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���������1:


	 ا����د ا���ا
� �������� ا��	 ����	 ا��
ول
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���������2:

"#$�%&�� �. واآ�/ ا��� �� ��� .-� &
اء أو +�*� (#�� (�ى أ'#�
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;
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���������3:

: � -> ا��
د
2

15 +=ϕ

���8ب)1 < �ϕأي :ϕ
1

.

أن)2 �8AB:ϕ
+=ϕ

1
12و1 +ϕ=ϕ

���������4:

� ا������ ABC )!"#ا�(.$"%� ( ED ) ازي)* ( BC ) 

*32AE-1:و �-*,+ =

32AD* += 

1EB* =

9�8:3ba ا�#"! وا78 ا�,DC.45%6 ا123)1 +

� ABC إذا آ+ن)2� >?+@ A.123ا DE.

���������5:

و ر4CD ا��B-ار- 4%��E4 ا�F+6"8-اد ا�6+�%4أ78 ا�I� :

1(�ه � ا�LMء�48OP :m ا�N(ء  / s000000300

�6TD +UVW(ي 9�8)2 !XOت ا�+C3 $X 4V)"X أن ا]رض +,\O6� �X%+ر300إذا ا

4C3 ا���%+ر $X !Xر .

3(4%?)Nل ا�4,2 ا�)^ .

4_3LX :4� ا�Xb$× ا�48O2= ا��2+

A
B

C

D

E
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���������6:

4CP+Tل ا�+�E6P+F4 ا��-ورة�%B8-اد ا�6+�%44 ذات أ78 ا�I� 9,EX أر@+م ذات :

0,00943,57)c ×;
2

53
)b;

11

250
 )a-1

23

700
 )e;

1,43

547
 )d

5

26
 -

104

105
 )c;2-

12

41
 )b;

30

4-35
)a2 –

���������7:

72F 4 ا�"2(ر%Dkا :

44245

42652

)115(15)25(480)1225()23(

(161)(49)(-5)64)345(-15)(

×××××
××××−×

−P =*

2510235

364245

)625()48()6()36()40(9

)16()8()5((-3))60(

×××−××
−×−×−××−

Q =*

472

26284

)25(10)44(00003,0102

11101610)5(103
−−

−−−

×××××
××××××

R =*

���������8:

a، � أو�9E%C^ 8-د b�E%C^ د*$. 8-د-E�� 4,"ا��� >%B8%$ ا� a , b�%TF :

= 1200 b×a
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���������9:

d�%3 4%B%B3 6,2: أ8-ادb5,2 ≤≤;4,1a3,1 ≤≤

8,2d8,1 ≤≤;3,2c3,1 ≤≤

: Oo3 $%8k�%3ا ��E-د
c-d

bc a
k

2 +=

���������10:

4*O?4 داVا)qPأ !"r 9�8 OsF .ةO?دا tD-8+@( C : H�%3و ارOq@ uoV Rt8+vDه+(

50,8H50,9;4,4R4,3 ≤≤≤≤;3,153,14 ≤π≤

1–OsCا ��2+43 @+8-ة ا�Oo3 $%8.

2–OsC5< ا�T� اOo3 $%8.

3–IX
4

3
. Oo3 $%8ا �5T< ا��+ء. X t�53 $X+ء

���������11:

:OC6EV ا�CE+رة
1x

3-5xx
)x(f

2

2

+
+=،�%3 x�B%B3 8-د .

أن)1 z��8 3: إذاx2 .Oo3 )x(fا ��E-د$%8≥≥

1nxn: إذا آ+نx(f(Oo3 $%8ا ��E-د)2 +≤≤�%3 n8-د �E%C^.
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���������12:

ABCD |+E�\ �8+Fر ]AD[و]BC[|اOq@ و .B6X+*2+ن]BD[و]B6X]AC+*2+ن

.B6X+*2+ن ABDو OF ABCه$ أن ا�����%$)1

.B6X+*2+ن BDCو OF ACDه$ أن ا�����%$)2

���������13:

ABCD �%3 !%q62X :AD = 20 , AB = 16  )�ه )cmو3-ة ا�q(ل

K$X 4qBV ]AD[�%TF :AK = 15

L$X 4qBV ]AB[�%TF :AL = X�%3 X1�)X �B%B3 8-د .

1($X : ا123 آ!
222 LC ,KC,LK

]KL[و]26X ]KC+وي ا�TF KCL $%@+2%� *"(ن ا�����xا123 ا�E-د)2

� TF KCL%� *"(ن ا�����xا123 ا�E-د)3� >?+@ K.

���������14:

ABC �%3 ���X :AB = AC = 20 )�ه .cmو3-ة ا�q(ل (

K$X 4qBV ]AB[�%TF :AK = x�Xx < 10.

L$X 4qBV ]AC[�%TF:CL = 6.

)( )و *(ازيC ا��B62%< ا��ي *#�!∆ AB ).

>%B62ا��( KL ) �qB* )( ∆�� M.

A

B

K

C

L

M

)(∆
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أن)1 $%F :
7

3x
 MC =

2($%8x�%TF :MC = 3

���������15:

( C .O دا?Oة OXآbه+(

A , B , D , E$X 7BV 4EFأر( C ) B6* �%3+^� ا��B62%�+ن( AD ) و( BE ) 4qB,ا� �� L.

. UF+#6X+ن BLDو ALEأ�zC أن ا�����+ن-

���������16:

x�B%B3 رة-1. 8-د+CE72 ا�Fp ( x )�%3 :

( ) ( ) 





 π+






 π++π+π+=

2

21
 xCos -

2

9
xSin  60-xSin  91xCos p(x) 

2-�� !3R4د�+Eا�� :p ( x ) = 0

3-�� !3R4د�+Eا�� :)x-(p)2x(p =π+

. �< �X! �(ر ه�| ا��T(ل 9�8 ا�-ا?Oة ا�����4-4%
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���������17:

x8-د �B%B3 4C2,ا� OC6EV :

)x(Sin -)x(Cos

)x-(Sin  -)x(Cos )x(Sin  -)x(Cos 
(x) Q

22 +π+π
π+π++π+π=

1->%@ $%8 xن)"D 963Q ( x )4�OEX .

أن-2 $%F:
1-Cos2

xCos 2-
)x(Q

2
=

3-�� !3 [ ]2,0 π4د�+Eا��:= 2Q ( x )

): ��3 أن x + 1 ) ( 2x – 1 ) = 2x 2 + x – 1

���������18:

��* +X �q� 4 أوT� Oأذآ :

.

)ayax()yx(a 22 +=+)1

.

( ) ( )2222
ya-xay-xa =)2

.

( ) 94x3-2x 22 +=)3

.

( )( )2x2x4x 2 ++=+)4

.

( ) 222
b4ab -4ab-2a += )   5

.

( ) ( )( )bababa
2 ++=+)6
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���������19:

أن)1 >�EV:( ) ( ) ( )3 2
a - b = a - b a -b

) اO#V ا�CE+رة- )3
a b−�>+Uq2F ه+وOo6ا�.

2(O#Vا $%Dر+CEا� ( ) ( )2 2a b  a  +ab +b−,( ) ( )2 2a b  a ab b+ − +
�6,62D ذا+X؟

و ا�Oo6 ا�CE+رة)3 O#Vا ( )2
a b c+ + >��6,6Pا :( )2

24x x 1− +

���������20:

: ا�,�(ذ��ا�U�"r 9�8 4%�+6+ أآ16 ا�CE+رات
2f ( x ) = 6 x - x -1

2 2 1
p ( x ) = x + x +

3 9
؛

2Q ( x ) = 3 x + x +12

. آ! X$ ه�| ا�CE+رات إن أX"$ �3! إ�9 �-اء*

f: ا�6,6P �3(ل آ! X$ ا��E+د�ت* ( x ) = Q(x) = 0وp(x) = 0َو0َ

���������21:

!F+Bإ�%� ا�#"! ا��:

D :AM"(ن M�%TF ا�,4qB 8%$ و\� = DM.

3 cm

5 cm

4 cm

A

B

M

C

D
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���������22:

t63+2X !%q62X 26ه! *(�- Cmtq%TX210 و Cm.

1�q* !Tا� $%%ED+*OC� >� +%V+%F.

���������23:

4%V+%F 4�� ل+�E6P+F4%V+%Cت ا�L%��6ا� �#Vأ ( )U3;( )U 2;( )U1وال-��h , g , f9�8 

�%3 1%DO63: ا�x)x(h +=;
x

4
)x(g =;x-x)x(f 2=

V+%F !3:f%+ ا��E+د�4* ( x ) = - 2

*4Tا�O6ا�� +%V+%F !3 :f ( x ) > - 2

*4Tا�O6ا�� +%V+%F >� +%F+23 !3 :3x
x

4 +≤

*4Tا�O6ا�� +%V+%F >� +%F+23 !3 :x-x3x 2≥+

���������24:

4%V+%C4 ا�CP+Tل ا�+�E6P+F+%V+%F L%��D �#Vأ ( )γ4ا�-�� f�%3 :Sin x) =x(f

]9�8 ا��5+ل ],−π π.

-+%V+%F �6,6P9�8 ا [ ],−π πد�ت+Eا�6+�%�34(ل ا�� :

1 ) f (x) = - 1         ;      2 )  f (x) = 1 ; 3 ) f (x) = 0

-+%V+%F �6,6P9�8 ا [ ],−π πت+Tا�O6ا�6+�%4 �3(ل ا�� :

1 ) f (x)  - 1     ;       2 )  f (x) > 1 ; 3 ) f (x)  0≤ ≥

: ا��E+د�X4+ ه( 8-د �3(ل
1

f (x) = 
2

1*OB6F +U,%8 0,001.
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���������25:

ABCD |bآOX ي�.6X O.Iuo6,X ]AB(ازي اL\[ع ا� )ا��B62%< ا��ي *(ازي] AC ) 

)*�qB ا��B62%< ا��ي *(ازيDو*#�! BD ) !�#*و C4qB,ا� �� J.

أنـ OFJه$ , I , O4 وا3-ةX+B6P9�8 ا .

���������26:

A , B , C4 وا3-ةX+B6P9�8 ا z2%� ا��62(ي �� 7BV ثL� :

F V%$ أن ا�#E+ع–1 = NA – 2 NB + NC zF+�.

�%3 Nا��62(ي ��. O%¥6X 4qBVة 

2–4qB,ا� �#VأO�%3 :AO = V.

���������27:

>�EX 92(ب إ�,X ا��62(ي( O , i , j )
r r

.U , V
ur ur

: Er+8+ن �%3

U = - 2 i + 3 j ; V = 4 i - j
ur r r ur r r

1–zCأن أ� ( O , U , V )
ur ur

. ��EX+ ���62(ي

2–N+ا��62(ي إ3-ا�%+ه �� 4qBV )x , y(>�Eا�� ��( O , i , j )
r r

و ا3-ا�%+ه+

(x ', y ')>�Eا�� �� ( O , U , V )
ur ur

x أآ16. ', y'-F 4�� x , y.

� ا����E%$%$ه! ªvV +U� 4qBV -�)D ا©3-ا�%–3� .

s

s
s

ss
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���������28:

>�EX 9ا��62(ي ا��,2(ب إ� �� ( O , i , j )
r r

: *9qE ا��B62%�+ن

02-y)1-m(xm:)( =+∆

03y)5-7m(x1)(m:)D( =+++

.از*+نD()6X(و)∆( 963 *"(ن8m%$ @%�4ـ1

.)D(و)∆( Vm�^+BD 7BV+@» 123 @%< ا�(P%7ـ2

���������29:

� �-ا�4V+%Cإ�%� ا���6%! ا�f:

��* +�X 4��� !آ �q� 4 أمT� Oأذآ:

1(f ( 0 ) = 5

2(4�%Bا�34ا�-�+F $%6BF+P +U� f.

E��� :f+د�4)3 ( x ) = . أر4EF �3(ل2

E��� :f+د�4)4 ( x ) = . أر4EF �3(ل1

.0ه��5(رة ا�E-د)5

� ا��5+لª%�f ��-ا�4)6� 4*-3 4�%@ [ ]0 , 10.

f ه( @%�4 3-*4 آOCى ��-ا�34ا�E-د)7

� ا��5+ل� [ ]2 , 5.

8(4�%Bى ��-ا�4-2ا�O¥� 4*-3 4�%@ �] 9�8 ا��5+لf ه ]0 , 10.

] b6Xا*-ة X+�D+ 9�8 ا��5+لfا�-ا�4)9 ]0 , 10.

] X+�D 4o@+,6X+ 9�8 ا��5+لfا�-ا�4) 10 ]0 , 2.

O

www.mathonec.com
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���������30:

f�B%B3 O%¥6�� 4*دا�4 8-د x��4 آ�+ *�OEX :
a

f (x)
x

=�%3 :
*a∈

1-u*OED 48)�5X $%8 f.

2-$%8 a963 *"(ن :f ( 1 ) = - 3.

. ا��X a+U%�8 !oT$ أ�! ا�f4�%B درس اO%¥D |+5D ا�-ا�4اَ-3

�اَ-4�* +X 123 :

f ( 1 ) ; f ( 3 ) ; f ( 6 ) ; f ( -1 )   ;   f ( -3 )    ;    f ( -6 ) 

5-�,T,ا�� �#Vأ ( C � fªV+56X -X+E6X >�EX ا����! �O%¥6ات(� ( )j,i,o
rr

.

���������31:

:�%� ا�#"! ا��F+B!إ

. ا�CV+5%4 ��#"! ا123 ا��43+2)1

. ا�#"! ا123 53<)2

3(7%TX 123ا �8+FOا� AFGD .

>%@ !"r 9�8 �?+6,9 ا�qED ورة ذات-X 3أ+U� 9,EX ر@+م ذات.

���������32:

: �%� ا�#"! ا��F+B!إ

OS:نأذا z��8إ 123 53< ه�ا ا�#"!ا- = 3,78 Cm 

A
B

CD

E
F

GH

6 Cm 

8 Cm

3 5 Cm

2,55 cm

O

S

2,55 cm

2,55 cm
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���������33:

� ا��62(ي� ( )πا��� OC6EV ـ��ABC�� >?+Bا� A.

D� 4qBV ��6,D 9 ا��62(يإ�( )π>%B62ن ا��)"* �%TF )D C(دي)�8 

A( ا��62(ي9�8 B C(.

أن- A( ا��OF >%B62ه$ B(ي)�8(دي 9�8 ا��62 (A D C) .

���������34:

SABCD مOه .t�)^ !%q62X !"r 9�8 tD-8+@L = 30 Cmt\O8و = 20 Cml.

HارvD+ع ا�OUم = 50 Cm  .E$X 4qBV )SD(�%TF :
SE 1

=
SD 2

.

$"%�( )π!�#* ي�. و*(ازي @+8-ة ا�OUمE ا��62(ي ا�

( )π�qB* (S A) , (S B) , (S C)4qB,ا� ��H , G , F1%DO69�8 ا� .

1(+X!"#4 ا�E%C^ �.اt�53 123؟ SEFGH ه

.SABCDا123 53< ا�OUم)2

3($%XOUا� $%F ر)oTء ا��b5ا123 53< ا� .S

π

A

B
C

D
O

E

F
G

H
'O

20 Cm=l

L =30 Cm
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���������35:

$"%�T 1 , T 2 , T 3 , T . أر�X 4EFـ��+ت B6X+*42 ا]\Lع4

1–O±+,6ر ا�)TX )ه +X ل)T* ي�2 إ�T6�� 1T9(*! ا�
T.

T ا��ي *T(ل X+ ه( Er+ع ا�T2V+ب–2 Tإ�19 3.

3–O±+,6ا� bآOX )ه +X ل)T* ي�T6�� T(*! ا� Tإ�29 4.

T و*T(لC ا��ي OXآX |b+ ه� زاو*4 ا�-وران–4 Tإ�19 2.

���������36:

( )∆62X >%B.A , B , C$X 7BV 4�L� ( )∆.

O9إ� ��6,D � 4qBV ( )∆.

AOA' ; BOB' ;  COC'42*+B6X ت+���X 4�L� 

� ا�#"!� ²\)X )ع آ�+ هL\[ا .

-7B,ه$ أن ا�OFA' , B' , C'4 وا3-ةX+B6P9�8 ا .

���������37:

( C .O دا?Oة OXآbه+(

]AB[;]CD[;]EF[ر+q@4 أ�L� 

� ا�#"!� ²\)X )ة آ�+ هO?ا-�� .

. �ªvV +�U ا��CFB43+2و AEDأ�zC أن ا�����%$-

A

B C

D
E F

T4

T1

T2

T3

A B C

'C

'B

'A

O

( )∆

A B

C

D

E

F

O
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���������38:

ABCD |bآOX عL\6(ازي أX O.( )∆!�#* >%B62X D�qB*و ]AC[��M$"%و�( )'∆

)���B62%< ا��B62%< ا��(ازي �%B�qB و*#�!∆( ]AC[��N.

أن- )OFه$ ) ه( �(رة∆'( )∆|bآOX ي�.O±+,6�+F O ا�

أن- .OF Ouo6,X ]MNه$ [

���������39:

� أ3-ى ا]@ـ2+م40 إ�%� أ^(ال��اً %��D :

140 .150 .150.150.155.160.165.160.160.160.170.165.155.

160.165 .160.160.175.175.180.180.140.140.150.155.160.

170 .175 .140.160.155.155.160.160.170.170.160.180.175.

.cm: ا]^(ال Fــ(.175 (

�%t اآ16 �-و�)1 $%CD :ارO"6و ا�ODا�6(ا.

. ا�V+%C%4 ا]�8-ة: F(ا�X 4qP! هـ�| ا]^(ال)2

�: ا23ـ1)3F+2T7 ا�P)67، ا��%P)ا]^(ال ا��-ى، ا��,(ال، ا� |� �Uـ

���������40:

!sP 30+8+2ا 9�8 8-د ا� ً�%��D 4%X)%4 ا�%�b,4 ا��Eا�Oا�� ��ت ا�6� *U%NB+ آ! واU,X -3ـ< 

��"+zV آ�+ *� :

0,5 0,5 11112213

1,5 1,5 5554,5 440,5 3

4550,5 13,5 3,5 442
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1(�%�5D 1ـ�q* �� >%Bا� |��sـ+ت هـ +U6EP 1ت+svا� |�]و أول ه [0 , 1.

ا >� +%?+o3آ16 �-و� إ t%� $%CD ارO"6و ا�ODو ا�6(اbاآOX ـ+تsvا� .

2(!�X 4qPا)F >%Bا� |�.ا��-رج ا�O"6اري هـ

� ا��6(7P ا123)3F+2T7، ا�%P)ا��-ى، ا��,(ال، ا� >%Bا� |�. �Uـ

���������41:

tF 100و8+ء +U,X 4*Oو40 آ وN%F 50+ء Ov� 10Fاء ، BV(م  @ON� 1T2304o*Oاء

�.9�8 ا�6(ا�� �X إ8+دة ا�"Oة ا��4F)T2 إ�9 ا�(8+ء @C! ا�1T2 ا��(ا�

9�8 +,�oTD 1 ا]ولT2ا� ��و15 وN%F 4o*O@ 12+ء . �ONاءOv� 3اء

9�8 +,�oTD �V+1 ا��T2ا� ��و9و وo*O@ 15+ت N%F+ء . �ONاءOv� 6اء

» N%F 4o*O@ 1TP+ء« إ�9 ا�T+د�ـF bXOV :B4ــ

J4د�ـ+Tاء« إ�9 ا�Oـv� 4o*O@ 1TP«

V4د�ـ+Tاء« إ�9 ا�ON� 4o*O@ 1TP«

1(ODا)هـ( ا�6 +X ادث)Tا� $X !"� :B،J،V$%CT2ا� $X !آ �� �V+و ا�� . ا]ول

 رؤوس ا]�8-ة �-ة 9�8 أن F !oD%$ هـ�*$ ا�6(اF $*OD(ا4qP ا]V+%F !�X8%ـ+)2

� آ! X$ ا�CT2%ـ$� .

www.mathonec.com
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���������42:

BVـO6ح ا�E6P+ل ه�| ا�B+?�4. أ8-اد أz%q8 8#(ا?%+ O^ $Xف ��104CP+3 4إ�%� @+?�4

. رBV 4EqB� 4%X-*ـT��100 4+آ+ة 

0,8937493678                  0,6602753046  

 0,4425142699                  0,0716413187     

 0,5881510402                  0,8592915232                        

 0,4195489012    0,1025053159                        

 0,2138811512       0,4441064248                        

�X !"F º$ ا]ر@+م OV ح 9�8 أنO6BV 0,1,2,3,4  t�)ا� Pا]ر@+م $X !"F و

,9 5,6,7,8 t�)ا� F

؟P ا]و�ـX t+ هـ( 8-د)1

؟F ا]و�ـX t+ هـ( 8-د)2

3(ODا)هـ( ا�6 +X $X !"�PوF؟ODا�6(ا +%V+%F �#Vـ�+ أU,X !"� .

)>@O2ـ01ا�T* � ) إذا آ+ن 9�8 ا�%�%$

www.mathonec.com
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���������01:

RQDZN

- 3,2 - 3,2 - 3,2 ××- 3,2 

3

6-

3

6-

3

6-

3

6-
×

3

6
-

555555

4

3-

4

3-

4

3-
××

4

3
-

2××××2

16 16 16 16 16 16 

000000

ππ

���������02:

222 )ab(b.a =; c )2b

c.a-
; b )7

2
27

a

c
c.a =−

1 - a )

2

3
2-3

b

c.a
c.b.a =; b )43

4-3

ba

c
c.b.a =−

2 - a )
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���������03:

1(����� �		
�ϕ:

( )
2

1-5

4

1-52 ==( )
15

1-52

15

2

2

15

11

−
=

+
=

+
=

ϕ

2* (�	���
ϕ

+=ϕ
1

1:

2

15

2

21-5
1

2

1-5
1

1 +=+=+=+
ϕ

*º%BTD1
2 +ϕ=ϕ:

2

53

4

526

4

1525

2

15
2

2 +=+=++=






 +=ϕ

2

35

2

215
1

2

15
1

+=++=++=+ϕ

12: إذن +ϕ=ϕ

���������04:

5220DE == )  23
11

5

11

8
DC += )1

���������05:

1×810; 810 ر4CD ا��B-ار ) 3

2×10 20;10 20 ر4CD ا��B-ار ) 3

3×10 15;10 15 ر4CD ا��B-ار ) 9,4608 
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4_3LX:4%?)Nء= ^(ل ا�4,2 ا�)N48 ا�OP×)60×60×24×365(

+U%�و ا�%(م �%365t ]ن ا�4,2  و ا�48+2 �%U+24 *(م 48+P 604%B%@د 

+U%� 4%B%@-604و ا�%V+� .

���������06:

3,3541 
2

53
≈b );22,7273 

11

250
≈1- a )

382,5175 
1,43

547
≈; d )0,39210,00943,57 ≈×c )

164,9916 
23

700
≈e )

0,1553
30

435
≈

−
2- a )

2,0025 2-
12

41
≈b )

0,0102 -
5

26
 

104

105
≈−c )

���������07:

44245

42652

)115(15)25(480)1225.()23(

)161()49()5(64(345)15-
P

××××
×××××= −*

442254225

4226652

)235()53()5(532)75()23(

)237()7(52)2353(5)(3-
P

×××××××××
×××××××××= −

444445885

4446655522

)23(553553275)23(

)23(7752)23(5353-
P

××××××××××
×××××××××=

−
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18-=23×2-=981355

981376

)23(7532

)23(7532-
P

××××
××××=

2510235

364245

)625()48(6)36()40(9

16 85360
Q

×××××
××××=*

200

1

52

1

532

532
23112943

92940

====
××××

====
××××××××
××××××××====85201010443910

12184245510

5323232523

2253532
Q

×××××××××
××××××=

87252

24628-4

5)52(112103)52(2

11)52(2)52()5(5)(23
R

−−−

−−

×××××××××
×××××××××=*

87725522

22466164-4

552112523522

11522525523
R

−−−−−

−−−−

××××××××××
×××××××××=

51200 =25×11 2=
11532

11532
R

187

164

×××
×××= −−

−

���������08:

24 532 ××=1200=b×a

.2،3،5:ه�a 8-د أو�9 �Wن @%<�Fa+ أن

600
2

1200
 b:2a* ===

400
3

1200
 b:3a* ===

240
5

1200
 b:5a* ===
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���������09:

:Oo3 $%%EDKا ��E-د

+,*-� :1,4a1,3 ≤≤t,X 1,96:و a1,69 2 ≤≤

2,6b2,5:و �F+ أن 3,2c1,3وَ≥≥ �Wن≥≥ :8,32bc7,75 ≤≤

t,X 10,28:و bca9,44 2 ≤+≤

+,*-� :( ) 3,1 -8,2 c-d3,2 -8,1 
3,2 c1,3

8,2 d8,1 
≤≤⇒








≤≤

≤≤

t%�8 5,1:وc-d4,9 ≤≤

+,*-� :







≤

+
≤⇒









≤≤

≤+≤

4,9

10,28
 

c-d

bc a

5,1

9,44
 

5,1 c-d4,9 

10,28 bca9,44
 

22

t%�8 2,09:و 
c-d

bc a
1,85

2

≤
+

≤

 t,X:2,09و
c-d

bc a
1,85

2

≤
+

1,44K1,36: إذن≥ ≤≤

���������10:

1–OsC2+43 @+8-ة ا�X :RS 2π=

+,*-� :( ) ( )19,36 R18,49 4,4 R4,3 2 ≤≤⇒≤≤

t,X 19,36 3,15:و R3,14 18,49 2 ×≤π≤×0,986:إذنS8,055 ≤≤

2–OsC53< ا� :H×V1 = S

+,*-� :50,860,98HS50,958,05 ×≤×≤×

V2954,745 3097,784:إذن 1 ≤≤
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: 53< ا��+ء–3
4

3
VV 12 ×=+,*-� :

4

3
3097,784 

4

3
V

4

3
2954,745 1 ×≤×≤×

t,X 2323,338:و V2216,05875 2 ≤≤

���������11:

1-+,*-� :( ) ( )9x43x2 2 ≤≤⇒≤≤

t,Xو :( ) 245xx14

9x4

و

15 5x10
2

2

≤+≤⇒
















≤≤

≤≤

5xx11-213 ... (1): إذن 2 ≤+≤.

+,*-� :( ) ( )...(2) 101x59x4 22 ≤+≤⇒≤≤.

$X )1(و)�6)2,*:
5

21
 

1x

3-5xx

10

11
2

2

≤
+

+
x(f1,1(4,2: إذن≥ ≤≤.

2-+,*-� :( ) ( ))1n(xn1nxn 222 +≤≤⇒+≤≤

( ) )1(n5)1n(5xx5nn
)1n(55xn5

)1n(xn 222

222

+++≤+≤+⇒








+≤≤

+≤≤

t,X1(-3: وn(5)1n(3-5xx3-5nn 222 +++≤+≤+

)1(...37n n3-5x x3-5n n 222 ++≤+≤+

+,*-� :1)1n(1x1n 222 ++≤+≤+

t,X 2 ... (2):وn2n1x1n 222 ++≤+≤+

t%�8 و:
1n

37nn

1x

3-5xx

22n n

3-5nn
2

2

2

2

2

2

+
++

≤
+

+
≤

++
+
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t%�8 و:
1n

37nn
)x(f

22n n

3-5nn
2

2

2

2

+
++

≤≤
++

+
.

���������12:

. B6X+*2+ن ABDو ABCإ�C+ت أن ا�����%$)1

+,*-� ) :+\O� (BC = AD) *+\O� (BD = AC*

[ \�� O6#Xك( (AB* [

t,Xا�����+ن: وABCوABD2+ن*+B6X .

. B6X+*2+نBDCو ACDإ�C+ت أن ا�����%$)2

+,*-� ) :+\O� (AC = BD) *+\O� (AD = BC*)كO6#X ��\ ] (DC* [

t,X ا�����+ن:وACD وBDC2+ن*+B6X .

D

A B

C

www.mathonec.com
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���������13:

:ا�2T+ب)1

� LBCا�����*� >?+@ Bt%�8و :LC2 = LB2 + BC2

t,Xو :LC2 = ( 16 – x )2 + ( 20 )2

= 256 - 32 x + x2 + 400

656 – 32x + x2=

� KDCا�����*� >?+@ D

t%�8و :KC2 = KD2 + DC2

= ( 5 )2 + ( 16 )2

281=256+25=

� ALKا�����*� >?+@ A

t%�8و := x2 + 225= x2 + ( 15 )2LK2 = LA2 + AK2

2(+,*-� :KC = LK 

t,X 281:و = x2 + 56x2: إذن 225 =

t%�8 56:و x =��+6�+F 142:وx =.

� KCLا�����)3� >?+@ K|+,EX :

KC2 + KL2 = LC2

t%�8 281:و + x2 + 225 = 656 – 32x +x2

t,X 32=150:وx = 656 – 281 – 225

��+6�+F و:
32

150
 =xإذن :

16

75
 =x.

A

B C

DK

L

15 cm 

1
6

cm

x
cm

20 cm 
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AB

D
E

)C(

L

O

���������14:

أن)1 : CD%+ن
7

3x
 MC =

+,*-� :)(// )AB( ∆

ª%�+^ 4*O_V 123 t%�8و 
AK

MC
 

LA

LC =��+6�+F و:
x

MC
 

14

6 =

t,Xو :x6MC14 =t%�8و :x
14

6
MC =

��+6�+Fو :
7

3x
 MC =.

:EDx%%ـ$)2

+,*-� :3MC =t%�8 3:و
7

3x
 =

t,X 213:وx =7: إذنx =.

���������15:

*+,*-� :BLDALE .O�+F !F+B6�+Fأس(= (

DBLEAL:و �-*,+* =

)V .ªvDE ا�B(س زاو*6+ن OoTDان (

t%�8 ا�����+ن:وALE وBLDن+UF+#6X .

A

B C

(∆ )

K

L

M

14 cm

6 cm 

x

20-x
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���������16:

2CD p%7 ا�CE+رة-1 ( x ):








 π+






 π+++π+=
2

xCos -
2

xSin  Sin x  )x(Cos )x(p

Sin xxCosSin x xCos-)x(p +++=
(Sin x2: إذن =x(p.

p: 3! ا��E+د�2-4 ( x ) = 0

0Sin x 2: أي =��+6�+F 0:وSin x =

-5V 4%ة ا�����O?و 123 ا�-ا:( )Zk;kx ∈π=

�3x�%3 :Zk;kx(ل ا��E+د�4 ه� ا]8-اد ا�B%BT%4 إذن ∈π=.

ا-3 E�� :)1(....)x(p)2x(p+د�4 3! =π+

)1(�,ED :)x-(Sin 2)2x(Sin 2 =π+

� أن,E* ا�+x-(Sin )2x(Sin =π(:و ه

-5V 4%ة ا�����O?و 123 ا�-ا:

















∈π++π=π+

∈π+=π+

Zk,2kx2x

أو

 Zk,2kx-2x

t,Xو:







∈π+π=
∈π+π=

!%T62X)(Zk,2k-0

Zk,k-x

: x�%TF ه� ا]8-اد ا�B%BT%4 إذن �3(ل ا��E+د�4

Zk,)1-k(x ∈π=

O

α−π α

www.mathonec.com
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: ��D%! �(ر ا��T(ل 9�8 ا�-ا?Oة ا�����4%-

X :k$ أ�! = 0+,*-�:π= -x

X :k$ أ�! = 1+,*-�:0x =

$%�Tا� +D6+ن �(رqB,ه�+ ا� M 1 ( 0 M)-(و( 2 π

���������17:

�4 إذا و�7B إذا Q(x)*"(نOEX :0)x(Sin -)x(Cos 22 ≠+π+π

[ ] [ ]...(1) 0xSin -xCos 0)x(Sin -)x(Cos 2222 =⇔=+π+π

[ ]0)Sin x  xCos ()Sin x  -xCos ((1) =+⇔





−−−−====
====

⇔⇔⇔⇔
xSin xCos

xSin xCos
 





====++++
====

⇔⇔⇔⇔
0xSin xCos

0xSin -xCos
 (1) 

:و t,X 123 ا�-ا?Oة ا�����4%








∈∈∈∈ππππ++++
ππππ−−−−====

∈∈∈∈ππππ++++ππππ====
⇔⇔⇔⇔

Zk;k
4

x

Zk;k
4

x
(1) 

�4 إذا و�7B إذا Q(x)إذن D"(نOEX :

ZR∈,π+π
≠ k

4

-
x,π+π

≠ R
4

x

أن- : CD%+ن
1xCos2

xCos 2-
)x(Q

2 −
=

)x(Sin -)x(Cos 

)x(Sin  -)x(Cos )x(Sin  -)x(Cos 
)x(Q

22 +π+π
−π−π++π+π=

xSin-xCos

Sin x  -xCos Sin x   xCos-
)x(Q

22

−+=

M2 M1
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xSin -xCos 

xCos 2-
)x(Q

22
=

t,Xو:
1xCos2

xCos 2-
)x(Q

2 −
=.

*�� !3[ ]2,0 π4د�+Eا�� :Q ( x ) = 2

( ) )1(.... 2
1-xCos 2

xCos 2-
2)x(Q

2 





 =⇔=

( )2-x4Cos xCos 2-)1( 2=⇔

( )02-x2Cos x4Cos )1( 2 =+⇔

( )01-xCos xCos 2)1( 2 =+⇔

 2Cos 2 x + Cos x – 1 = 0: 3! ا��E+د�4

�\)F :Cos x = y-5V:2y 2 + y – 1 = 0

): إذن y + 1 ) ( 2y – 1 ) 

t%�8و:( Cos x + 1 ) ( 2Cos x – 1 ) = 0 … ( 2 ) 

: إذن
















=

=+
⇔

01-x2Cos

أو

01xCos

)2(















=
=

⇔
2

1
xCos

1-xCos
 )2(

t,Xو :)CosxCos()1-xCos( π=⇔=

( )
















∈π+π−=

∈π+π=
⇔=

Zk,2kx

أو

 Zk,2kx

1-xCos 

( ) ( )Zk,2kx1-xCos ∈π+π=⇔=
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






 π=⇔






 =
3

Cos xCos 
2

1
xCos 





















∈π+π=

∈π+π=

⇔





 =

Zk,2k
3

-
x

أو

 Zk,2k
3

x

2

1
xCos 

]و �F+ أن ]2,0 π∈xنW� :
3

x
π=أو π=xأو 

4
x

π−=

�6+�� ا��T(ل ه�+Fو:π,
3

π
,

3

- π
.

�)CBX ل)�Tا� |�)Q(]ن4و ه x+4 8,-ه�OEX.

���������18:

1(�.2(�.3(�.4(�.

5(�.6(�.7(�.

���������19:

): O#V و2CD%7 وا�o6+ر ا�CE+رة)1 a – b ) 3

( )3 2 2 2( a - b ) = ( a - b ) ( a - b ) = ( a - b ) a - 2ab + b  *

3 2 2 2 2 3= a - 2a b + ab  - a b + 2ab  - b

t,X 3:و 3 2 2 3( a - b ) = a - 3a b + 3ab  - b.
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2(O#,ا� :

( )2 2 3 2 2 2 2 3* ( a - b ) a + ab + b   = a  + a b + ab  - a b - ab  - b

t,X و:( )2 2 3 3( a - b ) a + ab + b   = a  - b.

( )2 2 3 2 2 2 2 3* ( a + b ) a - ab + b   = a  - a b + ab  + a b - ab  + b

t,X و:( )2 2 3 3( a + b ) a - ab + b   = a  + b.

: ا�6,6P+ج

( )3 3 2 2a - b = ( a - b ) a + ab + b  *

( )3 3 2 2a + b = ( a + b ) a - ab + b  *

: ا�,#O وا��o6+ر)3

[ ]22 2 2( a + b + c ) = a + ( b + c ) = a + 2a ( b + c ) + ( b + c )

2 2 2= a + 2ab + 2ac + b  + c  + 2bc

2 2 2= a + b + c + 2ab + 2ac + 2bc

)ا6,6P+ج )2
24x  - x + 1 :

( )2 2
2 24x  - x + 1  =  4x  + ( - x ) + 1   

( ) ( ) ( )2
2 2 2 2 2= 4x +(-x) +(1) +2 4x (-x) +2 4x (1) +2(-x)(1)

4 2 3 2= 16x  + x  + 1 - 8x  + 8x  - 2x

( )2
2 4 3 24x  - x + 1  = 16x  - 8x  + 9x  - 2x + 1.
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���������20:

43 +2XABCD �2:ه
1S = ( 2x - 1) x = 2x  - x

43+2XADE �:ه
2

2

(2x - 1) x 2 x  - x
S = =

2 2

�2X :21+43 ا��,bل ه SSS ++++====t,X و:
2 2 2

2 2 x - x 4 x  - 2 x + 2 x  - x
S = 2 x - x + =

2 2

t,Xو :
26 x - 3x

S =
2

2S: و�-*,+ 180 m=t%�8و :
26 x - 3 x

180
2

=

26: إذن x - 3 x = : أي360
26x -3x-360 = 0

9�8 4�2B�+F3-5V :22 x - x - 120 = 0

+,*-� :2= b - 4ac∆أي :
2= (-1)  - 4(2)(-120) = 961∆

> 0∆$*b*+�6X $%�3 4د�+E��� t%�8 و:

�(ض(OX (1

- b - 1 - 961 15
x = =

2a 2 2 2

∆ −=
×

2و

- b + 1 + 961
x = = 8

2a 2 2

∆ =
×

t%�88: و=x.

���������21:

4%E\و $%%EDM:

*>?+Bا����� ا� ��ABM +,*-� :AM 2 = AB 2 + BM 2 

t,Xو :AM 2 = 9 + ( BC – MC ) 2 

AM: إذن 2 = 9 + ( 5 – MC ) 2 
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*>?+Bا����� ا� ��DCM*-� +,:DMو  2 = DC 2 + MC 2 

t,Xو :DM 2 = 16 + MC 2 

AM *"(ن = DM 7 إذا آ+نB�AM:إذا و 2 = DM 2 

� أن,E* ا�9: وه + ( 5 – MC ) 2 = 16 + MC 2 

9: أي + 25 – 10MC + MC 2 = 16 + MC 2 t,Xو :
10

18
 MC =

.Cm,23=MB:أيMB=5–81,: وCm,81=MC.t%�8: أي

���������22:

: ا�T! ا�OC5ي)1

وOvV xض !%q62ض ا��O8 y��+6�+F و t�)^ x < y.

�%"(ن :x y = 2و6َ ( x + y ) = 10

x=6: إذن yَ5و=x + y

t%�86: و=x yَوx–5=y

t,Xو :x (5-x)=6َوy = 5 – x

: إذن
2x + 5 x - 6 = 0−4%V+ا�-ر�4 ا�� $X 4د�+EX �و ه

+,*-� :2 2= b - 4ac = 5  - 4 (-1)(-6) = 1∆

1:ه�+وE��� t,X+د�4 $%�3

-b - - 5 -1
x = = = 3

2a 2 (-1)

∆
2 وَ

-b + - 5 +1
x = = = 2

2a 2 (-1)

∆

+��3=xن+� :2=y)ن[ �(ضOXx < y(

+��2=xن+� :3y =

t�)^ �%3 !%q62X -�)* t,Xو Cm3t\O8 َو Cm2.
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2(�V+%Cا� !Tا�:

+,*-� :x + y = 5 و x y = 6

t,Xو :
6

y =
x

y وَ 5 - x=�%3 :x < y

$"6�g , f��6%$ آ�+ *�OEا�-ا�6%$ ا�� :
6

f (x) = 
x

gوَ (x) = 5 - x

$%V+%Cء ا�+#VWF م)BV(c) و ( )δ$%6ا�����%$ ��-ا� g , fع+C6F ب)P+T4 أو ا�%V+%C4 ا�CP+Tل ا�+�E6P+F 

: ا�qM(ات ا�6+�4%

�)�E62V 42)1! ا���/1Fد� $X ½,ا� !*)T6� T�.M إ�9 ر*+\

� �(O*OTD 43 ا�,½/2�.C8 16"V)2+رة ا�-ا�$%6  (

� ا��E62V)3($*-EC! ا���3/42?+,� >�EX ��.���6%! ا�-ا�$%6 

�� ا�PO< ا�6+�� 4T\)X 4BF+2ات ا�)qMا�:

و @%</4 .�E6P+F)4+ل ا���42و ه�اyو آ��� @%<7CNVx ا�(3-ات (

� �E62V)5(43)� OU_V! ا���5/42"�)6($X 4qBV إ3-ا�%+ت أي �qED � ا�6

�%3 >�Eا�� Horz !��* xوVert !��* y.

�� ا�PO< ا�6+��: ا�D)qM+ن ا]�%DO+ن OU_Dان 

)1(

)2(

)3(
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�^+BD �6qBV(c) و ( )δ6+نqB,1: ه�+ ا�M ( 3 , 2 )>U2�+F !"#ا� �� +U%ا��#+ر إ� :

2Mوَ ( 2 , 3 )>U2�+F !"#ا� �� +U%1: ا��#+ر إ�*OB6�+F +UD+%إ3-ا� OU_D �و ه� ا�,4qB ا�6

� ا��(43�x: إذن)6( 2,0284،y 2,9727t,Xو :y = 3 و x = 2

!%��6� 4%V+%C4 ا�CP+Tل ا�+�E6Pا $"�*)x5()x/6(y : CD+F+ع ا�qM(ات ا�6+�4%====−−−−−−−−

و V"16 ا�CE+رة/1 )�E62V)x5()x/6! ا�bر −−−−−−−−

 �E62V! ا�bر/2

>%B5+ل ا�X 7CN� 

 �E62V! ا�bر/3

>%@ �3LV و �,T,ا�� OU_%� x�3و2ه

t�)^ �%3 !%q62X -�)* 3إذن Cm t\O8 َ2و Cm .

)5(

)4(

)6(

( )δ

(c)

( )δ
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���������23:

4%V+%Cت ا�L%��6ا� �#,V 4%V+%F 4�� ل+�E6P+F ( )3
U;( )2

U;( )1U

f ��-وال , g , h�%3 1%DO69�8 ا� :x-x)x(f 2=;3x)x(h +=;

x

4
)x(g � ا�o(رة.=�.NV¥7 9�8 ا]زرار C6F+ع DOD%1 ا]ر@+م ا�6� O%#D إ�%U+ آ�+ ه( 

9�8 OU_* >@O�+F t%ر ا��#+ر إ�bا� 

��* +X 4r+#ا� :

و ه�ا �5X 7CN+ل
@>%xوy

OU_* >@O�+F t%ر ا��#+ر إ�bا� 
9�8 ��* +X 4r+#ا�:

17

1

2

3

4

7

6

5

8

9

10

11

12

13

17
18

18

14

15

16
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( )1U

( )2U( )3U

�:*�"$ D(\%² ا�o(رة PO�+F< ا�6+�

E��� +%V+%F !3 :2-)x(f+د�4* )؛= )∆t6د�+EX >%B62X :2y −=

): V+%F �3LV%+ أن ) ( ) φ=∆∩U1د�4 �3(ل+E��� ª%� t%�8و .

*4Tا�O6ا�� +%V+%F !3 :2-)x(f >

9,T,�3 أن ا��LV ن+%F )U( 1B62ق ا��)� �B* >%( ه� و�5X t%�8(48 �3(ل∆( 4Tا�O6ا�� :

*4Tا�O6��� �F+2Tا� !T3: ا�x
x

4 +≤

� أن,E* ا�-)3x(0: وه
x

4
0: أي+≥

x

3x -x-4 2

≤t,X0: و
x

43x-x2

≤
+−

ا !�TV رةـ+CE� :43x -x2 +−
+,*-� :

2b - 4ac  9 - 4( - 1 ) ( 4 )  25∆ = = = 

t,X4: و-
2-

53
x 2 =+=;1

2-

5-3
x1 ==
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�4X+3_4 هLX :

0cxbxaا��E+د�4 2 =++4�+3 �� b-ca =+
وCBD :1! �3%$ ه�+

a

c
.

-4x()1-x(-43x-x(: إذن 2 +=+

²CoD 4Tا�O6ا�� t%�80: و
x

)4x)(1x(
≤

+−−

: �-ول ا©r+رة

∞+104-∞-x

-+++- ( x – 1 )

+++-x + 4

++--x

-++-- ( x – 1 ) ( x + 4 )

-+-+
x

)4x()1-x( +−

4Tا�O6�3(ل ا�� t%�8و :[ [ [ [,10,4-E1 ∞+= U

*4Tا�O6��� �V+%Cا� !T3: ا�x
x

4 x(h)x(g(: أي≥+ ≤

�,T,4 ا��%E\ول إ�9 إ*5+د وÂ* ا�)و ه )2Uو( )3U.

� �3LV أنV+%Cل ا�L� $X :( )2UzTD �B* ( )3U$ا��5+�%ـ $X !آ �� :

] [و-0,4] [,1 ∞+t%�8و )x(h)x(g <.

���) آ )2U�qB* ( )3U+�U6��+�� ا�,6qB%$ ا��$%6 � 4-،148)�5X � و�8

4Tا�O6�3(ل ا�� )x(f)x(g ≤�]: ه [ [ [,10,4-E1 ∞+= U

*4Tا�O6��� �F+2Tا� !Tا� :x-x3x 2≥+

� أن,E* ا�0xx-3x: وه 2 -03x2x: أي++≤ 2 ≥++

+,*-� :16124 =+=∆
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t,X 1:و-
2-

42-
x 2 =+=;3

2-

4-2-
x1 ==

�4X+3_4 هLX :

0cxbxaا��E+د�4 2 =++4�+3 �� bca =+

و-CBD :1! �3%$ ه�+
a

c−
.

t%�81(: وx()3-x(-32xx- 2 +=++

²CoD 4Tا�O61(0:و ا��x()3-x(- ≥+

: �-ول ا©r+رة

�]: و�5X t%�8(48 �3(ل ا��O6ا�4T ه ]3,1-E 2 =

*4Tا�O6��� �V+%Cا� !Tا� :x-x3x x(f)x(h(: أي+≤2 ≥

$X !"� 4%E\)4 ا�Pول إ�9 دراÂ* ا�) وه )1Uو( )3U.

+%Cل ا�L� $X أن �3LV �V( )3Uق)� �qB* ( )1Uا��5+ل �� ] [3,1-

$%6��+v6%$ ذات ا�qB,8,- ا� tEqB*3،1 و–

�]: و�5X t%�8(48 �3(ل ا��O6ا�4T ه ]3,1-E 2 =

∞+31-∞−x

-++- ( x – 3 )

++-x + 1

-+-- ( x – 3 ) ( x + 1 )
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���������24:

� �V+%Cا�4 ا���6%! ا�-�f:

+UDد�+EX �POV :y< ا��B62%�+ت ا�6 = -1 , y = 1 , y = 0 -5,� .

E���f+د�4)1 (x) = 0�ه ,: �4�L �3(ل 0 ,− π π

E���1=f+د�4)2 (x))ه u8+NX !3 :
2

π

E���f+د�4)3 (x) = -1)ه u8+NX !3 :
2

−π

: ا6,6P+ج �3(ل ا��O6ا�T+ت-

1(4Tا�O6ل ا��)�3f (x)  0≥>%@ ��6� إ�9 ا��5+لx ه,D �] ا�6 ]0 , π.

2(4Tا�O6ل ا��)�3f (x)  1f�3(ل +U� ª%� .

3(Tا�O6ل ا��)4 �3f (x)  1≤:)ه  ���O6ا�4T 3! و%3-
2

−π

 8-د �3(ل ا��E+د�4-
1

f (x) = 
2

π−π
-

2

π

2

π
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>%B62ا�� >POV( )∆t6د�+EX ي�: ا�
1

y =
2

�qB%� (c) +�U6��+� $%6qBV �� 1 2x , x�%3 :

1 2

5
x = , x =

6 6

π π
1: إذن 2x 2,617     ,       x   0,523

�}: و�5X t,X(48 �3(ل ا��O6ا�4T ه }1 2x , x

���������25:

O: إ�C+ت أن , I , J4 وا3-ةX+B6P9�8 ا :

� ا������ABC +,*-� :

Ouo6,X ]AC[وIuo6,X ]AB. [

t%�8و :CB
2

1
OI =  أي :BC

2

1−
( 1 ) . . . OI =  

*�8+FOا�OCJD t%�8ع وL\[6(ازي اX :OJ = OC + OD 

t,Xو :OJ = OC + BO   أي:OJ = BO + OC 

):أي 2 ) . . . OJ = BC  $X ��+6�+F�6)2(و)1( و,* :OJ
2

1-
OI =  

t%�8و OI // OJ �6,62 أنVو O , I , J4 وا3-ةX+B6P9�8 ا .

���������26:

أن-1 $%CV :V NA - 2 NB + NC    =
ur uuur uuur uuur

:�+Er zF+ع

+,*-� :V NA - 2( NA + AB ) + NA + AC=
ur uuur uuur uuur uuur uuur

NA  - 2 NA  - 2 AB + NA  + AC=
uuur uuur uuur uuur uuur

t,X و:V - 2 AB + AC=
ur uuur uuur

zF+� ع+Er )و ه.

2-4qB,ء ا�+#Vإ O�%3 :AO V=
uuur ur

.

A

C

B

D

J

O

I

sss

ss

s

ss

B
A

C
O
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���������27:

أن-1 ( O , U , V) إ�C+ت
ur ur

: ��EX+ ���62(ي

+,*-� :
2 4

U ; V
3 1

−   
   −   

ur ur
 t,Xو :U 0 ; V 0≠ ≠

ur r ur r

-5V ط ا�6(ازيOr $X :(-2)(-1) – 3 (4) = 2 – 12 = - 10   

t,Xو :U
ur

�V *(ازي
ur

��+6�+F و:( U , V )
ur ur

. أP+P+ ���62(ي

t%�8 و:(O , U , V )
ur ur

. ��EX+ ���62(ي

2-4F+6آ x' , y'4��-F x , y:

+,*-� :ON = x i + y j
uuur r r

. . ON = x' U + y' Vوَ)1(.
uuur ur ur

t,Xو:ON = x'( -2 i  + 3 j ) + y' ( 4 i  -  j )
uuur r r r r

ON = ( -2 x' + 4 y' ) i + ( 3 x' - y' ) j: أي
uuur r r

) . . .2(

$X)1(و)5-)2V :
x = - 2 x' + 4 y'

y = 3 x' - y'





: أي
x = - 2 x' + 4 y'

y' = 3 x' - y





-5V Ä*)E6�+F و:x = - 2 x' + 4 ( 3 x' - y )أي :x + 4 y = 10 x'

: إذن
1 2

x' =  x +  y 
10 5

t,Xو :
3 1

y' =  x +  y 
10 5

.

3-$%��Eا�� ��: ا��TC 8$ و�(د ªvV +U� 7BV ا©3-ا�%+ت 

: OvVض
x = x'

y = y'





t,X و:

1 2
x = x + y

10 5

3 1
y = x + y

10 5







: أي

9 2
x - y = 0

10 5

-3 4
x + y = 0

10 5







� أن,E* ا�: وه
9 x - 4 y = 0

-3 x + 8 y = 0





�� 4%V+د�4 ا��+Eا�� ��O^ بONF3�X ا��E+د�4و ا���5

 -5V فOq� +�O^ 920:ا]و� y = 0t,Xو :( x , y ) = ( 0 , 0 )

ه� إذن ا�,4qB ا�(3%-ة $%��Eا�� ��.O)0,0(: ا�6� �ªvV +U ا©3-ا�%+ت 

sss

ss

ss

s

s

ss
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���������28:

1%ED ـ%$mن)"* �%TF )∆(َو)D(از*+ن)6X:

-5V ط ا�6(ازيOr 123 :m(7m - 5 ) - (m - 1)(m + 1) = 0 

7m2: أي - 5m - m2 + 1 = 6:أي0 m2 - 5 m + 1 = 0

+,*-� :1164-(-5) 2 =××=∆$*b*+�6X $%�3 4د�+E��� t,X21 و m,m

�%3:
2

1

62

15
m,

3

1

62

1-5
m 21 =

×
+==

×
=

>%@ 48)�5X t,X وm�:ه








2

1
,

3

1
.

2�^+BD 4#@+,X (وَ)∆(ـD: (

: أي V,+@» 3! ا�4��5




=+++
=+

03y)5-m7(x)1m(

02-y)1-m(xm

+,*-� :
m m-1 

d m(7m-5) - (m 1)(m-1) 
m 1 7m-5  

= = +
+

t,X 2:وd 6 m - 5 m 1=  8,- وE,* ºCP +�X-م+
2

1
,

3

1
��+6�+F و:

*+��
3

1
m =:16"D 4��5ا�:





=+
=

09y8-4x

06-y2-x

��و ه�ا0=33:و ا��X ��5 ا��+5V 4%V-4- وONFب ا��E+د�4 ا]و�9 
!%T62X ��+6�+F و !3 +U� ª%� 4��5(وَ)∆(: إذن ا�D(نLov,X.

*+��
2

1
m =16"D 4��5ا� :





=+
=

06y3-3x

04-y-x

��ه�0=18:و ا��X ��5 ا��+5V 4%V-3- وONFب ا��E+د�4 ا]و�9  او

��+6�+F و !3 +U� ª%� 4��5إذن ا� !%T62X :)∆(َو)D(نLov,X.

*+��
3

1
m و≠

2

1
m �Wن ا�U� 4��5+ 3! و%3-≠ (x , y) �%3 :
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2

m-1 -2
 

7m-5 3 17m-13
x

d 6m -5m 1
= =

+
؛

2

-2 m
 

3 m 1 -5m-2
y

d 6m -5m 1

+
= =

+

��+6�+Fو :{ }L)D()( =∩∆�%3 :







++ 15m-6m

2-5m-
,

15m-6m

13-17m
 L

22

���������29:

ص)5ص)4ص)3خ)2ص)1

ص)10خ)9ص)8ص)7خ)6

���������30:

+,*-� :
a

f (x)
x

=

1(u*OE648 ا�)�5X :] [ ] [D -   ,  0 0  ,  += ∞ ∞U.

2($%%EDa�%TF :f (1) 3= −

+,*-� :
a

f (1) a
1

= =t,Xو :a 3= −��+6�+F و:
3

f (x)
x

−=.

: درا4P ا�O%¥6ات)3

X :1$ أ�!� 2x D , x D∈ 1وَ∋ 2
x x≠+,*-� :

2 1

1 2 1 2 1 2

1 2 1 2 1 2 1 2

3 3 3x 3x
 

f (x ) f (x ) 3x x x x

x x x x x x x x

− − − +
−

− ×
ϑ = = = =

− − − ×
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47

+�� 1x 2xوَ<0 0>:0ϑ >t,X وf+X+�D ا*-ةb6X .

+�� 1x 2x وَ>0 0<:0ϑ >t,X وf+X+�D ا*-ةb6X .

: �-ول ا�O%¥6ات�

∞+0∞-X

f(x) 

:ا�2T+ب)4
-1

f(1) = - 3     ;     f(3) = - 1     ;   f(6) =  
2

;
1

f(-1) =  3     ;     f(- 6 ) =  
2

: إV#+ء ا�C%+ن)5

O

j

i
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���������31:

1(-$%�%q62ا�� $X !2+43 آX ABCD وEFGH�:ه

1A =8 Cm 6 Cm×2: أي
1A = 48 Cm.

-$%�%q62ا�� $X !2+43 آX ADHE وBFGC �:ه

2A = 6 Cm  3 5  Cm×أي :
2

2A = 18 5 Cm.

-$%�%q62ا�� $X !2+43 آX :ABFE وDCGH �: ه

3A = 8 Cm  3 5  Cm×2: أي
3A = 24 5 Cm.

-!"#�� 4%CV+5ا��2+43 ا� �1:ه 2 3A = 2 A + 2 A + 2 A

): أي ) ( ) ( ) 2A= 2 48 + 2 18 5 + 2 24 5 Cm 
  

t,Xو :( )2 2A = 96 + 36 5 + 48 5 Cm 96 + 84 5 Cm  =  

2A: إذن 283,829 Cm.

):ه(5< ا�#"!3)2 ) 3V = 8 6 3 5  Cm× × 

): أي ) 3V = 144 5  Cm3: إذنV 321,993  Cm.

:23AF+ب-)3

� ا����� ��ABFـ� >?+Bا� B+,*-� :2 2 2AF  = AB  + BF

): أي )2
2 2 2 2AF = 8  + 3 5 Cm 109 Cm

  =  
.AF  10,440 Cm: إذن 

-�8+FO7 ا�%TXAFGD )ه:

( ) ( )p = 2 AF + FG  = 2 10,44 +6 Cmإذن :p 32,88 Cm .
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���������32:

-1E"3:ه( 53< ا��
1V = ( 2,55 Cm )3: أي

1V = ( 2,55 Cm )

3:ذنإ
1V = 16,58 Cm.

:ه( 53< ا�OUم-
3

2

2,55  2,55  3,78
V = Cm

3

× ×
t,X و:

3
2V = 8,19 Cm.

1:ه(53< ا�#"!- 2V = V + V

): أي ) 3V = 16,58 + 8,19  Cmt,X3: وV = 24,77 Cm.

���������33:

� ABCا������ >?+@ A.t%�8و(A B)9�8 �8(دي (A C) .

>%B62ا�� (DC) �8(دي 9�8 ا��62(ي(A B C)� t%�8و Wن(DC) ت+�%B62X !�8(دي 9�8 آ 

��+6�+Fا ا��62(ي و�D)ه C) 9�8 �8(دي (A C) .

+�Fأ>%B62ن ا��(A B)$%�%B62ا�� $X !�8(دي 9�8 آ 

(A C) و(D C) ا��62(ي $X (A D C) �Wن:

(A B) �8(دي 9�8 ا��62(ي(A D C) .

π B

A

D

C
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���������34:

+�F7أB,ن ا�E , F , G , H9إ� ��6,D 62(يا��( )π-8+@ ي *(ازي�ةا�

�SABCDا�OUمWن:SEFGH مOأ ه( ه+N* .

� ه�ا ا�OUم�2T+ب 53<W12TV +,V :FE , GF  .

� ا����: �-*,+��SCDـ
SE SF FE

= =
SD SC CD

: t%�8و
1 SF FE 

=
2 SC 20

=t,Xو :
20  1

FE =  = 10 Cm
2

×
.

� ا����: �-*,+ ��SBCـ
SG GF SF

= =
SB BC SC

t%�8و :
SG GF 1

= =
SB 30 2

t,Xو :
30  1

GF =  = 15 Cm
2

×
.

$"%� :SOمOUع ا�+vDار SABCD َوSO'مOUع ا�+vDار SEFGH 

� ا����: ��SOCـ�-*,+ 
SO' SF

=
SO SC

t%�8و :
SO' 1

=
SO 2

t,Xو :SO' = 25 Cm.

:  53SEFGH< ا�OUم

+,*-� :1

1
V = 15  10  25

3
× × 3: أي ×

1V = 1250 Cm.

: 53SABCD< ا�OUم

+,*-� :2

1
V = 30  20  50

3
× × × 

3: أي
2V = 10 000 Cm.

$%XOUا� $%F ر)oTء ا��b553< ا� :

3
3 2 1V = V - V = 8750 Cm.

S

π

A

B
C

D
O

E

F
G

H
'O

20 Cm=l

L =30 Cm
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���������35:

1(T* T(ل TX(ر O±+,D ا�T6(*! ا��ي T إ�19 ) ه(2 BC ).

ErT+ع ا�T2V+ب ا��ي *T(ل)2 T إ�19 .AB ه(3

OXTآb ا�O±+,6 ا��ي *T(ل)3 T إ�29 44qB,ه( ا� Ouo6,X ]CD. [

4(�ه : زاو*4 ا�-وران
3

π
.

���������36:

�F AOA+ أن ا�����+ت ' , BOB' , COC'6X 42*+B6X +ن زوا*+هW� B+*42 ا]\Lع 

60وآ! U,X+ *2+وي °.

4qB,ا�A'رة)� � وزاو*Ot6 ا��ي OXآF r|b+�-ورانA ه
3

π
.

4qB,ا�B'رة)� �.F r+�-ورانB ه

4qB,ا�C'رة)� �.F r+�-ورانC ه

7B,ا� t%�8وA' , B' , C'7B,ر ا�)� �A ه , B , Cا�-وران ªv,F r.

Aو�F+ أن , B , CنW�. 9�8 ا4X+B6P وا3-ة'A' , B' , C 9�8 ا4X+B6P وا3-ة 

���������37:

+,*-� :OA = OB وOC = OD َو OE = OF.

t%�8وB , C , F7B,ر ا�)� �A ه , D , E|bآOX ي�.O±+,6�+FO ا�

.CFB ه� ا����� ا��ي *AED t2*+Bوt,X �(رة ا�����

t%�82+43 ا�����: وXAED 2+43 ا�����X ª*+BD CFB .
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���������38:

$"%�S|bآOX ي�.F S(اD4qP ه� �(رةO.B ا�O±+,6 ا�

)ا��B62%�+ن )'∆,( 6X D(از*+ن و*#�Lن∆( , B1%DO69�8 ا� .

t%�8و( ) ه( �(رة∆'( )∆4qPا)F S.

�)�� وآ AC ) ه( �(رة ( AC ) 4qPا)F S.

) ا��B62%�+ن )و∆( AC ) ��M *ـ6ـE^+B+ن 

)وا��B62%�+ن )و∆'( AC ) ��.N *ـ6ـE^+B+ن 

.Nه�F S(اM4qP وt%�8 �(رة

.]Ouo6,X ]MN: وON=OMt%�8: إذن

���������39:

1(�?+o3©ا�5-ول ا 

ا]^(ال
Cm 

140150155 160165 170175 180 

3453 44512ا�O"6ار

ODا�6(ا 
0,10,10,1250,30,0750,10,1250,075

A B

C

D

E

F

O

A B

CD

O

M

N

( )∆
( ')∆
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3(-�F+2T7 ا�P)6ا��:

140 4 150 4 155 5 160 12 165 3 170 4 175 5 180 3
x

40

× + × + × + × + × + × + × + ×=

t,Xو :x 161,25=.

-7%P)ا� :
n n
2 2

1
a a

Med
2

++
n: �-*,+؛= 40=t%�8و :

n
4 0

2
=

n
2

aي�n.170: وه(20رt6CD ه( ا�T- ا�
2

1
a +t6CDي ر�.170: وه(21 ه( ا�T- ا�

Med: إذن 170=.

Mod:ا��,(ال- 170=

ا�O"6ار

140

1

2
3
4
5
6
7
8
9

10 
11 
12 

150 155 160 170 165 175 180 ا�q(ل
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.E=40:و Et,X=180–140:ا��-ى-

���������40:

1(�?+o3©ا�5-ول ا:

] ا�sv+ت [40;60[ [60;80[ [80;100

7 11 10 ا�O"6ار

OD0,14 0,22 0,2 ا�6(ا 

 OX50 70 90اآb ا�sv+ت

] ا�sv+ت [100 ;120[ [120 ;140[ [140  ;160

6 214 ا�O"6ار

OD0,12 0,28 0,04 ا�6(ا 

 OX110 130 150اآb ا�sv+ت

:ا�F !%��6(ا4qP ا��-رج ا�O"6اري)2

3(-�F+2T7 ا�P)6ا�� :

 ا�O"6ار

2

6
7

10 
11 

14 

40 80 60 100 120 140 160  ا�vـs+ت
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50 10 70 11 90 7 110 14 150 16
x

100

× + × + × + × + ×=

t,Xو :
500 770 630 220 1820 900 4840

x
100 50

+ + + + += x: إذن = 96,8=.

-7%P)ا� :ii
i

n
s

2Med ha
E

−
= + ×

+,*-� :50=nt%�825: و=
n

2
�]: وt,X ا�4sv ا�(q%P%4 ه [80 ;100t%�8و :

80=
ia,7=iE,ih 20=,S 21=

t,Xو :
25 21

Med 80 20
7

−= + Med: أي× 91,42=.

1:ا��,(ال-
i i

1 2

D
Mod = a  +   h

D + D
×

]: ا�svـ4 ا��,(ا�%4 هـ� ا�vـsـ4 [120 ;140tو �8ـ%ـ:i ih = 140 - 120 = 20    ,  a  = 120

2 1D = 14 - 6 = 8    ,  D  = 14 - 2 = 12

tــ,Xو :
12

Mod = 120 +   20
12 + 8

×t,Xو :Mod = 132.

.E=12:و Et,X= 160– 140:ا��ـ-ى-

�������� �41:

VJB1T1ا�2ـ

 ا�O"6ار 15 312

0,1 0,4 0,5 OـDا�6ـ(ا 

VJB1T22ا�ـ

 ا�O"6ار9 615
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0,2 0,5 0,3 OـDا�6ـ(ا 

�V+%ـCا�6ـ�ـ�ـ%! ا�:

���������42:

t8ـ-د ا]و�ـOــDا�6ـ(ا 

P58 0,58 

F42 0,42 

-�:ا©V#+ء ا�V+%Cـ

0,1 

0,2 

0,3 

ODا�6(ا 

B

0,4 

0,5 

J V 1T2ا� 

0,42 

0,58 

ODا�6(ا 

P F
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