
respectively, then AM is the axis of symmetry to BC A -

- M bl
i.e. AM | BC »BD=CD W

Corollary (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 :
It AB and AC are two tangents to the

circle M at B and C respectively then : A\
» AM bisects 2 BAC am(Z D) =m(L?2)
* MA bisects £ BMC sm(L3)=m(L4)

Remarks:

@ AB=AC B MB=MC=:

BE=CE s AM | BC

B) m (£ ABM) = m (£ ACM) = 90° ‘
i.€. The figure ABMC is a cyclic quadrilateral. C

B « (£ BAM) =m (£ BCM) = m (£ CAM) = m (£ CBM)

m (£ AMB) = m (£ ACB) = m (£ AMC) = m (£ ABC)

Definition:

The inscribed circle of a polygon is the circle which touches all of its sides internally.

v iv e b b be b v bv b v fv b bv D D be Do fv v D fv v D v v D e D fv v D fv v D v o D v Do v v Do v v B fow P B v D B v Do v v Do v v B v v B v Do v v Do o v v Do v v v Lo v
A
iy e b pv b b v b b be b v be D v pe f v v D v fv D e v fv e R fv v D v v D e v D e D fv v D B v B v e D e D v e D v v D v v D e B P e D v e v B v e v P B e v
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Remark:

The centre of the inscribed circle of any triangle is the point of intersection of the
bisectors of its interior angles.

In the opposite figure :
If the circle M is the inscribed circle of the triangle ABC
then M is the intersection point of the bisectors of the
interior angles of A ABC

The common tangents to two circles:

Two distant circles Two touching externally circles
L3
Lj
Q M
L2
4 common tangents 3 common tangents
Two intersecting circles Two touching internally circles
Ly L

€

L2

v fv e b pv b b v b v e b v be D v e b v v D e e D e D fv v D v v D e v D v D v e D v v D v v D v v v v D v v D v v D v v B e v b e v D B e e P B v |

2 commen tangents One common tangent
One circle inside the other Concentric circles
There are no common tangents There are no common tangents
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 )g
7]

v bbb bvp b b b v b e v v v i v v v v v D v v e e v v e e v v v e e v v e e D v v v D D v e e D v v e D v v e D D B e v D fv v e D D L B v e e e e e
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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 » 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 ..........

®)

noose the correct answer:

The number of tangents can be drawn from a point lies on a circle is ...

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

1 (El-Beheira 17)
(a) one (b) two (c) four (d) infinite number
) AB and AC are two tangent-segments at the two points B and C to a circle of radius
2 length 2 cm. If the length of E = 5 c¢m. s then the [ength of ‘A_C = cm.
(@)2 (b) 3 ©5 )8
' In the opposite figure :
XY and XZ are two tangents to the circle at Y and Z
3 | ,m (£ LYZ)=130° sthenm (£ X) = -om
(a) 50° (b) 65°
(c) 80° (d) 100°
) In the opposite figure :
If AB and AC are two tangent-segments to the circle M
4 | sm (£ MAC) =40° sthenm (£ CAB) = -

(a) 80° (b) 50° | _
(c) 40° (d) 20° {Damietta 04)

bbb v b b i b i v i v i v v f v p v b v v v v v b v f v f v v v B v v v B v v v B v B v v v B v v v B v B v B v B v B v B v e B v e v e B v
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Essay problems:

In the opposite 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 : S A
2 | 1f AB and AC are two tangent - segments to the circle M A
and m (£ MBC) = 30°
Prove that : A ABC is equilateral. c

In the opposite figure : C D

AB and AC are two tangents to the circle M /
3 A\%
B

, BD is a diameter in it » m (£ MAB) = 30°

Find : m (£ ACD)

@ In the opposite figure : c
—_— . D
XA and XB are two tangents to the circle at Aand B . /
4 | ,m (L AXB) =70° and m (£ DCB) = 125°
70
X A

Prove that :
(1) AB bisects £ DAX (2) AD // XB

& In the opposite figure : 'C
— — . D
AB and AC are two tangent-segments to the circle M .
5 | »AB//CD and m (£ BMD) = 130° .
CR B

(1) Prove that : CB bisects £ ACD
(&) Find : m (£ A) (El-Fayoum 17 » EL-Gharbia 16 s El-Kalyoubia 16 » El-Menia 15 » Cairo 14) « 50° »

bbb v b b v v b e v v v e v v v e e v v v e e v v e e v v v e v v v e e v v v e D D fv e v v v v e D v v v D D B e v D fv e e D D v b v e e e e e
J
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e TO=DO Y  ~

Homework

DO T~

noose the correct answer:

.In the opposite figure :

If AB and AC are two tangents to the circle M
sm (£ CBM) =25° sthenm (£ BAC) = - N
(a) 75° (b) 50°

(c) 25° (d) 12° 30 v

' In the opposite figure
CB and CA are two tangent - segments A
to the circle M and CB = BA /N
sthenm (£ C) = -evver

(a) 60° (b) 120°
(c) 90° (d) 100°

) In the opposite figure :
AB and AC are two tangents » if AB =4 cm.
sm (£ A) =60° ythenBC= -

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

(a) 3 cm. (b) 4 cm.
(¢) 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 A ABC =
(a) 21 cm. (b) 42 cm.

(c) 48 cm. (d) 28 cm.

L L L Ly Ly Ly L Ly Ly Ly Lo Ly Ly e Ly Ea ey Ly e Ly L by Yy Ce Ly ey ey e Er ey Cx Ly ey E LT Er LV T
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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 AABC = 18 cm.
sAX=2m.and CZ=3 cm.

Calculate : The length of BY

In the opposite figure :

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 :
AB and AC are two tangent-segments drawn from A
s m (£ AMB) =70°
Find : (1) m (£ ABC)
(@) m (£ ACD)

B
-]
70
M ) A
C

In the opposite figure :

AB and AC are two tangent-segments to

the circle M at B and C respectively > m (£ A) =45°
,BMNAC={D}

Prove that :

(1) The figure ABMC is cyclic quadrilateral.

(2)AD =AB + MB

B
45
D C A

(Helwan 09)

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

o JRRRRBRRBRRBRRIRREIRT
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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 : (1) C is the midpoint of AB
(2) AD L BD

duoule’ dliso panig usl
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B

(Alex. I4 5> South Sinai 12)

iy e b pv b b v b b be b v be D v pv D v e D v fv D e v fv e D v v D v v D v v D e D fv v D B v D v e D e D v e D v v D v D e B P e D v v D B v e v P B e v
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Sheet (14)

Angles of tangency
theorem (5),its corollaries, and its converse

Definition:

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 :
If AC is a tangent to the circle at A and AB contains the chord AB B

»then 2 BAC is an angle of tangency in the circle M » its chord is AB v

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 (£ BAC) = —%- m (AB) B

* £ BAD is an angle of tangency that intercepts the major AB

between its sides. o A C

- m (£ 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 Z D is an inscribed angle.
D
m (£ BAC)=m (£ D)

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
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e I AR R AR AR R AR R AR ARG 125 PRARAAARRRRRRRRRRRRAN e T

e o lilao @lygill aaa Jsoai pi
duoule’ dliso panig usl
ajaly OlS30 Gukig gigo



J3J3. Mathematics 3™ Prep. 2™ term 303J303ddadadadadadafadadadadafadad. Mr. Mokwoad Moked 35353

Corollary:

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) = 5 m (AB) B

s - m (£ AMB) (central angle) = m (@)

. m (£ BAC) (tangency angle) = 5+ 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
A
m (£ ABD) + m (£ AEB) = 180° .
E
B D

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 s then this ray is a tangent to the circle. “

Thus in the opposite figure :
If AB is a chord in the circle M »

R —

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 :

L]
220

A C

Fig. (1) Fig. (2) LLE Fig. (3) Fig. (4)

e bbb 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 v v v Ee D D v e e D v v v D v v e D D B e e D fv v e D D L B v e e e e e
S bvpr e i bbb i b b v b pe b fv b e b v v i fe D v v e e D v e e v v v i v D v i fe D b e e D v b e e D fv v e D fv v e Ee B fv e e B f v e Ee B D L f B e e e |
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B

o
120

Fig. (9) Fig. (10) Fig. (11)

noose 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 (L X)=-erove

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

o JRRRRBRRBRRRRRIRREIRT
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(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)= -
(a) 60° (b) 120°
(c) 90° | (d) 100°

duaoule’ dliso panig usl
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(Suez 2008)
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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
(a) 80° (b) 50°

(c) 40° (d 20° (Damietta 2004
In the opposite figure :

If AB and AC are two tangents to the circle M
sm (£ CBM) =25° sthen m (£ BAC) = --....

(a) 75° (b) 50°
(c) 25° (d) 12° 30
In the opposite figure :

AB and AC are two tangents s if AB =4 cm.
sm(ZA)=60° sthen BC = ereee

(a) 3 cm. - (b)4cm.
(¢) 5 cm. (d) 8 cm.
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 (BC) = --vvvvone

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

o JRRRRBRRBRRBRRIRREIRT
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(Kafr El-Sheikh 2008)
(a) 30° (b) 60° (c) 90° (d) 120°

In the opposite figure : /\
If AB =AC C : B

and m (£ YAC) = 50°
» then m (]’3—6) = e

50° (b) 100° (c) 80°

duoule’ dliso panig usl
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(Cairo 2004)

(d) 160°
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Essay problems:

Ll 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 > Y and Z

If the perimeter of A ABC = 18 cm.
sAX=2m.and CZ=3cm. C Y
Calculate : The length of BY (Sharkia 2003) « 4 cm. »

=2}

In the opposite figure :

M and N are two circles touching externally at D and ABis

B
' A
a common tangent to them at A and B | ‘70

DC is a common tangent to the two circles at D »

where DC () AB = {c}
Prove that : Bl C is the midpoint of AB

AD L BD (Alex. 2014 s South Sinai 2012)
€3 In the opposite figure : A
ABC is a triangle inscribed in a circle - .
» BD is a tangent to the circle at B |
» X EABand Y €BC » where XY // BD N ’
Prove that : AXYC is a cyclic quadrilateral. (El-Kalyoubia 2014 , Port Said 2013)

S hvpe e i b b v e b v v b e v v v e b v v e e v v v e e P v e v v v v e e v v e e v v e v D v v e v v v v e D v v e e D B e e D fv v e Ee D D D f B e e |
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In the opposite figure : ' C D
AB is a diameter in a circle N m
s its circumference is 44 cm. B ~ A
aC_DbisatangenttoitatCand_C_])b//_ﬁK : ' v
Find with proof :
m (£ DCA) The length of -(X(hf) (El-Fayoum 2013) « 45° s 11 cm. »

v iv bbb be b fv b b v fv b bv b v v o v pe D v v D v v D e v v v D v v D v v D e B D e D b v p v e D v B D e D D v D B v L v B B v Do v v v P v v B v e e Do v
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In the opposite figure :

XY » XZ are two tangents to the circle at Y and Z -
»m (£ YXZ) = 80°

and m (£ EDZ) = 130°

Prove that : Kl ZE = 7Y XZ // YE

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 : il The figure ABCD is a cyclic quadrilateral. D \ig/B
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 » If m (£ AEB) = 70° and
m (£ ADC) = 125° , Prove that :
AB =AC

B ACisa tangent to the circle passing through the points A s B and E (Alexandria 2014) 3
%

Ty Ly N N N N S Ty e PV VN N N IV T AN T T LT TPy o SO e

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

10

ABCD is a parallelogram in which AC = BC

Prove that : CDis a tangent to the circle circumscribed about the triangle ABC
(Suez 2012 s Red Sea 2012 s El-Menia 2013)

v pv v b bv b b be b v b D v pe D v fe D e Ew v B |
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m
Homework
m
Choose the correct answer:
I the measure of an angle of tangency = 70° » then the measure of the central angle
1 | subtended by the same arc equals ---.--.. (El-Kalyoubia 16 s Aswan 13)
(a) 35° (b) 70° (c) 140° (d) 105°
) In the opposite figure :

CB 5 CD are two tangent-segments at B » D
sm (£ C)=70° C
s then m (/D-ﬁ) equals - -

©

iy e b fv b b bv b b be b v be b v pv f v e D v v D e v D e D v v D v v D v v D e D fv v D fv v D v D v D v e D v v D v D e e P e D fv e v B v e v P B e v

(El-Dakahlia 17)
(a) 180° (b) 90° (c) 100° (d) 110°

) In the opposite figure :

BD touches the circle and m (AB) = thc measure of the circle
sthen m (£ ABD) = .-.o....

(a) 60° (b) 90° (c) 120° (d) 30°

In the opposite figure :
CDisa tangent to the circle M at A
and MB // CD » then m (£ BAD) = - eee
(a) 30° (b) 45° (c) 60° (d) 90°

e

D A C

Essay problems:

In the opposite figure :

AB and AC are two tangent-segments to the circle at B and C
sm (£ BDC) = 65°

Find with proof : m (£ BAC)

-—
)
(‘
Q =
™

e bbb b v b b v v b e v v v i b v v e e D v v e e D v e e v v v e D v v e e D v v v D D v e v D v v e D v v e D D B e v D fv e e D D L B v e e e e e
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A
[ In the opposite figure :

ABC is a triangle inscribed in a circle D
,BDisa tangent to the circle at B N A

,XEABand Y EBC » where XY // BD

Prove that : AXYC is a cyclic quadrilateral. (Cairo 17 , El-Kalyoubia 14 , Port Said 13)
In the opposite figure : )

— . _ A—~D
XYand XZ are two tangents to the circle from the point X w
sm (£ D)=110° sm (£ X) =40° .
Prove that : m (ZDE) =m (ZY) A

X =
In the opposite figure :

AB and AC are two tangents to the circle at B and C
IfCB=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

s AC // BD and m (£ A) = 40°

Find with proof :

(1) m (£ ACB) (&) m (£ ECD)
Then prove that : CB =CD

bbb bbb b b v v b e v v v i b v v e e D P v e e D v e e v v v e D e v e e D v v fv D D v e v v e e D v 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 :
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 (@) m (£ ABE) = m (£ EAC) {Damietta 09)

iy e b fv b b v b b be b v be D v pv b v v D v fv v e v fv v D v v D v v D e v v e D v v D v v B v e D e D v e D v v D v v D e B P e D v e D B v e v L B e 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 c
7 (1) Prove that : The figure ADEC is a cyclic quadrilateral. é>§
(2) Prove that : A FCE is isosceles. B A
(3) Determine the centre of the circle passing through the vertices of
the quadrilateral ADEC {Kafr El-Sheikh 08)
(3 In the opposite figure :

Two circles are touching internally at A X
» AX is the common tangent to them at A A
» AB and AD intersect the small circle at B » D

=)

iy e bfv b b v b b be f v be D v pv f v e D v fv D e v fv e e v v D v v D e v D e D fv v D v e D v e D v D v e D v v D v v D v v P e D v e D B v e e P B e v

and the great circle at C s E
Prove that : DB // EC (El-Gharbia 15 » El-Monofia 14 » Souhag 13}

A E
In the opposite figure : = -
AE // DB s m (£ BAE)=55° » /\
m (£ C) =110° and AB = AD o .
W
C

Prove that : (1) The figure ABCD is a cyclic quadrilateral.

(2) AE is a tangent to the circumcircle of the

quadrilateral ABCD (Beheira 05)

D

In the opposite figure : .
DA and DB are two tangent-segments to the circle M at Aand B

10 C Ethe circle M such that AB = AC h
Prove that : AC is a tangent to the circumcircle of A ABD N l-

bbb v b b b v b e v v v i b v v v e D v v e e D f i e v v v e D v v e e v v e e D v v e e D v v v D v v e D P B e e D fv v e D D v B v e e e e e
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Sheet (15)
Accumulative Basic Skills

noose the correct answer:

The corresponding angles of the two similar polygons are ....------ in measure.
(a) equal (b) different (¢) proportional (d) alternate

The area of a rhombus which the lengths of its diagonals are 6 cm. and 8 cm. equals oo

(a) 2 cm? (b) 14 cm? (c) 24 cm? (d) 48 cm?

The number of axes of symmetry of two congruent circles and touching externally
(El-Dakahlia 16)

(a)4 (b)2 ©1 (d) an infinite number.

 The medians of a triangle meet at the same point which divides each in the ratio

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

.......... * reeeer... from the base. (Beni Suef 17}
(al:2 (b)2:1 (c)1:3 (d3:2
| If the projection of a line segment on a straight line is a point » then the line segment
.......... the straight line. (North Sinai 17 s Alexandria 16)
(@) // b L ©€ @c
ABC is a right-angled triangle at B where AB = 6 cm. » BC=8cm.
then its area = «------- cm? | (Damietta 16)
(a) 48 (b) 14 (c) 24 (d)7
) The length of the side opposite to the angle of measure 30° in the right-angled triangle
equals - the length of the hypotenuse. , (Ismailia 16}
3
@ 5 ) —V; ©y2 @2
If m, and m, are two slopes of two parallel straight lines » then ... (El-Fayoum 16}
(@m +m,=0 (b) m; =m, ©)mxmy=—-1 (@m -m,=-1
The image of the point (2 s 3) by rotation R (O » 180°) is the point --------- (South Sinai 17)
(@) (2, 3) (b) (=2 53) (©)(25-3) (d)(-=2--3)

iy e b fv b b v b b b b v be D v pe f v v D v fv p e v fv e R v v D v v D v v v e D v v D B v D e e D v D D e D v v D v v v v D P e D v e v B v e v P B e v
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7] 2]
ﬁ If the side length of a rhombus is L cm. » then its perimeter = --..-..... cm.  (New Valley 17) &3
@710 5 5 7
7 | @L ()2 L ©) 4L @2y2L a
s 7
% 11 The measure of the interior angle of the regular hexagon = -.--...... (Alex. i7) %
g (a) 60° (b) 108° (c) 120° (d) 135° g
&I 2]
g 'If M is a circle of radius length r cm. 5 then the length of the semicircle = ------.-.. cm. g
12 7|
% @27 DR © L nr (@ Tr 3
s 7]
g A square of perimeter 20 cm. s then its area = .......... cm? (Beni Suef 16) g
13
% (2) 20 (b) 25 (c) 50 (d) 100 g
Jg’ -The two diagonals are equal in length and not perpendicular in the .--....... (El-Menia 16) %
14
g (a) square. (b) thombus. (c) rectangle. (d) parallelogram. g
i 7]
%1 5 Ifcos2 X= % where X is an acute angle sthen m (£ X) = .- (Beni Suef 16) %
g (a) 15° (b) 30° (c) 45° (d) 60° g
i 7]
g A ABC is aright-angled triangle at C 5 then the two angles A and B are ---.-...- (El-Menia 17) g
2] 2]
g 16 | (a) supplementary. (b) complementary. g
g (c) adjacent. (d) vertically opposite angles. g
g Two parallel lines to a third are ---....... (Luxor 16) E
7] 2]
g1 7 | (@) perpendicular. (b) parallel. ﬁ
g (c) intersecting. (d) skew. ﬁ
4d d4J
Jg’ The radius length of the circle whose centre is (7 s 4) and passes through the point (3 5 1) %
g 18 | equals - length units. (Aswan 16) JJg
g @3 (b) 4 ©)5 @6 3
¥ 3
g The number of symmetry axes of the square is ---------- (El-Fayoum 17) g
%19 @1 (b)2 ©3 (@4 3
7] &3
JJg 20 The numbers 5 s4 and - can be side lengths of a triangle. (El-Menia 16} g
] (a) 8 )9 (c) 10 (d) 12 y
7] L2
&3 7|
3 a &
A e YRR AR R RRRRRRRRRRRRR( 135 PRARRARARARRRRRRRARAS e 733
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JJg 21 A XYZ is a right-angled triangle at Y » then XZ .- YZ (North Sinai 17) g
7| @< (b)> ©= (d) is twice y
9 4
g In the opposite figure : g
ﬁ AB=AC AB=(2 X-1)cm.and AC=(X+2)cm. » %
L)
g 22 | then X = oo (Cairo 16) g
7 |@3 ®)5 ‘g’
JJJg (c) 11 d 14 g
% In the opposite figure : A %
JJg ABC is a right-angled triangle at B » g
8 g |mEO=% ,AB =3cm. s e a
g thenAC=.....----- c11L, (El-Fayoum 16) 2 g
) %
g (ay2 (b) 3 g
A NOELE )6 “
%
3 . 3
a3 /In the opposite figure : g
L)
g M is the centre of the circle » 0% g
%24 then m (£ CMB) = oo (South Sinai 16) ) M %
& (a) 36° (b) 72° 0% a
7| @144 (d) 180° 3
9 %
7] . 2]
)] . In the opposite figure : 5 l4em. A g
g ABCD is a trapezium in which AD // BC i a g
g 25 and AD is a diameter of circle M » ¢ A g
) ' 7]
g then the area of the shaded region = .-« (Damietia 16) g
5| @70cm? (b) 147 e’ 3
7| ©170cem? (d) 224 cm? %
3 3
5 O T~ 2
g Best wishes g
i OO T~ 3
L) 2]
) 2]
) 2]
e %
2% mynﬂnnnﬁfiﬁgfﬁgnnnnnJznnnnnnnnnnnnnnnnnnm{f o
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