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1A) {1,2,3,4……}{x |x ≥ 1,x ∈ N}

1B) x ≤ − 3 {x |x ≤ − 3,x ∈ R]

1c) −1 ≤ x ≤ 5
{x | − 1 ≤ x ≤ 5,x ∈ R}

 &' ()*+
,-./

2A) −4 ≤ y < − 1 [−4, − 1)

2B) a ≥ − 3 [−3,∞)

2c) x > 9,x < − 2
(−∞, − 2) ∪ (9,∞)

3A)

 0"  ! 1$2"# 3-4)5  6% 3-47 89 :; 3%"<
 =>? !@A*%" BC.D%" EF.GHI% &J-KL

 $2"# C.M N/ &4GO>GP' &4G-47

xy

3B)
 :; 3%"< QR4%

 STU+C'  $V@K

 @W#  &' &4G-4)5

 <$X%"

x
y
5

3c)
 YZ B[ :; 3%"<

 84\-G%" ]T)K NH[^
 3T)_ N/ N_`4U%"

 Y)/ 1$2"#

3D) 3y + 6x = 18
3y = 18 − 6 ×

y =
18 − 6x

3
y = 6 − 2x

  Y)/ 1$2"# 3-4)5 YU+C+  6% 3-47 89 :; 3%"<

 6%

x
y

 :EbR pETe,9 q7TSbr9 @"$c  W"O Nk$F

 N=3_2 ^)S8$,9 s/($,9  W"O 329 I3=ETQ,9 !2
 q7TSbr9

x
y

 `3$#Sb3= Y910R9 K30A$B2 !2 Nc oSc9
: @0A$B$/, Gt"$$,9 @C;,9

 t2? `3$#Sb3= Y910R9 K30A$B2 !2 Nc oSc9
: :ESC,9

 &' ()*+
,-./



4A)

  d53c 9uv

:MFiD 3$2 Nc M> @,91,9 @$"O 1%+i>

f (x) =
2x + 3

x2 − 2x + 1

f(12)
f (12) =

2 (12) + 3
(12)2 − 2 (12) + 1

f (12) =
27
121

4B) f(6x)

f (6x) =
2 (6x) + 3

(6x)2 − 2 (6x) + 1

f (6x) =
12x + 3

36x2 − 12x + 1

4c) f(−3a + 8)

f (−3a + 8) =
2 (−3a + 8) + 3

(−3a + 8)2 − 2 (−3a + 8) + 1

= − 6a + 16 + 3
9a2 − 48a + 64 + 6a − 16 + 1

=
−6a + 19

9a2 − 42a − 49

: '"Fw9 `9+1,9 !2 Nc `3B2 Y1a

5A) f (x) =
5x − 2

x2 + 7x + 12

x2 + 7x + 12 = 0
(x + 3) (x + 4) = 0

x = − 3,x = − 4
D = R − {−3, − 4}

5B) h (a) = a2 − 4

a2 − 4 ≥ 0
a2 ≥ 4
a ≥ 2

a ≥ + 2

5c) g (x) =
8x

2x + 6

2x + 6 > 0
2x > − 6

x > − 3
D = (−3,∞)

!"#$%"

 &' ()*+
,-./

 &' ()*+
,-./

or a ≤ − 2

D = (−∞,2] ∪ [2,∞)

 EC* p+38D 63_$,9 32140 @>E#2 E"x @,91,9 fAQF

 EC;,9 !2 E(c& 63_$,9  f3c  9u9 @>E#2 E"x @,91,9 fAQF

   p+38D +& !2 E(c& 63_$,9  f3c  9u9 @>E#2 E"x @,91,9 fAQF
 EC;,9



  @0Eb

 .U#yF @03b Nc N"$,3=  @(cE2 @0Eb d53c 9u9

  :M59Ak,3=  !2t,9 z"a '"Fw9 {DE#S,9 :Y1#S$,9 @,91,3=

(6)
v(t)

t

6A) v(5)
V (t) = 4t

V (5) = 4 × 5 = 20

6B) v(15)
V (t) = 4t

V (15) = 4 × 15 = 60

6c) v(245)
V (t) = − 6t + 1500 = 0

V (245) = − 6 (245) + 1500
= 30

 M/";)F @/|b9]$T> !2 ^_)F

!"#$%"

 : @"(85 E"l,9 Y910R9 @0A$B2 .,9 M$S4D pH,9 Y1#,9

&j5\}Y

:                                  @,91,9 `3B2

&R\Rj{2}}YRj{5}

   @$"O 3$>                               f3c 9u9

&\}Y

1549
9
4

f (x) =
x − 3

2x − 5

R − { 5
2 }

f (x) = 4x2 − 8f (x − 1)

4x2 − 8x − 44x2 − 8x2 − 1x − 1

  MP :1"B,9 @D91(,9
🌿🌸 ~3B5X9 {;5

 �ETC/, :YA#,9



                                

K3O7#,9+ `9+1/, @"53"(,9 K7"k$S,9 N"/)F

1A)

v(10) = 0.002(10)4 − 0.11(10)3 + 1.77(10)2 − 8.6(10) + 31

= 20 − 110 + 177 − 86 + 31 = 32
= 32

1B)

  Ee0 @823�,9 @48,9+ @#b3S,9 @48,9 140
  gDE(% ^_)S,9

v(d ) = 0,002d4 − 0.11d3 + 1.77d2 − 8.6d + 31


d = 9
v(9) = 0.002(94) − 0.11(93) + 1.77(92) − 8.6(9) + 31

v(9) = 30


d = 15
v(15) = 0.002(154) − 0.11(153) + 1.77(152) − 8.6(15) + 31

v(15) = 30

2A)


Dg = [−2,6)
Rg = [0,4]

2B)



Dg = (−4,2) U (2,∞)

Rg = {6} ∪ (−∞, − 2)

]$T> !2 ^_)F ]$T> !2 ^_)F

مليون

 N"k$S,9 `7h !2+
  �a75 M53"(,9
 N),9 ^=3U2 '5&

  pE(B,9



                                

3A)

 $a?  ^@*-%" ]T)K  :[ 8JD%" &' bcGK

  @W  ]T)-%" :d/ S4>?#  3T)a%"
  eKCUV ()*G%"

f (x)y
(0,4)y4

f (x) = x3 + x2 − 6x + 4
f (0) = 0 + 0 − 0 + 4

(0,4)

3B)

 3T)a%" $a?  ^@*-%" ]T)K  :[ 8JD%" &' bcGK

  @W  ]T)-%" :d/ S4>?# 
  eKCUV ()*G%"

h(x)y
(0,2.4)y2.4

h (x) = x2 + 6

h (0) = 0 + 6

h (0) = 6
h (0) = 2 ⋅ 4

4A)

  ?A)$,9 JU_2 f9 M53"(,9 N"k$S,9 !2 ��SD

  +  +  : MP
  gDE(% ^_)S,9

 

 

x
01.32

f (x) = 3x3 − 10x2 + 8x
x(3x2 − 10x + 8) = 0

x = 0,3x2 − 10x + 8 = 0
a = 3,b = − 10,c = 8

x =
−b ± b2 − 4ac

2a

=
10 ± (10)2 − 4 (3) (8)

2 (3)

=
10 ± 100 − 96

6

=

10 + 4
6

,
10 − 4

6
10 + 2

6
,

10 − 2
6

2,1 ⋅ 3
x = 0,x = 2,x = 1.3

K3O7#,9+ `9+1/, @"53"(,9 K7"k$S,9 N"/)F
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4B)  84\-G%" &' bcGK
 ^@*' ]T)' :[ N_`4U%"

  @W 
  eKCUV ()*G%"

x−0,2

h (t) = 4t + 1
4t + 1 = 0

4t = − 1

t = −
1
4

t = − 0,25A)

 3T)_ 8J% :;  ^@*' =>? 8f`-G' =a*a-%" : e4_`45 ()*G%"

 =a*a-%" gO_ =>?  3T)_ $V@K =a*a-%" =>? 
  eK<$? ()*G%"

y
(x, y)(−x, y)

x
y

(-3,-3)(3,-3)(-2,2)(2,2)(x,y)

2
2

−2
2

3
−3 −3

−3

  65  !$5 h@X_   : eKCUV ()*G%"

 

 C4iG+ j% 3%<`X-%"

  ^@*' !@2 8f`-G'  =a*a-%"  

x(−x)
y = − x2 + 6

y = − (−x)2 + 6
y = − x2 + 6

∴y

5B)

  @U_5 NQ, fR  N*R9 @U_5 `Aa N�3$S2 .4)4$,9*

  @U_5 1%AD .4)4$,9 ./0  

  @U_5 NQ, fR  ?A)2 `Aa  N�3$S2 .4)4$,9*

  @U_5 1%AD .4)4$,9 ./0
 .4)4$,9 �C5 ./0

*  @U_5 NQ, fR  ?A)2 `Aa N�3$S2 .4)4$,9

 �C5 ./0  @U_5 1%AD .4)4$,9 ./0
  .4)4$,9

*: gDY10 ^_)S,9

(x, y)(−x, − y)
x(x, y)

(x, − y)

y(x, y)
(−x, y)

 eKCUV ()*G%"
x2 + y2 = 25

f (−x, − y) = (−x)2 + (−y)2

f (−x, − y) = x2 + y2

= f (x, y)

 eKCUV ()*G%"
x2 + y2 = 25

f (x, − y) = x2 + (−y)2

f (x, − y) = x2 + y2

= f (x, y)
 gDE(% ^_)S,9

x2 + y2 = 25
f (−x, y) = (−x)2 + y2

f (−x, y) = x2 + y2

= f (x, y)

 !@2 8f`-G' =a*a-%"
 ^@*-%" !@2# 8k;" 3T)_

 ^@*-%" !@2# yx

K3O7#,9+ `9+1/, @"53"(,9 K7"k$S,9 N"/)F
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6A) f (x) =
2
x2

 `._; 34V#l 3%"$%" :[ bcGK N_`4U%" 84\-G%" &'

  ^@*' !@2 3>f`-G'
  eKCUV ()*G%"

y

f (−x) =
2

(−x)2 =
2
x2

= f (x)

6B) g (x) = 4 x

 L# 34V#l QR4% 3%"$%" :[ bcGK N_`4U%" 84\-G%" &'
 3K<C/

  eKCUV ()*G%"
f (−x) = 4 −x

≠ f (x)

6c) h(x) = x5 − 2x3 + x

 `._; 3K<C/ 3%"$%" :[ bcGK N_`4U%" 84\-G%" &'
 8k;" 3T)_ !@2 3>f`-G'

  eKCUV ()*G%"
f (−x) = (−x)5 − 2 (−x)3 + (−x)

f (−x) = − (x5 − 2x3 + x)
= − f (x)

K3O7#,9+ `9+1/, @"53"(,9 K7"k$S,9 N"/)F
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K3O7#,9+ `9+1/, @"53"(,9 K7"k$S,9 N"/)F

 M/";)F @/|b9

 y  ?A)$,9 JU_D                                               @,91,9 .4)42
    : @U_S,9 140

&10\5}3Y2

                               @,91,9 n1232
  3T,3B2 f3c 9u9 

                              

&\}Y

 : `Aa N�3$S2                                                 @,91,9 .4)42
                                 

&x ?A)2\y ?A)2}
 @U_5
N*R9

Y
 W"_S8$,9

 : @,9Y MP                                          @,91,9

&@"%+~\@DYE>}
 @"%+~

g#2 @DYE>+
Y

 d8",
 @"%+~
@DYE>r+

f (x) = 2x2 − 5x + 3

f (x) = x2 + 1
−2 < x < 3

5 < f (x) < 95 < f (x) < 101 < f (x) < 91 ≤ f (x) < 10

f (x) = x5 − 6x3 + 10x

y = x + 3

f (x) = x3 + 5x2 − x

j Y�EBy2 d8", <3= y@_k,9 
� f38�/,9 ./0 pEBF K3$/c 
f+Y �!�2 o/_,9 yEy$lD �?A#� N= 

<9 �f& : �]� �:�?u .5Y& 
G3�O+ yG?�1O 3$"> �W"Qa  

G30Y+ '",v iBS,9 �!�$�= �W"a? �
🌻💗 .

 �ETC/, :YA#,9



                                

m`K`.a%"# !`A+n"

  140 !"S/;S2 !"S,91,9 d53c 9uv32 Y1a
`3;FX9 ?3(Sh9 `3$#Sb3= ]S=3%v ?E= W�

x = 01A)

1B)

(� @>E#2 @,91,9     � :YA%A2  NP

  140

(�� :YA%A2  NP

f (0)f (0) = 03 = 0
x = 0

lim
x→0

f (x)

حدد ما إذا كانت الدالتين متصلتين عن قيم  
وحدد نوع الإتصال :

x2A)

2B)

f(x) = x3

,1,01,0010-,001-,01-,1X

0f(x)

  Y1#,9 !2 \ES_F ?38",9+ !"$",9 !2 @,91,9 W"O

   

 @U_4,9 140 @/;S2 @,91,9 fuv

0
lim
x→0

f (x) = f (0)

x = 0

f (x) =
1
x

, x < 0

x, x ≥ 0

(� @,91,9     � :YA%A2  NP

  140 @>E#2

(�� :YA%A2  NP

f (0)f (0) = 0
x = 0

lim
x→0

f (x)

,1,01,0010-,001-,01-,1X

,1,01,0010-1000-100-10f(x)

x1
x

 @$"_,9 �C5 .,9 \ES_F3, ?38",9+ !"$",9 !2 @,91,9 W"O

   '>E#2 E"x

 

 @U_4,9 140 @/;S2 E"x @,91,9 fuv

lim
x→0

f (x)

lim
x→0

f (x) ≠ f (0)

x = 0

x = 0, f (x) =
1
x2

(�  @>E#2 E"x   � :YA%A2  NP

  140 @>E#2 E"x @,91,9

(�� :YA%A2  NP

f (0)f (0) =
1
02

=

x = 0
lim
x→0

f (x)

,1,01,0010-,001-,01-,1X

1010000f(x)

    !2 \ES_F ?38",9+ !"$",9 !2 @,91,9 W"O

  :YA%A2 E"x   : fuv

 @/;S2 E"x @,91,9
 MV3T53, `3;F9 610 : @,91,9 �A5

∞
lim
x→0

f (x)

f (x) = {5x + 4.x > 2
2 − x, x ≤ 2

x = 2,

(�    GYA%A2    � :YA%A2  NP

(�� :YA%A2  NP

f (2)f (2) = 2 − 2 = 0
lim
x→2

f (x)

2,12,012,00121,9991,991,9X

14,514,0514,0050,001,01,1f(x)

2 − x 5x + 4

    'C/S�2 3T4Q,+ '>E#2 ?38",9+ !"$",9 !2 @,91,9 W"O

  f& p&

 @/;S2 E"x @,91,9
 ptCO `3;F9 610 : @,91,9 �A5

limx→2+ (x) ≠ lim
x→2−

f (x)

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

  �(;S,  @,91,9 {DE#F 10&

 140 @/;S2

f (x) =
x2 − 1
x − 1

x = 1

3)

     

@>E#2 E"x  f& p&         f (1) f (1) =
1 − 1
1 − 1

=
0
0

!2  \ES_F 32140 @,91,9 W"O !0 z)(5        1 x
1,11,011,0011,999,99,9X

2,12,012,0011,9991,99,20f(x)

 !2  \ES_F 32140  !2 \ES_F  W"O f9 `+1B,9 !2 ET�D 

        

1 f (x)2x

f (x) =
x2 − 1
x − 1

, x = 1

2,x = 1

 ?3C*r9 3T4"= E;)4F MS,9 @",3SS$,9 @)");,9 Y910R9 Y1a
:'"Fr9 `9+1/, @"_"_),9

4A) f (x) = x3 + 2x2 − 8x + 3

[−6,4]
43210-1-2-3-4-5-6X

67243-231219183-32-93f(x)

  @,91/, EC* 1%AD '(%A2  + @(,3b  f& 3$=

   :ESC,9 M>

 +  :ESC,9 M> @,91,9  M_"_a EC* 1%AD ],Hc+

f (−5)f (−4)f (x)
(−5, − 4)

(0,1)
(1,2)

4B) f (x) =
x2 − 6
x + 4

[−3,4]
4321-0-1-2-3X

1,25,43-,33-1-1,51,67-13f(x)

 EC* 1%AD  @(,3b  + @(%A2  f& 3$=

   :ESC,9 M>  @,91/,

  :ESC,9 M> @,91,9 EC* 1%AD ],Hc+

f (−3)f (−2)
f (x)(−3, − 2)

(2,3)

5A) f (x) = 8x3 − 2x2 − 5x − 1

[−5,5]

543210-1-2-3-4-5X

924459182450-1-6-63-220-525-1026f(x)

 1%AD ��SD WbE,9 !2
 !"_"_a !DEC*
 :ESC,9 M> @,91/,

 
 32140 ],Hc+

 

 �"LAS/,

(−1,0)

x = 1
⇐

m`K`.a%"# !`A+n"

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

5B) f (x) = x3 − 7x2 + 18x − 14

[0,4]
43210X

1042-2-14f(x)

  + @(,3b  f& 3$=
 M_"_a  EC* 1%AD @(%A2

  :ESC,9 M> @,91/,

 �"LAS/,

f (1)f (2)

f (x)(1,2)

⇐

 N"k$S,9 M>E� qA/b {*A, @"Fr9 `9+1/, M53"(,9 N"k$S,9 N$#Sb9
gDY10 ]S=3%v ~t0 W� M53"(,9

6A)

  f&+  f& M53"(,9 N"k$S,9 !2 ��SDlim
x→∞

g (x) = ∞

lim
x→−∞

g (x) = − ∞

1000010001000-100-1000-10000X

2f(x) −1.1012 −1.109 −1.106 1.106 1.109 1.1012

  f�>  32140 '59 �a3/5

 f�>  32140 '5v+

x → ∞g (x) → ∞
x → − ∞g (x) → − ∞

6B)

1000010001000-100-1000-10000X

0f(x) 2.1011 2.108 2.105 −2.105 −2.108 −2.1011

  f�>  32140 '59 �a3/5

 f�>  32140 '5v+

x → ∞f (x) → − ∞
x → − ∞f (x) → ∞

7A)

1000010001000-100-1000-10000X

2,99952,992,95-23,053,0053,0005f(x)

  f�>  32140 '59 �a3/5

 f�>  32140 '5v+

x → ∞f (x) → 3
x → − ∞f (x) → 3

m`K`.a%"# !`A+n"

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

7B)

1000010001000-100-1000-10000X

-2,998-2,99-2,984-3,01-3,001-3,0001f(x)

  f�>  32140 '59 �a3/5

 f�>  32140 '5v+

x → ∞f (x) → − 3
x → − ∞f (x) → − 3

 

N"k$S,9 !2 d=3�  z"a 
32140 '59 M53"(,9  

f�>        

      

   32140+   

 f�>

q (v) =
pv2

2
p

v → ∞
q (v) → ∞

v = 0
q(v) = 0

m`K`.a%"# !`A+n"

]$T> !2 ^_)F  M/";)F @/|b9

: MV3T5r `3;F9 610 Nk$F MS,9 @,91,9

&\}Y

 2 140 @/;S2                                  @,91,9 d53c 9u9
  a @$"O 3$>

&2\j2}1Yj1

 :  140 @/;S2 E"x                         @,91,9
                                 

&X=2\x=j2}x=0Yx=4

: p+38F                                                 @D3T4,9

&15\10}5Y2

  @,91,9 EC* J_D K9ESC,9 p& M>

&[6,7]\[7,8]}[8,9]Y[9,10]

f (x) = {x2 + 1,x ≥ 2
a x + 1,X < 2

f (x) =
x2 − 4
x − 2

lim
x→∞

10x4 − 2
5x4 + 3x2 − 2x

f (x) = x2 − 6 − 6

 �ETC/, :YA#,9



                                

 !"S"Fr9 !"S,91,9 !2 NQ, M53"(,9 N"k$S,9 N$#Sb9
 @;O34S2 +9 G1D9tS2 @,91,9 3T"> fAQF MS,9 K9ESC,9 ED1_S,

3DY10 ]S=3%v ~t0 W� 'S=3� +&

1A) 1B)

 :ESC,9 !2 @;O34S2  @,91,9 f9 M53"(,9 WbE,9 !2 !"(D

  :ESC,9 M> G1D9tS2+  

  :ESC,9

f (x)
(−∞,2)(2,∞)

(2,∞)

5432x

155-1-3f(x)

(2,∞−)الفترة 

210-1x

-3-1515f(x)

   W"O K1D9tF  W"O K1D9tF 3$/c `+1B,9 �LAD
:ESC,9 GHP M> G1D9tS2 MP fu9

xf (x)

 :ESC,9 !2 :1D9tS2  @,91,9 f9 M53"(,9 WbE,9 !2 !"(D

  :ESC,9 M>  'S=3�+   

 :ESC,9

h(x)
(−∞, − 3)(−3,∞)

(−∞, − 3)

-3-4-5-6x

2-1-4-7h(x)

(∞,3−)الفترة 

0-1-2-3x

2222h(x)

  

  'S=3�  W"O d)(*9  W"O  K1D9tF 3$/c+ `+1B,9 M>+
 :ESC,9 GHP M> 'S=3� MP fu9

xh(x)

C4iG%" !$X' YH@G'# o@A)%" j4)%"

  W"O K1D9tF  W"O d;O34F 3$/c `+1B,9 !2+
:ESC,9 GHP M> @;O34S2 MP fu9

xf (x)

  W"O d;O34F  W"O d;O34F 3$/c `+1B,9 �LAD
:ESC,9 GHP M> G1D9tS2 MP fu9

xh(x)

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

  3T"> @,91/, fAQD MS,9  W"O ED1_S, M53"(,9 N"k$S,9 N$#Sb9
 nA;_,9 W"_,9 �A5 !"=+ 3P140 @,91,9 W"O 1%+&+ nA;O W"O

gDY10 ]S=3%v ~t0 W�

x 2B)

  140 @"/)2 .$�0 @$"O  @,91/, f& M53"(,9 N"k$S,9 �LAD

   3P?91_2+  
  140 @"/)2 nEl* @$"O 1%AF 3$c

   3P?91_2+   

  3P?91_2+  140 @_/U2 .$�0 @$"O 1%AF 3$c
  �3DY10 tDt#S,9

f (x)
x = − 1.52

x = − 0.5−0.3
x = 13

1001-0.5-1.5-2-100x

-10096983-0.320-98970200f(x)

 .$�0 @$"O 3T, @,91,9 f9 M53"(,9 N"k$S,9 �LAD

   3P?91_2+  140 @"/)2

  3P?91_2+  140 @"/)2 nEl* @$"O+

  3P?91_2+  140 @"/)2 .$�0 @$"O+

  3P?91_2+  140 @"/)2 nEl* @$"O+
 @_/U2 nEl* @$"O 3,+ @_/U2 .$�0 @$"O 1%AD 3,+

g(x)
x = − 12

x = 00
x = 0.50.4
x = 2−4

10020.50-1-100x
979803000-40.402g(x)

2A)

  140 '"/)$,9 .$�#,9 @$"_,9 `+1B,9 !2 ��SD

 nEl;,9 @$"_,9+   140 '_/U$,9  .$�#,9 @$"_,9+

  M53"(,9 N"k$S,9 M> !"(F 3$c  140 @"/)$,9

x = − 1.5
x = 1

x = − 0.5

−1.01 × 1010

 140 '"/)$,9 .$�#,9 @$"_,9 `+1B,9 !2 ��SD

  140  @"/)2 .$�0 @$"O+  

 nEl* @$"O+  140 @"/)2 nEl* @$"_,9+

  M53"(,9 N"k$S,9 M> !"(F 3$c  140  @"/)2

x = 0.5x = − 1
x = 0

x = 2

]$T> !2 ^_)F ]$T> !2 ^_)F

C4iG%" !$X' YH@G'# o@A)%" j4)%"



                                

 @"/)$,9 nA;_,9 W"_,9 1D1)S, @"53"(,9 @(b3),9 N$#Sb9

 3P140 fAQF MS,9  W"O Y1a+ `9+1,9 !2 NQ, @_/U$,9+
W"_,9 GHP

x

 89 N/ S4+L" !"#$>% C4iG%" !$X' YH@G' $V#"
: `.% 1^#`p-%" m"CGO%" &'

5A)










m =
f (x2) − f (x)1

x2 − x1

=
f (3) − f (2)

3 − 2
=

2 − (−4)
3 − 2

=
6
1

= 6

3A) h(x) = 7 − 5x − 6x2

 WbE,9 !2  ��SD
 1%AD '5& M53"(,9

 @_/U2 .$�0 @$"O
 @U_4,9 140 @,91/,

 (−0.42,8.04)

3B) g(x) = 2x3 − 4x2 − x + 5
 WbE,9 !2  ��SD
 1%AD '5& M53"(,9

 @"/)2 .$�0 @$"O

 140 fAQF+  �= 

  
  @"/)2 nEl* @$"O+

 @U_4,9 140  �=

5.06
x = − 0.12

1.24
x = 1.45

f(x) = x3 − 2x2 − 3x + 2,[2,3]

]$T> !2 ^_)F ]$T> !2 ^_)F

C4iG%" !$X' YH@G'# o@A)%" j4)%"

M = 2rhπ + r2π

10π = 2rhπ + r2hπ 10 = 2rh + r2h⇒

h =
10 − r2

2r
V(r) = r2hπ⇒= r2π(

10 − r2

2r
)⇒ =

1
2

rπ(10 − r2)

V′ (r) = π(5 −
3
2

r2) ⇒ r = ± 10
3

, r ≃ 1.83in

h =
10 − (1.83)2

2(1.83)
, h ≃ 1.83in

 @"/Q,9 @a38$,9 

  EU_,9 {;5 

  �3CF?r9 

 WB),9 

M
r

h
V



                                

6) d(t) = − 16t2 + 20t + 4,[0.5,1]










m =
d (t2) − d (t1)

t2 − t1

=
d (1) − d (0.5)

1 − 0.5

=
8 − (10)

0.5

=
−2
0.5

= − 4

 .,v   !2 :ESC,9 M> �O34SF W8B,9 @0Eb

 @"53� 

0.5
1

 ?1O ./0 ?A2R9 MFiF r
 .. ]$/a

 ?1O ./0 MFiF 3$5v
🌿🌸 .. 3T",v ]"#b

]$T> !2 ^_)F

C4iG%" !$X' YH@G'# o@A)%" j4)%"

 M/";)F @/|b9

                               @,91/, .$�#,9 @$"_,9
: p+38F [j1,1] :ESC,9 ./0

&33\23}13Y0

                                   @,91/, E"lS,9 `1#2 mbAS2
: [3,5] :ESC,9 M>

&3\4}5Y6

f (x) = x3 + 12x

f (x) = x2 − 3x − 4

f(x) = x4 − 6x2 + 4x, [−5, − 3]5B)










m =
f (x2) − f (x)1

x2 − x1

=
f (−3) − f (−5)

−3 − (−5)

=
15 − (455)

−3 + 5

=
−440

2
= − 220

 �ETC/, :YA#,9



                                

 34H$a.%" mFK@*G%"# q;" 34R4rC%" !"#$%"

  JU_$,9+ n1$,9+ `3B$,9 Y1a+ :3U#$,9 @,91,9 Wb?9

 M53"(,9 N"k$S,9 M>E� qA/b+ `3;Fr9+ N�3$S,9+   JU_$,9+

  : �O34S,9+ 1D9tS,9 K9ES>+

(1x
y

f (x) = |x |

\A/U$,9N),9

WbE,9

`3B$,9D=R

n1$,9R=

x,y JU_2(0,0) 1a9+ JU_2 .4)4$/,

`3;Fr9`3B$,9 W"O J"$% 140 @/;S2

 M>E� qA/b
M53"(,9 N"k$S,9

 x=0 140 .4)4$,9 &1(D

 1D9tS,9 K9ES>
�O34S,9+

  !2 @;O34S2
 !2 :1D9tS2

 N�3$S,9y?A)2 `Aa '/�3$S2 @"%+~ @,9Y

[0,∞)

lim
x→∞

f (x) = ∞

lim
x→−∞

f (x) = ∞

(−∞,0)
(0,∞)

  6r9 @"8"VE,9 @,91,9 .4)42 N$#Sb9
  : g"53"= '"Fr9 `9+1,9 !2 @,9Y Nc N"k$S,

f (x) = x3

2A) h(x) = x3 − 5

 6R9 @"8"VE,9 @,91,9 K91a+ 5 \3)859 3T, �1a
NCb�,

2B) h(x) = 8 + x3

 6R9 @"8"VE,9 @,91,9
 8 \3)859 3T, �1a

./0�, K91a+

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

2c) h(x) = (x + 2)3 + 4

 6R9 @"8"VE,9 @,91,9 !"F1a+ \3)859 3T, �1a
 ./0�, K91a+ 4 + ?38"/,

 oSc9 W�  +  M"4)42 !"= @O7#,9 {*

 : !""Fr9 !",9�8,9 !2 Nc M>  @,Y3#2

f (x) =
1
x

g(x)

g(x)

3A)

 6R9 @"8"VE,9 @,91,9 !""4)4$,9 !"= @O7#,9
 g(x) .4)4$,9 @,Y3#2+

  ^@*' !@2 s`JX_"
  8OHt% &4+$2# u`*R_"#

x

g (x) = −
1
x

− 2

3B)

 6R9 @"8"VE,9 @,91,9 !""4)4$,9 !"= @O7#,9
 g(x) .4)4$,9 @,Y3#2+
  ^@*' !@2 s`JX_"

 m"$2# 4 u`*R_"#
 ^`R4>%

x

g (x) = −
1

x + 4

 Nc M>  @,91/,  6R9 @"8"VE,9 @,91,9 !"0
:!""4)4$,9 !"= @O7#,9 {* W� MFiD3$2

f (x)g(x)

4A)

 3%"$%" =a*a-% NH[^ (4c+ @W  3%"$%" =a*a'

 

 

g(x)
f (x) = [x]

g (x) =
1
2

[x]

=
1
2

f (x)

g (x) =
1
2

[x]

 34H$a.%" mFK@*G%"# q;" 34R4rC%" !"#$%"

]$T> !2 ^_)F

]$T> !2 ^_)F



                                

4B) g (x) =
5
x

+ 3

 

  .4)42  
 ^"$)-5 NH[^ ]H@+ @W

 u`*R_"# m"$2# g-Z
  =>?t% m"$2# vFf

f (x) =
1
x

g(x)

: g"53"= '"Fw9 `9+1,9 Nk2

5A)

g (x) =

x − 5,x ≤ 0
x3,0 < x ≤ 2
2
x

, x > 2

5B)

h (x) =
(x + 6)2, x < − 5
7, − 5 ≤ x ≤ 2

x − 4 , x > 2

A)  N)/[ ]H@+ @W  3%"$%" =a*a'

  3%"$%" =a*a-%

f (x)
f (x) = x

B)  :d/  3'#`)-%" :@J+ `'$a?

 

15

I (x) =
x

15

G35Y9 !"/Qe,9 !2 Nc M>  @,91,9 .4)42 N$#Sb9 

+  !"S,91,9 !2 Nc N"k$S, 

: g"53"=  

f (x)
g(x) = | f (x) |

h(x) = f ( |x | )
7A)

g(x) = | f (x) |

g(x) = f ( |x | )

 34H$a.%" mFK@*G%"# q;" 34R4rC%" !"#$%"

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

7B)

g(x) = | f (x) |

g(x) = f ( |x | )

  �CU4F r
 �:3"),9 �\?

.. ]#2

 34H$a.%" mFK@*G%"# q;" 34R4rC%" !"#$%"

]$T> !2 ^_)F  M/";)F @/|b9

                                           : AP                            @,91,9 n12

&N\W}RYZ

                 .4)42 !2 �S4D            .4)42 f3c 9u9
 W� x ?A)2 `Aa �3Q#59 W� ?38"/, !"F1a+ \3)853=

               @,91,9 Nk$D MFiD 3$2 pi> NCb�, K91a+ �7� \3)859
                              

&\}Y

                                                  @,91,9 n1232

&\}Y

f (x) = [x]

g(x)

g(x)

f (x) = x

g (x ) = −x + 2 − 3g (x ) = − x + 2 − 3g (x ) = − x − 2 + 3g (x) = x + 2 − 3

f (x) = |x − 2 | + 3

(0,∞)[3,∞)(2,∞)(1,∞)

 �ETC/, :YA#,9



                                

!"S,9Y o"cEF+ `9+1,9 ./0 K3"/$#,9

   1%+&

 � @BF34,9 `9+1,9 `3B2 1%+& W� MFiD3$2 Nc M>

(f ⋅ g) (x), ( f
g ) (x)( f + g)(x), ( f − g)(x)

1B) f (x) = x2 − 6x − 8

g (x) = x

1A) f (x) = x − 4

g (x) = 9 − x2

Df = R

9 − x2 ≥ 0
−x2 ≥ − 9

x2 ≤ 9
−3 ≤ x ≤ 3

Dg = [−3,3]
(F + g) (x) = x − 4 + 9 − x2

Df+g = [−3,3]
(F − g) (x) = x − 4 − 9 − x2

Df−g = [−3,3]
(f ⋅ g) (x) = (x − 4) ( 9 − x2)

= x 9 − x2 − 4 9 − x2

DF⋅g = [−3,3]
f
g

(x) =
x − 4

9 − x2

9 − x2 > 0
−x2 > − 9

x2 < 9
−3 < x < + 3

Df

g
= (−3,3)

تقاطع المجالين

تقاطع المجالين

تقاطع المجالين

المجال 

Df = R
X ≥ 0

Dg = [0,∞)

f+g (x) = x2 − 6x − 8 + x
DF+g = [0,∞)

F − g (x) = x2 − 6x − 8 − x
DF−g = [0,∞)

f ⋅ g (x) =

x2 x − 6x x − 8 x
Df⋅g = [0,∞)

f
g

(x) =
x2 − 6x − 8

x
Df

g
= (0,∞)

تقاطع المجالين

تقاطع المجالين

تقاطع المجالين

المجال 

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

   1%+&
  : MFiD 3$2 Nc M>

, [f ∘ g] (3), [g ∘ f ] (x)[f ∘ g] (x)

2A) f (x) = 3x + 1,g(x) = 5 − x2

[ fog](x) = f [g(x)]

[g ∘ f ] (x) = g [f (x)]
= g (3x + 1)

= 5 − (3x + 1)2

= 5 − (9x2 + 6x + 1)
= 4 − 9x2 − 6x

[f ∘ g] (3) =

[16 − 3x2] (3) =

16 − 3 (3)2 = − 11

= 3 (5 − x2) + 1

= 15 − 3x2 + 1
= 16 − 3x2

2B) f (x) = 6x2 − 4,g(x)x + 2

[f ∘ g] (x) = f [g (x)]
= f (x + 2)

= 6 (x + 2)2 − 4
= 6 (x2 + 4x + 4) − 4

= 6x2 + 24x + 24 − 4
= 6x2 + 24x + 20

[g ∘ f] (x) = g [f (x)]
= g (6x2 − 4)
= 6x2 − 4 + 2

= 6x2 − 2

[fog] (3) =

[6x2 + 24x + 20] (3) =

6 (3)2 + 24 (3) + 20
= 146

 !2 Nc M>  1%+& W�   @,91,9 `3B2 Y1a
:!"S"Fr9 !"S,3),9

fogfog

3A) f (x) = x + 1
g (x) = x2 − 1

f ∘ g (x) = f (g (x))
= f (x2 − 1)

= x2 − 1 + 1 = x2

= |x |
Dfog = R

3B) f (x) =
5
x

g (x) = x2 + x

f ∘ g (x) = f (x2 + x)
=

5
x2 + x

x2 + x = 0
x (x + 1) = 0

x = 0,x = − 1
Dfog = ℝ − {0, − 1}

المجال

]$T> !2 ^_)F ]$T> !2 ^_)F

!"S,9Y o"cEF+ `9+1,9 ./0 K3"/$#,9

 $a? 3/CX' C4w  3%"$%"f (x)x = 0



                                

  fAQD z")=  !"S,9Y 1%+&
 : :1D3)$,9 @,91,9 3$T42 p& fAQF r9 ./0

f, gh(x) = [ fog](x)

4A) h(x) = x2 − 2x + 1

f ∘ g (x) = f (g (x))
= f (x − 1)
= (x − 1)2

= x2 − 2x + 1 = h (x)

h (x) = (x − 1) (x − 1)
= (x − 1)2

f (x) = x2, g (x) = x − 1

4B) h (x) =
1

x + 7
f (x) =

1
x

g (x) = x + 7
f ∘ g (x) = f (g (x))

= f (x + 7)

=
1

x + 7
= h (x)

للتأكد

للتأكد

5A) C (x) = x − 100
d (x) = .85x

5B) [cod] (x) = c (d (x))
= c ( ⋅ 85x)

= .85x − 100

[doc] (x) = d (c (x))
= d (x − 100)

= .85 (x − 100)
= .85x − 85

5c)

 E#b Nk$F
 \Ab3),9

 �r+& :Y3CSbr3=
W;�,9 !2

 \Ab3),9 E#b Nk$F
 @$"8_,9 !2 :Y3CSbr3=

W;�,9 W� �r+&

   #" 3-4R)%" jf xL#[ jAP%" &' 1<`OGHL"
  .. 87[ CXR%" 8XpK

[cod](x)

 @_D1a .,v f385X9 N;Dr
 K3U)$= E$D f& f+Y !2 �3B4,9

 oa3*+ .. NeC,9+ o#S,9
 ZAOA,9 N"UDr @DA_,9 :Y9?X9
🌿 🌸 ..K3U)$,9 9HP 140

]$T> !2 ^_)F
 M/";)F @/|b9

!"S,9Y o"cEF+ `9+1,9 ./0 K3"/$#,9

 f3c 9u9
N#BF MS,9 @U_4,9 MP32

&x=1\x=j1}x=2Yx=j2

  f3c 9u9

 @$"O 3$>

&2\3}4Y5

f (x) = x2 + 2,g(x) = x − 3
( fog)(x) = (gof )(x)

f (3) = 4,g(2) = 5
f (2) = 3,g(3) = 2

[ fog](3)

 �ETC/, :YA#,9



                                

@"8Q#,9 `9+1,9+ K3O7#,9

 M_>R9 m�,9 ?3(Sh9 ^(� W� g"53"= '"Fr9 `9+1,9 !2 Nc Nk2
 : r 69 :YA%A2 @"8Q#,9 @,91,9 d53c f9 1D1)S,

1A) h (x) =
4
x

 3T)a5 3%"$%" ]T)K N)/L" YP%" :; s@JX' `.% jX_
 Y)/ 1$2"#

y = − 16 + x3

x = − 16 + y3

y3 = 16 + x

y = 3 16 + x

f −1 (x) = 3 16 + x

تطبيق الخط الافقي على الدالة رسم الدالة 

1B) f (x) = x2 + 5x − 7

∙

تطبيق الخط الافقي على الدالة رسم الدالة 

∙∙

ليس لها معكوس لأن الخط الافقي يقطع الدالة بأكثر من نقطة .

@"8Q#,9 @,91,9 1%+& MFiD 3$2 Nc M>   
oSc3> ],u !QD W, 9u9+ 3T,3B2 Y1a+ !Q29 fv 

GYA%A2 E"x 

f −1

2A) f (x) = − 16 + x3
 3T, f& WbE,9 !2 ��SD

 m�,9 fR �AQ#2
 @,91,9 JU_D M_>R9

 G1a9+ @U_5 M>

2B) f (x) =
x + 7

x
 3T, f& WbE,9 !2 ��SD

 m�,9 fR �AQ#2
 @,91,9 JU_D M_>R9

 G1a9+ @U_5 M>

f (x) = 1 +
7
x

y = 1 +
7
x

x = 1 +
7
y

x − 1 =
7
y

y (x − 1) = 7

y =
7

x − 1f (x)−1 =
7

x − 1
, x ≠ 1

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

2c) f (x) = x2 − 20

f ∘ g (x) = f ( x − 10)
= ( x − 10)

2
+ 10

= x − 10 + 10
= x

3B) f (x) = x2 + 10

g (x) = x − 10

∙∙

يتضح من الرسم أن 
الدالة ليس معكوس لأن 

الخط الافقي قطع 
الدالة بأكثر من نقطة .

nEh�, @"8Q0 @,9Y Nk$F  !"S,91,9 !2 �7c gDE(% d(�9 
: MFiD 3$2 Nc M>  

f, g

3A) f (x) = 18 − 3x

g (x) = 6 −
x
3

f ∘ g (x) = f (6 −
x
3 )

= 18 − 3 (6 −
x
3 )

= 18 − 18 + x
= x

g ∘ f (x) = g (18 − 3x)

= 6 −
18 − 3x

3

= 6 −
3 (6 − x)

3
= 6 − 6 + x

= x
f ∘ g (x) = g ∘ f (x) = x

.oCZt% 34RJ? 3%"< 89

g ∘ f (x) = g (f (x))
= g (x2 + 10)

= x2 + 10 − 10

= x2 = x

f ∘ g (x) = g ∘ f (x) = x

.oCZt% 34RJ? 3%"< 89

]$T> !2 ^_)F ]$T> !2 ^_)F

@"8Q#,9 `9+1,9+ K3O7#,9



                                

  N"k$S,  @,91/, M53"(,9 N"k$S,9 N$#Sb9f (x)f −1(x)

4A)
 y=x W"_S8$,9 g"53"= Nk$5
 ./0  3_4,9 ¡#= !"#5+

  f(x).4)4$,9
 �3Q#5r3=  3_4,9 ?A* 1B5 W�

 3T4"= N;5+

 y=x W"_S8$,9 g"53"= Nk$5
 ./0  3_4,9 ¡#= !"#5+

  f(x).4)4$,9
 �3Q#5r3=  3_4,9 ?A* 1B5 W�

 3T4"= N;5+

4B)

 =a*a' ()*K
 ^`UGZ" 3%"$%"
  N)/L" YP%"

 `.% 3%"$%" :d/ "y%
s@JX'

5A) y = 0.2 (0 ⋅ 65x − 1800)
x = 0.2 (0 ⋅ 65y − 1800)

x = 0.13y − 360
0 ⋅ 13y = x + 360

y =
x + 360

0.13

f (x)−1 =
x + 360

0.13

5B)  BC.D%" C4/@G%" ^"$)'  8\-+ 34RJX%" 3%"$%" N/

BC.D%" z+"C%" 8\-+ 

x
f −1(x)

]$T> !2 ^_)F
]$T> !2 ^_)F

@"8Q#,9 `9+1,9+ K3O7#,9



                                

M> `iC,9+ N2R9 ?+H= �Ex9 
./0 �>3a+ ¢]a+? 

.�Sa ¢3�$V9Y �@53�D? 3P?+H% 
�E"*30& ]S$P9Y 32 9uv 

�:EBec d4c {*9A0+ 
@O?A2 �@_b3=🤍🎈💌

@"8Q#,9 `9+1,9+ K3O7#,9

 M/";)F @/|b9

@,91,9 �AQ#2 : 

&\}Y

: �AQ#2 3T, �", MS,9 @,91,9

&2\3}4Y5

f (x) = 3x − 1

f −1(x) = 3x + 1f −1(x) = − 3x + 1f −1 (x) =
x + 1

3
f −1 (x) = x +

1
3

 �ETC/, :YA#,9



                                

M53k,9 N;C,9
 @"bR9 `9+1,9+ K3O7#,9

@"$SD?3xA/,9+

(2–1)

(2j2)

(2j3)

(2j4) 

(2j5)

(2j6)

@"bR9 `9+1,9

@"bR9 K34D3(S$,9+ KrY3#$,9 Na

@"$SD?3xA/,9 `9+1,9+ K3$SD?3xA/,9

K3$SD?3xA/,9 �V3;h

@"$SD?3xA/,9 K34D3(S$,9+ KrY3#$,9 Na

@DEe#,9 K3$SD?3xA/,9

https://twitter.com/Jwaher_H5?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor


                                

 @���"bR9 `9+1,9

3P912+ 3T,3B2 Y1a+  ?A)$,9 JU_$,9 1%+9+ g"53"= @,91,9 Nk2 

        @$"O ED1_S, M53"(,9 N"k$S,9 N$#Sb9 W�   

y
70.5

1A) y = 7x

1B)


 ,    

y : المحور

D = RR = y > 0

y = 70 = 1

y = a (1 + r)t

a = 8000
r = 8.5 % = 0.085

y = 8000 (1 + 0.085)t

y = 8000 (1.085)t

yX
0.02-2

0.1-1

10

71

492

7x

7−2 = 0.02

7−1 = 0.1

70 = 1

71 = 7
72 = 49

70.5 = 2.6

2A) y = ( 1
2 )

x

yX

4-2

2-1

10

0.51

0.252

( 1
2 )

x

( 1
2 )

−2

= 4

( 1
2 )

−1

= 2

( 1
2 )

0

= 1

( 1
2 )

1

= 0.5

( 1
2 )

2

= 0.25


 ,    

y : المحور

D = RR = y > 0

y = ( 1
2 )

0

= 1

2B) ( 1
2 )

−2.5

≃ 5.6

y = a (1 − r)t

= 68 (1 − 0.125)t

= 68 (0.875)t

 :!"S03b 1#= !"">3Q,9 @"$c

A (2) = 68 (0.875)2

= 52.06mg

]$T> !2 ^_)F
]$T> !2 ^_)F



                                

 : 3P912+ 3T,3B2 Y1a+ g"53"= @,9Y Nc Nk2

5A) y = 2x+3 − 5

 : o$-%"   : !`p-%"D = RR = y > − 5

5B)

 @,91/, M53"(,9 N"k$S/, NDA)F AP @,91/, M53"(,9 N"k$S,9

 NCb�, K91a+ 5+  ?38"/, K91a+ 3 @a9~�= y = 2x

الدالة بعد التحويل الدالة الأم 

y = 0.1(6)x − 3
 M53"(,9 N"k$S/, NDA)F AP @,91/, M53"(,9 N"k$S,9

 3 \3)859+   0.1 '/23#2 Mb&? ^"�F   @,91/,
  NCb�, K91a+

y = 6x

الدالة بعد التحويل الدالة الأم 

 : o$-%"   : !`p-%"D = RR = y > − 3

6)y =
3
8 ( 5

6 )
x−1

+ 1

 AP @,91/, M53"(,9 N"k$S,9
 M53"(,9 N"k$S/, NDA)F

   @,91/,

  '/23#2 Mb&? ^"�F

 !"$"/, :1a+ \3)859+
./0�, :1a++

y = = ( 5
6 )

x

3
8

 : o$-%"   : !`p-%"D = RR = y > 1

 :3"),9 E"lSF 32140
  o#*& �(;S,

 fAQS, ]8C5 E"x
🌿🌸 .. nAO&

]$T> !2 ^_)F

 M/";)F @/|b9

 @,91,9 `3B2 

&I\Q}RYZ

f (x) = 2x + 3

 @���"bR9 `9+1,9

 �ETC/, :YA#,9



                                

@"br9 K34D3(S$,9+ KrY3#$,9 Na

: MFiD 3$2 @,Y3#2 Nc Na

1A) 42n−1 = 64 1B) P = 100000
r = 0.12,n = 24

t = 5

A = 100000 (1 +
0.12
24 )

42n−1 = 43

2n − 1 = 3
2n = 3 + 1

2n = 4
n = 2

2A)

55x = 125x+2

55x = 53(x + 2)

5x = 3 (x + 2)
5x = 3x + 6
5x − 3x = 6

2x = 6
x = 3

y = abx

420000 = 3200000b4

0.13 = b4

4 0.13 = 4 b4

b = 0.6
y = 3200000 (.6)x

2B)

صفر تقريباً 

24 × 5

= 181939.67

: MFiD 3$2 @4D3(S2 Nc Na

4A) 32x−1 ≥
1

243

32x−1 ≥
1
35

32x−1 ≥ 3−5

2x − 1 ≥ − 5
2x ≥ − 5 + 1

2x ≥ − 4
x ≥ − 2

4B) 2x+2 >
1
32

2x+2 >
1
25

2x+2 > 2−5

x + 2 > − 5
x > − 5 − 2

x > − 7

y = 3200000(0.6)45

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

 M/";)F @/|b9

@"br9 K34D3(S$,9+ KrY3#$,9 Na

   : MP X  @$"O f�>                             d53c 9u9

&x=4\x=3}x=2Yx=1

 : @4D3(S$,9 Na f�>                             f3c 9u9

&\}Y

3x−1 = 27

3x ≤ 9

x ≤ 9x ≤ 2x ≥ 2x = 2

£ACD+ o#* E2R9 f& !�F 
¢]S03USb9  + ]/�$)F 

@T%9A2 M> d#�L+ 9uv .Sa 
r H>9A5 ], d�)�Sy> ¢'232& 

¢9�E8yD GE8y0 `3)Sb9+ ¢3T$/#F 
G3e�F 32+ ¢3�4¤", '42 Mb3_,9+ 

3�27b+ 9�YE=☕💕 .

 �ETC/, :YA#,9



                                

@"$SD?3xA/,9 `9+1,9+ K3$SD?3xA/,9

: 34HL" 1^@A%" =>? 34-GK^`w@% 3%<`X' 89 zG9"

1A) log416 = 2

1B)

 : MFiD32 @$"O 1%+9 @(b3),9 @,r9 `3$#Sb9 f+Y

42 = 16

3A)

log3729 = 6

:34-4GK^`w@>%" 1^@A%" =>? 34H" 3%<`X' 89 zG9"

3B)

log981 = log992 = 2

: e4_`45 N+{K `-' 3%"< 89 8\'

5A)

log981⇒

⇒ 36 = 729

2A) 43 = 64 ⇒ log464 = 3

2B) 125
1
3 = 5 ⇒ log125 5 =

1
3

:N>K`' 3-47 $V#" 3UH`*%" 3%L" !`-XGH" :#<

log381

log3 81 = y
3y = 81
3y = 34

y = 4
log3 81 = 4

log1
2

256

log1
2

256 = y

( 1
2 )

y

= 256

( 1
2 )

y

= 28

2−y = 2s

y = − 8

log1
2

256 = − 8

4A)

4B) 3log31 30 = 1⇒

f(x) = log2x
b = 2 �3br9 Y1)5

2 > 1

yX

-1

(1,0)01

(2,1)12

log2x
1
2

(
1
2

, − 1)

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

5B) f (x) = log1
8

x

b =
1
8

6B)

f(x) = 2log3(x − 2)

0 <
1
8

< 1

6A)

f (x) =
1
4

log1
2

(x + 1) − 5

�3br9 Y1)5

yX

1

(1,0)01

(8,-1))-18

1
8

(
1
8

,1)

log 1
8

x

 :g"53"= MFiD 3$2 @,9Y Nc Nk2

 6r9 @,91,9 Mb9? JbAF 3T, �1a
!"$"/, !"F1a+ \3)859+

 6r9 @,91,9 \3)859+ Mb&? ^"�F 3T, �1a
NCb�, K91a+5 + ?38"/, G1a+

 :@"8Q#,9 @,91,9 1%+9

7) y = 0.5x

x = 0.5y

log0.5 x = y

]$T> !2 ^_)F ]$T> !2 ^_)F

@"$SD?3xA/,9 `9+1,9+ K3$SD?3xA/,9



                                

@"$SD?3xA/,9 `9+1,9+ K3$SD?3xA/,9

 M/";)F @/|b9

                                              @"$SD?3xA/,9 @,Y3#$,9
   : @"bR9 3TF?A* fAQF

&\}Y

 :                              @,Y3#$,9 M> x @$"O32

&\}Y

~3B5�= E¤�C�F 3214�0 IM� {¤U,9 
3214�0 �EC�F 3214�0 ¢ m"8�= 
A)�5 :AUyh 1#;�F +& ?AU�SF 

]/h91�= 32 g|"� E"lyF ¢ W/),9 
¥1% JV9? IM� ],u✨ .

log28 = 3

83 = 232 = 823 = 838 = 2

log816 = x

1
2

3
4

4
3

2

 �ETC/, :YA#,9



                                

K3$SD?3xA/,9 �V3;h

 @$"O Y3BDr  N$#Sb9  −1log42 = 0.5log432
 :  @$"O \E_>  f3c 9u9log37 = 1.7712log349

:  oDE_S,  N$#Sb9log32 = 0.63log34.5

log3 49 = log3 72

≃ 2 log3 7
= 2 (1 ⋅ 7712)

≃ 3.5424

:M/D32 1%+9 @(b3),9 `3$#Sb9 f+Y

5A)

log4 32 = log4 (2 × 16)
= log4 2 + log4 16
= log42 + log4 42

= 0.5 + 2
= 2.5

PH = log10
1
H

2 ⋅ 1 = log10
1
H

2 ⋅ 1 = log10 1 − log10 H
2 ⋅ 1 = − log10 H

log3 4.5 = log3 ( 9
2 )

≃ log3 9 − log3 2
= log3 32 − 0.63

= 2 − 0.63
= 1.37

log6
3 36

log6
3 36 = log6 36

1
3

= log6(62)
1
3

= log6 6
2
3

=
2
3

(1) =
2
3

45
10

=
9
2

'¦A)/2

:  oDE_S,  N$#Sb9log32 = 0.63log34.5

−2 ⋅ 1 = log10 H
10−2⋅1 = H

−2

−3

(4)

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

 : :E;S�$,9 :?A;,3= G?3(0 Nc oSc9

:@,AU$,9 :?A;,3= @"$SD?3xA, :?3(0 Nc oSc9

7A)log7
6 49 = log7 49

1
6

log7(72)
1
6 = log7 7

2
6

2
6

(1) =
2
6

=
1
3

= log136 + log13a3 + log13b + log13c4

−5log2(x + 1) + 3log2(6x)

5B) log7
6 49

6A) log136a3bc4

= log136 + 3log13a + log13b + 4log13c

6B) log65x3y7z0.5

= log65 + log6x3 + log6y7 + log6z0.5

= log65 + 3log6x + 7log6y + 0.5log6z

6c) log4

3 1 − x
2x + 1

= log4
3 1 − x − log4(2x + 1)

= log

1
3
4 (1 − x) − log4(2x + 1)

=
1
3

log4 (1 − x) − log4(2x + 1)

= log4 (x + 1)−5 + log2 (6x)3

= log2 ( 63x3

(x + 1)5 )
= log2

216x3

(x + 1)5

7B) log3 (2x − 1) −
1
4

log3 (x + 1)

log3 (2x − 1) − log3 (x + 1)
1
4

= log3 (2x − 1) − log3
4 x + 1

= log3 ( 2x − 1
4 x + 1 )

K3$SD?3xA/,9 �V3;h

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

 r N2R9+ §Ey> :3"),9
 r J8SF £EU,9+ KA$D
 q1a+ d5&+ ¢ ^"�F
 ESh3> ¢ ?9E_,9 oa3*
]aA$U= ^"/D32
🌿 "💛

K3$SD?3xA/,9 �V3;h

 M/";)F @/|b9

                                             @$"O32

&\}Y

  ?91_$/, :E;S�$,9 :?A;,9
 

&\}Y

log6
3 36

611
3

2
3

3log5x − 4log5y + 2log5z

log5
x3z2

y4
x3z2

y4
log5

x2y4

z2 log5 x3y4z2

 �ETC/, :YA#,9



                                

@"$SD?3xA/,9 K34D3(S$,9+ KrY3#$,9 Na

 : @"Fr9 KrY3#$,9 Na  @",3S,9 KrY3#$,9 Na

log7 x2 = log7 (27 × 3)
x2 = 81
x = ± 9

x = 9
x = − 9

3B)

x = 9
3
2

x = (32)
3
2

x = 33

x = 27

x2 − 15 = 2x
x2 − 2x − 15 = 0

(x − 5) (x + 3) = 0
x = 5

x = − 3

x = 16
5
2

x = (42)
5
2

x = 45

x = 1024

2log7x = log727 + log73

log6 x(x + 5) = 2
x (x + 5) = 36

x2 + 5x − 36 = 0
(x + 9) (x − 4) = 0

x = − 9
x = 4

  @,Y3#$,9 Na

 log3(x2 − 15) = log32x

1A) log9 x =
3
2

1B) log16 x =
5
2

�");,9 N),9

 N"h1,9 N),9

  Y910r9 3T,3B2 @(,3b fAQF f9 !Q$Dr K3$SD?3xA/,9 fr
@(%A$,9 @"_"_),9

2)

3A)

�");,9 N),9

 N"h1,9 N),9

  Y910r9 3T,3B2 @(,3b fAQF f9 !Q$Dr K3$SD?3xA/,9 fr
@(%A$,9 @"_"_),9

log6x + log6(x + 5) = 2

الحل الصحيح

الحل الدخيل 

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

: @",3S,9 K34D3(S$,9 Na @0A$B2 1%+&

x ≥ 43

x ≥ 64

{x |x ≥ 64,x ∈ R}

2x + 1 ≤ x + 4
2x − x ≤ 4 − 1

x ≤ 3

x < 24

x < 16
{x |0 < X < 16,x ∈ R}

  3aK`UG-%" 82 3?@-p' $V#"

 log5 (2x + 1) ≤ log5 (x + 4)

3A) log4 x ≥ 3 3B) log2 x < 4

x]مجموعة الحل  | −
1
2

< x ≤ − 3,x ∈ R]

  N#BF MS,9  W"O �!kS85 W�x2x + 1 ≤ 0,x + 3 ≤ 0
2x + 1 > 0,x + 4 > 0

x ≥
−1
2

, x ≥ − 4

 gaE> o"l,9 M> ], fv+
 <9 '(Q8"b ¢g�"=&
 '42 p+ED¢ ¥EU2 ],
¥EP~ '�= d(4D+ ]>9E�&

🌿 "💛 '💛

 fr @(%A$,9 Y910r9 m_> Hhi5
@>E#2 E"x @(,38,9 K3$SD?3xA/,9

]$T> !2 ^_)F

@"$SD?3xA/,9 K34D3(S$,9+ KrY3#$,9 Na

 M/";)F @/|b9

  @,Y3#$,9 Na
                                            

&4\2}j1Yj2

log2(x2 − 4) = log23x

 �ETC/, :YA#,9



                                

@DEe#,9 K3$SD?3xA/,9

 !2 It% \EO9 .,9 g=E_2 MFiD 3$2 @$"O Y3BDr @(b3),9 N$#Sb9
: Zr9 :Ee0

log 6x = log 42
x log 6 = log 42

x =
log42
log 6

x = 2.0860

4A)

= 0.8451

= − 0.3010

6x = 42

2x log 3 ≥ (x + 1) 18g6
2x log 3 ≥ x log 6 + log 6
2x log 3 − x log 6 ≥ log 6

x (2 log 3 − log 6) ≥ log 6

1A) log7

1B) log0.5

3B)

32x ≥ 6x+1log E = 11 ⋅ 8 + 1 ⋅ 5M
log E = 11 ⋅ 8 + 1 ⋅ 5 (9)

log E = 11.8 + 13.5
log E = 25 ⋅ 3

E = 1025.3

E = 2 × 1025

: Zr9 :Ee0 !2 It% \EO9 .,9 \EO+ '"Fr9 KrY3#$,9 Na

3A) 3x = 15
log 3x = log 15

x log 3 = log 15

x =
log15
log3

x = 2.4650

: @",3S,9 K34D3(S$,9 Na @0A$B2 1%+9

x ≥
log6

2 log 3 − log 6
x ≥ 4.4190

{x |x ≥ 4.4190}

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

log4y < log 52y+1

y log 4 < (2y + 1) log 5
y log 4 < 2y log 5 + log 5
y log 4 − 2y log 5 < log 5

 $V#[ jf BCDX%" jGK^`w@>%" 3%L$5  zG9"
  |L" 1CD? &' }~V uC7" =%" e5C)' SG-47

log68

4B) 4y < 52y+1

y (log 4 − 2 log 5) < log 5

y <
1095

log 4 − 2 log 5
y > − 0.8782

{y | > − 0.8782}

log6 8 =
log10 8
log6

10
≃ 1.1606

R = log2 (160)
≃

log 160
log 2

= 7 ⋅ 32

]Cl� ¢ ]S"/=3O ./0 ��>3a 
./0 q?9E*v+ ¢ ]%9t2 ¢ 
¢'"/0 d5& 32 ¤oa& ¢ :3"),9 

E$x9 ..@,AT8= E""lS,9 !�8)yS�, 
r+ MF9H,9 oy),3= ]a+? 

]4"#D r 3$"> 9�E"kc EQCyF
💛🌱 .

]$T> !2 ^_)F

@DEe#,9 K3$SD?3xA/,9

 �ETC/, :YA#,9



                                

z,3k,9 N;C,9
 KrY3#$,9+ K3_=3US$,9

@"k/k$,9

(3j1)

(3j2)

(3j3)

(3j4) 

(3j5)

@"k/k$,9 K3_=3US$,9

@"k/k$,9 K3_=3US$,9 @)* K3(�v

 !"SD+9~ �A$B$, @"k/k$,9 K3_=3US$,9
3$T4"= £EC,9+ 

3TC;5+ @D+9t,9 {#�, @"k/k$,9 K3_=3US$,9

@"k/k$,9 KrY3#$,9 Na

https://twitter.com/Jwaher_H5?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor


                                

@"k/k$,9 K3_=3US$,9

  f3c 9u9  ` @_"O1,9 @$"_,9 p1%+&1A)sinθcos θ =
1
3

270 < 0 < 360

 : @",3S,9 K9?3(#,9 m8=

cos2 θ = 1 −
4
49

cos2 θ =
45
49

cos θ = ± 45
49

sin θ = ± 8
9

sin θ = ± 2 2
3

sin2 0 + cos2 0 = 1

sin2 θ + ( 1
3 )

2

= 1

sin2 θ = 1 −
1
9

sin20 =
8
9

sec θ =
1

cos θ

sec θ =
−7

3 5
⋅

5

5

sec θ =
−7 5

15

 f3c 9u9  ` @_"O1,9 @$"_,9 1%+9

  ¢ 

sec θ

sin θ = −
2
7

180 < θ < 270
1 B )

2A)

  f�> E"hR9 J=E,9 M> J_F  f& 3$=sin

sin θ = −
2 2

3

1B)

sin2 θ + cos2 θ = 1

(−
2
7 )

2

+ cos2 θ = 1

4
49

+ cos2 θ = 1

= ± 3 5
7

  f�>  z,3k,9 J=E,9 M> J_F  f& 3$=cos

cos θ ≃ −
3 5

7

tan2 θ csc2 θ − 1
sec2 θ

sin2 θ
cos2 θ

⋅
1

sin2 θ
−1

1
cos2 θ

=

1
cos2 θ

−1

1
cos2 θ

=

1 − cos2 θ
cos2θ
cos2 θ

= 1 − cos2 θ
= sin2 θ

]$T> !2 ^_)F ]$T> !2 ^_)F



                                

=
1

cos θ
⋅ sin θ

= tan θ

=
sec θ
sin θ (sin2 θ)
= sec θ ⋅ sinθ

1 B )

T = Fr sin θ
T

r sin θ
= F

F =
T
r

csc θ

secθ
sin θ (1 − cos2 θ)2B)

MFi"b @|"b :ES> Nc 
Nc+ @#V9? K9ES> 3P1#= 
K3�), 3TC/h fta @�), 
ft)F r :E8$,9+ �EC,9 !2 

E=1$,9 AP <9 69Y 32 
]F3"),💛💛 .

]$T> !2 ^_)F

@"k/k$,9 K3_=3US$,9

 M/";)F @/|b9

  d53c 9u9
 '"> J_F pH,9 J=E,9 AP 3$>

&`+R9\M53k,9}z,3k,9YJ=9E,9

  :?3(#,9 m"8(F
  
 

&\}Y

tan θ = − 3, cos θ =
3

4
θ

sec θ
csc θ

tanθsinθcotθsecθ
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cot2θ − cos2θ = cot2θcos2θ

=
cos2 θ
sin2θ

− cos2 θ

= cos2 θ ( 1
sin2 θ

− 1)
= cos2 (csc2 θ − 1)

= cos2 θ cot2 θ

1 B )

 !$DR9 ZEU,9 =

=
sin2 θ
cos2 θ ( cos2 θ

sin2 θ
− cos2 θ)

=
sin2 θ
cos2 θ

cos2 θ ( 1
sin2 θ

1)
= sin2 θ (csc2 θ − 1)

= sin2 θ cot2 θ

=
1

sin2θ
−

cos2 θ
sin2θ

=
1 − cos2 θ

sin2 θ
=

sin2 θ
siη2θ

= 1

cot θ tan θ

=
cos θ
sin θ

⋅
sin θ
cos θ

= 1

(1)

= sin2 θ ⋅
cos2 θ
sin2θ

= cos2 θ

 : @_=3US$,9 @)* d(�9

csc2θ − cot2θ = cotθtanθ

 E8Dr9 ZEU,9 m8(5  !$Dr9 ZEU,9 m8(5

(3)
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 M/";)F @/|b9
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tan2 θ + 1
tan2 θ

sin2θtan2θcot2θcsc2θ
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1A) sin15∘

sin(45 − 30) = sin45cos30 − cos45sin30

1B)
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,-./

cos(−15)

=
2

2
⋅

3
2

−
2

2
⋅

1
2

=
6

4
−

2
4

=
6 − 2

4
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cos(30 − 45) = cos30cos45 + sin30sin45

=
3

2
⋅

2
2

+
1
2

⋅
2

2

=
6

4
+

2
4

=
6 + 2

4

2A)
c = 2(sin315t − 30t)

2B) 2sin(315 − 30)

= 2(sin315cos30 − cos315sin30)

= 2 ( − 2
2

⋅
3

2
−

2
2

⋅
1
2 )

= 2 ( − 6
4

−
2

4 )
= −

6 + 2
2
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3A) sin(90∘ − θ) = cosθ
= sin90cosθ − cos90sinθ

3B)
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tan ( π
4

+ θ) =
1 + tanθ
1 − tan θ

= 1 × cosθ − 0 × sinθ

 @"Fr9 K3_=3US$,9 !2 Nc @)* d(�9

=
tan

π
4

+tan θ

1 − tan
π
4

tan θ

=
tan 45 + tan θ

1 − tan 45 tan θ

=
1 + tan θ
1 − tan θ

= cosθ  &-KL" |CT%"
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cos(90 − θ)

sinθ−sinθcosθsecθ

sin20∘cos10∘ + cos20∘sin10∘

1
2

3
2

2
2

cos(105∘)

2 + 6
4

2 − 6
4

6 − 2
4

2 + 6
4
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sin2θ = 2sinθcosθ
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sin θ = ± 8
9

sin θ = ± 2 2
3

 f3c 9u9  ` @_"O1,9 @$"_,9 1%+9

 ¢ 

sin2θ

cos θ = −
1
3

90∘ < θ < 180∘

 fi= g$/0 MFiD 3$2 NQ, @_"O1,9 @$"_,9 1%+&

 ¢  90∘ < θ < 180∘cos θ = −
1
3

sin2 θ + (−
1
3 )

2

= 1

sin2θ +
1
9

= 1

sin2 θ = 1 −
1
9

sin2θ =
8
9

2A) cos2θ

cos 2θ = 2 cos2 θ − 1

cos 2θ = 2 (−
1
3 )

2

− 1

= 2 ( 1
9 ) − 1

=
2 − 9

9
=

−7
9
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sin2θ + cos2θ = 1
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sinθ

sin θ = +
2 2

3

sin2θ = 2sinθcosθ

sin 2θ = 2 ( 2 2
3 ) (−

1
3 )

sin 2θ = −
4 2

9
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tan 2θ =
2 tan θ

1 − tan2 θ
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tan θ =
2 2

3
÷ −

1
3

tan θ =
2 2

3
×

−3
1

tan θ = − 2 2

  fi= g$/0 ¢  `  @_"O1,9 @$"_,9 1%+&

M53k,9 J=E,9 M> J_F 

sin
θ
2

sin θ =
2
3

θ

tan θ =
sin θ
cos θ

sin
θ
2

= ± 1 − cos θ
2

tan 2θ =
2 tan θ

1 − tan2 θ

=
2 (−2 2)

1 − 8

=
4 2

7
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,-./

 @$"O 351%+  ^_)F !21sin θ =
2 2

3
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cosθ

cos2θ + sin2θ = 1

cos2 θ + ( 2
3 )

2

= 1

cos2 θ +
4
9

= 1

cos2 θ = 1 −
4
9

cos2 θ =
5
9

cos θ = ± 5
3

tan2θ2B)

  @(,3b 3TS$"_> M53k,9 J=E,9 M> J_F  f& 3$=θ

cos θ = −
5

3
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sin
θ
2

= ± 3 + 5
3

×
1
2

sin
θ
2

= ± 3 + 5
6

sin
θ
2

= ±
3 + 5

6
×

6

6
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sin
θ
2

=
+ 1+

5
3

2

sin
θ
2

= ± 3 + 5
3

÷ 2

g = 978 + 5.17sin2L − 0.014
sin 2L

2

sin
θ
2

= ±
18 + 6 5

6
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  @(%A2 3TS$"_> M53k,9 J=E,9 M> J_F  f& 3$D+θ

sin
θ
2

=
18 + 6 5

6

  @_=3US$,9 61�S85

 sin2θ = 2sinθcosθ
sin 2θ

2
= sinθ cos θ

.. @D+9t,9 {;5 @_=3US2 M> ©A#5

4A) g = 978 + 5.17sin2L − 0.014sinLcosL

g = 978 + 5.17sin2L − 0.007sin2L

4B)

g = 978 + 5.17sin2(45) − 0.007sin2(45)

g = 980.578
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4cos2x − sin22x = 4cos4x

   E8DR9 ZEU,9
  @_=3US$,9 M> ©A#5

 

 

4cos2x − sin22x

sin2x = 2sinxcosx
= 4cos2x − 4sin2xcos2x
= 4 cos2 x (1 − sin2x)

= 4 cos2 x cos2 x
= 4 cos4 x

!$Dr9 ZEU,9
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sin222.5 + cos222.5

2

tanθ = 2tan2θπ < θ <
3π
2

3
4

2
2

−4
3

cos θ =
1
2

cos 2θ

θ

1
2

2
2

−1
2

cos θ =
1
2

,0 < θ < 90

cos
θ
2

2
2

3
2

4π
3

3π
4
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cos x sin x − 3cosx = 0
cos x (sin x − 3) = 0

cosxsinx = 3cosx

 &' ()*+
,-./

 !"= :?A;)2  +  W"Osinθcosθ(1, − 1)

1A) ,0 ≤ x ≤ 2πsin
cos
tan

All+sin+

tan+ cos+

θ180 − θ

180 + θ 360 − θ

(0,1)

(−1,0) (1,0)

(0, − 1)

 f3DY9E,9 .,9 K3%?1,9 !2 3D9+t,9 NDA)S,

 f3DY9?                       K3%?Y
θ ×

π
180

 f3DY9E,9+ K3%?1,3= �3"_,9

cosθ = 0 sin θ − 3 = 0
sin θ = 3

+&

  Na 3T, �",
 !"= sin W"O fr

1,j1

 :EV9Y !2 329 3D9+t,9 1%A5
  E�3(2 NQe= :1aA,9

 3D9+t,9 fAQS>
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θ = 90,270
π
2

,3
π
2

 : `A/),9{ π
2

,3
π
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 W, 9u9+ 3T, �7a fAQF
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1B)4sin2θ + 4cos2θ − 8sinθcosθ = 0

0 ≤ θ ≤
π
2

4(sin2θ + cos2θ) − 8sinθcosθ = 0

4 ./0 W8_5

 �?Ax3k"> @_=3US2 ©A#5

 sin2θ + cos2θ = 1

4(1) − 8sinθcosθ = 0

1 − 2sinθcosθ = 0

θ =
π
4

2θ =
π
4
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: !"S"Fr9 !"S,Y3#$,9 !2 �7c  Na

2A) 4 sin x = 2 sin x + 2
4 sin x − 2 sin x = 2

2 sin x = 2

sin x =
2

2
x = 45,135

  f3DY9E,3= 3D9+t,9
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3π
4

,
π
4

{ π
4

+ 2πk,
3π
4

+ 2πk}
2B) 2sinθ = − 1

sin θ = −
1
2

θ = 210,330
  f3DY9E,3= 3D9+t,9
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7π
6

,
11π

4

{ 7π
6

+ 2πk,
11π

6
+ 2πk}

1 − sin2θ = 0

sin2θ = 1
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3πt = cos−1(−1)

 32140 3T"/0 N;)5 @$"O NO&
 k=0

 @_"OY

 @"53� +&

T =
1
3

T = 20

41 = 21 − 20 cos 3πT
20 cos 3πT = 21 − 41

20 cos 3πT = − 20
cos 3πT = − 1

3πT = π + 2πk
3T = 1 + 2k

T =
1
3

+
2
3

k
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 f9?+Y @D91= !2 }3S)F dOA,9 !2 Wc  3)
 £A> ¥ES2 41 q1#_2 �3CF?9 fAQ", @/B#,9
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5A)

h = 21 − 20cos3πT
cos2θ + sin2 θ + 3 = 4

1 + 3 = 4
4 = 4

cos2θ + 3 = 4 − sin2θ

sin θ
c osθ
sin θ

− cos2 θ = 0

(cosθ − cos2 θ = 0
cos θ (1 − cos θ) = 0

 : N),9

 {90 + k.180}

 

 !2 MV3T5r Y10 3T,
  `A/),9

cos θ = − 1
θ = π

π + 2πk

 K3%?1,3=  �3"O f3c 9u9 @"Fr9 @,Y3#$,9 Naθ
4)

 `A/),9 !2 MV3T5r Y10 3T, @_=3US2

sinθcotθ − cos2θ = 0

cos θ = 0
θ = 90,270

1 − cos θ = 0
cos θ = 1
θ = 0,360

, sinθ ≠ 0

 fR ©A>E2 N),9 9HP

  63_$,9 3P140=0
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cos θ
cos θ
sinθ

+ 2 sin2 θ = 0

sin θ + 2 sin2 θ = 0
sin θ (1 + 2 sin θ) = 0

5B) cos θ
cot θ

+ 2 sin2 θ = 0

 : `A/),9 !2 MV3T5r Y10 3T,

 {210 + 2πk,330 + 2πk}

sin θ = 0 1 + 2sinθ = 0
2 sin θ = − 1

sin θ = −
1
2

θ = 210,330
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sin θ =
1
2

0 ≤ θ ≤ 360

sinθcosθtan2θ = 0

5π
2

7π
4

3π
4

2π

 �ETC/, :YA#,9

, sinθ ≠ 0,cosθ ≠ 0

  ©A>E2 Na

  63_$,9 fR≠0
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8(y + 3) = (x − 4)2
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 G34)42 Nk2 W� �>3Q$,9 JU_,9 �V3;h Y1a
 : �g"53"= 1B) 2(x + 6) = (y + 1)2

 &' ()*+
,-./

  : :?A;,9 ./0 .4)4$,9
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(x − h)2 = 4c(y − k)

h, k, c
−h = − 4,h = 4
−k = 3,k = − 3
4c = 8,c = 2

(h, k) = (4, − 3)
(h, k + c) = (4, − 3 + 2) = (4, − 1)

x = h, x = 4
y = k − c, y = − 3 − 2

y = − 5
|4c | = |4 × 2 | = 8

1A)   : :?A;,9 ./0 .4)4$,9
  !"$"/, g"_>& �ASC2 .4)42
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  : p?�(,9 EFA,9 `A�

: M53"(,9 N"k$S,9

(y − k)2 = 4c(x − h)

h, k, c
−h = 6,h = − 6
−k = 1,k = − 1

4c = 2,c =
1
2

(h, k) = (−6, − 1)

(h + c, k) = (−6 +
1
2

, − 1)

(−5.5, − 1)
y = k, y = − 1

x = h − c, x = − 6 −
1
2

x = − 6.5

|4c | = |4 ×
1
2

| = 2
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 M53"(,9 N"k$S,9

x2 = 7 − 3 + 4y
x2 = 4 + 4y
x2 = 4(y + 1)

(x − h)2 = 4c(y − k)

h, k, c
h = 0

−k = 1,k = − 1
4c = 4,c = 1

(h, k) = (0, − 1)
(h, k + c) = (0, − 1 + 1) = (0,0)

x = h, x = 0
y = k − c, y = − 1 − 1

y = − 2
|4c | = |4 × 1 | = 4
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3
y2 + 2y + 5 = 4x

y

y2 + 2y + 1 − 1 + 5 = 4x
(y2 + 2y + 1) + 4 = 4x

(y + 1)2 = 4x − 4
(y + 1)2 = 4(x − 1)

(y − k)2 = 4c(x − h)

h, k, c
−h = − 1,h = 1
−k = 1,k = − 1
4c = 4,c = 1

 @>38$= �>3Q$,9 JU_,9 �&? £A>

 4c = 44.8
c = 11.2
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3A) x2 − 4y + 3 = 7

3B) 3y2 + 6y + 15 = 12x



 @|>3Q$,9 �AU_,9

4A)

 &' ()*+
,-./  :  �&E,9

   : :?�(,9

  : N�3$S,9 ?A)2

  : N",1,9 @,Y3#2

 

  : p?�(,9 EFA,9 `A�

: M53"(,9 N"k$S,9

(h, k) = (1, − 1)
(h + c, k) = (1 + 1, − 1) = (2, − 1)

y = k, y = − 1
x = h − c = 1 − 1

x = 0
|4c | = |4 × 1 | = 4
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x

(h, k) = (−6, − 1), h = − 6,k = − 1
(h, k + c)
k + c = 2

−1 + c = 2,c = 3
c

|4c | = |4(3) | = 12
x = h, x = − 6

y = k − c, − 1 − 3 = − 4
y = − 4

(x − h)2 = 4c(y − k)

(x + 6)2 = 12(y + 1)
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(h, k) = (9, − 2)
h = 9,k = − 2

x = h − c
12 = 9 − c

c = − 3
c

(h + c, k) = (6, − 2)
y = k, y = − 2

|4c | = |4(−3) | = 12

(y − k)2 = 4c(x − h)

(y + 2)2 = − 12(x − 9)
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(x − h)2 = 4c(y − k)
(h, k + c) = (−3, − 4)

h = − 3
k + c = − 4,k = − 4 − c

(h, k) = (−3, − 4 − c)
c(5, − 10)

(x − h)2 = 4c(y − k)
(5 + 3)2 = 4c(−10 − (−4 − c)

64 = 4c(−10 + 4 + c)
64 = 4c(−6 + c)
64 = − 24c + 4c2

4
16 = − 6c + c2

c2 − 6c − 16 = 0
(c − 8)(c + 2) = 0

c = 8,c = − 2
c = − 2

(−3, − 4 − c) = (−3, − 2)
x = h, x = − 3

y = k − c = − 2 − (−2)
y = 0

(x + 3)2 = − 8(y + 2)



 @|>3Q$,9 �AU_,9

4D) @U_4,3= E$D !"$"/, �ASC2 .4)4$,9  :?�(,9(−1,5)
(8, − 7)

 :?A;,9+  M_>& .4)4$,9 f�> !"$"/, �ASC2 .4)4$,9 f& 3$=
 :AP ', @"b3"_,9

 

  : :?�(,9

 

 

  : �&E,9

  @U_4,9+ @"b3"_,9 :?A;,3= ©A#5  @$"O Y3BDX

 

 

 

 

 

      :   ./0 W8_5

 

 

 

 
  !"$"/, �ASC2 .4)4$,9 fR @(%A$,9 @$"_,9 ?3S�5

(y − k)2 = 4c(x − h)
(h + c, k) = (−1,5)

h + c = − 1
h = − 1 − c, k = 5

(h, k) = (−1 − c, ,5)
c(8, − 7)

(y − k)2 = 4c(x − h)
(−7 − 5)2 = 4c(8 − (−1 − c))

144 = 4c(8 + 1 + c)
144 = 4c(9 + c)
144 = 36c + 4c2

4
36 = 9c + c2

c2 + 9c − 36 = 0
(c + 12)(c − 3) = 0

c = − 12,c = 3

c = 3

  : �&E,9

 

 

  N�3$S,9 ?A)2

 

  : N",1,9 @,Y3#2

 

 

  : p?�(,9 EFA,9 `A�
  :�>3Q$,9 JU_,9 @,Y3#2

 
 : M53"(,9 N"k$S,9

(−1 − c,5)
(−1 − 3,5)

(−4,5)
y = k

y = 5
x = h − c

x = − 4 − 3
x = − 7

|4c | = 12

(y − 5)2 = 12(x + 4)



 @|>3Q$,9 �AU_,9

 &' ()*+
,-./

:@",3S,9 @|>3Q$,9 �AU_,9 .4)42 �3$2 @,Y3#2 oSc9

5A)  @U_4,9 140 y = 4x2 + 4(−1,8)

 

   :  ./0 @$8_,3=

 

  ./0R �ASC2 Mb&? .4)4$,9

  : �&E,9

  : :?�(,9

  :  @$"O 1%A5

 

  : :?�(,9

  �3$S,9 @U_5+ :?�(,9 !"= @>38$,9 MP+  1%A5

 

 

 z/k$/, Ehw9 J/�,9 @D3T5 @U_5 MP+  @U_4,9 1%A5
  N�3$S,9 ?A)2 ./0 J_F+ !"#/�,9 ^=3US$,9

  f& 3$=

  : :?�(,9 K3"�91a9+

 3T,  M�91aX9 f�> N�3$S,9 ?A)2 ./0 J_F @U_4,9+

  M�91ar9+  ?91_$= :?A(/,  M�91aX9 !0 N_D

  :?�(/,  M�91aX9 �C5 AP 3T,

 

 

 �3$S,9 @U_5+

4x2 = y − 4

4x2 =
1
4

(y − 4)

(x − 0)2 =
1
4

(y − 4)

(h, k) = (0,4)
(h, k + c)

c4c =
1
4
c =

1
16

= 0.0625

(0,4.0625)
d(−1,8)

d = (x2 − x1)2 + (y2 − y1)2

d = (−1 − 0)2 + (8 − 4.625)2

d = 4.0625
A

d = 4.0625
(0,4.0625)

y
y4.0625x

x
A = (0,4.0625 − 4,0625)
A = (0,0)

(−1,8)

  :�3$$,9 @,Y3#2 Y3BDX N"$,9 1%A5

 

  : �3$$,9 @,Y3#2

 

 �"LAS/, WbE,9

m =
y2 − y1

x2 − x1

m =
8 − 0

−1 − 0
= − 8

y − y1 = m (x − x1)
y − 8 = − 8 (x + 1)

y = − 8x

∙

∙

∙A

F

P

:?�(,9

  @U_5
�3$S,9



 @|>3Q$,9 �AU_,9

 &' ()*+
,-./

5B)  x = 5 −
y2

4
, (1, − 4)

  :  M> \E�,3=

 

 

 
  ?38"/, M_>& �ASC2 .4)4$,9

  : �&E,9

  : :?�(,9

  :  Y3BDX

  : :?�(,9

  :?�(,9 !"= @>38$,9 MP+  1%A5

  �3$S,9 @U_5+

 

 z/k$/, Ehr9 J/�,9 @D3T5 @U_5 MP+  @U_4,9 1%A5
  N�3$S,9 ?A)2 ./0 J_D+ !"#/�,9 ^=3US$,9

  :?�(,9 K3"�91a9+  f& 3$=+

  M�91aX9 N�3$S,9  ?A)2 ./0 J_F  @U_4,9+

  ?91_$= :?�(/,  M�91aX9 !0 1DtD 3T,

  :?�(/,  M�91a9 �C5 3T,  M�91ar9+

 

 

4
4x = 20 − y2

y2 = 20 − 4x
(y − 0)2 = − 4(x − 5)

(h, k) = (5,0)
(h + c, k) =

c4c = − 4,c = − 1
(4,0)

dF(4,0)
P(1, − 4)

d = (x2 − x1)2 + (y2 − y1)2

= (1 − 4)2 + (−4 − 0)2

= 25 = 5
A

d = 5(4,0)
Ax

x5
yy(4,0)

A = (4 + 5,0)
A = (9,0)

  �3$$,9 @,Y3#2 1%A5

  f3SU_4,9 J_F
  �>3Q$,9 JU_,9 .4)42 �3$2 ./0

 

  : �3$$,9 @,Y3#2

 

 :�"LAS/, WbE,9

A, P

m =
y2 − y1

x2 − x1

m =
0 + 4
9 − 1

=
1
2

y − y1 = m (x − x1)
y + 4 =

1
2

(x − 1)

y =
1
2

x −
9
2

∙
∙

∙ A

P

F :?�(,9

  @U_5
�3$S,9



 @|>3Q$,9 �AU_,9

 M/";)F @/|b9

          'F?�= pH,9 �>3Q$,9 JU_,9 @,Y3#2
 : MP                          'b&?+

	 	 	

  : MP                                   JU_/, N�3$S,9 ?A)2 @,Y3#2     
                                             

                              

&\}Y

  p?�(,9 EFA,9 `A�+           GtcE2 pH,9 �>3Q$,9 JU_,9 @,Y3#2
: @(%A$,9 x M> �ASC2+

&\}Y

(2,1)
(2, − 3)

(y − 2)2 = 16(x + 3) j&

 j\(y + 2)2 = 16(x − 3)

 j}(x − 2)2 = 16(y + 3)

 jY(x + 2)2 = 16(y − 3)

y2 = − 8(x − 1)

y = 0y = − 8x = 1x = 8

(0,0)12

y2 = 4xy2 = 12xy2 = 6(x + 1)x2 = 12y

6A",9 ]27a&  
.. ¥1x ]#O9+ 

🌸🌿.

 �ETC/, :YA#,9



 EV9+1,9+ @;O34,9 �AU_,9

(x − 6)2

9
+ (y + 3)2

16
= 1

 &' ()*+
,-./

 G34)42 Nk2 W� �O34,9 JU_,9 �V3;h Y1a
 : �g"53"=

 : @"b3"_,9 :?A;,9 ./0 @,Y3#$,9

 

  W"O 1%A5 �r+9

 

 

  : @O7#,9 !2  @$"O Y3BDX 

 

  : tcE$,9

  : f3F?�(,9

  : f3b&E,9

 : f3_>9E$,9 f3b&E,9

(x − h)2

b2
+ (y − k)2

a2
= 1

h, k, a, b, c
−h = − 6 ⇒ h = 6
−k = 3 ⇒ k = − 3

b2 = 9 ⇒ b = 3
a2 = 16 ⇒ a = 4

C

c2 = a2 − b2

c2 = 16 − 9 = 7
c = 7

(h, k) = (6, − 3)

(h, k + c) = (6, − 3 + 7)
(h, k − c) = (6, − 3 − 7)

(h, k + a) = (6,1)
(h, k − a) = (6, − 7)

(h + b, k) = (9, − 3)

(h − b, k) = (3, − 3)

1A)

  : E(cr9 ?A)$,9

   ',A�

  : El*R9 ?A)$,9

  : ',A�
: M53"(,9 N"k$S,9

x = h ⇒ x = 6
2a = 2(4) = 8

y = k ⇒ y = − 3
2b = 2(3) = 6

1B) x2 + 4y2 + 4x − 40y + 103 = 0
 

 
  : J=E$,9 N$Q5

 

 
 :?A;,9 ./0 fAQS, m_> m8= 63_$,9 63_2

 @"b3"_,9

  @"b3"_,9 :?A;,9 ./0 @,Y3#$,9 d)(*9

(x2 + 4x) + (4y2 − 40y) = − 103
(x2 + 4x) + 4(y2 − 10y) = − 103

(x2 + 4x + 4) + 4(y2 − 10y + 25) = − 103 + 4(25) + 4

(x + 2)2 + 4(y − 5)2 = 1

(x + 2)2

1
+ (y − 5)2

1
4

= 1

(x − h)2

a2
+ (y − k)2

b2
= 1



 EV9+1,9+ @;O34,9 �AU_,9

  W"O 1%A5 �r+9

 

 

  : @O7#,9 !2  @$"O Y3BDX 

 

  : tcE$,9

  : f3F?�(,9

  : f3b&E,9

  : f3_>9E$,9 f3b&E,9

  : E(cR9 ?A)$,9

  : ',A�

 : El*R9 ?A)$,9

 : ',A�

h, k, a, b, c
−h = 2 ⇒ h = − 2
−k = − 5 ⇒ k = 5

a2 = 1 ⇒ a = 1

b2 =
1
4

⇒ b =
1
2

C

c2 = a2 − b2 ⇒ 1 −
1
4

c2 =
3
4

⇒ c =
3

2

(h, k) = (−2,5)

(h + c, k) ⇒ (−2 +
3

2
,5)

(h − c, k) ⇒ (−2 −
3

2
,5)

(h + a, k) = (−1,5)
(h − a, k) = (−3,5)

(h, k + b) = (−2,5 ⋅ 5)
(h, k − b) = (−2,4 ⋅ 5)

y = k ⇒ y = − 5
2a = 2(1) = 2

x = h ⇒ x = − 2

2b = 2 ×
1
2

= 1

: M53"(,9 N"k$S,9

2A)

   ?A)$,9 M> f3cESeF f3F?�(,9
  :@"b3"_,9 :?A;,9 ./0  3TS,Y3#2 fAQS>

 

  : f3F?�(,9

 

 

 

 

  @$"O 1%A4, !"S,Y3#$,9 J$B5

 
         

y

(x − h)2

a2
+ (y − k)2

b2
= 1

(h + c, k), (h − c, k)
(19,3), (−7,3)

k = 3
h + c = 19
h − c = − 7

h
2h = 12,h = 6

 �V3;�,9 ^_)D pH,9 �O34,9 JU_,9 @,Y3#2 oSc9
 : MFiD32 Nc M> :3U#$,9

  E(cR9 ?A)$,9 `A�+  f3F?�(,9
 :1a+

(−7,3), (19,3)30

  !"S,Y3#$,9 n1a�= ©A#5  @$"O Y3BDX

 

c
h + c = 19
6 + c = 19,c = 13



 EV9+1,9+ @;O34,9 �AU_,9

  1%A5

  `9�8,9 M> .U#$,9 E(cr9 ?A)$,9 `A�

 

 : @O7#,9 M> ©A#5  Y3BDX

 

 

 

 
 �O34,9 JU_,9 @,Y3#2 Y3BDX @"b3"_,9 :?A;,9 M> ©A#5

a, b
30

2a = 39,a = 15
b

c2 = a2 − b2

(13)2 = (15)2 − b2

b2 = 225 − 169
b2 = 56

(x − 6)2

225
+ (y − 3)2

56
= 1

   ?A)$,9 M> f3cESeD f3b&E,9
  :@"b3"_,9 :?A;,9 ./0  3TS,Y3#2 fAQS>

 

  :  f3b&E,9

 

 

 

 
 k @$"O 1%A4, !"S,Y3#$,9 J$B5

 

         

x

(x − h)2

b2
+ (y − k)2

a2
= 1

(h, k + a), (h, k − a)
(−2, − 4), (−2,8)

h = − 2
k + a = 8
k − a = − 4

2k = 4,k = 2

 : !"S,Y3#$,9 n1a�= ©A#5  @$"O Y3BDX

 

 
 10 El*r9 ?A)$,9 `A� K3"U#$,9 !2

 
 �O34,9 JU_,9 @,Y3#2 Y3BDX @"b3"_,9 :?A;,9 M> ©A#5

a
k + a = 8
2 + a = 8,a = 6

2b = 10,b = 5

(x + 2)2

25
+ (y − 2)2

36
= 1

2B)   f3b&E,9

 K91a+  El*R9 ?A)$,9 `A�

(−2, − 4), (−2,8)
10

 : @",3S,9 @;O34,9 �AU_/, ptcE$,9 Z7Shr9 Y1a

3A) x2

18
+ (y + 8)2

48
= 1

 

 

         

e =
c
a

b2 = 18,a2 = 48
c2 = a2 − b2

c2 = 48 − 18
c2 = 30

c = 30

e =
30

40
= 0.87

 &' ()*+
,-./



 EV9+1,9+ @;O34,9 �AU_,9

(x − 4)2

19
+ (y + 7)2

17
= 1

 &' ()*+
,-./

3B)

 

 

         

e =
c
a

a2 = 19,b2 = 17
c2 = a2 − b2

c2 = 19 − 17
c2 = 2

c = 2

e =
2

19
= 0.32

 0.39 AP E�4,9 E;_= @=3;2 !"#, ptcE$,9 Z7ShX9 4j
 : 3T03CF?9 3$> 25 !"#,9 ^$0 f3c 9u3>

 

 

  : �3CF?r9

 

 

         

2a = 25,a = 12.5

e =
c
a

0.39 =
c

12 ⋅ 5
c = 4 ⋅ 9

c2 = a2 − b2

24 = 156.25 − b2

b2 = 132 ⋅ 25
b = 11.5

2b = 2(11.5)
2b = 23m

 &' ()*+
,-./

: M/D 3$2 NQ, :EV91,9 @,Y3#2 oSc9

5A)  EU_,9 {;5+  tcE$,9(0,0)3

 

         

(x − h)2 + (y − k)2 = r2

(x − 0)2 + (y − 0)2 = 32

x2 + y2 = 9

5B)  EU_,9 +  tcE$,9(5,0)10

  EU_,9 {;5 ¢  EU_,9

 

         

10r = 5

(x − h)2 + (y − k)2 = r2

(x − 5)2 + (y − 0)2 = 52

(x − 5)2 + y2 = 25



 EV9+1,9+ @;O34,9 �AU_,9

 &' ()*+
,-./

6)

  : :EV91,9 @,Y3#2
  {;S4$,9 @U_5 @l"* 61�S85 tcE$,9 Y3BDr

 

 

 
 @>38$,9 @l"* 61�S85 EU_,9 {;5 `A� Y3BDr

  !"SU_4,9 !"=

 

 
         

(x − h)2 + (y − k)2 = r2

(h, k) = ( x1 + x2

2
,

y1 + y2

2 )
=

(3 + 1)2

2
, (−3 + 5)2

2

(h, k) = (2,1)

(2,1), (3, − 3)

r = (x2 − x1)2
+ (y2 − y1)2

= (3 − 2)2 + (−3 − 1)2

= 1 + 16 = 17
r = 17

 ::EV91,9 @,Y3#2 1%A5 ¥E"h9

 

 

         

(x − h)2 + (y − k)2 = r2

(x − 2)2 + (y − 1)2 = 17

 EUO 3>E� f3c 9u9 :EV91,9 @,Y3#2 1%+9

 3T">(3, − 3), (1,5)

 M/";)F @/|b9

                                    �O34,9 JU_/,

:p+38D E(cr9 ?A)$,9 `A�

&9\8}13Y6

  : �O34,9 JU_/, ptcE$,9 Z7Shr9    
                      

                              

&0.8\8}0.6Y0.4

 @U_5 GtcE2 :EV9Y @,Y3#2 MP '"Fr9 KrY3#$,9 p9
  : N*r9

                                 

&\}Y

(x + 2)2

4
+

y2

9
= 1

(x − 6)2

100
+ (y − 3)2

36
= 1

x2 + y2 = 4(x − 1)2 + (y + 2)2

= 4
5x2 + 3y2

= 1
x + y = 1

 N;a 3$2 ]0Y � 
+ W8S=9 ' �2R3= 

+ ](/O EPty", ~+3BF 
]T%+ £EeyD 
N"$B,9 🧺 .

 �ETC/, :YA#,9



:1V9t,9 �AU_,9

x2

4
−

y2

1
= 1

 &' ()*+
,-./

 G34)42 Nk2 W�  1V9t,9 JU_,9 �V3;h Y1a
 : �g"53"=

 : @"b3"_,9 :?A;,9 ./0 @,Y3#$,9 M_>& J�3_,9 ?A)$,9

 

  W"O 1%A5 �r+9

 

  : @O7#,9 !2  @$"O Y3BDX 

 

  : tcE$,9

  : f3F?�(,9

  : f3b&E,9

  : J�3_,9 ?A)$,9

  : ',A�

  : ^>9E$,9 ?A)$,9

  : ',A�

(x − h)2

a2
− (y − k)2

b2
= 1

h, k, a, b, c
h = 0,k = 0

a2 = 4 ⇒ a = 2
b2 = 1 ⇒ b = 1

C

c2 = a2 + b2

c2 = 4 + 1 = 5
c = ± 5

(h, k) = (0,0)

(h + c, k), (h − c, k)
( 5,0), (− 5,0)

(h + a, k), (h − a, k)
(2,0), (−2,0)

y = k ⇒ y = 0
2a = 2(2) = 4

x = h ⇒ x = 0
2b = 2(1) = 2

1A)

  : \?3_S,9 3Uh

 

: M53"(,9 N"k$S,9

y − k = ± b
a (x − h)

y − 0 = ± 1
2

(x − 0)

y =
1
2

x, y = −
1
2

x

1B) (y + 4)2

64
−

(x + 1)2

81
= 1

 :?A;,9 ./0 @,Y3#$,9  Mb&? J�3_,9 ?A)$,9

  : @"b3"_,9

  1%A5

 

(y − k)2

a2
− (x − h)2

b2
= 1

h, k, b, a, c
h = − 1,k = − 4

a2 = 64 ⇒ a = 8
b2 = 81 ⇒ b = 9

c2 = a2 + b2

c2 = 64 + 81 = 145
c = ± 145



  : tcE$,9

  : f3F?�(,9

  : f3b&E,9

  : J�3_,9 ?A)$,9

  : ',A�

 : ^>9E$,9 ?A)$,9

  : ',A�
  : \?3_S,9 3Uh

 

:M53"(,9 N"k$S,9

(h, k) = (−1, − 4)

(h, k + c) ⇒ (−1, − 4 + 145)
(h, k − c) ⇒ (−1, − 4 − 145)

(h, k + a) ⇒ (−1,4)

(h, k − a) ⇒ (−1, − 12)

x = h ⇒ x = − 1
2a = 2(8) = 16

y = k ⇒ y = − 4
2b = 2(9) = 18

y − k = ± a
b (x − h)

y + 4 =
8
9

(x + 1), y + 9 = −
8
9

(x + 1)

2A)

 

 
: J=E$,9 N$Q5 

 
 

 

 

           ./0 @$8_,3=           

 

 : :?A;,9 ./0 @,Y3#$,9 Mb&? J�3_,9 ?A)$,9

 

  1%A5

 

 

  : tcE$,9

 : f3b&E,9

(4y2 − 8y) − (9x2 + 36x) = 68
4(y2 − 2y) − 9(x2 + 4x) = 68

4(y2 − 2y + 1 − 1) − 9(x2 + 4x + 4 − 4) = 68
4(y2 − 2y + 1) − 4 − 9(x2 + 4x + 4) + 36 = 68

4(y − 1)2 − 9(x + 2)2 = 68 + 4 − 36
4(y − 1)2 − 9(x + 2)2 = 36

36

(y − 1)2

9
−

(x + 2)2

4
= 1

(y − k)2

a2
− (x − h)2

b2
= 1

h, k, a, b, c
h = − 2,k = 1

a2 = 9 ⇒ a = 3
b2 = 4 ⇒ b = 2

c2 = a2 + b2

c2 = 9 + 4 = 13
C = 13

(h, k) = (−2,1)

(h, k + a) ⇒ (−2,4)

(h, k − a) ⇒ (−2, − 2)

 Y1a W� @"b3"_,9 :?A;,9 ./0 1V9t,9 JU_,9 @,Y3#2 oSc9
 : g"53"= G34)42 Nk2+ ';V3;h

 4y2 − 9x2 − 8y − 36x = 68

:1V9t,9 �AU_,9

 &' ()*+
,-./



:1V9t,9 �AU_,9

  : f3F?�(,9

  : J�3_,9 ?A)$,9

  : ',A�

  : ^>9E$,9 ?A)$,9

  : ',A�

  : \?3_S,9 3Uh

 

 :M53"(,9 N"k$S,9

(h, k + c) ⇒ (−2,1 + 13)
(h, k − c) ⇒ (−2,1 − 13)

x = h ⇒ x = − 2
2a = 2(3) = 6

y = k ⇒ y = 1
2b = 2(2) = 4

y − k = ± a
b (x − h)

y − 1 = ± 3
2

(x + 2)

2B) 2x2 − 3y2 − 12x − 36 = 0

 

 
  J=E$,9 N$Q5

 

 

 

 

  ./0 @$8_,3=

 

  :?A;,9 ./0 M_>& J�3_,9 ?A)$,9

 

  1%A5

 

  : tcE$,9
  : f3b&E,9

 

 : f3F?�(,9

(2x2 − 12x) − 3y2 = 36
2(x2 − 6x) − 3y2 = 36

2(x2 − 6x + 9 − 9) − 3y2 = 36
2(x2 − 6x + 9) − 18 − 3y2 = 36

2(x − 3)2 − 3y2 = 36 + 18
2(x − 3)2 − 3y2 = 54

54
(x − 3)2

27
−

y2

18
= 1

(x − h)2

a2
− (y − k)2

b2
= 1

h, k, a, b, c
h = 3,k = 0

a2 = 27 ⇒ a = 3 3

b2 = 18 ⇒ b = 3 2
c2 = a2 + b2

c2 = 27 + 18 = 45
c = 3 5

(h, k) = (3,0)

(h + a, k) = (3 + 3 3,0)
(h − a, k) = (3 − 3 3,0)
(h + c, k) = (3 + 3 5,0)
(h − c, k) = (3 − 3 5,0)



:1V9t,9 �AU_,9

  : J�3_,9 ?A)$,9

  : ',A�

  : ^>9E$,9 ?A)$,9

  : ',A�

  : \?3_S,9 3Uh

 

 

 :M53"(,9 N"k$S,9

y = k ⇒ y = 0
2a = 2 (3 3) = 6 3

x = h ⇒ x = 3
2b = 2 (3 2) = 6 2

y − k = ± b
a (x − h)

y − 0 = ± 3 2

3 3
(x − 3)

y = ± 2

3
(x − 3)

y = ± 6
3

(x − 3)

3A)

  ?A)$,9 M> f3cESeD f3b&E,9
 @=A/U$,9 @,Y3#$,9+  Mb&? J�3_,9 ?A)$,9 f�>

  : :?A;,9 ./0

 

  : 1%A5
  : f3b&E,9

 

  : !"S,Y3#$,9 J$B5

 

  !"S,Y3#$,9 n1a�= ©A#5  @$"O Y3BDr

 

  K91a+  ^>9E$,9 ?A)$,9 `A� K3"U#$,9 !2

 

  W"_= @,Y3#$,9 M> ©A#5

x

(y − k)2

a2
− (x − h)2

b2
= 1

h, k, a, b

(h, k + a), (h, k − a)
(3,2), (3,6)

h = 3
k + a = 6
k − a = 2

2k = 8 ⇒ k = 4
a

k + a = 6
a = 6 − k
a = 6 − 4

a = 2
10

2b = 10,b = 5
h, k, a, b

(y − 4)2

4
−

(x − 3)2

25
= 1

 &' ()*+
,-./

 ^_)D pH,9 1V9t,9 JU_,9 @,Y3#2 oSc9
 : MFiD 3$2 Nc M> :3U#$,9 �V3;�,9

  f3b&E,9

 K91a+  ^>9E$,9 ?A)$,9 `A�

(3,2)(3,6)
10



:1V9t,9 �AU_,9

3B)

  M�91ar9 M>  f3cESeF f3F?�(,9
 @=A/U$,9 @,Y3#$,9+   M_>& J�3_,9 ?A)$,9 f�>

  : :?A;,9 ./0

 

  : 1%A5
  : f3F?�(,9

 

  : !"S,Y3#$,9 J$B5

 

   @$"O 1%A5

                

 
  : \?3_S,9 3Uh

 

                           

 

         

     

          

y

(x − h)2

a2
− (y − k)2

b2
= 1

h, k, a, b

(h + c, k), (h − c, k)
(2, − 2), (12, − 2)

k = − 2
h + c = 2

h − c = 12

2h = 14
h = 7

c
7 + c = 12h + c = 12

c = 5

y − k = ± b
a

(x − h)

b =
3
4

a
b
a

=
3
4

c2 = a2 + b2

(5)2 = a2 + (
3
4

a)2

25 = a2 +
9

16
a2

a = 4,a2 = 16

 : @",3S,9 :1V9t,9 �AU_/, ptcE$,9 Z7Shr9 Y1a

  f3F?�(,9

 : \?3_S,9 3Uh+

(2, − 2), (12, − 2)

y =
3
4

x −
29
4

y = −
3
4

x +
13
4

4A) (x + 8)2

64
− (y − 4)2

80
= 1

 

 

         

e =
c
a

a2 = 64 = 64
c2 = a2 + b2

c2 = 64 + 80
c2 = 144

c = 144

e =
144

64
= 1.5

4B) (y − 2)2

15
−

(x + 9)2

75
= 1

 

 

e =
c
a

a2 = 15 = 15
c2 = a2 + b2

c2 = 15 + 75
c2 = 90

c = 90

e =
90

15
= 2.45

  W"_= @,Y3#$,9 M> ©A#5h, k, a, b

(x − 7)2

16
− (y + 2)2

9
= 1

 b =
3
4

a, b =
3
4

(4)

b = 3,b2 = 9

⇒

⇒



:1V9t,9 �AU_,9

  M�91aX9 M>  f3cESeF f3F?�(,9
 @=A/U$,9 @,Y3#$,9+   M_>& J�3_,9 ?A)$,9 f�>

  : :?A;,9 ./0

 

  : 1%A5
  : f3F?�(,9

 

  : !"S,Y3#$,9 J$B5

 

 : !"S,Y3#$,9 n1a9 M> ¡DA#S,3=  1%A5

  

  : K3"U#$,9 !2  J�3_,9 ?A)$,9

 

 @O7#,3= ©A#5  Y3BDr

y

(x − h)2

a2
− (y − k)2

b2
= 1

h, k, a, b

(h + c, k), (h − c, k)
(−100,0), (100,0)

k = 0
h + c = 100

h − c = − 100

2h = 0
h = 0

c
h + c = − 100
0 + c = − 100

c = − 100

2a = 80
a = 40

b
c2 = a2 + b

(−100)2 = (40)2 + b2

b2 = 8400

J�3_,9 ?A)$,9 AP !"F?�(,9 !"= N*9A,9 W"_S8$,9 
:',A�+ 

 

: @4"C8,9 JOA2 M"�91a9  

      
: M)"LAF Wb?  

2a = 80
a = 40

(40,0)

5B)

 : @"b3"_,9 :?A;,9 ./0 MS,9 @,Y3#$,9 M> ©A#5

(x − 0)2

1600
− (y − 0)2

8400
= 1

x2

1600
−

y2

8400
= 1

 &' ()*+
,-./

5A)

∙∙
:?�(,9:?�(,9

J�3_,9 ?A)$,9 
'"/0 J_F pH,9 

@4"C8,9



:1V9t,9 �AU_,9

 M/";)F @/|b9

  1V9t,9 JU_/,

: 3$P f3b&?

&\}Y

  : AP JU_,9 tcE2

  

&(2,3)\(2,j3)}(3,2)Y(12,16)

  1V9t,9 JU_,9 M>

 : AP �&E,9+ tcE$,9 !"= 1#(,9

&2\4}5Y6

x2

4
−

y2

1
= 1

(0,2)
(0, − 2)

(2,0)
(−2,0)

(0,1)
(1, − 1)

(1,2)
(1, − 2)

(x − 2)2

12
− (y + 3)2

16
= 1

(x + 5)2

4
− (y − 3)2

16
= 1

YA%+ r ?3Q>i= ]8$SF r 
N%9 !�2 ]�F3"a ?�1TF r 3T, 
E�"kQ,9 J�"��F r+ d�2 63¤D9 

IM� r N�%& !�2✨🦋 .

 �ETC/, :YA#,9



@"�+E�$,9 �AU_,9 �9A5& 1D1)F

4x2 + y2 − 16x + 8y − 4 = 0

 &' ()*+
,-./

 Y1a W� @"b3"_,9 :?A;,9 ./0 @,Y3#$,9 oSc9
: M�+E�$,9 JU_,9 �A5

 

 
 : J=E$,9 N$Q5

 

 

 

 

 :  ./0 @$8_,3=

 

  GtcE2 �O35 JUO M�+E�$,9 JU_,9 �A5

(4x2 − 16x) + (y2 + 8y) = 4
4(x2 − 4x) + (y2 + 8y) = 4

4(x2 − 4x + 4 − 4) + (y2 + 8y + 16 − 16) = 4
4(x2 − 4x + 4) − 16 + (y2 + 8y + 16) − 16 = 4
4(x − 2)2 + (y + 4)2 = 4 + 16 + 16
4(x − 2)2 + (y + 4)2 = 36

36

(x − 2)2

9
+ (y + 4)2

36
= 1

(2, − 4)

1)

2c) 3x2 + 16x − 12y + 2y2 − 6 = 0

 

1V9~ JUO 

a = − 6,b = 4,c = 8
B2 − 4AC = (4)2 − 4 (−6) (8)

= 208 > 0

 3$2 @,Y3#2 Nc '/k$F pH,9 M�+E�$,9 JU_,9 �A5 Y1a
:@"b3"_,9 :?A;,9 ./0 3TS=3Sc f+Y MFiD

2A) 8y2 − 6x2 + 4xy − 6x + 2y − 4 = 0

2B) 3xy + 4x2 − 2y2 + 9x − 3 = 0

 

1V9~ JUO 

a = 4,b = 3,c = − 2
B2 − 4AC = (3)2 − 4 (4) (−2)

= 41 > 0

 

 
�O35 JUO 

a = 3,b = 0,c = 2
B2 − 4AC = (0)2 − 4 (3) (2)

= − 24 < 0
A ≠ c

 M/";)F @/|b9

@,Y3#$,9 M> JU_,9 �A5:  
  

&
JUO  
1V9~

\
JUO 

�>3Q2
}

JUO 
�O35

Y:EV9Y

4x2 + 2xy + 3y2 = 1

 K3D3T4,9 NQ,
 @/"$B,9

🌿🌸  @(#* �K3D91=

 �ETC/, :YA#,9



S.&+)%&

 (45$5;T%& U-:$%& D2V> ) A&D+G)%& U2WX !-X2Y%& M5:$<%& @ A25B2CD
  R, Z[\] ^ _2C+%& ` M5:$<%& aD&bQ

  !-X2Y%& c%2Y%& de:% A25B2C+%& " M:$)%& f5%P
 R, Z[\@  4%($)%& 4$;T%& ` _2C+%& ` M5:$<%& aD&bQ

  +g2#%& "C"$%&(;h +g2X ^ MC+=%&(;$%&
 +g2X "C"$%&(;h +g2X / A2#iQ E5#i ` 45):$%& A2eej<:% k:5eH<%&

 R, Z[[l ^ _2C+%& ` @m ` MC+=%&(;h

 4n-oH> p-GH%& S5).


