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Besides the examinations existing in the notebook
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PREP.

SECOND TERM



First ‘ Algebra and Probability Exams

The specification table of algebra and probability examination paper
For preparatory three (Second term) 2023/2024

foi ™
Marks
Contents Number of questions
The mark The total
Accumulative basic skills | (3) Objective items 3 3
(1) Objective item 1
Equations. 10
(1 %) Essay questions 9
Algebraic fractional functions | (1) Objective item 1
. 13
and the operations on them. @Y Fay jiicationg 12
(1) Objective item 1
Probability. 4
( L) Essay question 3
2
(1) Objective question 6
The total 30
(4) Essay questions 24
o J

* The examination paper contains :
Five questions
First question is 6 - multiple choice items , each contains 4 alternatives
only one is true.

This question worths 6 marks.

Four essay questions , each contains at least two items and assign for each
question 6 marks.




Some Governorates'
Examinations Algebra and Probability 3

m Ismailia Governorate

Answer the following questions : (Calculator is permitted)

prep.

n Choose the correct answer from those given answers :

EIf|X|:5 ,thenx: ...............

@35 (b)-5 (c)x5 (d)10
‘2] The domain of the algebraic fraction X=3 equals the domain of the algebraic fraction -+
X + 4 X
@ 5% ®) © 2 @
(3] If the probability to success in the preparatory certificate exam is 85 % » then the probability
to fall is ...............
3 3 17
(@) 200 ®) 55 © 5o (d)0.85
4 If y 8 then y L T S
L 1 ol
OF (b)2 (©) 55 @ 1

5 If the two equations : X +2y =3 > 3 X+ ky=9have an infinite number of solutions
mR xR sthenk = --vvvvveeee

(a)2 () 3 (c) 6 (d)9
B EX+3y=T,5then X+3(y+5)=meieem.
(a) 22 (b) 12 ()7 (d) 35

n [a] Find in R X R the solution set of the two equations algebraically : y=2X , X Sy y2 =20

[b] Find n (X) in the simplest form , showing the domain where :

_ (X 2) X +2X+4
n(X) =
o —8 |

. [a] Find in R X R the solution set of the two equations a.lgebralca]ly X+2y=8 > 3X+y=9

[b] Find n (X) in the simplest form > showing the domain where :
2
X +3X X-5
n = +
= £o¥1x+3 XZAG” 5

n [a] Using the general formula » find in R the solution set of the equation :
X (X + 3) =1 (rounding the result to the nearest one decimal place)
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[b]Ifn(X):i—jaﬁnd:

10! (X) and identify the domain of n~ !
2 The value of Xifn (X) =3

x2i%-12 , (X):(x_?’)(erl)
XZe5X 44 K X2+2X+1

» prove that : n, X)) = n, (X) for all values of X which belong to the common domain.

B (2] (0=

[b] If A and B are two events from the sample space of a random experiment
,P(A)=07 , P(B)=04 , P(AUB)=0.8 ,find:
(1P (B) 2]P(ANB) (3JP(A-B)

(2] oo R,

Answer the following questions : (Calculator is permitted)

n Choose the correct answer from the given ones :

1] If A and B are two mutually exclusive events of a random experiment > P (A) =0.2

s, P(AUB)=0.7 5then P(B) = -+ eevevee

(a) zero b)) 1 ()05 (d)09
"2 The set of zeroes of the function f : f (X) = (X — 1)2 (X +2)18 --oermmmeeen

@41,2} ) {1,-2} ) {-1,2} @{-1,-251}
‘3| The two straight lines : X+5y=1 > X+5y—8=0are -

(a) coincident. (b) parallel.

(c) perpendicular. (d) intersecting and non perpendicular.
4 IfY16+9 =4 + X sthen X = ---evvoveen

@3 (b)4 (e)5 (@1
‘5] If X is a negative number » then the greatest number of the following is -«

(a) 5 X ®)5+X ©5-% (d)%
E%+%+%z%(where)(¢ ZETO > Y # ZEro)

(a) 2 (b) 3 ) X+y dX+y+1

a [a] Find algebraically the solution set of the two equationsinRxR:y=X+4 , X+y=4

X\ X+4
X1 x*-16

[b] Find n (X) in the simplest form ; showing the domain of n : n (X) =
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B [a] By using the general formula , find in R the solution set of the equation :

x2=2 (X + 6) (rounding the results to two decimal places)

[b] Find n (X) in the simplest form , showing the domain of n :

P, g
n(X) = X
X2+X-6 X’+2X+4

2 3 2
. X o B g el L
n [a]Ifnl(X)_i > n2(30_4—x=thenprovethat.nl_n

e x4 _ 2

[b] Find algebraically the solution set of the two equations in[R xR :
X=y+1 > (X—y)2+y:3

B [a]I‘fn(jC):,X;2 > then find : n~ ! (X) > showing the domain of n” !
X"-5X+6

[b] Abox contains 15 identical cards numbered from 1 to 15 » a card is drawn randomly.
Find the probability that the number on the card is :

|1 divisible by 3 ' 2| an odd number and divisible by 3

y :
n Beni Suef Governorate @

Answer the following questions : (Calculator is permitted)

n Choose the correct answer from those given :

~

1QUQ= e
(@R ®)Q (0) Z ()9
‘2] If there are an infinite number of solutions in IR x IR of the two equations :

X+3y:2 b 2x+my:4 sthenm = - eereenen

@2 (b)3 (c)4 (d)6
Bl DY - n . 1
(a) = (b) > (c) < (d)=
'4]If A and B are two mutually exclusive events from the sample space of a random experiment
sthen P(A—B) = -ovvvnnene
(@) P(A) (b) P(B) (c) P(A) (d)P(B)
5/ If)16+9=4 +a sthena—-rreer
(a) zero (b) 1 ()2 @3
'8 The set of zeroes of the function f : f (X) = ;C;_ 11 i
(a){1,-1} M) {1} () {-1} d) D
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E [a] Find n (X) in the simplest form > showing the domain of the function n where :

2
x2i2x . Xi0
n((Xx) = +
x%_-4 _¥¥x-6

[b] Find in R X R the solution set of the two equations : 2 X +y=1land X +2y=5

. : X+1 3
a| If the domain of the function f : ===  sIR—15
B [a] fifeO= 37" {5}

» then find : the value of a

[b] By using the general formula - find in R the solution set of the equation :
3x*=5x-1 (rounding the result to two decimal places)

n [a] Find n (X) in the simplest form > showing the domain of the function n where :

2X-4 b gim,)) . . g
n = = » then find n (0) if possible.
(% R8N I S

[b] Find in R X R the solution set of the two equations : X —y =0 and X8+ X y+ y2 =0

- X+5 a 2X-1
B [a]Ifnl(X)_ﬁandnz(X)_2—

+4X =]
» then prove that : n, X) = n, (X) for all values of X which belong to the common domain
and find this domain.

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

sP(A)=04 > PB)=05andP(AUB)=0.8 >find :
1 P(ANB) ‘2] The probability of non-occurrence of the event A

) P
4| i o RS

Answer the following questions :

n Choose the correct answer from the given answers :

IIfXYZS > Xy2:20 ,theny: ...............

(a) 2 {h)—2 (c) +2 (d) 4
BIEX3+8=(X+2) (X2 +kX+4) thenk=orrorrs

(a)-2 (b) 2 (c)-4 (d)4
BlIfy? —k=(y—3)(y+3) sthenk = -rvoeeevvvns

()9 (b)—6 =9 (d) 6

‘4| The number of solutions of the two equations : X+ y =2 and 4 —2 X = 2 y together

ls ...............

(a) zero b)) 1 (c)2 (d) an infinite number.
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"5 The set of zeroes of the function f where f (X) = X B 9ig o

(@R ®) {3,-3} (©)R-{3,-3} (d) D
BNEX CY ,then BREPTY) = - oevovena
(@) X ®Y (©) P(X) (d) P(Y)

3 (2] Find in R x R the solution set of the two equations : 2y =3+X , 2X=4-y

[b] If the domain of n: n (X) = —5>—>isR—{1,3} , then find : the value of b
X" +bX+3

B [a] Find in R X R the solution set of the two equations : X + y =0 and D y2 =
X2 1
bl Ifn —— =, =
[blIfn, (X) P O P n, () =35
» prove that : n, X)) = n, (X) for all the values of X belonging to the common domain.

n [a] Find in R the solution set of the equation : X2x1=3% rounding the results to two
decimal places.

X+2 I 2:0C
x2_4 2X+4

[b] Find n (X) in the simplest form , showing the domain : n (X) =

E [a] If A and B are two mutually exclusive events > P (B)=0.3 > P (AU B) =038 > then find :
1P(ANB) (2]P(A)

[b] Find n (X) in the simplest form , showing the domain of n :

.
PER X %
n(X)= +
X 18 X2_a%o”

‘ﬂ Assiut Governorate

Answer the following questions : (Calculator is permitted)

n Choose the correct answer :

1 If the solution set of the two equations : X +2y=5 >, 2X+ky=3inR xR equals &

,tl]_enk: ...............
(@) 2 (b) —2 (c) 4 (d)-4
2)I£0.0043 =43 x 10X 5 then X = -+-evvvenee
(a)-4 (®)-3 (c) 4 (d3
3) 59
SIfIl -1n, >N :—,thenn o e
. x4 I(X) L8 200 x244 x2_4
X + _
(a) (b Sy ~ a)y————
X°-4 V%4 ©=% d)—%
4] If AC S of a random experiment and P (A) + P(A) =2k sthenk = ----oveeevn.
1 1 1
@1 OF OF; @4
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5vax+9 —i%y ,then X= P

(a)4 (b) 16 (c) 25 (d)—4
6 Ifb+|-9|=zero sthenb = -eeee:
(a) 9 (b)-9 (c)+9 (d) zero

a [a] Find in R the solution set of the equation : X (X + 8) + 9 =0 by using the general formula
> rounding the result to one decimal place.

[b] Find n (X) in the simplest form , showing the domain of n > where :

2
X“°4+44X+3 X+3
n((x)= A,
¥ A Nty B0

EJ (2] Find in R x R the solution set of the two equations : X—y=1 , X2 +y>=25

2
[b]Ifn (X) = i,_ )lc + pos) x;; - » find n (X) in the simplest form > showing the domain of n
c— + +

a| Find 1n R X [R the solution set of the two equations algebraically :
[a] Find in R X R the soluti f th, i algebraicall
2X-y=3 » X42y=4

2
bl Ifn (X) = —X-=2X __ _find if possible :
[b] 0 o — p

1) n ! (X) in the simplest form » showing the domain of n~ 1
2n ' )
B [a] Find the common domain for the two functions n, ,n, where :

. X-4 __2X
B 0= e 2 3 e x

[b] If A and B are two events from the sample space of a random experiment , P (A) = % s P(B)= %
> find P (A U B) in each of the following cases :
1]P(ANB)= % 2| A and B are mutually exclusive events.

/
(6] o

2

Answer the following questions : (Calculator is permitted)
n Choose the correct answer from those given :
1] The solution set of the two equations : X=3 > y=4inR XRis --ereeemene
OREFTO) b {@>3)} (@R (d) D
(2)fa~b=3,thena’~2ab+ b= i
(a)3 (b)-3 ()9 (d)=9
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BIfz(H={2} > FOO=X3—m >thenm= i

(a)% (b) 2 (c) 4 (d)8
1) ¢ S ——
@+X ®) | x| (c)-X (d) X
5|If A and B are two mutually exclusive events in the sample space of a random experiment
sthen P(AB) = -vvvveeene
(a) zero (b) 1 (c)05 (d)

\SJIf(X—z)Zero: 1 sthen X &= ----coeeevennee
(a) zero b) 1 ()2 (d)y=2

a [a] Find in R X R the solution set of the two equations : X -y =2 > o> y:2 =20

[b] Find n (X) in its simplest form , showing the domain where :

b | 22X ¥¥x 10 . . _
n = X then find n (— 1) if possible.
P = X 2 K 16%+5 e

B [a] Using the general formula > find in IR the solution set of the equation :

X2-4X+1=zero (approximate the result to the nearest two decimals)

[b] Find n (X) in its simplest form , showing the domain of n :

V2 X+4 oA
n(X) = —
x3_8 X2+X-6

I3 [2] Two acute angles in a right-angled triangle » the difference between their measures is 50°

» find the measure of each one.

2 3 2
_ X _ X+ X"+ X S
[I)] If 111 (X) = W ? 112 (X) = W > prove that : 111 = nz

isR—{1,-1},find:

B [a] If the domain of the function n : n (X) = %

(1| The value of k

20! (X) in the simplest form > show the domain of n™ :

[b] If A and B are two events in the sample space of a random experiment > and
P(A)=03 , P(B)=06 >, P(AUB)=0.7 »find :
(1]P(AMB) (2]JP(A-B) B3P @A)
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/ -» L S— ; :_I 'I:
‘ﬂ Luxor Governorate

Answer the following questions :

n Choose the correct answer :

MIEX2+k-9=(X—-3) (X +3) >thenk = --rreerreeen-

(@3 (b)-3 (c) zero (d)9

'2] Quarter of the number 220 = e
(a) 2° (b) 218 (c) 219 (d) 2%

'3 If the age of Ahmed now is X + 2 years » then his age 5 years ago is - years.
(@) X-5 b)X+3 (e)5X dx-3

‘4] The number of solutions of the two equations : X+y=4 >, 3X+3y=7immR xR

(a) zero (b)'1 (c)2 (d) an infinite number.
5] The set of zeroes of the function f : f (X) =4 1is ---emeeeees
(@) 14} ®) {-4} () D @ {4,-4)
6] If A and B are two events of the sample space of a random experiment and A C B
sthenP(AUB) = oo
(@) P(A) (b) P(B) (c) zero ()P(ANB)

a| Find algebraically in R x R the S.S. of the two equations : 2 X —y = > X+2y=
[a] Find algebraically in R x R the S.S. of th i v 3 2 4

[b] Find n (X) in the simplest form , showing the domain :

X%2+2X X+2 ) :
n((X) = = > then find : n (2) >n (— 2) if possible.
( 56327 XT3 X419 @-nE2itp

B [a] Find in R the solution set of the equation : xX2_2X=6 (given thatﬁ =2.65)

0%t
bl Ifn =———— >then:
[b] 1t (X} %2 _50cams

1 Put n (X) in the simplest form. (2 | Write the domain.

'3 Find the set of zeroes of n

n [a] Find in R X R the solution set of the two equations : y — X=2 > X2+Xy—4:0

2 2
[b] Find n (X) in the simplest form , showing the domain : n (X) = X +32 X+4_ 29 —X
X -8 X "+X-6

I [a] Two acute angles in a right-angled triangle » the difference between their measures is 50°

Find the measure of each angle.

10
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[b] If A and B are two events of the sample space of a random experiment and
P(A)=05 , PB)=X > P(AUB)=0.8 ;then find Xif :

1]A and B are mutually exclusive. 2]P(ANB)=0.1

‘n New Valley Governorate (RAY

Answer the following questions : (Calculator is allowed)

n Choose the correct answer from those given :

1] If A and B are two events of the sample space of a random experiment where B C A

> then P (A U B) = e

(a) P (B) (b) P(A) (c)P(ANB) (d) zero
"2 The set of zeroes of the function f : f (X) =—7 Xis «+eereeee

(a) {-7} ®) {7} () {0} d) D
/3| The solution set of the inequality : 4 — X <0 in R ig «--eeeeeees

(a) J-4 50 (b) 14 5 oo (© oo =4[ (d) ]~ 4]
‘4] The number of solutions of the equation : X =1 in R X R is --weeee-

@0 b)1 ()2 (d) infinite.
‘5| The domain of the function f : f (X) = X2 _1isfep-

@) {1} b)R-{1} ©R-{1,-1} (AR
EIfX2:7X+y > y2:X+7y > X;tyathenxz+y2: ---------------

(@8 (b) 16 (c) 48 (d) 64

] [a] Find graphically in R x R the solution set of the two equations :
2X-y=5 5 X+y=4,then find the surface area of the triangle bounded by the two

lines (representing the equations) and the y-axis.

[b] Find n (X) in the simplest form , showing the domain where :

X+3 X8
n(X) = X
X2+2X+4 X’+X-6

N2
alIfn =—= ==, then find :
B a1 00= 52

1) n ! (X) 1n the simplest form > showing the domain.

2] The value of Xifn~ ! (X) =2

[b] Find the solution set of the two equations : y—X=2 , Xy+ y2 =4mRxR

11
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n [a] Using the general formula , find in R the solution set of the equation : 2 X 2-14+5Xx
(approximating the result to the nearest one decimal place)

- X X+5
Rl
-1 X“+6X+5

| =2

[b] Find n (X) in the simplest form > showing the domain where : n (X) = 3;;

2

2 3 2
B [a]]fnl(X):ﬁ 5 nz(X):waprovethat:n =n

0656 12

[b] If P (A) = % , P(B)= % , PAUB) = % where A and B are two events of the sample
space of a random experiment > find :

1/P(AMNB) 2/]P(A-B)

(,
n South Sinai Governorate

Answer the following questions :

n Choose the correct answer from those given :
1] The set of zeroes of the function f where f (X) = gty i —
() {2} ®) {2 ,-2} )R d) D
'2| The number of solutions of the two equations : X+ y =2 and y + X = 3 together is -----------
(a) zero b) 1 (c) D (d) an infinite number.
3 IfP(A) = % >then P (A) = -vvvevevenens

@1 ) 3 OF @ 1
‘4| The domain of the functionn : n (X) = x)_c I 1S wroeneeeeenes
@ R-{o0} by R-{1} R-{0,1} (AR
BIIE X3 =64 »then | X = -oveeeeees
(@2 (b) +2 (c)4 (d)+8
‘6] If the sum of two positive numbers is 7 and their product is 12 5 then the two numbers
A —
@2,5 b)2,6 (c)3,4 (d)1,6

a [a] Find n (X) in the simplest form , showing the domain of the function where :

xX-3 4
n = —
) W Tx+12 APXX

[b] By using the general formula - find in IR the solution set of the equation :
2x2-5x+820 (approximating to the nearest two decimal places)

12
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5 _ _ 1. . B0
B[a]Provethat.nl_nzwherenl(x)—ZX+4andn2(30—x2+4X+4

[b] Find in R x IR the solution set of the two equations : X —y =0 and X o y + y2 =27

I3 2] Solve the following two equationsin RxR:2X-y=3 , X+2y=4

3
7 : , . . X -8 X+3
[b] Simplify to the simplest form , showing the domain : n (X) = X
g s ’ = K -6 0RO

P
B a0 00=—2"2%,find:
X"-3X+2

1071 (X) in the simplest form > showing the domain of n~ !
'2) The value of Xif n= 1 (X) =3

[b] If A and B are two events from the sample space of a random experiment and
P(A)=03 > PB)=06 > P(A(NB)=02>find:
1/P(AUB) 2/P(B)

e
m Red Sea Governorate

Answer the following questions :

&

n Choose the correct answer from the given answers :

1] If the two equations : X + 4y =7 and 3 X + k y = 21 have an infinite number of solutions
mR xR sthenk = -vvvveeeen

(a) 4 (b) 7 (c) 12 (d) 21
‘2| The domain of the function f : f (X) =X —3is oereeees
@R-{3} by R-{-3} (c) {zero} (AR
2] The additive inverse of | — 3 | is --emeeeees
(a) 3 (b) -3 ©)+3 () %
‘4] The set of zeroes of the function f : f (X) = );CZ__ZQ 1S -roeeeeeeenenes
() {2} ) R-{2} ©){3,-3} @ {3,2,-3}
‘5| If Aand B are two mutually exclusive events in a random experiment > then P (A—B) = --ooevvee.
(@) P(A) (b) P(B) (©) P(A) (d) <
BIFf()=3sthen f(=1) =
(@1 (b) 3 (-1 (d-3

a [a] Find the solution set of the two equations : X +y=4 , 2X-y=2mR xR

X +3X+2 X2 ¥
bl Ifn = = e N
[b] =245 x%-4 2 x2W12
> prove that : n, X)) = n, (X) for all values of X which belong to the common domain

» then find the common domain.

13



B [a] Find n (X) in its simplest form > showing the domain where :

n g X+1
n o X
) X2.3X40 @-+26454

[b] Find the solution set of the equation : X 2_2x-6=0mR using the general rule

> rounding the results to the nearest one decimal place.

n [a] Solve the two equations : X —y=1 > XZ—yZZZSme]R

2 ~ T 2 i B2y K X+5
b] Find n (X) in its simplest form > sho the domain where : n = —
L § E b % X2-1 x21.4525

B [alIfn (X) = i:zc _: » find in the simplest form : nL (X) > showing the domain of n™ ;

[b] If A and B are two events from the sample space of a random experiment and
P(A)=06 > PB)=05andP(A(B)=03
»find: 1/P(AUB) (2]P(A-B)
(3]P(A)

14



Second‘ Geometry Exams

The specification table of geometry examination paper
For preparatory three (Second term) 2023/2024

Marks

Contents Number of questions
The mark The total

Accumulative basic skills | (3) Objective items 3 3

# Basic definitions and concepts.
 Position of a point , a straight SR
line , a circle %th respect t%h LD Objechivestom 1
a circle.
* Identifying the circle. g

# The relation between the
chords of a circle and its (1) Essay question 6
centre.

# Central angles and
measuring arcs. (1) Objective item 1

# The relation between the 7
inscribed and central
angles.

# Inscribed angles subtended
by the same arc.

(1) Essay question 6

# The cyclic quadrilateral (1) Objective item 1
* Properties of the cyclic . 7
qualtf)lrilateral. y (1) Essay question 6
# The relation between the
tangents of a circle. (1) Essay question 6 6
x Angles of tangency.
(1) Objective question 6
The total 30
(4) Essay questions 24

* The examination paper contains :
Five questions »

First question is 6 - multiple choice items » each contains 4 alternatives
only one is true.

This question worths 6 marks.
Four essay questions > each contains at least two items and assign for each
question 6 marks.

R
Do




Some Governorates'
Examinations Geometry

[ o RO,

Answer the following questions : (Calculator is permitted)

EP Choose the correct answer from those given :

(1]M and N are two circles » their radii lengths are 5 cm. and 3 em. respectively s MN = 8 cm.

» then the two circles are -

(a) distant. (b) touching externally.

(c) concentric. (d) touching internally.
‘2] The sum of measures of two supplementary angles equals ------------

(a) 360° (b) 270° (c) 180° (d) 90°
‘3| In the opposite figure :

ABNCD={E} »m (AC) = 100°

,m (DB)=50° > thenm (£ E) = --vevevvvne-

(a) 25° (b) 75°
(c) 50° (d) 30°

|4 If the measures of two angles in a triangle are 40° and 100° , then the triangle is -+
(a) a scalene triangle. (b) an isosceles triangle.
(c) an equilateral triangle. (d) a right-angled triangle.

|5 | In the opposite figure : b
ABCD is a cyclic quadrilateral v
>»m (£ BAC) =70° sthen m (£ BDC) = -+
(a) 35° (b) 70° . L
(c) 140° (d) 80°

6If BD bisects £ ABC >m (£ ABC) =60° > then m (£ ABD) = -+-eeeeee
(a) 120° (b) 60° (c) 40° (d) 30°

] [a] In the opposite figure :

Two concentric circles with centre M
, AB is a chord in the greater circle - .

- e S~ A
and intersects the smaller at C »D > ME L AB V

Prove that : AC=DB

16



[b] In the opposite figure :
AB is a diameter in the circle M

»m (AC) = 120°

Find: 1 m (£ C)
(2]m (£ A)

B [a] In the opposite figure :
AB and CD are two chords in the circle M
»MX L AB,MY L CD
s MX=MY ,YD="7cm.
Find : the length of AB
[b] In the opposite figure :
ADisa tangent to the circle M at A

>m (£ ABC) =70° ,m (£ BAC) = 60°

Find : m (£ BAD)

I [a] State two cases of a cyclic quadrilateral.

[b] In the opposite figure : D A
AD// BC , CF bisects 2 DCE F
50 5
»m (£ DCF) =50° > m (£ B) =80° - N 80
E &z B

Prove that : ABCD is a cyclic quadrilateral.

5 [a] In the opposite figure :
A ABC i1s inscribed in the circle M
>m (£ ACB) =45°
Find : 1/ m (£ AMB)

'2/m (£ MAB)
[b] In the opposite figure :

AB > AC are two tangents to

the circle at B 5 C

-m (£ E)=110° ,m (£ A) =40°
Prove that : m (£ ABC) =m (£ DBC)
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Answer the following questions : (Calculators are permitted)

n Choose the correct answer from those given :

1] The measure of the arc which equals one third of the measure of the circle equals -+

(a) 60° (b) 120° (c) 180° (d) 270°
‘2| In the right-angled triangle > the length of the median drawn from the right angle
equals oo the length of the hypotenuse.
(a) fourth (b) one third (c¢) half (d) twice
'3/M and N are two touching externally circles with radii lengths 9 cm. and 5 cm.
s then MN = «eoeererens cm.
(@5 (b)9 (c)4 (d) 14
4] AABC is a right-angled triangle at B b AB =6 cm. »AC =10 cm. > then BC = ----oeeov cm.
(a) 6 (b) 8 (c) 10 (d) 4
5] If ABCD is a cyclic quadrilateral > m (£ B) =70° > thenm (£ D) = ---ovoeeven
(a) 20° (b) 70° (c) 110° (d) 90°
6] If a straight line intersects two parallel straight lines > then each two alternate angles
ATE «-veeneereenee
(a) equal in measure. (b) supplementary. (c) complementary.  (d) otherwise.

B [a] In the opposite figure :
If XY =XZ ,MA 1 XY
»MB L XZ
> prove that : AC =BD
[b] In the opposite figure :
XY is a diameter in a circle M
»YZisa tangent-segment at Y
» A is the midpoint of XB
Prove that : the figure MAZY is a cyclic quadrilateral.

EJ [a] In the opposite figure :
A circle touches the sides of a triangle AB
,BC,CAatD,E,F respectively
sAD=3cm. s BE=4cm. ,CF=5cm.
Find : the perimeter of A ABC
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[b] In the opposite figure : A
ABCD is a cyclic quadrilateral 100
D B
»BC=DC

>m (£ A) =100°
Find : m (£ CBD)

I} [a] In the opposite figure :
M is acircle » MA and MC are two radii
»m (£ AMC) = 100° , B EAC
Find : m (£ ABC)

[b] AB is a diameter in a circle » draw the two chords AC and BC >m (L A)=40°
Find by proof : m (£ B)

B [a] In the opposite figure :
ABD is a triangle inscribed in a circle
> ﬁf is a tangent to the circle at B » m (£ ABC) = 70°
Find: 1/ m (£ D)

(2]m (Xﬁ) "the minor arc"

[b] Using your geometric tools > draw AB with length 5 cm. > then draw on one figure
a circle passing through the two points A and B and its diameter length is 5 cm.

What are the possible solutions ?

(31 o coerrss L
=
Answer the following questions : (Calculator is allowed)
EP Choose the correct answer from the given answers :
1] The circumference of a circle is 20 JU cm. > then its area equals -+ cm?
(a) 10 7T (b) 100 7T (c) 200 7T (d) 400 7T
‘2] The measure of the interior angle of the regular pentagon equals -
(a) 60° (b) 90° (c) 108° (d) 120°
3] Two circles M > N are touching internally , if their radii lengths are 5 cm. > 9 cm.
s then MN = «oeoeerrrens cm.
(a) 14 (b) 4 ()5 9
‘4] The measure of the inscribed angle is - the measure of the central angle subtended
by the same arc.
(a) third (b) quarter (c) half (d) twice

19



(UICL-MOASSCR]

‘5] The measure of the exterior angle at any vertex of the equilateral triangle equals -

(a) 30° (b) 45° (c) 60° (d) 120°
6 If ABCD is a cyclic quadrilateral > m (£ A) =70° >thenm (£ C) = --eoeoveveves
(a) 70° (b) 90° (c) 110° (d) 130°
In th ite fi :
3 [a] In the opposite figure m R

Two concentric circles at M D

, D is the midpoint of OH »m (£ A) = 40°

> ABisa tangent to the big circle at B

Find with proof : m (£ DMB) L
[b] In the opposite figure : 4 SOX
XYZL is a quadrilateral » m (£ YLZ) =40° Z
>m (£ X)=80°,LZ=2Y
Prove that : XYZL is a cyclic quadrilateral. Y

) [2] In the opposite figure :
AB > AC are two chords in the circle M
»AB=AC , MD | AB ,MH 1 AC
Prove that : DX = HY

[b] In the opposite figure :
ABC is a triangle s m (£ BAC)=60° ,m (£ B)=3 X
>m(£C)=5X°,m (£ BAO)=75°
Find with proof : the value of X
> then prove that : AOisa tangent to the circle which
passes through the points A » B and C

8 [a] In the opposite figure :
AB is a diameter in the circle M
, D is the midpoint of ADC
»m (AD) = 70°
Find with proof : m (£ ADC) > m (£ DCB)

[b] In the opposite figure :
ABNAC={A} >m(£A)=30°
»m (BC) = 80°
Find with proof : m (ID)
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B [a] In the opposite figure : D A
AD // BC , CH bisects Z DCO
>m (£ B) =70° »m (£ OCH) = 55° 55 )\ 76
Prove that : ABCD is a cyclic quadrilateral.

[b] In the opposite figure :
AB and AC are two tangents to
the circle at B and C
>m (£ A)=40° ,m (£ X) =110°
Prove that : BC bisects 2 ABY

I ' i
n Beni Suef Governorate

Answer the following questions : (Calculator is permitted)

n Choose the correct answer from those given :

1] ABCD is a square > then m (£ ACB) = ---evooveeo

(a) 90° (b) 60° (c) 45° (d) 30°

‘2] If the length of AB = 6 cm. » then the radius length of the smallest circle which passes
through the two points A and B equals -+ cm.
(a)2 (b)3 (c)6 (d) 12

3] AABC is right-angled at B , D is the midpoint of AC > then BD = -+-rvoniine
(a) AB (b) BC (c) AC (d) AD
4] ABCD is a cyclic quadrilateral > if m (£ ACB) = 80° > then m (£ ADB) = ---vveeevv.
(a) 40° (b) 80° (c)100° (d) 160°
5] If the ratio between the lengths of two corresponding sides of two similar polygons equals

3 : 4, then the ratio between their perimeters equals -

(a)3:4 (b)4:3 (c)9:16 (d)16:9

6] In the opposite figure : €
ABNCD={E} »m (£ ABC) = 70° D
and m (DB) = 60° > then m (£ E) = - orvvoe \
(a) 40° (b) 60° ‘”‘\____FjO/B E
(c) 80° (d) 100°
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E [a] In the opposite figure :
ABCD is a quadrilateral inscribed in a circle
>m (£ C) =80° and m (£ ADB) = 30°

Find : m (£ ABD)
[b] In the opposite figure :
A circle with centre M , CB N DA = {A}
>m (£ DMC) = 140° and AB = BD
Find : m (£ BAD)

EJ 2] In the opposite figure :
A ABC 1s inscribed in a circle
> CDisa tangent to the circle at C and AB/ XY
Prove that : CD is a tangent to the circle passing
through the vertices of A XYC
[b] In the opposite figure :
Two concentric circles M s m (£ B) = 65°
> E and E are two tangent-segments
to the smaller circle at D and E

1| Prove that : AB = AC 2|Find : m (£ BAC)

I} [a] In the opposite figure :
E and E are two tangent-segments
to the circle M at B and C
» BD is a diameter in the circle and m (£ BAC) =40°
Find : m (£ CBD)

[b] In the opposite figure :
BCisa tangent to the circle M at C
M EAD ,D is the midpoint of CE and AB // MC

Prove that : the figure ABCD is a cyclic quadrilateral.

5} [2] In the opposite figure :
E and E are two chords in a circle
»AB = CD and AB// CD

Prove that : AD is a diameter in the circle.
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[b] In the opposite figure :
ABisa tangent to the circle M at A '
,ABNCM = {B} »m (£ ABC) = 30° and AC = 6 cmn. ‘
Find : 1/ m (£ AMC) Za

%

2 The length of AB

s
¥

Answer the following questions : (Calculator is permitted)

EP Choose the correct answer from the given ones :

"1 In the opposite figure :

(a) 100° (b) 180°

)

B
ﬂ Souhag Governorate
D

‘2| In the opposite figure :

=
E=—
A

51’1’1(LCAB):40° ,thenm(AB): ...............
(a) 50° (b) 40°
() 100° (d) 70°

| 3| The number of circles whose centre is (7 >4) and pass through the point (3 5 1) is -

(a) 2 (b) 1 ()5 (d) infinite.
‘4] The number of symmetry axes of an equilateral triangle equals -

(a1l (b)2 ()3 (d)4

5] A circle is of circumference 6 JU cm. > then the length of its diameter equals -+
(a) 6 (b)3 (c) 12 do

6] The area of the rhombus with diagonal lengths 6 cm. > 8 cm. is -----ooeev cm?
(a) 2 (b) 14 (c) 24 (d) 48

A
B
80
(c) 80° (d) 360° N2 °
(
B
M

A
E 1s a diameter in the circle M m

[a] In the opposite figure :
(N
m (£ ADB) = 30° A

D B
(2 =10 v
Find : m (£ ABD)
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[b] In the opposite figure : A &:

EaﬁaretwochordsmﬂlecircleM s EX=YF EF

» X and Y are the midpoints of AB and CD '
Prove that : AB=CD B D

B [a] In the opposite figure :
A ABC 1s inscribed in the circle
> ADisa tangent to the circle at A
, X EAB , Y EAC where XY // BC
Prove that :

ADisa tangent to the circle passing through the points A » X and Y

[b] In the opposite figure :
AENAC= {A} > BC is a diameter in the circle M
»m (£ A) =20° ,m (BD) = 40°
Find : m (ED)

3 (2] In the opposite figure :
AB and AC are two tangents to the circle
>»m (£ D)=60° ,CB =10 cm.
Find : the perimeter of A ABC

[b] In the opposite figure :
AB is a diameter in the circle M

> BD is a tangent-segment to the circle at B

, E is the midpoint of AC

Prove that : the figure MEDB is a cyclic quadrilateral. v

B [a] In the opposite figure :

In circle M

>»m (£ MAB) = 40°
»m (AC) = m (BC)
Find : m (£ CAM)

[bl M , N are two circles » their radii lengths are 8 cm. > 6 cm. respectively. Determine the

position of each of them with respect to the other in each of the following cases :

1 MN =2 cm. 2] MN =6 cm. 3)MN&]0 509
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Answer the following questions :

EP Choose the correct answer from those given :

1]If3 ,7 > X are side lengths of an isosceles triangle > then X = --oeeeees cm.
@3 (b)4 ()7 (d) 10
‘2| The square whose perimeter is 20 cm. > then its area is -+ cm?
(@4 )5 ()20 (d) 25

' 3] The parallelogram in which one of its angles is right is -
(a) a rectangle. (b) a thombus. (c) a square. (d) a trapezium.
‘4| In the opposite figure :
If BA //CD >m (£ B) = 50°

>thenm (AC) + m (BD) = -+-vveevvnne
20" (b) 200°
(c) 150° (d) 180°
(5] If AC is a diameter in a circle M > then m (’?A"('f) =
(a)45° (b) 90° (c) 180° (d) 360°

‘6| In the opposite figure :
IfAB=8cm. ,MB=5cm. ,MD | AB

s th_en I\dD e % o o cm.
(@) 3 (b) 4 B ‘ A
()8 (d) 13

a [a] In the opposite figure :
AB is a diameter in the circle M
»m (BC) = 128°
Find : m (£ B)

[b] In the opposite figure :
ABC is an inscribed triangle in the circle
> BDisa tangent to the circle at B
,XEAB,YEBC
where XY // BD
Prove that : the figure AXYC is a cyclic quadrilateral.
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B [a] In the opposite figure :
MAB is an equilateral triangle
> BCisa tangent to the circle at B
Find : m (£ ABC)
[b] In the opposite figure :
ABC is a triangle in which AB = AC
, a circle M was drawn whose diameter is BC
and intersected AB at D > AC atE
»MX | BD , MY L CE
Prove that : BD = CE

I} [a] In the opposite figure :
AB s a diameter in the circle M
,ABNCD = {E}
»m (£ AEC) = 30° ,m (AC) = 80°
Find : m (CD)
[b] In the opposite figure :
AB =AD >m (£ ABD) = 30°
»m (£ DCE) = 120°
Prove that : the figure ABCD is a cyclic quadrilateral.

C

80

D

E <5 A
35 \B M
D

A

° =]

120 30

"E C B

5} 2] In the opposite figure :
ABC is a triangle inscribed in a circle M
>»m (£ MAB) = 50°
Find : m (£ C)
[b] In the opposite figure :
ADisa tangent to the circle M
» AC intersects the circle at B and C
» E 1s the midpoint of BC >m (£ A)=56°
Find : m (£ DME)
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Answer the following questions : (Calculator is allowed)

n Choose the correct answer from those given :

1 The inscribed angle drawn in a semicircle is -«

& [{EIEEEN

(a) acute. (b) obtuse. (c) straight. (d) nght.
2] ABCD is a cyclic quadrilateral >m (£ A) = 60° >thenm (£ C) = «+rveveees

(a) 120° (b) 90° (c) 60° (d) 30°
' 3| The angle of tangency is the included angle between -+

(a) two chords. (b) two tangents.

(c) a chord and a tangent. (d) a chord and a diameter.

'4/M and N are two intersecting circles of radii lengths 3 cm. and 5 cm. >then MN & oo
(a) ]85 00 b))z »2[ @ ]o,2[ @]2 -8

‘5] In the opposite figure :

AD=1cB

> then the area of A ABD : the area of the figure ABCD = -
(a)1:2 (b)1:3

(©)1:4 (d2:3

6| In the opposite figure :

tan (%) = A8

(@) = OF

0
@13 @1

D A
C B

X

=]
X+10

x-10

a [a] In the opposite figure :
AB s a diameter in the circle M > C Ethe circle
>m (£ CAB) = 30° 5D is the midpoint of AC
,DBN AC = {E}
1) Find : m (AD) ‘2] Prove that : AB // DC
[b] In the opposite figure :
AB and AC are two tangents to the circle at B and C respectively
>»m (£ A)=70° ,m (£ CDE) = 125°
Prove that : [1/CB = CE (2)AC // BE
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B [a] State two cases of the cyclic quadrilateral.
[b] In the opposite figure :
AB s a chord in the circle M > CD is a diameter
perpendicular to AB and intersects it at E
, BM intersects the circle at X > XD NAB-= {Y}

Prove that : | 1| The figure XYEC is a cyclic quadrilateral.
(2/m (£ DYB) = m (£ DBX)

n [a] In the opposite figure :
A circle is drawn touching the sides of the triangle ABC
AB,>BC,ACatD,E,F respectively
>AB=9cm. ,CE=3cm.

Find : the perimeter of A ABC

[b] In the opposite figure :
CDisa tangent to the circle at C » CD// AB
>m (£ AMB) = 120°
Prove that : A ABC is an equilateral triangle.

B [a] In the opposite figure :
AB » CD are two chords in the circle M
, MX | AB and intersects the circle at F
> MY L CD and intersects the circle at E > FX=EY
Prove that : [1/AB = CD (2]JAF=CE
[b] In the opposite figure :
C is the midpoint of AB
, MC N the circle M = {D}
»m (£ MAB) = 20°

Find : m (~ BED) > m (ADB)
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Answer the following questions :

n Choose the correct answer from those given :

1] The measure of the arc which equals half the measure of the circle equals -

(a) 360° (b) 180° (c) 120° (d) 90°
‘2] The number of common tangents of two circles touching internally equals -+
(a) zero (b) 1 ()2 (d3
'3 | In the opposite figure : 2
m (L AEC) = «-eeeveenee 100 Asﬁ
(a) 25° (b) 50° C
() 75° (d) 100° .
4] If ABCD is a cyclic quadrilateral in which m (£ B) = 50° > then m (£ D) = ---oevvveveo
(a) 25° (b) 50° (c) 100° (d) 130°
|5 If the lengths of the two diagonals of a rhombus are 3 cm. and 4 cm.
> then its area = -+ cm?
(a) 6 (b) 12 (c)24 (d) 48

6] In the opposite figure :
AB s a diameter in the circle M
>m (L C)=65° sthen m (£ CAE) = «+-ovvveee
(a) 65° (b) 45°
(c) 30° (d) 25°

3 [a] In the opposite figure :
m (£ BMD) = 150°
Find : 1/ m (£ BAD)
'2/m (£ BCD)
[b] In the opposite figure :
AB and AC are two tangents to the circle
where AB=(2 X-1) cm.
S AC=(X+2)cm.  BC=(7 — X) cm.
Find : |1 The value of X

2 The perimeter of A ABC
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B [a] State two cases of the quadrilateral to be cyclic.

[b] In the opposite figure :
ABCD is a quadrilateral in which B
AB =AD ,m (£ ABD) = 30°
>m (£ C) =60°

2%

Prove that : the figure ABCD is a cyclic quadrilateral.

n [a] In the opposite figure :
AB , AC are two chords equal in length in the circle M
» X is the midpoint of AB
» Y 1s the midpoint of AC »m (L A)=70°

1 Calculate : m (£ DME)
2 Prove that : XD = YE

B
[b] In the opposite figure : /
E is a tangent to the circle at A C
»m (£ CAD) =130° \‘
J
Find with proof : m (£ ABC) E A D
B [a] In the opposite figure : D

AB is a diameter in the circle M /x
,BANDC = {N} b M A N
Prove that : NC > NA U

[b] In the opposite figure : A

ABC is a triangle inscribed in the circle m
E B

, DE // BC

Prove that : m (£ DAC) =m (£ BAE) &98)
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Answer the following questions :

n Choose the correct answer from those given :
"1 | If the surface of circle M [ the surface of circle N = {A} , then the two circles are -
(a) distant. (b) touching externally.
(c) touching internally. (d) intersecting.
(2| The sum of measures of the interior angles of the triangle equals -
(a) 90° (b) 180° (c) 360° (d) 60°
2] In the opposite figure :
In the circle M > m (£ AMB) = 80°

, then m (KEE) e geac
(a)40° (b) 160°
(c) 80° (d) 120°
‘4] The area of the square whose side length is 5 cm. equals - cm?
(a) 25 (b) 5 (c) 20 (d) 10

‘5| In the opposite figure :

EEDC >m (£ BCE) = 70°

B
sthen m (£ BAD) = oo
(3) 70° (b) 140° 6}

(c) 35° (d) 120° b C E

6| In the opposite figure :

ABNCD = {M} » then X = -iu-vove DD

(2) 150° (b) 120° B MAL A
(c) 50° (d) 360° D

E [a] In the opposite figure :

M , N are two circles touching externally at C

» AB > AC are two tangent-segments to the circle M
» AC , AD are two tangent-segments to the circle N

sAB=15cm. , AC=(2X-3)cm. s AD=(y —-2) cm.

Find with proof : the value of each of X >y
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[b] In the opposite figure :
AB » AC are two equal chords in the circle M
» X > Y are the midpoints of AB,ACre spectively
Prove that : XD = YE

EJ [a] In the opposite figure :
AB s a diameter in the circle M
»m (BC) =m (BD)
»m (£ BMC) = 60°
Find with proof : m (£ BAD)

[b] In the opposite figure :
AB > AC are two tangent-segments to the circle at B » C
>»m (£ BDC) = 65°
Find with proof : m (£ BAC)

n [a] In the opposite figure :
ADisa tangent to the circle at D
> AC is a secant of the circle at B »C
» E 1s the midpoint of BC »m (£ DAC) =70°
Find with proof : m (£ DME)
[b] In the opposite figure :
BC is a diameter in the circle M
,ED | BC
Prove that : [ 1| ABDE is a cyclic quadrilateral.
2/m (£ CED) = 4+ m (AC)

B [a] In the opposite figure :
M is a circle in which m (£ BMC) = 120°
Find with proof :
1 /m (£ BAC) 2/m (£ BDC)

[b] In the opposite figure :
m (CE) = 100°
>»m (£ A)=30°
Find with proof : m (ﬁB)
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Answer the following questions :

n Choose the correct answer from the given answers :

1] Two circles M and N touching internally » their radii lengths are 5 cm. and 9 cm. respectively

sthen MN = -oooevvneee CIn.
()8 ®)4 ()5 ()9
2] ABC is a triangle in which m (£ A) = 50° and m (£ B) =70° , then the number of axes of
symmetry of AABC is --ooooeeeeee
(a) zero b1 (c)2 @3

'3 In the opposite figure :
m (£ BMD) = 110°

sthenm (£ C) = -ovveereeeens
(a) 50° (b) 70°
(c) 110° (d) 125°
‘4] A thombus of side length L cm. » its perimeter = ------------- cm.
() L* (b) 2 L2 (©) 4L @242L

‘5] In the opposite figure :
CBisa tangent to the circle M />B\¢,O
»m (£ C)=40° ,MEAC A——# 4‘;
sthen m (AB) = -<stviens U

(a) 40° (b) 80° (c) 130° (d) 160°
'6|If £ Aand £ B are two supplementary angles > thenm (£ A) + m (£ B) = --oovveve
(a) 90° (b) 180° (c) 270° (d) 360°

a [a] In the opposite figure :
Two concentric circles M > ABC is a triangle
its vertices are on the greater circle and its sides touch
the smaller circle at X , Y »Z
Prove that : ABC is an equilateral triangle.
[b] In the opposite figure :
EDNCB={A}
>m (£ A)=43°
and m (£ ACD) = 20°
Find : m (£ E) and m (CE)
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B [a] In the opposite figure :
ADisa tangent to the circle M at D
>»m (£ A) =56°
, E is the midpoint of CB
Find : m (£ M)

[b] In the opposite figure :
MC / BA , BC N\ MA = {E}
>m (£ M) = 60°
Find : m (£ B) and prove that : BC L AM

8 [a] In the opposite figure :
ADisa tangent to the circle at A
,XEAB,YEAC
» where XY // BC
Prove that :

ADisa tangent to the circle passing through the points A » X and Y
[b] In the opposite figure :

D
ABCD is a quadrilateral in which E € BC
»AB =AD > m (£ DCE) = 120° A
»m (£ ABD) = 30° . o
) . ) 120 30
Prove that : ABCD is a cyclic quadrilateral. > :

B [a] In the opposite figure :
AB is a diameter in the circle M
and m (£ BCD) = 120°
Find: 1 m (£ A)
'2/m (£ ABD)

[b] In the opposite figure :
E and E are two tangent-segments to
the circle M at B and C
» AB// CD >m (£ BMD) = 130°
Find : m (£ A)
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Answers wAlgebra and Probability 3
prep.
| A -- _X-5 R | _X-1
] omaiis [T
_*y . . .. The domain of n” ' =R — {1 55}
1 NEBE 2|d 3b 2 o 3 . x°8%,
T e — =]~ = e
- SRR S S 508
a SR, T S i ot |
[a] ~y=2X B
2.2 A _(X-3)(xX+4)
s X +y =20 | [a] -ﬂl(x}—m
Substituting from (1) in (2) : | .. Thedomainofn =R—{-4,-1}
X2+ 22°=20 f X2 +4x%220 n (x)—ifi
.'.5x2:20 .'.x2:4 (X)—W
o ~ e
2 O X2 .'.Thedomainofnzzﬁ—{—l}
Substitutingin (1): .. y=4 or y=—4 >n, ==
~TheSS.= {2 >4) »(-2 -4} Xl
. . Sy (X}_nz(X) for all the values
(xX-2) X +2X+4
b] -- = — 14—
= T axad) X+ (X-D) ' f’fxeg {5+ pad
: Thedomajnofn:IR—{Za—Z} [b1[1)P () =\PIE) =1-04 =04
(0= X=2 2/"PAUB)=PA)+P®B)-P(ANB)
o X+2 ~PANB)=PA)+PB)-PAUB)
(3] =07+04-08=023
[al - X+2y=8 MX=8-2y 3/P(A-B)=P(A)-PANB)=07-03=04
XY E El-Beheira
Substituting from (1) in (2) : : 2’ Lo
A+ y=9 j"jﬁc :a.b jgb
ald 5)c 6d
L24-6y+y=9 S24-5y=9 ) - '
. 5y=15 ny=3 2 ]
Substituting in (1) : . X =2 [a] ~y=X+4 M
somessi={eaa] EAity=d @
Substituting from (1) in (2) : - X+ X+4=4
_ o6 3) 5 v 2 B
bl 2 =Gy T x-Hx+D "ZD_C‘F] _ B0
~. The domain of n =R —{—15—3 5} Substituting in (1) . y =4
Thes.s.:{(o,4)}
’n(x)_xn xllziiizl [b] - n (X) = X+4
x 4 (X-4)(X+4)
u Thedomamofn_[R—{él a—4}

[a] - X(X+3)=1 o e ey
sa=1 2 b=sd c=-1

—3¢1J(3)2—4x1x—1 —351!13
2

2x1
S X=03 or X=-33

- TheSS.={03,-33}

1 _x-1
x4x4X4

>n(X) =
8

| [al - X*=2(X+6)

x2_ 22899~ 0
sa=1ad b=—2 2 c=—1¥
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7o N
.'.x:2iV( 2P -4 x1x 12:2¢21}13:1im
2x 1 2
5 X=46l or X=—261

- TheSS.={461,-261}

s _(x-2)(x* iR+ 2) x+3
LR =107 o re
- The domain of n =18 — {2 »— 3}
sn(X)=1
n 2
X
[a] ~n )=—F"—"
A2 1)
. The domain of n, =R~ {0 »1} o
,nlcx):ﬁ
XX+ x+1)

i 2

T )
. The domain of n, =R~ {0 > 1}

1 (2)
21, (0 =27
From (1) and (2) : .. n, =n,
[b] - X=y+1 (D
(X -y +y=3 )

Substituting from (1) in (2) :

L y+l-y)l+y=3

S 14+y=3 sLy=2
Substituting in (1) : .. X =3
~TheSS.={(3-2)}

(5
. _ x-2
[a] - n(x)_i(x—z)(x—m
L1 _(X-2)(X-3)
SO 0=y
-, The domain of n” ' =R — {2, 3}
ol =Xx-3

[b] 1| The probability that the number on the card is
o o B
divisible by 3 = 53
"2 | The probability that the number on the card is an odd

< 5 _ 3 1
number and divisible by 3 = 15 =5

3] Benisuer

n'1a ‘2]d 3lc

4la (5]b 6ld

JUJCL-'MOASSGR

N O X(X+2) X+3
[l “ 0 0= x 2t &2 x+3)

- The domain of n =R — {-2 ,2 ,—3}

o, X 1 _ X+1
Gl TRl

[b] - 2X+y=1 Ly=1-2X )
»X+2y=5 @

Substituting from (1) in (2) :
LX+2(1-2X%=5 . X+2-4X=5
L=3X+2=5 SL=3X=3
LX=-1

Substituting in (1) : .. y=3
~TheSS.={(-1:3)}

8

[a] -~ The domain of f =R — {5}
S AEX=5 e X2 _ax+25=0
(5% -5a+425=0 ..25-52+25=0
. 50-5a=0 s —5a=-50
Sa=z10

bl -3x*=5x-1 n3x2-5x+1=0

sa=3 » b==5 s c=1

5+YC5P-4x3x1 52413
7= 753 =%
5 X=143 9K -~023

.. The $8.={143 ,023}

[a] i n(X) — 2(x2_2) = 2(x+2)
(X-2)(X"+2X+4) X +2X+4
.. The domainofn:[ﬁ—{Z 3—2}

,n(jo:x2+22x+4xxzzi§+4:xiz
m0)=525=1

bl X-y=0 L X=y (1)
SNy =T @)
Substituting from (1) in (2) :
Ao x2+ x%=271 L 3x%=27
nx?=9 “X=3 or X=-3

Substitutingin (1) : .. y=3 or y=-3
~TheSS.={(353)(-3,-3)}
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.- — X+5
Bl O ah e

<. The domain of n =R— {1 ,-5}

__1
2 N=% 7

,_-_I].Z(x): 2x_].

Zx-Dx—D
-. The doma;'_nofnzzlﬁ—{l 11
LS )
Sy ) :nZ(X) for all the values
1
ofxE]}?.—{l T E}
[b] 1 -PAAUB)=P(A)+P(B)-P(ANB)

~PANB=P(A)+P@B)-P(AUB)
-04+05-08=0.1

2| The probability of non-occurrence of the event A
=P(A)=1-P(A)=1-04=06

B s =
2 = =
=)

[a] - 2y=3+X

Substituting from (1) in (2) :
£2Qy=3)=4-y ~4y—6=4-y
~5y=10 =2
Substituting in (1) : - X =1
~ThesSS.={(1-2)}

[b] - The domain of n =1& — {1 >3}

LAtX=1 L X24bX+3=0
() +b+3=0 ~b+4=0
b=—4
(3
[a] - X+y=0 Ly=-X (@))]
Xy =2 @
Substituting from (1) in (2) :
X200 L xPexi=2
n2x%=2 L xi=1

s XSl oer X=-1
Substitutingin (1) : .y =—1 or y=1
~TheSS.={(1>-1)>(-1-D}

L X=2y-3 1)
»2X=4-y @)

(ULCL-MOASSGR

[b] - n, 00 =22

S (x-2y
- The domain of n; =R — {2}
m 00=323
0= xl—z
. The domain of n, =R — {2}
Sn (X)) =0, ()
for all the values of X €& — {2}

[a] - X%2+1 =3% .~ X2-3X+1=0
sna=1 » b==—3 » ¢c=1
3¢1}(—3)2—4x1x1 3ﬂ[§

Xi= = 3

- 2x1
S X=262 or X=038

. The S.S.={2.62 ,0.38}

[b] _-_n(x): X+2 e 2X

X+2)(X-2) 2(X-2)
- The domain of n =18 — {2 »—2}

AL X _X+1
M=+ %5 =% 2

[a]l[1]

" A s B are two mutually exclusive events
~PANB)=0

2/ PAUB) =PA)+P(B)
~P@A)=PAUB)-P(B)=08-03=05

.. X(X+2) ; 2X
b s i -~
Il =i XD =2 Xxel) X <2% ¢4

. The domainof n =R —{-2 50}

2
X xiooxvd
sn (X) = X — oL
X" <0 4dl 2Xx 2
B @2)b 3b
4]b 5la &b

[a] - X(X+8)+9=0 .~ X2+8X+9=0
sna=1 » b=8 s ¢=9

~82Y(8P-4x1x9 _8217

X Ix1 =—5 —=-ax(7
S X=-14 or X=-66
- TheSS.={-14,-66}




[b] -

X+3)HX+1) | x+3
X=X +3X+9) X +3X+9

n(X) =

- The domain of n =18 — {3 ,— 3}

»n(X) =

(3
[a]

X+3)(X+1) x'+3X+9_X+1

X-y=1 L X=1l+y

S0 =25
Substituting from (1) in (2) :

L A+y’+y =25 A l42y+y 4y —25=0

L2y 42y-24=0 sy +y-12=0
Sy-dDy+H=0 sLy=3 or y=-4
Substituting in (1) :

S X=4 or X=-3
~TheSS.={(4:3)>(-3:-4}

[b] -

XX =1) X+5
0= )X+ D T XKD X135

Thedomamofn:m—{l s—15-5}

>n(X) =

(G
[a]

1  X+1
x+1 x+1_x+1

=1

2 X —y =3 (multiplying by 2)

L AX-2y=6
ax+2y:4

Adding (1) and (2) : . 52X =10 s X

Il
5]

Substitutingin (1) : . y=1
~ThesS.={@2 -1}

[b] 1

(5
[a]

. _ X(X-2)

=5y x-2
Ll en (XD (X-2)
0=

. The domain of n” ' =R - {052 51}

,n‘l(x):xT‘l

n ! (2) is undefined because 2% the domain of n” -

_ x-4
8 =FH =3

. The domain of n, =R~ {2 >3}
- ..-I].Z(x): 2x

X(X-3)(X+3)

. The domain of n, =R —{0 53 -3}
Thecommondomain:l@—{o 5253 a—3}

X-3)(X>+3X+9) X+3  X-3

JUJCL-'MOASSGR

[b] 1 PAAUB)=PA)+P®B)-P(ANB)
117

2 3 8 24

2 | "~ A » B are mutually exclusive events
~PAUB)=PQA)+P(B)=

1
g g

locop .
37 8

[a] - X-y=2 S X=2+y
» X2 +y*=20
Substituting from (1) in (2) :
QY +Y =20 nA+4y+y 4y —20=
"2y +4y-16=0 .y +2y-8=0
L+ y-2)=0
Ly=—4 or y=2
Substitutingin (1) : .. X=-2 or X=4
~TheSS.={(-2>-4)>@,2)}

N _ X+1 (X-2) (X+5)
[b] - n(x}_(x_z)(x+]_) x(3x+1)(x+5)

Thedomajnofn:ER—{Z 51 ,—% ,—5}

. b
(X)) =728

s 1 (— 1) is undefined because — 1% the domain of n

[a] - X2-4X+1=0
sa=1 » b=—4 s ¢c=1

4+1}(—4)2 4x1x1 4+21J_ 24143

2x ]
S X3 736 8a0s X027
- The S.S.= {373,027}
x*3 20604 (X-3)(X+3)
X-x+2x+4 X-2X+3)
- The domain of n =18 — {2 ,— 3}

1 . X-3_X<2
mX) =5+ x5 %21

[a] Let the measures of the two angles be X » y
s X—y=50°

[b] ~n ()=

39
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o X +y=90° ) Substitutingin (1) : - y=1
Adding (1) and (2) : .. 2 X = 140° - The SS.={@2 >}
R =2 [b] -~ n (X) = X(X+2) . X+2

X=-3)(X>+3X+9) X +3X+9

Substituting in (1) : .- y =20°
.. The domain of n =R — {3 P —2}

.. The measures of the two angles are 70° and 20°

X(X+2) KoLIRGe K
2 n(X) = % =
b] = 0, 0= —>— ’ X-3)(’+3x+9)  X+2  X-3
XX i 3
.'.Thedomajnofnlzlﬁ—{Oal} L& ,n(2):m:—2
LR (X}Zﬁ s n (— 2) is undefined because—Z%the domain of n
XX+ X+1) > - Nl - N
T n, (X)) =
KO xx-1) (x{oPF1) 2 ) ,
. The domain of n, =& — {0 > 1} o] XS @P=0 = X GPR0
1 r(2) sna=1 s b=—2 s ¢c=-6
0,0=5% 7 =
/ 2:fC22-ax1x-6 2+297
From (1) and (2): .+ n, =n, o X= = +2’J_:1iﬁ
& =12265
[a] 1] The domainofn=R-{1,-1} S X=365 or X=-165
O - 1 OO0 1 -0 . The S.S.={3.65 ,—1.65}
= 2— = - — X-2)(X+2 X+2
S’ -k=0 nk=1 [b]-1'n(mzix—2iix:r3;:xt3
i e _(X-2)(X+1) (X-2)(X+1) _
)= x2_1 TX+D(X-1 _E,Thedoma_mot‘n:[ﬁ—{Z 33}
L el XEDXKED) 3]zm)={-2}
0=y e
. The domainofn ' =R — {2 51 5—1} 0
an_l(x):i—:; [a] '.'y—x:2
bl 1] PAUB)=P(A) +P(B)-PANB) Ly=2+X (€V)
~PANB)=PA)+P®B)-PAUB) s X+ Xy-4=0 (@)
=03+06-07=02 Substituting from (1) in (2) :
2|P(A-B)=P(A)-P(ANB)=03-02=0.1 5 KA D =1
3/P(A)=1-P(A)=1-03=07 X 42x+Xx*-4=0
Y2 x2+2x-4=4
1 JEBE 2/b (3]d AX-DX+2)=0
4|a 5¢c 8b A X=1 or X=-2
a Substitutingin (1) : .. y=3 or y=0
o The SS.={(153)5(-2>0
[a] - 2X—y=3 y=2X-3 o) € {(2’ 52000
{. X +2X+4 (X-3)(X+3)
»X+2y=4 2) bl nX)= +
. x-2)?a9x+4 X-DXIH
Substituting from (1) in (2) :
- The domain of n =8 — {2 ,—3}
LX+2(2X-3)=4 LX+4X-6=4 1 s s
% X3, X124
~5X=10 s X=2 S A B e
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[a] Let the measures of the two angles be X >y
s X—y=50° (1
2 X4y =90° @
Adding (1) and (2) : .. 2 X =140°
s X=70°

Substituting in (1) : .. y =20°
.. The measures of the two angles are 70° and 20°
[b] 1] AsBare mutually exclusive events

~PANB)=0 ..PAUB)=P(A)+P(B)
5 08=05+X .. X=08-05=03

2 P(AUB)=P(A)+P®B)-P(A(B)
- 08=05+Xx-0.1
s 08=04+X S X=08-04=04

n New Valley

n'1 b 2lc 3b
4]d [5)d &L
[aly=2X-5 > y=4-X

X0 (1|2 X 1
y|-51-3|-1 y 3
}‘Ii
3
\ c
3
2
. &}
X X
HETIEWA »:\\L—E

From the graph : .. The S.5.={(3 > 1)}
The area of the triangle = % x 9 x 3 = 13.5 square units

X43 X-2) (X +2X+4)
b] - =4
R O LT~ £
. The domain of n =18 — {2 »— 3}
s (0 =1

41
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8
__X(X=3)
O w2
. 1 AR (X-1)
0O x-S
. The domain of n” ' =R—{0,3 > 1}
g =X21
2] 07 00=2
L X-1_ 3 _ =
X2lo W2X=X-1  oX==1
bl y-X=2 S X=y-2 1)
sXy+y =4 @

Substituting from (1) in (2) : .'.y(y—2)+y2:4
Y -2y+y —4=0 .2y -2y-4=0
Ny —y-2=0 Ly-DE+DH=0
sLy=2 or y=-1
Substitutingin (1) : .. X=0 or X=-3
~TheSS.={(0,2)>-3,-1}

[a] - 2X*=1+5X
sa=2 » b==5 » ¢c==-1

) x_5¢\l(—5)2—4x2x—1_5¢1}33
T E%) !
S X=2T or X=-02

- TheSS.={27,-02}

% _ ox(xAh X+5
[b] - n(DC}—(x_l)(x+1)+(x+5)(x+1)

- The domain of n =R — {1 -1 5—5}
o 1  X+1_

’n(x)_x+1+x+1_x+1_1
o X

aj . n = —

[a] - 1, 00 = 27—
.. The domain of n, =R~ {0 > 1}
,nl(x):L
> n, (X) =

n2X%2-5x-1=0

2

r (D

xX-1 )
XX "+X+D

X(X-1) (X +X+1)
. The domain of n, =R~ {0 > 1}

1
T
From (1) and (2) : ... n,=n

(@

2
[b] 1 -PAUB)=P(A)+P@®B)-PANB)
~PANB)=PA)+PB)-PAUB)

ool . 1 17 _ L
=23 4%
2 P(A—B):P(A)—P(AOB):%_%:%
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(x—:a)(x2+2x+4)X X+3

9| South Sinai ) - 989 e * s xrd
1 514 31 - The domain of n =8 — {2 ,— 3}
4b 5la 6lc am0=1
a8
g"n(x)_ - [a]"'""“(’o:(xjfgcc_:cz—)l)
: T3 (X-4) xX(X-4) 3 X2 (-1
. The domain of n =R~ {0 >3 ,4} n - 0="Fux_
o= LACPt _ _Xx-4 4F <. The domainof n” ' =R - {0,2,1}
VEX AT X(x-8) X i X
] 2X%=5X+1=0 . > - o
GO, vb=—5 , % 2lvn 09 xR
3x:x—1 zx:—
o 32NEP-4x2x1_ 52417 i
T 2x2 T4 ~ 3

X228 or X=022
. The SS.= {228,022}

8
" 2x
[al 0, 0 =755
. The domain of n, =R~ {-2} ](1)
X
M=%
_X(X+2)
) S ox+2)

. The domain of n, =R — {-2}

(2)
sn, (0 =%
From (1) and (2) : .. n =n,

[b] - X-y=0 niX=y
ax2+DCy+y2:27
Substituting from (1) in (2) :
LxXPex?ex?=21  n3x%=27
nXx*=9

SX=3@or X=-3
Substitutingin (1) : . y=3 or y=-3
~TheSS.={(3:3)>(3:-3)}

4

[a] ~2X-y=3 S y=2X-3
s X+2y=4
Substituting from (1) in (2) :
LX+2(2X-3)=4 LX+4X-6=4
AKX =10 rx=2

Substitutingin (1) : . y=1

[b][1 P(AUB)=P(A)+P(B)-P(ANB)
~03+06-02=07
2/PB)=1-P@B)=1-06=04

10| Redsea

1 TR &L @b
4)c (5)a (6]b
g'.'x+y:4 ()]
32X—y=2 @)
Adding (1) and (2) : ~. 3 X=6 A\
Substituting in (1) : .. y=2
1) ~ The SS.={(2>2)}

N (X+2) (X+1)
@ | ®1°n, 0= x+2)

. The domain of n, =R~ {2 52}
’Ay (x):i’:é
3 _xX-1)(X+1)
T 0= Px-2)
. The domain of n, =R — {1 ,2}
X+1

', (0=5%"3
Sy 0= n, (X) for all the values
of XER-{1,2,-2}

(¢))
O > |
P7.9 _(X-2(xAKr X411
; M0 (0= xX-2)xX-1) Xx2+2x+4
. The domainof n =& — {2 > 1}
S X+1
M )SE
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) _ st XX+ X+5
[b] = X" —2 X6 bl 00 =D & D)

Rl RN 1 9Ee0 . The domain of n =R—{1 -1 ,—5}

2+Y(=2P-4x1x-6 2+247 _
22— 4x1x " +2V_:1ﬂ_~1ﬁ ’“(x):xxl I _x-1_,

S XS

2x1 A1 X-1"
S X=36 or X=-16 a 4 AT
~TheSS.={36,-16} B _ Bix-DB
[al “ 0 0 =GN
4 ] Lo (X2 (X+2)
. S0 O="m gy
[al] ~ X-y=1 X =AY (D ) i
axz—y2:25 @ ..Ti:ledom;_ui;fn :IE{—{Z,—Z}
Substituting from (1) in (2) : m Q==
nQ+y)’ -y =25 [b] 1 PAAUB)=PA)+P®B)-P(AMNB)

nl+2y+y -y =25 =06+05-03=08
52 y=24 Ly=12 2 P(A-B)=P(A)-P(A(1B)=06-03=023

Substituting in (1) : . X =13 3 PA)=1-P(A)=1-06=04
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Answers

.2:c

[a]
3la

(1 JEBL

[a]b

[a] In the greater circle :
-~ ME L AB
.. AE=BE

a0 gl

-, Eis the midpoint of AB |
@ ]

In the smaller circle :

-- ME L CD . E is the midpoint of CD
. CE=DE )
Subtracting (2) from (1) : .. AC=BD (QED)
[b] - ﬁis a diameter
som {2 =907 (First req.) |
sem(£B)= L m @)= 1 x120°=60° |
~ InAACB : m (£ A) = 180° — (90° + 60°) = 30°
(Second req.) n
8
[al - MX LAB > MY 1LCD (2 ]
»MX = MY -~ AB=CD al
,--MY L CD A e midpoint of CIRE
+AB=CD=2x7=14cm. (The req.)

[b]In AABC:
m (£ C) = 180° — (70° + 60°) = 50°
>~ AD is a tangent to the circle M at A [b]

». m (£ BAD) (tangency) = m (£ C) (inscribed) = 50°

(The req.) |
[a] State by yourself.
[b] -+ CF bisects £ DCE

Geometry

m (£ AMB) =2 m (£ ACB) =2 x 45° = 90°
(central and inscribed angles subtended by ﬁ)
(First req.)
s> " MA=MB=r
S InAAMB :

m (£ MAB) = m (2 MBA) = 180° —90°

2 =45

(Second req.)
ﬁ s E are two tangents.
L AB=AC
S InAABC:
m (£ ABC) =m (£ ACB) =
» =~ CEDB is a cyclic quadrilateral
+. m (£ DBC) =180° — 110° = 70°
. m (£ ABC) =m (£ DBC)

2]c 3]d

180-40° .,
>—=10

(QED)

1/b

4]b (5)c (6a
- XY=XZ

,MA 1 XY » MB1XZ

- MA=MB

s MC=MD=r

Subtracting : .. AC=BD (QED)
-+ A is the midpoint of XB
-~ MA 1 XB » m (£ MAB) = 90°

-~ YZisa tangent-segment to the circle at Y
~MYL1YZ

~.m (£ MYZ) =90°

- m (£ MAB) + m (£ MYZ) =90° + 90° = 180°

. MAZY is a cyclic quadrilateral. (QED)

~.m (£ DCE) =2 x 50° = 100°

- AD// ﬁf b ‘(i)b is a transversal
. m (£ D)=m (£ DCE) = 100° (alternate angles)
~.m(Z B)+m (£ D)=80°+ 100° = 180°
.. ABCD is a cyclic quadrilateral.

8
: [a]

(QED)

44

-+ AD > AF are two tangent-segments to the circle.
S AD=AF =3 cm.

» =~ BD » BE are two tangent-segments to the circle.



[b] -

[a]

[b] -
~.m (£ ACB) =90°
- InAACB:
m (£ B) = 180° — (90° + 40°)

[a] -
». m (£ D) (inscribed) = m (£ ABC) (tangency) = 70°

[b]

.. BD=BE=4cm.

- CE »CF are two tangent-segments to the circle.
L CE=CF=5cm.

.. The perimeter of AABC=3+3+4+4+5+5

=24 cm. (The req.)
ABCD is a cyclic quadrilateral
- m (£ C) = 180° — 100° = 80°
S InACBD:
- BC=DC
~.m (£ CBD)=m (£ CDB) = ISO"ZJ
=50° (The req.)
m (ABC) = m (£ CMA) = 100°
. m (AC the major) = 360° — 100° = 260°
. m (£ ABC) = % m (AC the major)
= % x 260° = 130° (The req.)

H is a diameter

—50° C

BC is a tangent to the circle at B

(First req.)

. m (AB the minor) = 2 m (£ D) =2 x 70°

= 140° (Second req.)

We can draw one circle.

@ 2o -
4le 5/d B c
[a] - D is the midpoint of OH
. MD L OH . m (£ MDA) = 90°

E

JUJCL-'MOASSGR

E is a tangent to the big circle at B

MB L AB - m (£ MBA) = 90°
From the quadrilateral ABMD :

m (£ DMB) = 360° — (90° + 90° + 40°)

= 140° (The req.)

[blInAZLY : - LZ=Z7Y
som (£ ZYL) =m (£ ZLY) = 40°
som (£ Z)=180° — 2 x 40° = 100°
som (£ X)+m (£ Z)=80° + 100° = 180°

. XYZL is a cyclic quadrilateral.

(QED)

[a] - AB=AC
>MD 1 AB > MH 1 AC

Subtracting : ... DX =HY

MD =MH s " MX=MY-=r

(QED)

[b] In AABC :

m (£ CAB) +m (£ C) + m (£ B) = 180°

»S060°+5X° 43 X°=180°
.~ 8 X =180°-60° =120°

SaX=115°

(First req.)

Sm(LC)=5x15°=75°
sm(£LOAB)=m (£ C)
. AO is a tangent to the circle which passes through

[a] -

the points A s B and C (Second req.)

m (AD) = m (CD) = 70°

som (£ ACD)=m (£ CAD) = % x 70° = 35°
S InAACD:

m (/. ADC) = 180° — (35° + 35°) = 110°
-~ AB is a diameter

E

(First req.)

».m (£ ACB) =90°

- m (£ DCB) = 90° + 35° = 125°
[b] -

(Second req.)
m (£ A) = % [m BC)-m @ED)]

- 30° = % [80° - m (ED)|

. 60° = 80° — m (HD)

-+ m (D) = 80° — 60° = 20°

[a] -

(The req.)

CH bisects Z DCO

-~ m (£ DCO) =2 x55°=110°

2
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E 1! ﬁf s ‘Iij) is a transversal



. m (£ D)=m (£ DCO) = 110° (alternate angles)
~om(Z B)+m(£D)=70°+110° = 180°
. ABCD is a cyclic quadrilateral.

[b] - ﬁ s E are two tangents.
S AB=AC
S In AABC:
m (£ ABC)=m (£ ACB) =

(QED)

180° —40°
2

» .- BCXY is a cyclic quadrilateral

~.m (£ CBY) =180° - 110° =70°

~.m (£ ABC)=m (£ CBY)

- BC bisects 2 ABY

4] Beni Suer

2'b
5 a

=170°

(QED)

3d
=

1 JEt

[a]b

[a] "~ ABCD is a cyclic quadrilateral
- m (£ A)=180° - 80° = 100°
~ InAABD:
m (£ ABD) = 180° — (30° + 100°) = 50° (The req.)
[b] - m (£ DBC) = % m (£ DMC) = % b 142: 70°
(inscribed and central angles subtended by CD)
~.m (£ DBA) = 180° - 70° = 110°
~InAABD: - AB=BD
~.m (£ BAD)=m (£ BDA) =

a

180° —110° _ 350

(The req.)

- XY // AB » '(ij_Bb is a transversal

».m (£ CYX) =m (£ B) (corresponding angles)

. m (£ B) (inscribed) = m (£ ACD) (tangency)

~om (£ CYX)=m (£ XCD)

'(ij_Db is a tangent to the circle passing through the
vertices of A XYC (QED.)

[b] - AB 5 AC are two tangent-segments to the
smaller circle at D s E

- MD 1L AB >ME L AC
> . MD = ME (radii lengths of the smaller circle)

S AB=AC (First req.)
S In AABC:

m (£ C)=m (£ B) =65°

- m (£ BAC)=180°-2 x65°=50° (Secondreq.)

46

(UICL-MOASSCR]
a

[a] -~ AB > AC are two tangent-segments to the circle.
L AB=AC

S InAABC :m (£ ABC)=m (£ ACB) =
=170°

180° — 40°
2

- ABisa tangent-segment at B
.. MBL1AB -.m (£ MBA) =90°

<. m (£ CBD) = 90° — 70° = 20° (The req.)
[b] - D is the midpoint of CE
. MD L CE ~m(MDC)=90° (1)

‘];C) is a tangent to the circle at C

~ MC1BC

- m (£ MCB) =90°

»-- AB/MC > ‘];C)is a transversal
~.m (£ CBA) + m (£ MCB) = 180°

(two interior angles in the same side of the transversal)

2

- m(Z CBA)=180°-90° =90° 2)
From (1) and (2) :
s m (£ MDC) + m (£ CBA) =90° + 90° = 180°
. ABCD is a cyclic quadrilateral. (QED)
8
[a] - AB=CD
. m (AB) = m (CD) )
>~ AB//CD
- m (BD)=m (AC) ()
Adding (1) and (2) :
<. m (ABD) = m (ACD)
E is a diameter in the circle. (QED)
[b] - ‘A_Bb is a tangent to the circle at A
- MA L AB
. m (£ MAB) =90°
> .- /£ AMC is exterior of A AMB
som (£ AMC) =m (£ MAB) + m (£ B)
=90° + 30° = 120° (First req.)
S In AAMC
"MC=MA=r
o m (£ MCA) =m (£ MAQ) = 180120 _ 300
S InAABC:m (/£ B) =m (£ ACB)
SLAB=AC=6cm. (Second req.)
5| souag
(1 JEIES (2]a 3/b
[a]c 5la (6Jc



[a] "~ ABCD is a cyclic quadrilateral
~.om (£ A)=180°-70°=110°
~ InAABD:

m (£ ABD) = 180° — (30° + 110°) =40°  (The req.)
[b] -~ X is the midpoint of AB .. MX L AB
> -+ Y is the midpoint of CD - MY 1L CD
s " XE=YF-ME=MF=r
Subtracting : .. MX = MY
(QED)

L AB=CD
a
[a] - ﬁ i ﬁ s E is a transversal
».om (£ AYX) = m (£ C) (corresponding angles)
> .- m (£ C) (inscribed) = m (£ BAD) (tangency)
som (£ AYX) = m (£ XAD)
E is a tangent to the circle passing through the
points A s X and Y (QED)
(b] ~ m(£A) =1 [m EC)-m ®B)]
5200 = % [m (EC) — 40°]
. 40° =m (EC) — 40°
= m (EC) = 40° + 40° = 80°
» - BC is a diameter
- m (BC) = 180°
som (ﬁﬁ) = 180° — (80° + 40°) = 60°

[a] - E s E are two tangents to the circle.

S AB=AC

~. AABC is an isosceles triangle

> .- m (£ CBA) (tangency) = m (£ D) (inscribed) = 60°

. A ABC is an equilateral triangle.

.. The perimeter of A ABC =3 x 10 =30 cm. (The req.)
[b] -+ E is the midpoint of AC

~ ME L AC - m (£ MED) = 90°

> BDisa tangent-segment to the circle M at B

-~ MB L BD - m (£ MBD) = 90°

~. m (£ MED) + m (£ MBD) = 90° + 90° = 180°

.. MEDB is a cyclic quadrilateral. (QED)
[a] In AABM :

"MA=MB-=r

JUJCL-'MOASSGR

- m (£ MAB) =m (£ MBA) =40°

+m (£ AMB) = 180° — 2 x 40° = 100°
~.m(£ACB) = % m (£ AMB) = % x 100° = 50°
(inscribed and central angles subtended by AB)

> - m(@AC)=m BC) ~ AC=BC

- InAABC:

m (L BAC):m(LABC):M:ﬁS“

< m (£ CAM) = 65° — 40° = 25° (The req))

[b] 1) - rl—r2:8—6:20m.

S~ MN=r1 -1,
.. The two circles are touching internally.

2 | r1+r2:8+6:14cm.arl—r2:2cm.

rl—r2~<MN(r1+r2

.. The two circles are intersecting.
3IMNE]0 5[

.. The two circles are concentric.
1 JEI |

4'b [5)c 6la
(2]
[a] -~ ﬁ is a diameter

Som (?Xé“) = 180° — 128° = 52°

~m(/B)= % m (AC) = % x 52°=26° (The req.)
[b] - ﬁﬂﬁ s Eis a transversal

».m (£ DBX) =m (£ YXB) (alternate angles) (@D

> - m (£ C) (inscribed) = m (£ ABD) (tangency) (2)

From (1) and (2) :

sm(£C)=m (£ YXB)

. AXYC is a cyclic quadrilateral.

(QED)

[a] - A MAB is an equilateral triangle.
- m (£ AMB) = 60°
i ﬁf is a tangent to the circle at B
- m (£ ABC) (tangency) = v m (/. AMB) (central)

= % x 60° =30° (The req.)
[b]In AABC: - AB=AC
sm(£B)=m(£C)
- m (EB) =m (CD)
By subtracting m (EB) from both sides
S.om (ﬁﬁ) =m @)

~ BD=CE (QED)
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[al ~ m (£ E)= 1 [m (AC) - m (BD)]
- 30° = % [80° — m BD)]
s 60° =80° —m (BD)
- m (BD) = 80° — 60° = 20°

5 ﬁ is a diameter S.om (ﬁ) =180°

. m (CD) = 180° — (80° + 20°) = 80° (The req.)
[b]InAABD: -- AB=AD

- m (£ ABD) =m (£ ADB) = 30°

~om (£ A)=180° -2 x30°=120°

s m (£ A)=m (£ DCE)

.. ABCD is a cyclic quadrilateral (QED)

a
[a]InAABM: - MA=MB=r
- m (£ MAB) =m (£ MBA) = 50°
~om (£ M) =180° -2 x 50° = 80°
2m(£O=1meMmw=1 x80°=40°
(inscribed and central angles subtended by AB)
(The req.)
[b] -+ E is the midpoint of BC

-~ ME 1 BC <. m (£ MEA) = 90°
LRy E is a tangent to the circle at D
. MD L AD
- m (£ MDA) =90°
.. From the quadrilateral ADME :
m (£ DME) = 360° — (90° + 90° + 56°)
=1247 (The req.)
7] New Valley |
n 1/d 2]a 3c
ald 5b 6 c
a
[a] - m (BC) =2 m (£ CAB) =2 x 30° = 60° ¢))
» AB is a diameter
> D is the midpoint of AC
- m (AD) = m D) = 18~ — 60° @)
(First req.)

From (1) and (2) : .. m (AD) = m (BC)
~.m (£ ACD) = m (£ CAB) and they are alternate angles

. AB//CD (Second req.)
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[b] -~ BCDE is a cyclic quadrilateral
~.m (£ CBE) = 180° — 125° = 55°
. AB > AC are two tangents to the circle

s AB=AC

S InAABC:m (£ ACB) =m (£ ABC)
_ 180“2— 70° _ 550

.. m (£ BEC) (inscribed) = m (£ ACB) (tangency)
=552

- m (£ CBE) =m (£ BEC)

S InACBE:CB=CE (QED. 1)

s> . m (£ CBE)=m (£ ACB) =55°

and they are alternate angles

. AC//BE (QED.?2)

8

[a] State by yourself.

[b] - 6 is a diameter
~.m (£ DXC) =90°
>~ CD 1L AB
. m (£ YEC) =90°

D
som (£ YXC) +m (£ YEC) =90° + 90° = 180°

.. XYEC is a cyclic quadrilateral
s m(£LDYE)=m (£ C)

s m (£ DBX)=m (£ C)

(two inscribed angles subtended by @)
. m (£ DYB)=m (£ DBX)

QED.D

(QED.2)

o

[a] -~ CF > CE are two tangent-segments to the circle

S CF=CE=3cm.

-+ AD > AF are two tangent-segments to the circle.

s AD =AF

-+ BD > BE are two tangent-segments to the circle.

. BD=BE

" AD+BD=9cm. .. AF+BE=9cm.

.. The perimeter of A ABC
=9+9+3+3=24cm. (The req.)

- m(£ACB) = % m (£ AMB) = % x 120° = 60° (1)

(inscribed and central angles subtended by ﬁ)

[b]

»--CD /I AB < m (CA) =m (CB)
SHCA=CB 2
From (1) and (2) :

. AABC is an equilateral triangle. (QED)



[a] - MF=ME=r:XF=YE
Subtracting : .. MX = MY
> MX L AB,MY LCD

+ AB=CD (QED. 1)
- MX L AB . X is the midpoint of AB
. -\
+AX= - AB B
> MY 1L CD . 'Y is the midpoint of CD
. -1
~cy=1cp
>~ AB=CD L AX=CY

AX=CY
. In AAAXF >CYE: | XF=YE

m (£ AXF)=m (£ CYE)
S AAXF=ACYE
- AF=CE (QED.2)
[b]InAAMB: - AM=BM-=r
- m (£ MBA) =m (£ MAB) = 20°
> -+ C is the midpoint of AB
- MC L AB - m (£ MCB) = 90°
s In ABCM:
m (£ BMC) = 180° — (90° + 20°) = 70°
m(ABED):%m(LBMD): % x 70° = 35°
(inscribed and central angles subtended by BD)
(First req.)
=~ m (£ MAB) =m (£ MBA) = 20°
- m (£ AMB) = 180° — (20° + 20°) = 140°
Som (6&) =m (£ AMB) = 140°

(Second req.)
B 2]b 3/c
(4a]d 5)a 6]d

[a] m (£ BAD) = % m (£ BMD) = % x 150° =75°
(inscribed and central angles subtended by ﬁ_ﬁ)
(First req.)
-~ ABCD is a cyclic quadrilateral
~. m (£ BCD) = 180° — 75° = 105° (Second req.)
[b] - E s E are two tangents to the circle.

S AB=AC SL2X-1=X+2

JUJCL-'MOASSGR

S XES cm. (First req.)
S AB=AC=5cm.and BC=4cm.
.. The perimeter of AABC=5+5+4=14cm.

(Second req.)

[a] State by yourself.

[b]InAABD: - AB=AD
. m (£ ABD) =m (£ ADB) = 30°
som (£ A)=180°-2 x 30° =120°
som(ZA)+m (£ C)=120° +60° = 180°

. ABCD is a cyclic quadrilateral. (QED)

[a] - X is the midpoint of AB
~MXL1LAB .. m(ZMXA)=090°
> -+ Y is the midpoint of AC
~ MY LAC
. m (£ MYA) = 90°
From the quadrilateral AXMY :
m (£ DME) = 360° — (90° + 90° + 70°) = 110°

(First req.)
,~AB=AC > MXL1AB > MY LAC
s MX =MY
s MD=ME=r

By subtracting : .. XD =YE (Second req.)

[b] -~ m (£ CAE) = 180° — 130° = 50°
. m (£ ABC) (inscribed) = m (£ CAE) (tangency)

=50 (The req.)

8 Ty y
[a] Const. : Draw MC 3 <

Proof : In ANMC : B M A N

-~ CN + MC > NM (D

sMC=MA=r 2

Subtracting (2) from (1) :

.. CN>AN (QED)
[b] -- DE // BC - m (DB) =m (EC)

~.m (£ DAB) =m (£ EAC)
Adding m (£ BAC) to both sides

s.m (£ DAC) =m (£ BAE) (QED)



(1 JEI 2b 3¢
4]a 5 a E ¢
(2
[a] -~ AB 5 AC are two tangent-segments to the circle M
S AB=AC SL2X-3=15
S 2X=18 S X=9cm.
>+ AC 5 AD are two tangent-segments to the circle N
. AC=AD
S vY—2=15 Soy=17 cm. (The req.)
[b] -- X is the midpoint of AB -~ MX_LAB
> -+ Y is the midpoint of AC ~ MY LAC
>~ AB=AC s MX=MY
s - MD=ME=r s XD=YE
(QED)

[a] -~ m (BC) =m (£ BMC) = 60°
- m(BD)=m BC) = 60°
- m (£ BAD) = % m (BD) = % x 60° = 30°

(The req.)
[b] - AB and AC are two tangent-segments to the circle
atB and C
.. m(Z ABC)=m (£ ACB)
> - m (£ ABC) (tangency)
=m (£ BDC) (inscribed) = 65°
~. m (£ BAC) = 180° — (65° + 65°) = 50°

[a] - E is the midpoint of BC
~ ME 1 BC . m (£ MEA) = 90°
5 E is a tangent to the circle at D

(The req.)

-~ MD L AD <. m (£ MDA) = 90°
.. From the quadrilateral ADME :
m (£ DME) = 360° — (90° + 90° + 70°) = 110°

(The req.)
[b] - E is a diameter
- m (£ BAC) =90°

(UICL-MOASSCR]

».m (£ BAE) + m (£ EDB) = 90° + 90° = 180°

.. ABDE is a cyclic quadrilateral. (QED.D
. m (£ CED) = m (£ ABC)

> - m (£ ABC) = % m (AC)

- m (£ CED) = % m (AC) (QED.2)

[a]l m (£ BAC) = % m (£ BMC) = % x 120° = 60°
(inscribed and central angles subtended by ]f3_-6)

(First req.)
» =~ ABDC is a cyclic quadrilateral.
s m (£ BDC) = 180° — 60° = 120° (Second req.)
[b] - m(LA)= % [m CE) - m (BD)]
5 30°= % [100° — m (BD)]
. 60° = 100° — m (BD)
. m (BD) = 100° — 60° = 40° (The req.)

10| Redses

(1 JEL (2]a

(4]c (5]c

[a] Const. : Draw MX - MY - MZ
Proof : -~ AB > BC »AC
are tangent-segments to
the smallercircleat X s Y »Z
~MXL1AB > MY1BC >, MZ1AC
> ~- MX =MY = MZ (radii lengths of the smaller circle)
s AB=BC=AC
. AABC is an equilateral triangle.

3ld
[e]b

(QED)
[bl m (£ E)=m (£ C) =20°

(two inscribed angles subtended by @)

~.> £ CDE is an exterior angle of A ACD

- m (£ CDE) =43° + 20° = 63°

- m (CE)=2m (£ CDE) =2 x 63° = 126°

(First req.)

(Second req.)

[a] -~ E is the midpoint of BC
~ ME 1L BC . m (£ MEA) = 90°
5 E is a tangent to the circle at D



- MD 1 AD <. m (£ MDA) = 90°

.. From the quadrilateral ADME :

m (£ M) =360° — (90° + 90° + 56°) = 124° (The req.)
1

[blm (£ B) = % m (£ M)= > % 60° = 30° 9
(inscribed and central angles subtended by AC)
(First req.)
,-MC//BA > m is a transversal
~om(£A)=m(£LM)=60°
~. In ABEA : m (£ BEA) = 180° — (30° + 60°) = 90°

- BCLAM

(alternate angles)

(Second req.)

[a] - ﬁ i E H E is a transversal

».m (£ AYX) = m (£ C) (corresponding angles)
> m (£ C) (inscribed) = m (£ BAD) (tangency)
som (£ AYX)=m (£ XAD)
E is a tangent to the circle passing through the
points A s X and Y (QED.)

[bl]In AABD: - AB=AD
- m (£ ABD) =m (£ ADB) =30°
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. m (£ BAD) = 180° — 2 x 30° = 120°
.. m (£ BAD) =m (£ DCE)

.. ABCD is a cyclic quadrilateral. (QED)
[a] - ABCD is a cyclic quadrilateral
~.om (£ A)=180°-120° = 60° (First req.)

-+ AB is a diameter
- m (£ ADB) =90°
. In AADB : m (£ ABD) = 180° — (90° + 60°) = 30°
(Second req.)
[b] -~ m (£ BCD) = % m(£LM)= % x 130° = 65°
(inscribed and central angles subtended by BD)
»-- AB/CD > ‘quis a transversal.
»som (£ ABC) =m (£ BCD) = 65° (alternate angles)
>+ AB > AC are two tangent-segments to the circle.
s AB=AC
- InAABC: (£ ACB) =m (£ ABC) = 65°

som (£ A)=180° -2 x 65° =50° (The req.)



