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 1-2 

 

  

1-3 

  

 

  

 

  

 

  

 

  

1-1 

1-4 

1-5 

1-6 

 

1-7 



𝑹

{𝒙 |  − 𝟐 < 𝒙 < 𝟓 , 𝒙 ∈ 𝑹}

𝒙 ≤ −𝟑

{𝒙 | 𝒙 ≤ −𝟑 , 𝒙 ∈ 𝑹}

−𝟑

  

𝑵 
𝑾 

𝒁 

𝑸 

𝟏 , 𝟐 , 𝟑 , 𝟒 , …. 

𝟎 , 𝟏 , 𝟐 , 𝟑 , …. 

. . , −𝟑 ,−𝟐  , −𝟏 , 𝟎 , 𝟏 , 𝟐 , .. 

𝟎. 𝟏𝟐𝟓 ,
−𝟕

𝟖
 ,
𝟐

𝟑
= 𝟎. 𝟔𝟔𝟔…. 

 𝑹 = 𝑸 ∪ 𝑰

 

𝑵 ⊂ 𝑾 ⊂ 𝒁 ⊂ 𝑸 ⊂ 𝑹 𝑰 ⊂ 𝑹 

𝝅  

√𝟑 = 𝟏. 𝟕𝟑𝟐𝟎𝟓… 

𝑰 

 𝒙 𝒙𝒙
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]"["

""

−∞"∞"

 

 

 

 

 

 𝒙 > 𝟗𝒙 < −𝟐

(−∞ ,−𝟐) ∪ (𝟗 ,∞)

 

  

𝒂 ≤ 𝒙 ≤ 𝒃 [𝒂 , 𝒃] 
𝒂 < 𝒙 < 𝒃 (𝒂 , 𝒃) 
𝒂 ≤ 𝒙 < 𝒃 [𝒂, 𝒃) 
𝒂 < 𝒙 ≤ 𝒃 (𝒂, 𝒃] 

𝒙 ≥ 𝒂[𝒂,∞)
𝒙 ≤ 𝒂(−∞, 𝒂]
𝒙 > 𝒂 (𝒂 ,∞)
𝒙 < 𝒂(−∞ , 𝒂)

−∞ < 𝒙 < ∞ (−∞ ,∞)
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∪ 

∩ 

 



𝒙

𝐀𝒚𝐁  

 

 

 

 

 

 

 

 

𝒙   

𝒚

 

 

 

 

 

𝒚𝟐 − 𝟐𝒙 = 𝟓

𝟑𝒚 + 𝟔𝒙 = 𝟏𝟖

𝒚𝒙

𝒚

𝒙 

𝒚 

 

𝟔 
 

𝟕 
 

𝟖 

 

𝟏 
 

𝟐 
 

𝟑 

 

𝟔 
 

𝟕 
 

𝟖 

 

𝟏 
 

𝟐 
 

𝟑 

 

  
  

.

. 
. 

  

 
 

𝒚𝒙

𝟑−𝟐

𝟓−𝟐

𝟐𝟏

 

𝒚𝒙

𝟑−𝟐

𝟓𝟎

𝟐𝟏

 

  

  

  

8 

𝐀𝐁



𝒇(𝒙)𝒇𝒙𝒇(𝒙)𝒚يس

𝒙𝒚 = 𝒇(𝒙)

𝒚 = −𝟔𝒙𝒇(𝒙) = −𝟔𝒙

 

𝒇(𝒙)𝒙

𝒇(𝒙) = 𝟐𝒙𝟐 + 𝟑𝒙 + 𝟏𝒙 = 𝟐

𝒇(𝟐) = 𝟐(𝟐)𝟐 + 𝟑(𝟐) + 𝟏

𝒇(𝟐) = 𝟏𝟓

 

𝒇(𝒙)𝒙

𝒙

 

 

𝒇(𝒙)𝒇𝒙𝒇(𝒙)

𝒚𝒙𝒚 = 𝒇(𝒙)

𝒚 = −𝟔𝒙𝒇(𝒙) = −𝟔𝒙

 

𝒙 𝒚 

𝒇(𝟏𝟎)

𝒇(𝒙) = {

−𝟒𝒙 + 𝟑  ,     𝒙 < 𝟑

−𝒙𝟑        ,   𝟑 ≤ 𝒙 ≤ 𝟖

𝟑𝒙𝟐 + 𝟏    ,    𝒙 > 𝟖

 
𝒙 = 𝟏𝟎  

 

𝒙

𝒇(𝟏𝟎) = 𝟑(𝟏𝟎)𝟐 + 𝟏

𝒇(𝟏𝟎) = 𝟑𝟎𝟏 
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𝑹

 

𝒇(𝒙) = 𝒙 + 𝟑

𝑹

  

  

≠ 𝟎

𝒙    

𝑹 −  

{𝒙|𝒙 ≠    , 𝒙 ∈ 𝑹} 

 

𝒇(𝒙) =  
𝟐 + 𝒙

𝒙𝟐 − 𝟕𝒙
 

 

𝒙𝟐 − 𝟕𝒙 ≠ 𝟎 
𝒙(𝒙 − 𝟕) ≠ 𝟎 

𝒙 ≠ 𝟎         
𝒙 − 𝟕 ≠ 𝟎     → 𝒙 ≠ 𝟕 

 

{𝒙|𝒙 ≠ 𝟎 , 𝒙 ≠ 𝟕 , 𝒙 ∈ 𝑹}

√   

   ≥ 𝟎

{𝒙|    , 𝒙 ∈ 𝑹}

 

𝒇(𝒙) =  √𝒙 − 𝟓
 

𝒙 − 𝟓 ≥ 𝟎
𝒙 ≥ 𝟓

{𝒙|𝒙 ≥ 𝟓 , 𝒙 ∈ 𝑹}

  

√    

 

 

   > 𝟎

 {𝒙|    , 𝒙 ∈ 𝑹}

 

𝒇(𝒙) =
𝟖𝒙

√𝟐𝒙 + 𝟔

𝟐𝒙 + 𝟔 > 𝟎 

𝟐𝒙 > −𝟔
𝒙 > −𝟑

 {𝒙|𝒙 > −𝟑 , 𝒙 ∈ 𝑹}

√    

  

𝒇(𝒙) =
√𝟐𝒙 − 𝟑

𝒙 − 𝟓

𝟐𝒙 − 𝟑 ≥ 𝟎 

 𝒙 ≥
𝟑

𝟐
 

𝒙 − 𝟓 ≠ 𝟎
𝒙 ≠ 𝟓

𝒙 ≠ 𝟓

{𝒙|𝒙 ≥
𝟑

𝟐
 , 𝒙 ≠ 𝟓 , 𝒙 ∈ 𝑹}
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1 −𝟑𝟏 < 𝒙 ≤ 𝟔𝟒

A [−𝟑𝟏, 𝟔𝟒]B (−𝟑𝟏, 𝟔𝟒]C (−𝟑𝟏, 𝟔𝟒)D [−𝟑𝟏, 𝟔𝟒)

2 𝒉(𝒙) = √𝟔 − 𝒙𝟐

A[−√𝟔,√𝟔]B[−√𝟔,∞)C𝑹 − [−√𝟔,√𝟔]D(−∞,√𝟔]

3 𝒚𝒙

ABCD

1 𝒈(𝒙) = 𝟐𝒙𝟐 + 𝟏𝟖𝒙 − 𝟏𝟒𝒈(𝟑𝒙)

2 𝒙 > 𝟓𝟎

3  

  𝒇(𝒙) = {

−𝟒𝒙 + 𝟑 ,  𝒙 < 𝟑

−𝒙𝟑 ,  𝟑 ≤ 𝒙 ≤ 𝟖

𝟑𝒙𝟐 + 𝟏 , 𝒙 > 𝟖

𝒇(−𝟓)

𝑻𝑻 = 𝟐𝝅√
𝒍

𝟗.𝟖

𝒍𝑻𝒍

• 

 

  

𝒚 𝒙 

−𝟒 −𝟐 

−𝟏 𝟑 

𝟒 𝟑 

𝟔 𝟓 

𝟗 𝟕 
 

𝒚 𝒙 

−𝟓 −𝟖 

−𝟒 −𝟓 

−𝟑 𝟎 

−𝟐 𝟑 

−𝟑 𝟔 
 

𝒚 𝒙 

−𝟕 −𝟔 

𝟑 𝟐 

𝟖 𝟓 

𝟗 𝟓 

𝟐𝟐 𝟗 
 

𝒚 𝒙 

𝟔 −𝟏 

𝟑 𝟐 

𝟖 𝟑 

𝟓 𝟗 

𝟏 𝟗 
 

11 
  



 

𝒈(−𝟖)

𝒈(−𝟖) = |−𝟖| + 𝟐

𝒈(−𝟖) = 𝟖 + 𝟐 

 

𝒈(−𝟖) = 𝟏𝟎

𝒙

𝒙 = −𝟖     |𝑨𝑩⃑⃑⃑⃑⃑⃑ | = 𝒙 = −𝟒

𝒙 = −𝟒

[−𝟖 , −𝟒) ∪ (−𝟒 ,∞) =

 

𝒚

𝒚 = −𝟏𝟎

[−𝟏𝟎 ,∞) = 

 

 

 

 𝟏𝟎 
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𝒚

𝒚𝒙 = 𝟎

 
    

          

𝒚

𝒚 (𝟎, 𝟒)

𝒚 𝟒

𝒙

𝒈(𝟎) = |𝟎 − 𝟓| − 𝟏

𝒈(𝟎) = 𝟒 
 

 

 

𝒙

𝒇 

𝒇(𝒙) = 𝟎

𝒙 (𝟏, 𝟎)

𝒙 𝟏

𝒚

𝟎 = √𝒙 − 𝟏

𝟎 = 𝒙 − 𝟏←   𝒙 = 𝟏 

  

 

𝒚
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𝒙𝒇

𝒇(−𝒙) = 𝒇(𝒙)

a 

 

 

 

 

 
 

𝒚 −𝒚

 

 

 

 

𝒙 −𝒙

 

 

 

𝒙 −𝒙

𝒚 −𝒚

 

 

 

𝒚 

 

𝒙 

 

 

𝒚
 

𝒙𝒇

𝒇(−𝒙) = −𝒇(𝒙)

 

  

14 

 

𝒇(𝒙) = 𝒙𝟒 + 𝟐

𝒇(−𝒙) = (−𝒙)𝟒 + 𝟐

𝒇(−𝒙) = 𝒙𝟒 + 𝟐

𝒇(−𝒙) = 𝒇(𝒙)

𝒇(𝒙) = 𝒙𝟑 − 𝟐𝒙

𝒇(−𝒙) = (−𝒙)𝟑 − 𝟐(−𝒙)

𝒇(−𝒙) = −𝒙𝟑 + 𝟐𝒙

𝒇(−𝒙) = −(𝒙𝟑 − 𝟐𝒙) 

𝒇(−𝒙) = −𝒇(𝒙)

𝒇(𝒙) = 𝟒√𝒙 

𝒇(−𝒙) = 𝟒√−𝒙

𝒇(−𝒙) ≠ 𝒇(𝒙)

𝒇(−𝒙) ≠ −𝒇(𝒙)

 

 

 



1 𝒚𝒇(𝒙) = 𝒙𝟑 + 𝒙𝟐 − 𝟔𝒙 + 𝟒

A −𝟒B 𝟎C 𝟒D 𝟔

2 

A−𝟏B𝟎C𝟏D

3 𝒇(𝒙) = 𝒙𝟐 + 𝟔𝒙 + 𝟏𝟎

ABCD

4  

 
 
 
 

A 𝒙B 𝒚C D 

1 

2 

𝟏𝟒𝟑𝟏𝟏𝟒𝟑𝟕 

𝒇(𝒙) = 𝟎. 𝟎𝟓𝟎𝟗𝒙𝟒 − 𝟎. 𝟑𝟑𝟗𝟓𝒙𝟑 − 𝟐. 𝟐𝟖𝒙𝟐 + 𝟐𝟓. 𝟑𝟓𝒙 + 𝟖𝟖. 𝟐𝟕

• 𝟏𝟒𝟑𝟓

• 𝟏𝟑𝟎
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 من   

 

 

 

 

 

 

𝒇(𝒙)𝑳

𝒙𝒄

𝒇(𝒙)𝒙𝒄𝑳

 

𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙) = 𝑳

𝒇(𝒙)𝒙𝒄𝑳

 

 

 

 

 

𝒇(𝒙)   𝒙 = 𝒄 

𝒙𝒄

    

16 



𝒇(𝒙)𝒙 = 𝒄

𝒇(𝒙) = 𝒙𝟑𝒙 = 𝟎 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒇(𝒙) 𝒄

𝒇(𝒄)

 

𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙) = 𝒇(𝒄) 

 𝒇(𝒙)𝒙𝒄

𝐥𝐢𝐦
𝒙→𝒄

𝒇(𝒙)

𝟐 

𝟏 𝟑 

𝟏 

𝟐 

𝟑 

  

𝒇(𝟎)

  𝒇(𝟎) = 𝟎𝒙 = 𝟎

𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙)

𝒇(𝒙)𝒙𝟎

𝟎. 𝟏 𝟎. 𝟎𝟏 𝟎. 𝟎𝟎𝟏 𝟎−𝟎. 𝟎𝟎𝟏 −𝟎. 𝟎𝟏 −𝟎. 𝟏𝒙
𝟎. 𝟎𝟎𝟏𝟏 × 𝟏𝟎−𝟔𝟏 × 𝟏𝟎−𝟗 −𝟏 × 𝟏𝟎−𝟗−𝟏 × 𝟏𝟎−𝟔−𝟎. 𝟎𝟎𝟏𝒇(𝒙)

𝒙𝟎𝒇(𝒙)𝟎

𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) = 𝟎

𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) = 𝒇(𝟎)

 𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) = 𝟎𝒇(𝟎) = 𝟎𝐥𝐢𝐦
𝒙→𝟎

𝒇(𝒙) = 𝒇(𝟎)𝒙 = 𝟎

17 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒙 𝒄

𝒙 

𝟎

𝒙 𝒄

𝒇(𝒙) = {
𝒇𝟏(𝒙) ,   𝒙 > 𝒄

𝒇𝟐(𝒙)  ,   𝒙 ≤ 𝒄
 

 

𝐥𝐢𝐦
𝒙→𝒄+

𝒇𝟏(𝒙) ≠ 𝐥𝐢𝐦
𝒙→ 𝒄−

𝒇𝟐(𝒙)

𝒙 𝒄

𝒙 = 𝒄

𝒙

𝟎

𝟎
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𝒇(𝒙)[𝒂, 𝒃]𝒂 < 𝒃𝒏

𝒇(𝒂)𝒇(𝒃)  𝒄𝒂 𝒃𝒇(𝒄) = 𝒏

𝒇(𝒙)𝒇(𝒂)𝒇(𝒃)  

𝒄𝒂 𝒃

𝒇(𝒄) = 𝟎𝒂 𝒃 

  

 

𝒇(𝒙) = {
𝟓𝒙 + 𝟒 , 𝒙 > 𝟐
𝟐 − 𝒙  , 𝒙 ≤ 𝟐

𝒙 = 𝟐

𝒇(𝟐) = 𝟐 − 𝒙 

= 𝟐 − 𝟐 = 𝟎

𝐥𝐢𝐦
𝒙→𝟐−

𝟐 − 𝒙 = 𝟎

𝐥𝐢𝐦
𝒙→𝟐+

𝟓𝒙 + 𝟒 = 𝟏𝟒

 

 

𝒇(𝒙) =
𝟏

𝒙𝟐

𝒙 = 𝟎

𝒇(𝟎) =
𝟏

𝟎

 

   

𝒇(𝒙) =
𝒙𝟐 − 𝟏𝟔

𝒙 − 𝟒

𝒙 = 𝟒

𝒇(𝟒) =
(𝟒)𝟐 − 𝟏𝟔

𝟒 − 𝟒
=

𝟎

𝟎

𝒙𝟐 − 𝟏𝟔

𝒙 − 𝟒

=
(𝒙 − 𝟒)(𝒙 + 𝟒)

𝒙 − 𝟒

𝒇(𝒙) = 𝒙 + 𝟒

𝒇(𝟒) = 𝟒 + 𝟒 = 𝟖

𝒇(𝒙)

= {
𝒙𝟐 − 𝟏𝟔

𝒙 − 𝟒
 , 𝒙 ≠ 𝟒

𝟖 , 𝒙 = 𝟒

 

 

𝟏 

𝟐 

𝟑 

19 

≠ 



 

 

 

 

 

 

𝒇(𝒙) = 𝒙𝟑 − 𝟒𝒙 + 𝟐[−𝟒 , 𝟒]

−𝟑−𝟐

𝟎 𝟏𝟏𝟐

 

 

 

 

 

𝒇(𝒙) = 𝒙𝟐 + 𝒙 + 𝟎. 𝟏𝟔[−𝟑, 𝟑]

                                    

 

 

𝒙𝒇(𝒙)

𝒙 −𝟏𝒇(𝒙)𝒙 = 𝟎

𝟎  − 𝟏

 

  

 

 

 

𝟒 𝟑 𝟐 𝟏 𝟎 −𝟏 −𝟐 −𝟑 −𝟒 𝒙 

𝟓𝟎 𝟏𝟕 𝟐 −𝟏 𝟐 𝟓 𝟐 −𝟏𝟑 −𝟒𝟔 𝒇(𝒙) 
 

 

 

 

𝟑 𝟐 𝟏 𝟎 −𝟏 −𝟐 −𝟑 𝒙 

𝟏𝟐. 𝟏𝟔 𝟔. 𝟏𝟔 𝟐. 𝟏𝟔 𝟎. 𝟏𝟔 𝟎. 𝟏𝟔 𝟐. 𝟏𝟔 𝟔. 𝟏𝟔 𝒇(𝒙) 
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𝒇(𝒙)𝒙

𝒙    ∞ −∞

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

 

 

  

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) 𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) 

 

∞

−∞

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞ 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = −∞ 

21 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

>

𝐥𝐢𝐦
𝒙→±∞

𝒇(𝒙) = 𝟎

<

𝐥𝐢𝐦
𝒙→±∞

𝒇(𝒙) = ±∞

=

𝐥𝐢𝐦
𝒙→±∞

𝒇(𝒙) =

   

  

  

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = −∞

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) =

=
−𝟔

𝟐
= −𝟑

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = −𝟑

𝐥𝐢𝐦 
𝒙→∞

𝒇(𝒙) = 𝟎

𝐥𝐢𝐦 
𝒙→−∞

𝒇(𝒙) = 𝟎
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1 𝒇(𝒙) =
𝒙

𝒙−𝟏
𝒙 = 𝟏

A B C D 

2 𝒇(𝒙) =
𝒙𝟐−𝟗

𝒙+𝟑
𝒙 = −𝟑

A𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

𝟑 , 𝒙 = −𝟑

B𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

𝟔 , 𝒙 = −𝟑

C𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

−𝟑 , 𝒙 = −𝟑

D𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

−𝟔 , 𝒙 = −𝟑

3 𝒇(𝒙) = 𝒙𝟑 − 𝒙𝟐 − 𝟑

[−𝟐, 𝟒]

A𝟎𝟏B𝟏𝟐C𝟏𝟑D𝟐𝟑

4 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) =

A ∞B 𝟏C 𝟎D −∞

1 𝒇(𝒙) = √𝒙𝟐 − 𝟒

𝑬(𝒎) =
𝒑𝟐

𝟐𝒎
𝒑

𝒎

• 𝒎
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(−∞ , 𝟐)

(𝟐 ,∞)

  

𝒇 

𝒇(𝒙)𝒙

𝒙𝟏𝒙𝟐𝒇(𝒙𝟏) < 𝒇(𝒙𝟐)

𝒙𝟏 < 𝒙𝟐

 

𝒇 

𝒇(𝒙)𝒙

𝒙𝟏𝒙𝟐𝒇(𝒙𝟏) > 𝒇(𝒙𝟐)

𝒙𝟏 < 𝒙𝟐

 

 

 

𝒇 

𝒇(𝒙)𝒙

𝒙𝟏𝒙𝟐𝒇(𝒙𝟏) = 𝒇(𝒙𝟐)

𝒙𝟏 < 𝒙𝟐
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𝒙

  

 

𝒙 = 𝒃𝒙 =  𝒃

 

 

𝒙 =  𝟏

𝟑 = 
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𝒙

𝟎. 𝟓

  

𝒙 = 𝒂

 

𝒙 = 𝒂

 

 

 

𝒙 =  −𝟏  

𝟐 =

 𝒙 =  𝟎. 𝟓

𝟎. 𝟓 = 

 𝒙 = 𝟎

𝟎 =

𝒙 =  𝟐

−𝟒 =
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𝒇(𝒙) = 𝒙𝟑 − 𝟐𝒙𝟐 − 𝟑𝒙 + 𝟐

[𝟐 , 𝟑]

 

𝒇

𝒇(𝒙)[𝒙𝟏, 𝒙𝟐]

 

  

 

𝒙𝟏 = 𝟐 , 𝒙𝟐 = 𝟑 

𝒎𝒔𝒆𝒄 =
𝒇(𝒙𝟐)  −  𝒇(𝒙𝟏)

𝒙𝟐  −  𝒙𝟏
 

𝒎𝒔𝒆𝒄 =
𝒇(𝒙𝟐)  −  𝒇(𝒙𝟏)

𝒙𝟐  −  𝒙𝟏
 

𝒎𝒔𝒆𝒄 =
𝒇(𝟑) −  𝒇(𝟐)

𝟑 −  𝟐
 

=
𝟐 − (−𝟒)

𝟑 −  𝟐
 

= 𝟔 

𝒇(𝟑) = (𝟑)𝟑 − 𝟐(𝟑)𝟐 − 𝟑(𝟑) + 𝟐 

𝒇(𝟑) = 𝟐 

𝒇(𝟐) = (𝟐)𝟑 − 𝟐(𝟐)𝟐 − 𝟑(𝟐) + 𝟐 

𝒇(𝟐) = −𝟒 

= 
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1 

A (−∞, 𝟎)B (𝟎,∞)C (𝟎,∞), (−∞, 𝟎)D (𝟏,∞)

2 𝒇(𝒙) = 𝟑𝒙𝟒 − 𝟐𝒙𝟐 + 𝟔𝒙 − 𝟏[𝟓, 𝟗]

A𝟒𝟒𝟑𝟎B𝟒𝟑𝟒𝟎C𝟒𝟓𝟎𝟎D𝟒𝟑𝟓𝟎

3 

A𝒙 = 𝟐B𝒙 = 𝟐. 𝟓C𝒙 = 𝟑D

1 

𝟎. 𝟓

2 

𝑨 = 𝟐𝒓𝒉𝝅 + 𝒓𝟐𝝅𝑽 = 𝒓𝟐𝒉𝝅 
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 (−∞ ,∞)   𝑹  
 
 
 
 
 
 
 
 
 
 
 
 

𝒄  

 {𝑪} 

 𝒚(𝟎 , 𝒄) 

 𝒚 

  

  

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = 𝒄 

 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = 𝒄 

 

 

 

(−∞ ,∞) 

 

 

 

 

 

 

 (−∞ ,∞)   𝑹  
 
 
 
 
 
 
 
 
 
 

(𝒂 , 𝒂)

 

 (−∞ ,∞)   𝑹 

 𝒙𝒚(𝟎, 𝟎) 

  

  

  

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞ 

 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = −∞ 

 

 

 

(−∞ ,∞) 

 

𝒇(𝒙) = 𝒄

 

 𝒇(𝒙) = 𝒙

 

𝟏 

𝟐 
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 (−∞ ,∞)   𝑹  
 
 
 
 
 
 
 
 
 
 
 
 

 

 [𝟎 ,∞)   𝑹+ 

 𝒙𝒚(𝟎, 𝟎) 

 𝒚 

  

  

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞ 

 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = ∞ 

 

 

 

(−∞ , 𝟎)

(𝟎 ,∞) 

 

 

 

 

 

 

 (−∞ ,∞)   𝑹  
 
 
 
 
 
 
 
 
 
 

 

 (−∞ ,∞)   𝑹 

 𝒙𝒚(𝟎, 𝟎) 

  

  

  

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞ 

 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = −∞ 

 

 

 

(−∞ ,∞)

 

 

𝒇(𝒙) = 𝒙𝟐

 

𝒇(𝒙) = 𝒙𝟑

 

 

𝟑 

𝟒 
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 [𝟎 ,∞)   𝑹+  
 
 
 
 
 
 
 
 
 
 
 
 

 

𝒙 ≥ 𝟎 

 

 [𝟎 ,∞)   𝑹+ 

 𝒙𝒚(𝟎, 𝟎) 

  

  

  

 

 
𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞ 

 
 
 

 

 

(−∞ ,∞) 

 

 

 

 

 

 

    𝑹 − {0}  
 
 
 
 
 
 
 
 
 
 

𝒙 ≠ 𝟎

 

    𝑹 − {0} 

  

  

  

  

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = 𝟎 

 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = 𝟎 

 

 

 

(−∞ , 𝟎) , (𝟎 ,∞) 
 

 

𝒇(𝒙) = √𝒙

 

𝒇(𝒙) =
𝟏

𝒙

 

 

𝟓 

𝟔 
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 (−∞ ,∞)   𝑹  
 
 
 
 
 
 
 
 
 
 
 
 

𝒇(𝒙) = {
−𝒙  , 𝒙 < 𝟎
𝒙    , 𝒙 ≥ 𝟎

 

 [𝟎 ,∞)   𝑹+ 

 𝒙𝒚(𝟎, 𝟎) 

 𝒚 

  

  

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞ 

 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = ∞ 

 

 

 

(−∞ , 𝟎)

(𝟎 ,∞) 

 

 

 

 

 

 

 (−∞ ,∞)   𝑹  
 
 
 
 
 
 
 
 
 
 

𝒙 

 

    𝒁 

 𝒙𝒚(𝟎, 𝟎) 

  

  

  

 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) = ∞ 

 

𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙) = −∞ 

 

 

 

𝒙 ∉ 𝒁

𝒙 ∈ 𝒁

 

 

𝒇(𝒙) = |𝒙|

 

𝒇(𝒙) = [𝒙]

 

 

 

𝟕 

𝟖 
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𝒈(𝒙) = 𝒇(𝒙) + 𝒌𝒈(𝒙) = 𝒇(𝒙 − 𝒉)

𝒌𝒉

 (+)   (−) (−) (+)

𝒈(𝒙) = 𝒇(𝒙) + 𝒌𝒈(𝒙) = 𝒇(𝒙) − 𝒌𝒈(𝒙) = 𝒇(𝒙 − 𝒉)𝒈(𝒙) = 𝒇(𝒙 + 𝒉)

 

33 



  

 

 

 

𝒙𝒚

 (−) (−)

𝒈(𝒙) =  −𝒇(𝒙)𝒈(𝒙) =  𝒇(−𝒙)

 

 

𝒂𝒂

𝒈(𝒙) = 𝒂. 𝒇(𝒙)𝒈(𝒙) = 𝒇(𝒂. 𝒙)

𝒂 > 𝟏𝟎 < 𝒂 < 𝟏𝟎 < 𝒂 < 𝟏𝒂 > 𝟏

 

↑ 
↓ 

↓ 
↑ 

←     → →     ← 

 

 

 

≈≈ 
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(−∞,𝟎]𝒚 = 𝒙 − 𝟓

(𝟎, 𝟐]𝒚 = 𝒙𝟑

(𝟐,∞)𝒚 =
𝟐

𝒙

  

 

𝒈(𝒙) = {

𝒙 − 𝟓 , 𝒙 ≤ 𝟎

𝒙𝟑 , 𝟎 < 𝒙 ≤ 𝟐
𝟐

𝒙
, 𝒙 > 𝟐

 

 

(𝟎 , 𝟎)(𝟐, 𝟏) 

(𝟎 , −𝟓)(𝟐, 𝟖) 
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𝒈(𝒙) = | 𝒇(𝒙) | 
 

𝒈(𝒙) = 𝒇( |𝒙| ) 

𝒙

𝒙

𝒚

𝒚
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1 𝒇(𝒙) =
𝟏

𝒙

A 𝑹B 𝑹 − {𝟎}C 𝑾D 𝒁

2𝒈(𝒙)

A√𝒙 − 𝟕 + 𝟑B√𝒙 + 𝟕 + 𝟑C√𝒙 − 𝟕 − 𝟑D√𝒙 + 𝟕 − 𝟑

3𝒇(𝒙) = |𝒙|𝒈(𝒙) = |𝒙 − 𝟏| − 𝟐

A 

 

B 

 

C D 

4

1 𝒇(𝒙) = 𝒙𝟑  

𝟏𝟒𝟏𝟏𝟏𝟒𝟑𝟏

• 
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A 𝒇(𝒙)

= {
−𝒙𝟐 , 𝒙 < −𝟐
𝟑 , −𝟐 ≤ 𝒙 < 𝟕

(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 ≥ 𝟕

B 𝒇(𝒙)

= {

𝟑 , 𝒙 < −𝟐

−𝒙𝟐 , −𝟐 ≤ 𝒙 < 𝟕

(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 ≥ 𝟕

C 

 

𝒇(𝒙)

= {
−𝒙𝟐 , 𝒙 < −𝟐

(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 ≥ 𝟕

D
 

𝒇(𝒙)

= {
(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 < −𝟐

−𝒙𝟐 , −𝟐 ≤ 𝒙 < 𝟕
𝟑 , 𝒙 ≥ 𝟕

 

  



 

 

 

 

𝒇 , 𝒈 

𝒙

(𝒇 + 𝒈)(𝒙) = 𝒇(𝒙) + 𝒈(𝒙)(𝒇. 𝒈)(𝒙) = 𝒇(𝒙) . 𝒈(𝒙)

 

       (𝒇 − 𝒈)(𝒙) = 𝒇(𝒙) − 𝒈(𝒙)(
𝒇

𝒈
) (𝒙) =

𝒇(𝒙)

𝒈(𝒙)
 , 𝒈(𝒙) ≠ 𝟎

 

 

(𝒇 + 𝒈)(𝒙)=𝒇(𝒙)∩𝒈(𝒙)

(𝒇 − 𝒈)(𝒙)=𝒇(𝒙)∩𝒈(𝒙)

(𝒇 .  𝒈)(𝒙)=𝒇(𝒙)∩𝒈(𝒙)

(
𝒇

𝒈
) (𝒙)=𝒇(𝒙)∩𝒈(𝒙)−

 

𝒇(𝒙) = 𝒙𝟐 − 𝟔𝒙 − 𝟖     , 𝒈(𝒙) = √𝒙 

 

 

 

 

 

 

 

 

  

 

(𝒇 + 𝒈)(𝒙) = 𝒙𝟐 − 𝟔𝒙 − 𝟖 + √𝒙 

[𝟎,∞) 

(𝒇 − 𝒈)(𝒙) = 𝒙𝟐 − 𝟔𝒙 − 𝟖 − √𝒙 

[𝟎,∞)

𝒇(𝒙)𝑹 (−∞ ,∞)𝒈(𝒙)[𝟎,∞) 

(𝒇. 𝒈)(𝒙) = 𝒙𝟐√𝒙 − 𝟔𝒙√𝒙 − 𝟖√𝒙 

[𝟎,∞) 

(
𝒇

𝒈
) (𝒙) =

𝒙𝟐 − 𝟔𝒙 − 𝟖

√𝒙
 

(𝟎,∞)
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𝒇 𝒈

[𝒇 ∘ 𝒈](𝒙) = 𝒇[𝒈(𝒙)]

𝒇 ∘ 𝒈𝒇𝒈𝒇𝒈

𝒈𝒇

 

 

 

𝒇(𝒙) = 𝒙𝟐 + 𝟏  , 𝒈(𝒙) = 𝒙 − 𝟒

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

[𝒇 ∘ 𝒈](𝒙) 

[𝒇 ∘ 𝒈](𝒙) = 𝒇[𝒈(𝒙)] 

= 𝒇(𝒙 − 𝟒) 

= (𝒙 − 𝟒)𝟐 + 𝟏 

= 𝒙𝟐 − 𝟖𝒙 + 𝟏𝟔 + 𝟏 

= 𝒙𝟐 − 𝟖𝒙 + 𝟏𝟕 

 

[𝒈 ∘ 𝒇](𝒙) 

[𝒈 ∘ 𝒇](𝒙) = 𝒈[𝒇(𝒙)] 

= 𝒈(𝒙𝟐 + 𝟏) 

= (𝒙𝟐 + 𝟏) − 𝟒 

= 𝒙𝟐 − 𝟑 

 

 [𝒇 ∘ 𝒈](𝟐) = 

[𝒇 ∘ 𝒈](𝒙) = 𝒙𝟐 − 𝟖𝒙 + 𝟏𝟕 

= (𝟐)𝟐 − 𝟖(𝟐) + 𝟏𝟕 

= 𝟓 

 

 

𝟏 𝟐 

𝟑 

39 



 

 

 

 

𝒇 ∘ 𝒈𝒙𝒈𝒈(𝒙)𝒇 

𝒇𝒈𝒇𝒈

𝒇 ∘ 𝒈𝒙𝒈𝒈(𝒙) 𝒇 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒇 ∘ 𝒈𝒇 ∘ 𝒈 

𝒇(𝒙) =
𝟓

𝒙
  , 𝒈(𝒙) = 𝒙𝟐 + 𝒙 

 

 

 

 

 

 

 

 

 

  

𝒙 𝒈(𝒙) 𝒇[𝒈(𝒙)] 

𝒇 ∘ 𝒈 

𝒇 𝒈   𝒇 

 

  𝒈 

 [𝒇 ∘ 𝒈](𝒙) = 𝒇[𝒈(𝒙)] 

  

 

𝒇(𝒙)𝑹 − {𝟎}

𝒈(𝒙)𝑹

[𝒇 ∘ 𝒈](𝒙) = 𝒇[𝒈(𝒙)] 
 

= 𝒇[𝒙𝟐 + 𝒙] 

=
𝟓

𝒙𝟐 + 𝒙

 

𝒇 ∘ 𝒈

0 ≠

𝒙𝟐 + 𝒙 ≠ 𝟎

𝒙(𝒙 + 𝟏) ≠ 𝟎

𝒙 ≠ 𝟎  

𝒙 + 𝟏 ≠ 𝟎 → 𝒙 ≠ −𝟏

{𝒙|𝒙 ≠ 𝟎, 𝒙 ≠ −𝟏 , 𝒙 ∈ 𝑹}

    𝑹 =𝒇 ∘ 𝒈𝑹

   𝑹 ≠ 𝒇𝑹 ≠ 𝒈𝒇 ∘ 𝒈

𝒇 , 𝒈 
 

40 



  

  

41 

 

𝒉𝒇 , 𝒈𝒉

𝒉(𝒙) = [𝒇 ∘ 𝒈](𝒙)

𝒇, 𝒈𝒉(𝒙) = [𝒇 ∘ 𝒈](𝒙)

𝑰(𝒙) = 𝒙 

𝒉(𝒙) = 𝒙𝟐 − 𝟐𝒙 + 𝟏 

𝒉(𝒙) = (𝒙 − 𝟏)(𝒙 − 𝟏)

𝒉(𝒙) = (𝒙 − 𝟏)𝟐 

𝒉(𝒙)

𝒈(𝒙) = 𝒙 − 𝟏   ,   𝒇(𝒙) = 𝒙𝟐 

𝒉(𝒙) = (𝒙 − 𝟏)𝟐

𝒉(𝒙) = [𝒈(𝒙)]𝟐 = 𝒇[𝒈(𝒙)] = [𝒇 ∘ 𝒈](𝒙)

𝒇(𝒙) = 𝒙𝟐 𝒈(𝒙) = 𝒙 − 𝟏 



 

 

 

 

 

1 𝒇(𝒙) = 𝒙𝟐 + 𝟒,𝒈(𝒙) = √𝒙(𝒇 ∙ 𝒈)(𝒙)

A 
𝒙

𝟓
𝟐 + 𝒙

𝟏
𝟐

B 
𝒙

𝟓
𝟐 + 𝟒𝒙

𝟏
𝟐

C 
𝒙

𝟏
𝟐 + 𝟒𝒙

𝟏
𝟐

D 
𝒙

𝟓
𝟐 + 𝟒𝒙

𝟓
𝟐

2𝒇(𝒙) = 𝟐 + 𝒙𝟒, 𝒈(𝒙) = −𝒙𝟐[𝒇 ∘ 𝒈](𝟐)

A−𝟐𝟓𝟒B𝟐𝟓𝟎C𝟐𝟓𝟔D𝟐𝟓𝟖

3 𝒇(𝒙) =
𝟏

𝒙+𝟏
, 𝒈(𝒙) = 𝒙𝟐 − 𝟒𝒇 ∘ 𝒈(𝒙)

A 𝑹 − {±√𝟑} B 𝑹 − {±𝟑} C 𝑹 − {−𝟏} D 𝑹 

1 𝒉(𝒙) = √𝟒𝒙 + 𝟐 + 𝟕𝒇, 𝒈𝒉(𝒙) = [𝒇 ∘ 𝒈](𝒙)

𝑰(𝒙) = 𝒙

2 𝒇(𝒙) = 𝒙𝟐 + 𝟓𝒙 + 𝟔,𝒈(𝒙) = 𝒙 + 𝟐(𝒇 − 𝒈)(𝒙)=

𝟒%

𝟑𝟎𝟎𝟎𝟎𝟎

𝒇(𝒙) = 𝒙 − 𝟑𝟎𝟎𝟎𝟎𝟎𝒉(𝒙) = 𝟎. 𝟎𝟒𝒙

• (𝒙)𝟑𝟎𝟎𝟎𝟎𝟎𝒇[𝒉(𝒙)]

 𝒉[𝒇(𝒙)]   

• 𝟒𝟓𝟎𝟎𝟎𝟎
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𝑨𝑩(𝒂 , 𝒃)

(𝒃 , 𝒂)

𝑨 = {(𝟏 , 𝟓) , (𝟐 , 𝟏𝟎)}𝑩 = {(𝟓 , 𝟏) , (𝟏𝟎 , 𝟐)}

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

𝒚 =  𝒙𝟐 − 𝟒 

 

 

𝒙 = 𝒚𝟐 − 𝟒 

𝒚𝒙
𝟓−𝟑
𝟎−𝟐

−𝟑−𝟏
−𝟒𝟎
−𝟑𝟏

𝟎𝟐
𝟓𝟑

 

𝒚𝒙
−𝟑𝟓
−𝟐𝟎
−𝟏−𝟑
𝟎−𝟒
𝟏−𝟑

𝟐𝟎
𝟑𝟓

 

𝒚 = 𝒙
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𝒇𝒇−𝟏

 

 
 

 

 

 

𝒇𝒇−𝟏

𝒇

𝒇−𝟏

 

𝒙𝒚𝒚

𝒙

 

 

 

 

 

 

 

  

𝒙 𝒇(𝒙) 

  𝒇 

 

  𝒇−𝟏 

 

  𝒇 

 

  𝒇−𝟏 

 

𝒇(𝒙) 

𝒇−𝟏(𝒙) 
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𝒇−𝟏 

𝒇(𝒙) = −𝟏𝟔 + 𝒙𝟑

 

 

𝟏

  

𝒚𝒇(𝒙) 𝟐

𝒙 , 𝒚 𝟑

𝒚 𝟒

𝒇−𝟏(𝒙)𝒚 𝟓
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𝒚 = −𝟏𝟔 + 𝒙𝟑

𝒙 = −𝟏𝟔 + 𝒚𝟑 

𝒚𝟑 = 𝒙 + 𝟏𝟔 

𝒚 = √𝒙 + 𝟏𝟔
𝟑

 

𝒇−𝟏(𝒙) = √𝒙 + 𝟏𝟔
𝟑

−𝟏𝟔 

𝒇(𝒙) = −𝟏𝟔 + 𝒙𝟑 

 



 

 

 

𝒇𝒇−𝟏

𝒇[𝒇−𝟏(𝒙)] = 𝒙𝒙𝒇−𝟏(𝒙)

𝒇−𝟏[𝒇(𝒙)] = 𝒙𝒙𝒇(𝒙)

 

𝒇 , 𝒈 

𝒇(𝒙) = 𝟏𝟖 − 𝟑𝒙  , 𝒈(𝒙) = 𝟔 −
𝒙

𝟑

 

 

 

 

 

 

 

 

𝒇[𝒈(𝒙)] = 𝒈[𝒇(𝒙)] = 𝒙𝒇(𝒙), 𝒈(𝒙)

 

 

 

 

𝒚 = 𝒙

 

𝟏 

𝟐 

 

  

 

 

[𝒇 ∘ 𝒈](𝒙) = 𝒇[𝒈(𝒙)] 

= 𝒇 [𝟔 −
𝒙

𝟑
] 

= 𝟏𝟖 − 𝟑 (𝟔 −
𝒙

𝟑
) 

= 𝟏𝟖 − 𝟏𝟖 +
𝟑𝒙

𝟑
 

= 𝒙 

[𝒈 ∘ 𝒇](𝒙) = 𝒈[𝒇(𝒙)] 

= 𝒈[𝟏𝟖 − 𝟑𝒙] 

= 𝟔 −
𝟏𝟖 − 𝟑𝒙  

𝟑
 

=
𝟏𝟖 − 𝟏𝟖 + 𝟑𝒙

𝟑
 

= 𝒙 
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1 

ABC D 

2𝒇(𝒙) = √𝒙 + 𝟖

A 𝒇−𝟏(𝒙)
= 𝒙 + 𝟖

B𝒇−𝟏(𝒙)
= 𝒙 − 𝟖

C𝒇−𝟏(𝒙)
= 𝒙𝟐 − 𝟖

D𝒇−𝟏(𝒙)
= 𝒙𝟐 + 𝟖

3𝒇(𝒙) =
𝟑𝒙+𝟏

𝒙−𝟒
𝒇−𝟏(𝒙)

A 𝑹 B 𝑹 − {𝟒} C  D 𝑹 − {𝟑}

1 𝒇(𝒙) = 𝟒𝒙 + 𝟗

2 𝒈(𝒙) =
𝟕

√𝒙+𝟑

𝒇(𝒙) = 𝟎. 𝟓𝒎𝒙𝟐𝒎

𝒙

• 𝒇−𝟏(𝒙)𝒇(𝒙)

• 𝒇(𝒙), 𝒇−𝟏(𝒙)
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1 

A −𝟓B√𝟏𝟓C √𝟒𝟗D 

√
𝟗

𝟒

2 𝒇(𝒙) =  
𝒙−𝟑

𝟐𝒙−𝟓

A𝑹B𝑹 − {𝟐}C 
𝑹 − {

𝟓

𝟐
}

D 𝑹 − {𝟓}

3 𝒇(𝒙) = 𝟒𝒙𝟐 − 𝟖𝒇(𝒙 − 𝟏)

A𝟒𝒙𝟐 − 𝟖𝒙 − 𝟒B𝟒𝒙𝟐 − 𝟖C 𝒙𝟐 − 𝟏 D 𝒙 − 𝟏

4 𝒇(𝒙) = 𝟐𝒙𝟐 − 𝟓𝒙 + 𝟑 𝒚

A𝟏𝟎B𝟓C 𝟑D 𝟐

5𝒇(𝒙) = 𝒙𝟐 + 𝟏−𝟐 < 𝒙 < 𝟑

A𝟓 < 𝒇(𝒙) < 𝟗B𝟓 < 𝒇(𝒙) < 𝟏𝟎C 𝟏 < 𝒇(𝒙) < 𝟗D 𝟏 ≤ 𝒇(𝒙) < 𝟏𝟎

6 𝒇(𝒙) =  𝒙𝟓 − 𝟔𝒙𝟑 + 𝟏𝟎𝒙

A𝒙B𝒚C D 

𝒚 = 𝒙 + 𝟑
7 𝒇(𝒙) = 𝒙𝟑 + 𝟓𝒙𝟐 − 𝒙

A BC  D

8 𝒙 = 𝒄

ABC D

9 
𝒇(𝒙) = { 

𝒙𝟐 + 𝟏     , 𝒙 ≥ 𝟐
𝒂𝒙 + 𝟏      , 𝒙 < 𝟐

𝒙 = 𝟐𝒂

A𝟐 B−𝟐C 𝟏 D −𝟏 

10 
𝒇(𝒙) =  

𝒙𝟐−𝟒

𝒙−𝟐

A𝒙 = 𝟐B𝒙 = −𝟐C 𝒙 = 𝟎D 𝒙 = 𝟒

11 
𝐥𝐢𝐦 
𝒙→∞

𝟏𝟎𝒙𝟒−𝟐

𝟓𝒙𝟒+𝟑𝒙𝟑−𝟐𝒙
 

A𝟏𝟓B𝟏𝟎C 𝟓D 𝟐
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𝒄 

  



 

12 𝒇(𝒙) = √𝒙𝟐 − 𝟔 − 𝟔

A[𝟔 , 𝟕]B[𝟕 , 𝟖]C [𝟖 , 𝟗]D [𝟗 , 𝟏𝟎]

13 𝒚 = 𝒇(𝒙)

ABC D 

14 𝒇(𝒙) =  𝒙𝟐 − 𝟑𝒙 − 𝟒[𝟑 , 𝟓 ]

A𝟑B𝟒C 𝟓D 𝟔

15 𝒇(𝒙) =  [𝒙]

A𝑵B𝑾C 𝑹D 𝒁

16𝒈(𝒙)𝒇(𝒙) =  √𝒙

𝒙 𝒈(𝒙)

A√−𝒙 + 𝟐 − 𝟑B−√𝒙 + 𝟐 − 𝟑C −√𝒙 − 𝟐 + 𝟑D √𝒙 + 𝟐 − 𝟑

17 𝒇(𝒙) = |𝒙 − 𝟐| + 𝟑

A(𝟎 ,∞)B[𝟑 ,∞)C (𝟐 ,∞)D (𝟏 ,∞)

18  𝒇(𝒙) = 𝒙𝟐 + 𝟏  ,   𝒈(𝒙) = 𝒙 − 𝟑(𝒇 ∘ 𝒈)(𝒙) = (𝒈 ∘ 𝒇)(𝒙)

A𝒙 = 𝟏B𝒙 = −𝟏C 𝒙 = 𝟐D 𝒙 = −𝟐

19 𝒇(𝟐) = 𝟑 , 𝒈(𝟑) = 𝟐 , 𝒇(𝟑) = 𝟒 , 𝒈(𝟐) = 𝟓[𝒇 ∘ 𝒈](𝟑)

A𝟐B𝟑C 𝟒D 𝟓

20 𝒇(𝒙) = 𝟑𝒙 − 𝟏𝒇−𝟏(𝒙)

A𝟑𝒙 + 𝟏B −𝟑𝒙 + 𝟏C 
 
𝒙 + 𝟏

𝟑

D 
𝒙 +

𝟏

𝟑
21 𝒇(𝒙)𝑹𝒙 = 𝟑

𝒙 = −𝟐

AB𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙)

= −∞

C 

[−𝟐 , 𝟑]

D 
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2-6 

2-5 

2-4 

2-3 

2-2 

2-1 

 



 

 

𝒚 = 𝒂𝒃𝒙

𝒂 ≠ 𝟎 , 𝒃 > 𝟎 , 𝒃 ≠ 𝟏

𝒚 = (
𝟏

𝟐
)
𝒙

      𝒚 = 𝟒𝒙𝒚 = 𝟐(𝟑)𝒙

 

 

 

  

 

𝒚 = 𝟑𝒙

𝑹

𝑹+

𝒚𝒂 = 𝟏

𝒙

 

𝒚 
 

(𝟑)𝒙𝒙

𝟏

𝟗
 

 

(𝟑)−𝟐−𝟐

𝟏

𝟑
 

 

(𝟑)−𝟏−𝟏

𝟏 
 
 

(𝟑)𝟎𝟎

𝟑 (𝟑)𝟏 𝟏 

𝟗 (𝟑)𝟐 𝟐 
 

𝒃 > 𝟏   ,   𝒂 > 𝟎 𝟏 
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• 𝒃 < 𝟎𝒚 = 𝒂𝒃𝟐 

𝒙 =
𝟏

𝟐
 

• 𝒃 = 𝟏𝒚 = 𝒂 

• 𝒂 < 𝟎𝒂 

𝒙

  

𝟎 < 𝒃 < 𝟏   ,   𝒂 > 𝟎 

 

𝑹

𝑹+

𝒚𝒂 = 𝟏

𝒙

 

𝒚 = (
𝟏

𝟑
)
𝒙

 

 

𝒚 
 

 

(
𝟏

𝟑
)
𝒙𝒙

𝟗 
 
 

(
𝟏

𝟑
)
−𝟐−𝟐

𝟏 
 
 

(
𝟏

𝟑
)
𝟎𝟎

𝟏

𝟗
 

 
 

(
𝟏

𝟑
)
𝟐𝟐

 

 

𝟐 
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𝒇(𝒙) =  𝒃𝒙      , 𝒃 > 𝟏 𝒇(𝒙) =  𝒃𝒙       , 𝟎 <  𝒃 < 𝟏 

 

𝑹 𝑹

 

𝑹+𝑹+

𝒙𝒙

𝒚

𝟏 𝟏
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𝑨(𝒕) = 𝒂(𝟏 + 𝒓)𝒕 

𝒕𝒂𝒓

(𝟏 + 𝒓)

 

 

𝟏𝟒𝟐𝟓 − 𝟏𝟒𝟑𝟏𝟐%

𝟐𝟐𝟔𝟕𝟖𝟐𝟔𝟐𝟏𝟒𝟐𝟓

 

𝒚 = 𝒂(𝟏 + 𝒓)𝒕

𝒚 = 𝟐𝟐𝟔𝟕𝟖𝟐𝟔𝟐(𝟏 + 𝟎. 𝟎𝟐)𝒕

 

 

 

𝑨(𝒕) = 𝒂(𝟏 − 𝒓)𝒕 

𝒕𝒂𝒓

(𝟏 − 𝒓)

 

 

𝟖𝟎𝟎𝟎𝟎𝟏𝟓%

𝒕

 

𝒚 = 𝒂(𝟏 − 𝒓)𝒕

𝒚 = 𝟖𝟎𝟎𝟎𝟎(𝟏 − 𝟎. 𝟏𝟓)𝒕

 

  

v 
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𝒈(𝒙) = 𝒇(𝒙) + 𝒌 
 

𝒌

(+)(−) 

𝒈(𝒙) = 𝒇(𝒙) + 𝒌𝒈(𝒙) = 𝒇(𝒙) − 𝒌

 

  

 

𝒈(𝒙) = 𝒇(𝒙 − 𝒉)

𝒉

(−)(+)

𝒈(𝒙) = 𝒇(𝒙 − 𝒉)𝒈(𝒙) = 𝒇(𝒙 + 𝒉)
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𝒚
 

𝒈(𝒙) = 𝒇(−𝒙)

 

 

 

𝒈(𝒙) = 𝒂. 𝒇(𝒙)

𝒂 > 𝟏𝟎 < 𝒂 < 𝟏 
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𝒇(𝒙) = 𝒃𝒙 

𝒇(𝒙) = 𝒂𝒃𝒙 

𝒂 > 𝟎 

 

 

𝒙

𝒇(𝒙) = −𝒇(𝒙) 

  (<)

𝒚 = −𝟐𝒙
 

{𝒚|𝒚 < 𝟎}      

 

𝒚 = −𝟒(
𝟏

𝟐
)
𝒙−𝟏

+ 𝟐 

{𝒚|𝒚 < 𝟐} 

𝒚

 

 

 

 

 

 

 

𝒃 > 𝟏   

𝒚 = 𝟐𝒙

(𝟎,∞) ، 𝑹+ 

{ 𝒚| 𝒚 > 𝟎}

𝟎 < 𝒃 < 𝟏 

𝒚 = (
𝟏

𝟐
)
𝒙

(𝟎,∞) ، 𝑹+ 

{ 𝒚| 𝒚 > 𝟎}

 

 

 

        

𝒚 = 𝟐𝒙+𝟑 − 𝟓                      𝒚 = 𝟐𝒙 + 𝟏 

{𝒚|𝒚 > −𝟓}                       {𝒚|𝒚 > 𝟏} 

 

𝒚 = 𝟑 (
𝟏

𝟒
)
𝒙+𝟑

− 𝟏         𝒚 =
𝟑

𝟓
(
𝟐

𝟑
)

𝒙−𝟓

+ 𝟑 

{𝒚|𝒚 > −𝟏}                      {𝒚|𝒚 > 𝟑} 

 

 

 

 

 

 

 

(+)(−)

 

57 



 

 

 

 

1 𝒚 = 𝟐(
𝟏

𝟔
)𝒙

A B C D 

2 𝒇(𝒙) = 𝟐𝒙+𝟏 + 𝟑

A𝑹B(𝟑,∞)C(−∞, 𝟑)D(−𝟑, 𝟑)

3 𝒇(𝒙) = 𝟐(
𝟐

𝟑
)𝒙−𝟑 − 𝟒

A𝑹B(−𝟒,∞)C(𝟒,∞)D(−∞, 𝟒)

1 𝒚 = 𝟐(𝟖)𝒙𝟐(𝟖)−𝟎.𝟓 

2 𝒇(𝒙) = 𝟑𝒙𝒈(𝒙) = 𝟑𝒙−𝟐 + 𝟒

𝟖𝟎𝟎𝟎𝟎𝟏𝟓%

• 𝒕𝟐𝟎
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𝒃 > 𝟎 , 𝒃 ≠ 𝟏𝒃𝒙 = 𝒃𝒚𝒙 = 𝒚

𝟑𝒙 = 𝟑𝟓𝒙 = 𝟓𝒙 = 𝟓𝟑𝒙 = 𝟑𝟓

 

 

𝑨 = 𝑷(𝟏 +
𝒓

𝒏
)
𝒏𝒕

 

  𝑨𝒕𝑷𝒓

𝒏

 

 

𝟖 = 𝟐𝟑 
 

𝟐𝒙 = (𝟐𝟑)𝟑

𝟐𝒙 = 𝟐𝟗

𝒙 = 𝟗

 

 

 

𝟐𝟐𝒙 = 𝟐𝟒

𝟐𝒙 = 𝟒 

𝟐𝒙

𝟐
=

𝟒

𝟐

𝒙 = 𝟐

 

𝟐𝒙 = 𝟖𝟑

59 

𝟐𝟐𝒙 = 𝟐𝟒 𝟐𝒙 = 𝟖𝟑 



 

 

 

𝟕𝟎𝟎𝟎𝟎𝟒. 𝟑%

𝟕

𝑨 = 𝑷(𝟏 +
𝒓

𝒏
)
𝒏𝒕

𝑨 = 𝟕𝟎𝟎𝟎𝟎(𝟏 +
𝟎. 𝟎𝟒𝟑

𝟏𝟐
)
(𝟏𝟐)(𝟕)

𝑨 ≈ 𝟗𝟒𝟓𝟑𝟑. 𝟕𝟖

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 𝒃 > 𝟏 𝒃𝒙 > 𝒃𝒚

𝒙 > 𝒚

𝟐𝒙 > 𝟐𝟔𝒙 > 𝟔

𝒙 > 𝟔𝟐𝒙 > 𝟐𝟔

 

 

 𝟎 < 𝒃 < 𝟏𝒃𝒙 > 𝒃𝒚

𝒙 < 𝒚

(
𝟏

𝟐
)
𝒙

> (
𝟏

𝟐
)
𝟓

𝒙 < 𝟓

𝒙 < 𝟓(
𝟏

𝟐
)
𝒙

> (
𝟏

𝟐
)
𝟓

  

 

 

(
𝟏

𝟗
)
𝟑𝒕+𝟓

≥ (
𝟏

𝟐𝟒𝟑
)
𝒕−𝟔

(
𝟏

𝟑
)
𝟐(𝟑𝒕+𝟓)

≥ (
𝟏

𝟑
)
𝟓(𝒕−𝟔)

𝟐(𝟑𝒕 + 𝟓) ≤ 𝟓(𝒕 − 𝟔)

𝟔𝒕 + 𝟏𝟎 ≤ 𝟓𝒕 − 𝟑𝟎 

𝒕 ≤ −𝟒𝟎 

 

𝟏𝟎𝟓𝒃+𝟐 > 𝟏𝟎𝟎𝟎

𝟏𝟎𝟓𝒃+𝟐 > 𝟏𝟎𝟑 

𝟓𝒃 + 𝟐 > 𝟑

𝟓𝒃 > 𝟏

𝒃 >
𝟏

𝟓

 

 

 

𝟑𝟐 = 𝟗 

𝟑𝟓 = 

𝟐𝟒𝟑 
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1 𝒙𝟑𝟓𝒙 = 𝟐𝟕𝟐𝒙−𝟒

A 𝒙 = 𝟏𝟎B 𝒙 = 𝟏𝟐C 𝒙 = −𝟖D 𝒙 = −𝟑

2 
𝟐𝟓𝒚−𝟑 ≤ (

𝟏

𝟏𝟐𝟓
)
𝒚+𝟑

A
𝒚 ≥

𝟑

𝟓

B
𝒚 ≤

𝟑

𝟓

C
𝒚 ≤

−𝟑

𝟓

D
𝒚 ≥

−𝟑

𝟓

1 
𝒙(

𝟏

𝟓
)
𝒙−𝟓

= 𝟐𝟓𝟑𝒙+𝟐

2 𝟏𝟎𝟓𝒃+𝟐 > 𝟏𝟎𝟎𝟎

𝟓𝟎𝟎𝟎𝟎𝟐. 𝟐𝟓%

• 𝟔
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   𝐥𝐨𝐠𝒃 𝒙 = 𝒚              𝒃𝒚 = 𝒙 

 

 

 

 

 

 

 

 

 

𝐥𝐨𝐠𝟑 𝟖𝟏

 

𝐥𝐨𝐠𝟑 𝟖𝟏 = 𝒚 

𝟑𝒚 = 𝟖𝟏 

𝟑𝒚 = 𝟑𝟒 

𝒚 = 𝟒 

 

  

𝒚𝒙 = 𝒃𝒚

𝒙 , 𝒃𝒃 ≠ 𝟏𝒚 = 𝐥𝐨𝐠𝒃 𝒙

𝒃 

  

𝒙 , 𝒃 > 𝟎 , 𝒃 ≠ 𝟏 

𝐥𝐨𝐠𝟒 𝟏𝟔 = 𝟐

𝟒𝟐 = 𝟏𝟔

 

𝟏𝟐𝟓
𝟏
𝟑 = 𝟓

𝐥𝐨𝐠𝟏𝟐𝟓 𝟓 =
𝟏

𝟑
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𝐥𝐨𝐠𝒃 𝟏 = 𝟎

𝒃𝟎 = 𝟏

𝐥𝐨𝐠𝟔 𝟏 = 𝟎

 

𝐥𝐨𝐠𝒃 𝒃 = 𝟏

𝒃𝟏 = 𝒃

𝐥𝐨𝐠𝟏𝟎 𝟏𝟎 = 𝟏

 

 

𝐥𝐨𝐠𝒃 𝒃𝒙 = 𝒙

𝒃𝒙 = 𝒃𝒙

𝐥𝐨𝐠𝟓 𝟏𝟐𝟓 = 𝐥𝐨𝐠𝟓𝟓
𝟑 = 𝟑

 

𝒃𝐥𝐨𝐠𝒃 𝒙 = 𝒙 , 𝒙 > 𝟎

𝐥𝐨𝐠𝒃 𝒙 = 𝐥𝐨𝐠𝒃 𝒙

𝟑𝐥𝐨𝐠𝟑 𝟏 = 𝟏 

𝟐 𝟏 

𝟑 𝟒 

𝒃 ≠ 𝟏, 𝒃 > 𝟎

 𝒙

𝒇(𝒙) = 𝐥𝐨𝐠𝒃 𝒙

𝒃 ≠ 𝟏𝒙 , 𝒃 > 𝟎

 

• 𝒃 ≠ 𝟎𝒃𝟎 = 𝟏 

• 𝐥𝐨𝐠𝒃 𝟎𝒃𝒙 ≠ 𝟎𝒙
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𝒇(𝒙) = 𝐥𝐨𝐠𝟓 𝒙

 

𝒃 = 𝟓 > 𝟏

 

 

 

 

  

 

 

𝒇(𝒙) =  𝐥𝐨𝐠𝒃 𝒙      , 𝒃 > 𝟏  
 

𝒇(𝒙) = 𝐥𝐨𝐠𝒃 𝒙       , 𝟎 <  𝒃 < 𝟏  
 

𝑹+𝑹+

𝑹𝑹

𝒚𝒚

𝒙

𝟏 𝟏

 

 

 

−𝟏𝟏

𝒃
𝟎𝟏
𝟏𝒃

 

−𝟏𝟏

𝟓
𝟎𝟏
𝟏𝟓
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𝒇(𝒙) = 𝐥𝐨𝐠𝟏

𝟑

𝒙

𝒃 =
𝟏

𝟑
, 𝟎 <

𝟏

𝟑
< 𝟏

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒚 = 𝟎. 𝟓𝒙

 𝒚 = 𝟎. 𝟓𝒙    

𝒙 = 𝟎. 𝟓𝒚 

 

𝒚 = 𝐥𝐨𝐠𝟎.𝟓 𝒙 

 

 

  

 

−𝟏𝟏

𝒃
𝟎𝟏
𝟏𝒃

 

−𝟏𝟑
𝟎𝟏
𝟏𝟏

𝟑

 

 

𝒙𝒚

𝒚 
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1 𝐥𝐨𝐠𝟓𝟔𝟐𝟓 = 𝟒

A 𝟓𝟒 = 𝟔𝟐𝟓B 𝟒𝟓 = 𝟔𝟐𝟓C 𝟒𝟔𝟐𝟓 = 𝟓D 𝟓𝟔𝟐𝟓 = 𝟒
2𝒇(𝒙) = 𝟒𝐥𝐨𝐠𝟒(𝒙 − 𝟔)

ABCD

3 𝐥𝐨𝐠𝟐𝟕𝟑

A 𝟏

𝟗

B 𝟑C 𝟏

𝟑

D𝟗

1 𝟔−𝟑 =
𝟏

𝟐𝟏𝟔

2 𝐥𝐨𝐠𝟏𝟎𝟎. 𝟎𝟏

𝒏 = 𝐥𝐨𝐠𝟐
𝟏

𝒑

𝒑

• 
𝟏

𝟒

  

 

66 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

𝒃𝒃 ≠ 𝟏𝐥𝐨𝐠𝒃 𝒙 = 𝐥𝐨𝐠𝒃 𝒚𝒙 = 𝒚

𝐥𝐨𝐠𝟓 𝒙 = 𝐥𝐨𝐠𝟓 𝟖𝒙 = 𝟖𝒙 = 𝟖𝐥𝐨𝐠𝟓 𝒙 = 𝐥𝐨𝐠𝟓 𝟖

 

 

 

0

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝒎

 𝒙 , 𝒃

  𝒃 ≠ 𝟏

𝐥𝐨𝐠𝒃 𝒙𝒎 = 𝒎 𝐥𝐨𝐠𝒃 𝒙
 

 

 

𝒙 , 𝒚, 𝒃

  𝒃 ≠ 𝟏

𝐥𝐨𝐠𝒃

𝒙

𝒚
=

𝐥𝐨𝐠𝒃 𝒙 − 𝐥𝐨𝐠𝒃 𝒚
 

 

 

𝒙 , 𝒚, 𝒃

  𝒃 ≠ 𝟏

𝐥𝐨𝐠𝒃 𝒙𝒚 =

𝐥𝐨𝐠𝒃 𝒙 + 𝐥𝐨𝐠𝒃 𝒚

𝐥𝐨𝐠𝟒 𝟐 = 𝟎. 𝟓

𝐥𝐨𝐠𝟒 𝟑𝟐

 

𝐥𝐨𝐠𝟒 𝟑𝟐 = 𝐥𝐨𝐠𝟒(𝟏𝟔 × 𝟐) 

= 𝐥𝐨𝐠
𝟒
(𝟒𝟐 × 𝟐)

= 𝐥𝐨𝐠
𝟒
𝟒𝟐 + 𝐥𝐨𝐠

𝟒
𝟐

= 𝟐 + 𝟎. 𝟓 

= 𝟐. 𝟓

𝐥𝐨𝐠𝟑 𝟐 ≈ 𝟎. 𝟔𝟑

𝐥𝐨𝐠𝟑 𝟒. 𝟓

𝐥𝐨𝐠𝟑 𝟒. 𝟓 = 𝐥𝐨𝐠𝟑 (
𝟗

𝟐
)

= 𝐥𝐨𝐠
𝟑
𝟗 − 𝐥𝐨𝐠

𝟑
𝟐

= 𝐥𝐨𝐠
𝟑
𝟑𝟐 − 𝐥𝐨𝐠

𝟑
𝟐

= 𝟐 − 𝟎. 𝟔𝟑

= 𝟏. 𝟑𝟕 

 

 

𝐥𝐨𝐠𝟑 𝟕 ≈ 𝟏. 𝟕𝟕𝟏𝟐

𝐥𝐨𝐠𝟑 𝟒𝟗

 

𝐥𝐨𝐠𝟑 𝟒𝟗 = 𝐥𝐨𝐠𝟑(𝟕)𝟐 

= 𝟐 𝐥𝐨𝐠
𝟑
𝟕 

= 𝟐 (𝟏.𝟕𝟕𝟏𝟐) 

= 𝟑. 𝟓𝟒𝟐𝟒 
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𝐥𝐨𝐠𝟔 √𝟑𝟔
𝟑

 

𝟔√𝟑𝟔
𝟑

𝟔

𝐥𝐨𝐠𝟔 √𝟑𝟔
𝟑

= 𝐥𝐨𝐠𝟔 𝟑𝟔
𝟏
𝟑

= 𝐥𝐨𝐠𝟔(𝟔
𝟐)

𝟏
𝟑

= 𝐥𝐨𝐠𝟔(𝟔)
𝟐
𝟑 

=
𝟐

𝟑
𝐥𝐨𝐠𝟔 𝟔 

=
𝟐

𝟑
(𝟏) =

𝟐

𝟑
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

𝐥𝐨𝐠𝒂(𝒙 ± 𝟒) ≠  𝐥𝐨𝐠𝒂 𝒙 ± 𝐥𝐨𝐠𝒂 𝟒

 

 

 

 

𝐥𝐨𝐠𝟏𝟑 𝟔𝒂𝟑𝒃𝒄𝟒

= 𝐥𝐨𝐠𝟏𝟑 𝟔 + 𝐥𝐨𝐠𝟏𝟑 𝒂𝟑 + 𝐥𝐨𝐠𝟏𝟑 𝒃 + 𝐥𝐨𝐠𝟏𝟑 𝒄𝟒

 

= 𝐥𝐨𝐠𝟏𝟑 𝟔 + 𝟑 𝐥𝐨𝐠𝟏𝟑 𝒂 + 𝐥𝐨𝐠𝟏𝟑 𝒃 + 𝟒 𝐥𝐨𝐠𝟏𝟑 𝒄

 

= −𝟓 𝐥𝐨𝐠𝟐  (𝒙 + 𝟏) + 𝟑 𝐥𝐨𝐠𝟐  (𝟔𝒙) 

= 𝐥𝐨𝐠𝟐  (𝒙 + 𝟏)−𝟓 +  𝐥𝐨𝐠𝟐 (𝟔𝒙)𝟑 

= 𝐥𝐨𝐠𝟐  (𝒙 + 𝟏)−𝟓(𝟔𝒙)𝟑 

𝐥𝐨𝐠𝟐

(𝟔𝒙)𝟑

(𝒙 + 𝟏)𝟓
 

𝐥𝐨𝐠𝟐

𝟐𝟏𝟔𝒙𝟑

(𝒙 + 𝟏)𝟓
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1 𝟒𝐥𝐨𝐠𝟐√𝟖

A 𝟐B 𝟒C 𝟖D 𝟔

2 𝟕𝐥𝐨𝐠𝟑𝐚 + 𝐥𝐨𝐠𝟑𝐛 − 𝟐𝐥𝐨𝐠𝟑(𝟖𝐜)

A
𝐥𝐨𝐠𝟑

𝒂𝟕𝒃

𝟔𝟒𝒄𝟐

B
𝐥𝐨𝐠𝟑

𝒂𝟕𝒃

𝟏𝟔𝒄𝟐

C
𝐥𝐨𝐠𝟑

𝟔𝟒𝒄𝟐

𝒂𝟕𝒃

D
𝟔𝟒𝐥𝐨𝐠𝟑

𝒂𝟕𝒃

𝒄𝟐

3 𝐥𝐨𝐠𝐛𝟐𝟒 =

A 𝐥𝐨𝐠𝐛𝟒 + 𝐥𝐨𝐠𝐛𝟔 B𝐥𝐨𝐠𝐛𝟐𝟎 + 𝐥𝐨𝐠𝐛𝟒 C𝐥𝐨𝐠𝐛𝟐 + 𝐥𝐨𝐠𝐛𝟏𝟐D 𝐥𝐨𝐠𝐛𝟑 + 𝐥𝐨𝐠𝐛𝟖 

1 𝐥𝐨𝐠𝟒𝟑 ≈ 𝟎. 𝟕𝟗𝟐𝟓𝐥𝐨𝐠𝟒𝟓 ≈ 𝟏. 𝟏𝟔𝟏𝟎𝐥𝐨𝐠𝟒𝟏𝟓

2 𝐥𝐨𝐠𝟏𝟏𝒂𝒃−𝟒𝒄𝟏𝟐𝒅𝟕

𝒂

𝐚 = 𝟏𝟓𝟓𝟎𝟎(𝟓 − 𝐥𝐨𝐠𝟏𝟎𝐩)𝒑

• 
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𝐥𝐨𝐠𝟗 𝒙 =
𝟑

𝟐
 

 

𝟗
𝟑
𝟐 = 𝒙 

(𝟑)𝟐(
𝟑
𝟐
) = 𝒙 

𝒙 = 𝟐𝟕 

 

𝐥𝐨𝐠𝟐 𝒙𝟑 = 𝐥𝐨𝐠𝟐 𝟖

𝒙𝟑 = 𝟖

𝒙𝟑 = 𝟐𝟑 

𝒙 = 𝟐 

 

𝟐 𝐥𝐨𝐠𝟕 𝒙 = 𝐥𝐨𝐠𝟕 𝟐𝟕 + 𝐥𝐨𝐠𝟕 𝟑

 

𝐥𝐨𝐠𝟕 𝒙𝟐 = 𝐥𝐨𝐠𝟕(𝟐𝟕)(𝟑)

𝒙𝟐 = 𝟖𝟏 

𝒙 = ±𝟗 

𝒙 = 𝟗   𝒙 = −𝟗   

 

 

 

 

𝟑 

𝟐 

𝟏 

70 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐥𝐨𝐠𝟖(𝟐𝒙) > 𝐥𝐨𝐠𝟖(𝟔𝒙 − 𝟖)

 

 

 

 

 

 

 

 

 

  

 

 

 

     𝒙 > 𝟎 , 𝒃 > 𝟏𝐥𝐨𝐠𝒃 𝒙 > 𝒚

𝒙 > 𝒃𝒚

 

𝐥𝐨𝐠𝟒 𝒙 ≥ 𝟑

𝒙 ≥ 𝟒𝟑

𝒙 ≥ 𝟔𝟒 

 

{𝒙| 𝒙 ≥ 𝟔𝟒 , 𝒙 ∈ 𝑹}

 

 

𝟐𝒙 > 𝟔𝒙 − 𝟖 

−𝟒𝒙 > −𝟖 

−𝟒𝒙

−𝟒
<

−𝟖

−𝟒

𝒙 < 𝟐

 

 

• 𝟐𝒙 ≤ 𝟎 

𝒙 ≤ 𝟎 

• 𝟔𝒙 − 𝟖 ≤ 𝟎 

𝟔𝒙 ≤ 𝟖 

𝒙 ≤
𝟒

𝟑
 

𝟐 𝟒

𝟑
 𝟎 

{ 𝒙|
𝟒

𝟑
< 𝒙 < 𝟐 , 𝒙 ∈ 𝑹 } 

𝒃 > 𝟏𝐥𝐨𝐠𝒃 𝒙 > 𝐥𝐨𝐠𝒃 𝒚

𝒙 > 𝒚
 

 

𝟐 𝟏 

𝟑 

𝟏 

𝟐 
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1 𝐥𝐨𝐠𝒙𝟑𝟐 =
𝟓

𝟐

A 𝟐B 𝟒C 𝟖D 𝟔

2 𝐥𝐨𝐠𝟖𝒙 ≤ −𝟐

A
{𝒙|𝟎 ≤ 𝒙 ≤

𝟏

𝟔𝟒
}

B
{𝒙|𝟏 < 𝒙 ≤

𝟏

𝟔𝟒
}

C{𝒙|𝟎 < 𝒙 ≤ 𝟔𝟒}D
{𝒙|𝟎 < 𝒙 ≤

𝟏

𝟔𝟒
}

1 𝐥𝐨𝐠𝟒𝟒𝟖 − 𝐥𝐨𝐠𝟒𝒏 = 𝐥𝐨𝐠𝟒𝟔

2   𝐥𝐨𝐠𝟐(𝟒𝒙 − 𝟔) > 𝐥𝐨𝐠𝟐(𝟐𝒙 + 𝟖)

𝑳𝐋 = 𝟏𝟎𝐥𝐨𝐠𝟏𝟎𝐑𝑹

• 𝟖𝟎
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𝟏𝟎

𝟏𝟎

 𝐥𝐨𝐠𝟏𝟎 𝒙 = 𝐥𝐨𝐠 𝒙  ,   𝒙 > 𝟎 

 

 

𝐥𝐨𝐠  𝒙

 

 

 

𝐥𝐨𝐠 𝟕

 

   

𝐥𝐨𝐠 𝟕 ≈ 𝟎. 𝟖𝟒𝟓𝟏 

 

 

 

 

 

 

 

 

 

  

 

 

 

𝟕 = 

 

𝐥𝐨𝐠 𝒙 = 𝒚                                               𝟏𝟎𝒚 = 𝒙 

𝐥𝐨𝐠 𝟏 = 𝟎                                               𝟏𝟎𝟎 = 𝟏 

𝐥𝐨𝐠 𝟏𝟎 = 𝟏                                               𝟏𝟎𝟏 = 𝟏𝟎 

𝐥𝐨𝐠 𝟏𝟎𝒎 = 𝒎                                               𝟏𝟎𝒎 = 𝟏𝟎𝒎 

𝟏 

𝟐 

𝟑 

𝟒 
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𝟑𝒙 = 𝟏𝟓 

𝟑𝒙 = 𝟏𝟓 

𝐥𝐨𝐠 𝟑𝒙 = 𝐥𝐨𝐠𝟏𝟓

𝒙 𝐥𝐨𝐠 𝟑 = 𝐥𝐨𝐠 𝟏𝟓

𝒙 =
𝐥𝐨𝐠𝟏𝟓

𝐥𝐨𝐠 𝟑

𝒙 ≈ 𝟐. 𝟒𝟔𝟓𝟎

 

 

 

 

 

𝟑𝟐𝒙 ≥ 𝟔𝒙+𝟏

 

𝐥𝐨𝐠 𝟑𝟐𝒙 ≥ 𝐥𝐨𝐠𝟔𝒙+𝟏

𝟐𝒙 𝐥𝐨𝐠 𝟑 ≥ (𝒙 + 𝟏) 𝐥𝐨𝐠 𝟔

𝟐𝒙 𝐥𝐨𝐠 𝟑 ≥ 𝒙 𝐥𝐨𝐠 𝟔 + 𝐥𝐨𝐠𝟔

𝟐𝒙 𝐥𝐨𝐠 𝟑 − 𝒙 𝐥𝐨𝐠 𝟔 ≥ 𝐥𝐨𝐠𝟔

𝒙(𝟐 𝐥𝐨𝐠 𝟑 − 𝐥𝐨𝐠 𝟔) ≥ 𝐥𝐨𝐠 𝟔

𝒙 ≥
𝐥𝐨𝐠𝟔

𝟐 𝐥𝐨𝐠 𝟑 − 𝐥𝐨𝐠 𝟔

{𝒙|𝒙 ≥ 𝟒. 𝟒𝟏𝟗𝟎 , 𝒙 ∈ 𝑹}

  

 

 

 

 

𝟐 𝐥𝐨𝐠 𝟑 − 𝐥𝐨𝐠𝟔 
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𝒂 , 𝒃 , 𝒏 𝒂 ≠ 𝟏𝒃 ≠ 𝟏

 

 

 

 

 

𝐥𝐨𝐠𝟔 𝟖

 

𝐥𝐨𝐠𝟔 𝟖 =
𝐥𝐨𝐠𝟏𝟎 𝟖

𝐥𝐨𝐠𝟏𝟎 𝟔
=

𝐥𝐨𝐠𝟖

𝐥𝐨𝐠 𝟔
 

 

≈ 𝟏. 𝟏𝟔𝟎𝟔 
 

 

 

 

 

  

  

 

𝐥𝐨𝐠𝒂 𝒏 =
𝐥𝐨𝐠𝒃 𝒏

𝐥𝐨𝐠𝒃 𝒂
 

𝐥𝐨𝐠𝟑 𝟏𝟏 =
𝐥𝐨𝐠𝟓 𝟏𝟏

𝐥𝐨𝐠𝟓 𝟑
 

𝒃

𝒃 
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1 𝐥𝐨𝐠 𝟑. 𝟐

A 𝟎. 𝟒𝟑𝟏𝟐B 𝟎. 𝟕𝟔𝟐𝟏C 𝟎. 𝟓𝟎𝟓𝟏D 𝟎. 𝟎𝟔𝟐𝟏

2 𝟔𝒙 = 𝟒𝟎

A𝟎. 𝟕𝟑𝟐𝟖B𝟏. 𝟐𝟑𝟔𝟓C𝟑. 𝟕𝟓𝟑𝟏D𝟐. 𝟎𝟓𝟖𝟖

1 𝐥𝐨𝐠𝟑𝟕

2 𝟓𝟒𝒏 > 𝟑𝟑

𝟏𝟔𝟖𝟎𝟎𝟎

𝐭 = 𝐥𝐨𝒈(𝟏−𝒓)
𝑽

𝑷
𝒕𝒑𝑽

𝒓

• 𝟏𝟐𝟎𝟎𝟎𝟎𝟏𝟓%

• 𝟏𝟎𝟐𝟎𝟎𝟎𝟏𝟎%
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1 𝒇(𝒙) = (
𝟏

𝟐
)
𝒙

𝒚

A(𝟎, 𝟎)B(𝟎 , 𝟏)C(𝟏 , 𝟎)D (𝟏, 𝟏)

2 𝟑𝒙−𝟏 = 𝟐𝟕𝒙 

A𝒙 = 𝟔B𝒙 = 𝟓C 𝒙 = 𝟒D 𝒙 = 𝟑

3 𝒙𝟕𝒙−𝟏 + 𝟕 = 𝟖

A−𝟏B𝟎C 𝟏D𝟐

4 𝟑𝒙 ≥ 𝟗𝒙 

A𝒙 ≤ 𝟗B𝒙 < 𝟐C 𝒙 ≥ 𝟐D 𝒙 > 𝟐

5 𝒙(
𝟏

𝟐
)
𝒙

−
𝟏

𝟖
< 𝟎

A𝒙 < −𝟖B𝒙 < −𝟑C 
𝒙 >

𝟏

𝟐

D 𝒙 > 𝟑

6 𝐥𝐨𝐠𝟐 𝒙 = 𝟑𝒙

A𝟐B𝟑C 𝟓D 𝟖

7 𝐥𝐨𝐠𝒙 𝟖 = 𝟑

A 𝒙𝟑 = 𝟖 B 𝟑𝒙 = 𝟖 C 𝟖𝟑 = 𝒙 D 𝒙𝟖 = 𝟑

8 𝒇(𝒙) = 𝐥𝐨𝐠𝒃 𝒙𝒙 

A (𝟎 , 𝟎)B (𝟎 , 𝟏) C (𝟏 , 𝟏) D (𝟏 , 𝟎)

9 𝒚𝒇(𝒙) = 𝐥𝐨𝐠𝟐(𝒙 + 𝟏) + 𝟑

A𝟑B𝟐C 𝟏D 𝟎

10 𝐥𝐨𝐠𝟔 √𝟑𝟔
𝟑

A𝟔B𝟏C 𝟏

𝟑

D 𝟐

𝟑
11 𝒇(𝒙) = 𝐥𝐨𝐠𝟐 𝒙

A𝑹 B[𝟐 ,∞) C 𝑹+D 𝑾

12 𝒇(𝒙) = 𝐥𝐨𝐠𝟑 𝒙

A𝑹B[𝟑 ,∞)C 𝑹+D 𝑾 

13 𝐥𝐨𝐠𝟑 𝟏𝟑 − 𝐥𝐨𝐠𝟑 𝟓

A𝐥𝐨𝐠𝟓 𝟏𝟑B
𝐥𝐨𝐠𝟑

𝟏𝟑

𝟓

C 𝐥𝐨𝐠𝟏𝟑 𝟓D 𝟏𝟑

𝟓
14 𝐥𝐨𝐠𝟏

𝟔

𝟏

𝟐𝟏𝟔

A𝟏B𝟐C 𝟑D 𝟔

15 𝐥𝐨𝐠𝟐(𝐥𝐨𝐠𝟐𝒙
𝟐𝟒) − 𝐥𝐨𝐠𝟐(𝐥𝐨𝐠𝟐𝒙

𝟑)

A𝟐B𝟑C 𝟒D 𝟖
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16 𝟑 𝐥𝐨𝐠𝟓 𝒙 − 𝟒 𝐥𝐨𝐠𝟓 𝒚 + 𝟐 𝐥𝐨𝐠𝟓 𝒛

A
𝐥𝐨𝐠𝟓

𝒙𝟑𝒛𝟐

𝒚𝟒

B𝒙𝟑𝒛𝟐

𝒚𝟒

C
𝐥𝐨𝐠𝟓

𝒙𝟐𝒚𝟒

𝒛𝟐

D 𝐥𝐨𝐠𝟓 𝒙𝟑𝒚𝟒𝒛𝟐

17 𝐥𝐨𝐠𝟐(𝒙
𝟐 − 𝟒) = 𝐥𝐨𝐠𝟐 𝟑𝒙

A𝟒B𝟐C −𝟏D −𝟐

18 𝐥𝐨𝐠𝟏𝟎𝟎 𝟏𝟎

A𝟏B−𝟏C 𝟏

𝟐

D𝟐

19𝒇(𝒙) = 𝐥𝐨𝐠 𝒙𝟏 ≤ 𝒙 ≤ 𝟏𝟎

A𝟏 ≤ 𝒇(𝒙) ≤ 𝟏𝟎B𝟎 ≤ 𝒇(𝒙) ≤ 𝟏C 𝟎 ≤ 𝒇(𝒙) ≤ 𝟏𝟎D 𝟏𝟎 ≤ 𝒇(𝒙) ≤ 𝟏𝟎𝟎

20𝐥𝐨𝐠𝟒 𝒙 − 𝐥𝐨𝐠𝟒(𝒙 − 𝟏) =
𝟏

𝟐

A
−

𝟏

𝟐

B𝟏

𝟐

C −𝟐D 𝟐

21𝐥𝐨𝐠𝟒 𝒙 ≥ 𝟐 

A𝒙 ≥ 𝟐B𝒙 ≥ 𝟒C 𝒙 ≥ 𝟖D 𝒙 ≥ 𝟏𝟔

22𝒚𝒚 = 𝟒𝒙 − 𝟏

A 𝟒 B 𝟏C −𝟏 D 𝟎 

23 𝐥𝐨𝐠𝟐 𝟑 = 𝒃𝐥𝐨𝐠𝟐 𝟓 = 𝒂𝐥𝐨𝐠𝟐
𝟐𝟓

𝟗

A 𝒂𝟐

𝒃𝟐
 

B 𝟐𝒂

𝒃
 

C 𝒃

𝒂
 

D 𝟐(𝒂 − 𝒃) 

24 𝐥𝐨𝐠𝟒 𝟓 = 𝟏. 𝟏𝟔𝐥𝐨𝐠𝟒 𝟏𝟎𝟎

A𝟑. 𝟑𝟐B𝟒C 𝟐𝟓D 𝟐. 𝟑𝟐

25 𝐥𝐨𝐠𝟐
𝟏

𝟑𝟐

A−𝟓B−𝟏

𝟓

C 𝟏

𝟓

D 𝟓

26 (
𝟏

𝟓
)
𝒙

≤ 𝟏𝟐𝟓𝒙

A𝒙 ≤ 𝟓 B𝒙 ≤ −𝟑 C 𝒙 ≥ −𝟑D 𝒙 = 𝟑

27 𝐥𝐨𝐠𝟒(𝐥𝐨𝐠𝟐(𝐥𝐨𝐠𝟐(𝟐𝒙 + 𝟖))) =
𝟏

𝟐

A𝟏

𝟐

B𝟐C 𝟒D 𝟖 

28 𝐥𝐨𝐠𝟐 𝒙𝟒 = (𝐥𝐨𝐠𝟐 𝒙)𝟐𝒙

A𝟐B𝟒C 𝟏𝟔D 𝟐𝟒

29  𝐥𝐨𝐠𝟏𝟐𝟓 𝟓

A𝟑B𝟐C 𝟏

𝟐

D 𝟏

𝟑
 

  

78 
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3-1 

3-2 

3-3 

3-4 

3-5 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

𝒙𝟐 − 𝟗 = (𝒙 + 𝟑)(𝒙 − 𝟑)

𝒙

 

𝐜𝐨𝐭 𝜽 =
𝐜𝐨𝐬 𝜽

𝐬𝐢𝐧 𝜽
 , 𝐬𝐢𝐧 𝜽 ≠ 𝟎 

 

𝐜𝐨𝐭 𝜽 =
𝐜𝐨𝐬 𝜽

𝐬𝐢𝐧 𝜽
 , 𝐬𝐢𝐧 𝜽 ≠ 𝟎  

 

 

𝐭𝐚𝐧𝜽 =
𝐬𝐢𝐧 𝜽

𝐜𝐨𝐬 𝜽
 , 𝐜𝐨𝐬 𝜽 ≠ 𝟎 

 

 

  

𝐬𝐢𝐧𝜽 =
𝟏

𝐜𝐬𝐜 𝜽
 , 𝐜𝐬𝐜 𝜽 ≠ 𝟎  

 

𝐜𝐨𝐬 𝜽 =
𝟏

𝐬𝐞𝐜𝜽
 , 𝐬𝐞𝐜 𝜽 ≠ 𝟎  

 
𝐭𝐚𝐧𝜽 =

𝟏

𝐜𝐨𝐭 𝜽
 , 𝐜𝐨𝐭 𝜽 ≠ 𝟎  

 

𝐜𝐬𝐜 𝜽 =
𝟏

𝐬𝐢𝐧 𝜽
 , 𝐬𝐢𝐧 𝜽 ≠ 𝟎  

 

𝐬𝐞𝐜𝜽 =
𝟏

𝐜𝐨𝐬 𝜽
 , 𝐜𝐨𝐬 𝜽 ≠ 𝟎  

 
𝐜𝐨𝐭 𝜽 =

𝟏

𝐭𝐚𝐧 𝜽
 , 𝐭𝐚𝐧 𝜽 ≠ 𝟎  
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𝐜𝐨𝐬𝟐 𝜽 + 𝐬𝐢𝐧𝟐 𝜽 = 𝟏

 

𝐭𝐚𝐧𝟐 𝜽 + 𝟏 = 𝐬𝐞𝐜𝟐 𝜽

 𝐜𝐨𝐭𝟐 𝜽 + 𝟏 = 𝐜𝐬𝐜𝟐 𝜽

 

 

𝐬𝐢𝐧 (
𝝅

𝟐
− 𝜽) = 𝐜𝐨𝐬 𝜽 

 

 

𝐬𝐢𝐧(−𝜽) = −𝐬𝐢𝐧𝜽

 

𝐜𝐨𝐬 (
𝝅

𝟐
− 𝜽) = 𝐬𝐢𝐧𝜽 

 

𝐭𝐚𝐧 (
𝝅

𝟐
− 𝜽) = 𝐜𝐨𝐭 𝜽 

 

𝐜𝐨𝐬(−𝜽) = 𝐜𝐨𝐬 𝜽

 

𝐭𝐚𝐧(−𝜽) = − 𝐭𝐚𝐧𝜽
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   𝑺 = 𝐬𝐢𝐧 

   𝑪 = 𝐜𝐨𝐬 

   𝑻 = 𝐭𝐚𝐧 
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𝟔𝟎°𝟒𝟓°𝟑𝟎°

√𝟑

𝟐

√𝟐

𝟐

𝟏

𝟐

 
𝐬𝐢𝐧

𝟏

𝟐
√𝟐

𝟐

√𝟑

𝟐

 
𝐜𝐨𝐬

√𝟑

𝟏
= √𝟑

√𝟐

√𝟐
= 𝟏

𝟏

√𝟑
=

√𝟑

𝟑𝐭𝐚𝐧 =
𝐬𝐢𝐧

𝐜𝐨𝐬

𝟗𝟎°𝟎°

𝟏𝟎𝐬𝐢𝐧
𝟎𝟏𝐜𝐨𝐬

𝟏

𝟎
=

𝟎

𝟏
= 𝟎

𝐭𝐚𝐧 =
𝐬𝐢𝐧

𝐜𝐨𝐬

𝟑𝟔𝟎° 𝟐𝟕𝟎°𝟏𝟖𝟎°

𝟎 −𝟏𝟎𝐬𝐢𝐧
𝟏 𝟎−𝟏𝐜𝐨𝐬

𝟎

𝟏
= 𝟎 

−𝟏

𝟎
=

𝟎

−𝟏
= 𝟎

𝐭𝐚𝐧 =
𝐬𝐢𝐧

𝐜𝐨𝐬
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𝐜𝐨𝐬 𝜽𝐬𝐢𝐧 𝜽 =
𝟒

𝟓
 

𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°

 

 

 

 

 

  

 

 

 

 

 

 

 

  

 

 

 

 

𝐜𝐨𝐬𝟐𝜽 + 𝐬𝐢𝐧𝟐𝜽 = 𝟏 
 

𝐜𝐨𝐬𝟐𝜽 = 𝟏 − 𝐬𝐢𝐧𝟐𝜽

𝐜𝐨𝐬𝟐𝜽 = 𝟏 − (
𝟒

𝟓
)
𝟐

𝐜𝐨𝐬𝟐𝜽 = 𝟏 −
𝟏𝟔

𝟐𝟓

𝐜𝐨𝐬𝟐𝜽 =
𝟗

𝟐𝟓

𝐜𝐨𝐬𝜽 = ±
𝟑

𝟓

𝐜𝐨𝐬 𝜽 = −
𝟑

𝟓
 

 

𝐜𝐨𝐬 

 

𝑺𝑻𝑪 + 𝑺 + 

𝑻 + 

𝟎° 

𝟗𝟎° 

𝟏𝟖𝟎° 

𝟐𝟕𝟎° 

𝟑𝟔𝟎° 

𝐜𝐨𝐬 𝜽 𝐜𝐬𝐜 𝜽

𝐭𝐚𝐧𝜽
 

 

𝐜𝐨𝐬 𝜽 𝐜𝐬𝐜 𝜽

𝐭𝐚𝐧𝜽
=

𝐜𝐨𝐬𝜽 ∙
𝟏

𝐬𝐢𝐧 𝜽
𝐬𝐢𝐧 𝜽
𝐜𝐨𝐬 𝜽

 

=

𝐜𝐨𝐬 𝜽
𝐬𝐢𝐧 𝜽
𝐬𝐢𝐧 𝜽
𝐜𝐨𝐬 𝜽

=
𝐜𝐨𝐬 𝜽

 𝐬𝐢𝐧 𝜽
  ∙  

𝐜𝐨𝐬 𝜽

𝐬𝐢𝐧 𝜽

=
𝐜𝐨𝐬𝟐𝜽

𝐬𝐢𝐧𝟐𝜽

= 𝐜𝐨𝐭𝟐𝜽

 

  𝐬𝐢𝐧 𝜽   𝐜𝐨𝐬 𝜽 

 

 

𝑪 + 
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1 𝐜𝐨𝐬 𝜽 =
𝟓

𝟏𝟑
   ,   𝟐𝟕𝟎° < 𝜽 < 𝟑𝟔𝟎°𝐬𝐢𝐧 𝜽

A 𝟏𝟑

𝟏𝟐

B 
−

𝟏𝟐

𝟏𝟑

C 𝟏𝟐

𝟏𝟑

D 
−

𝟏𝟑

𝟏𝟐
2 𝐜𝐬𝐜𝟐𝜽 − 𝐜𝐨𝐭𝟐𝜽

A𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬 𝜽B𝐜𝐨𝐬𝟐𝜽C𝐬𝐢𝐧𝟐𝜽D𝟏

3 𝐜𝐨𝐭 𝜽 = 𝟐  ,   𝟎° < 𝜽 < 𝟗𝟎°𝐭𝐚𝐧 𝜽

A𝟏

𝟐

B𝟏

𝟒

C
−

𝟏

𝟐

D
−

𝟏

𝟒

1 𝐬𝐞𝐜 𝜽 𝐭𝐚𝐧𝟐 𝜽 + 𝐬𝐞𝐜 𝜽

2 𝐜𝐨𝐭 𝜽 =
𝟏

𝟐
   ,    𝟏𝟖𝟎° < 𝜽 < 𝟐𝟕𝟎°𝐜𝐬𝐜 𝜽

𝜽

𝑰 = 𝑰𝟎 −
𝑰𝟎

𝐜𝐬𝐜𝟐𝜽
𝑰𝟎𝑰

𝜽

•  𝐜𝐨𝐬 𝜽
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𝒄𝒐𝒔𝟐𝜽 + 𝒕𝒂𝒏𝟐𝜽 𝒄𝒐𝒔𝟐𝜽 = 𝟏

𝒄𝒐𝒔𝟐𝜽 + 𝒕𝒂𝒏𝟐𝜽 𝒄𝒐𝒔𝟐𝜽

= 𝒄𝒐𝒔𝟐𝜽 +
𝒔𝒊𝒏𝟐𝜽

𝒄𝒐𝒔𝟐𝜽
∙  𝒄𝒐𝒔𝟐𝜽

= 𝒄𝒐𝒔𝟐𝜽 + 𝒔𝒊𝒏𝟐𝜽

= 𝟏

 

  𝒄𝒔𝒄𝟐𝜽 − 𝒄𝒐𝒕𝟐𝜽 = 𝐜𝐨𝐭 𝜽 𝐭𝐚𝐧𝜽 

 

 

 

 

 

 

•  

•  

• 

• 

    

 

 

𝒄𝒔𝒄𝟐𝜽 − 𝒄𝒐𝒕𝟐𝜽 

= 
𝟏

𝒔𝒊𝒏𝟐𝜽
−

𝒄𝒐𝒔𝟐𝜽

𝒔𝒊𝒏𝟐𝜽
 

= 
𝟏 − 𝒄𝒐𝒔𝟐𝜽

𝒔𝒊𝒏𝟐𝜽
 

=
𝒔𝒊𝒏𝟐𝜽

𝒔𝒊𝒏𝟐𝜽
 

= 𝟏 

𝐜𝐨𝐭 𝛉 𝐭𝐚𝐧 𝛉 

= 
𝒄𝒐𝒔 𝜽

𝒔𝒊𝒏 𝜽
∙
𝒔𝒊𝒏 𝜽

𝒄𝒐𝒔 𝜽
 

=  𝟏 

 

 

 

 

 

 

86 

 

 



 

 

 

 

1 𝟏 + 𝐬𝐞𝐜𝟐𝜽 𝐬𝐢𝐧𝟐𝜽

A 𝐬𝐞𝐜𝟐 𝜽B 𝐜𝐨𝐭𝟐 𝜽C 𝐭𝐚𝐧𝟐 𝜽D 𝐬𝐢𝐧𝟐 𝜽
2 𝐭𝐚𝐧𝟐𝜽+𝟏

𝐭𝐚𝐧𝟐𝜽

A𝐭𝐚𝐧𝟐 𝜽B𝐜𝐨𝐬𝟐 𝜽C𝐬𝐢𝐧𝟐 𝜽D𝐜𝐬𝐜𝟐 𝜽
3 (𝐬𝐞𝐜𝟐 𝜽 + 𝐜𝐬𝐜𝟐 𝜽) − (𝐭𝐚𝐧𝟐 𝜽 + 𝐜𝐨𝐭𝟐 𝜽)

A𝟏B𝟐C−𝟏D−𝟐

1 𝐜𝐨𝐬𝟐 𝜽 + 𝐭𝐚𝐧𝟐 𝜽𝐜𝐨𝐬𝟐 𝜽

2 (𝐬𝐢𝐧 𝜽 − 𝟏)(𝐭𝐚𝐧 𝜽 + 𝐬𝐞𝐜 𝜽)

𝒚𝒙

𝒚 =
−𝒈𝒙𝟐

𝟐𝒗𝟎
𝟐 𝒄𝒐𝒔𝟐 𝜽

+
𝒙𝒔𝒊𝒏 𝜽

𝒄𝒐𝒔 𝜽
𝒗𝟎𝜽𝒈

• 𝐭𝐚𝐧𝜽
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𝐬𝐢𝐧 𝟕𝟓°

 

 

 

 

 

 

 

𝐜𝐨𝐬 𝟏𝟎𝟓°

 

 

 

 

 
 

 

 

 

𝐭𝐚𝐧𝟏𝟎𝟓°

 

 

 

 

 

  

𝐬𝐢𝐧(𝑨 + 𝑩) = 𝐬𝐢𝐧𝑨 𝐜𝐨𝐬𝑩 + 𝐜𝐨𝐬𝑨𝐬𝐢𝐧𝑩 

𝐜𝐨𝐬(𝑨 + 𝑩) = 𝐜𝐨𝐬𝑨 𝐜𝐨𝐬𝑩 − 𝐬𝐢𝐧𝑨𝐬𝐢𝐧𝑩 

𝐭𝐚𝐧(𝑨 + 𝑩) =
𝐭𝐚𝐧𝑨 + 𝐭𝐚𝐧𝑩

𝟏 − 𝐭𝐚𝐧𝑨 𝐭𝐚𝐧𝑩
 

 

 

𝟏
 ر

𝟐 

𝟑 

 

𝐬𝐢𝐧 𝟕𝟓° = 𝐬𝐢𝐧(𝟑𝟎° + 𝟒𝟓°)

= 𝐬𝐢𝐧 𝟑𝟎°  𝐜𝐨𝐬 𝟒𝟓° + 𝐜𝐨𝐬 𝟑𝟎° 𝐬𝐢𝐧𝟒𝟓°

=  
𝟏

𝟐
 ∙  

√𝟐

𝟐
+

√𝟑

𝟐
 ∙  

√𝟐

𝟐

 

=
√𝟐

𝟒
+ 

√𝟔

𝟒

=
√𝟐 + √𝟔

𝟒

 

𝐜𝐨𝐬 𝟏𝟎𝟓° = 𝐜𝐨𝐬(𝟔𝟎° + 𝟒𝟓°)

= 𝐜𝐨𝐬 𝟔𝟎°  𝐜𝐨𝐬 𝟒𝟓° − 𝐬𝐢𝐧 𝟔𝟎° 𝐬𝐢𝐧𝟒𝟓°

=  
𝟏

𝟐
 ∙  

√𝟐

𝟐
−

√𝟑

𝟐
 ∙  

√𝟐

𝟐

 

=
√𝟐

𝟒
− 

√𝟔

𝟒

=
√𝟐 − √𝟔

𝟒

 

𝐭𝐚𝐧 𝟏𝟎𝟓° = 𝐭𝐚𝐧(𝟔𝟎° + 𝟒𝟓°)

=
𝐭𝐚𝐧𝟔𝟎° + 𝐭𝐚𝐧𝟒𝟓°

𝟏 − 𝐭𝐚𝐧𝟔𝟎° 𝐭𝐚𝐧𝟒𝟓°

=
√𝟑 + 𝟏

𝟏 − (√𝟑)(𝟏)

 

=
√𝟑 + 𝟏

𝟏 − √𝟑
∙
𝟏 + √𝟑

𝟏 + √𝟑

=
√𝟑 + 𝟑 + 𝟏 + √𝟑

𝟏 − 𝟑

 

=
𝟒 + 𝟐√𝟑

−𝟐
 

= −𝟐 − √𝟑
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𝐬𝐢𝐧 𝟏𝟓°

 

 

 

 

 

 

 

𝐜𝐨𝐬 𝟏𝟓°

 

 

 

 

 
 

 

 

 

𝐭𝐚𝐧𝟏𝟐𝟎°

 

 

 

 

 

𝐬𝐢𝐧(𝑨 − 𝑩) = 𝐬𝐢𝐧𝑨 𝐜𝐨𝐬𝑩 − 𝐜𝐨𝐬𝑨𝐬𝐢𝐧𝑩 

𝐜𝐨𝐬(𝑨 − 𝑩) = 𝐜𝐨𝐬𝑨 𝐜𝐨𝐬𝑩 + 𝐬𝐢𝐧𝑨𝐬𝐢𝐧𝑩 

𝐭𝐚𝐧(𝑨 − 𝑩) =
𝐭𝐚𝐧𝑨 − 𝐭𝐚𝐧𝑩

𝟏 + 𝐭𝐚𝐧𝑨 𝐭𝐚𝐧𝑩
 

 

 

𝟏
 ر

𝟐 

𝟑 

 

𝐬𝐢𝐧 𝟏𝟓° = 𝐬𝐢𝐧(𝟔𝟎° − 𝟒𝟓°)

= 𝐬𝐢𝐧 𝟔𝟎°  𝐜𝐨𝐬 𝟒𝟓° − 𝐜𝐨𝐬 𝟔𝟎° 𝐬𝐢𝐧𝟒𝟓°

=  
√𝟑

𝟐
 ∙  

√𝟐

𝟐
−

𝟏

𝟐
 ∙  

√𝟐

𝟐

 

=
√𝟔

𝟒
− 

√𝟐

𝟒

=
√𝟔 − √𝟐

𝟒

 

𝐜𝐨𝐬 𝟏𝟓° = 𝐜𝐨𝐬(𝟒𝟓° − 𝟑𝟎°)

= 𝐜𝐨𝐬 𝟒𝟓°  𝐜𝐨𝐬 𝟑𝟎° + 𝐬𝐢𝐧 𝟒𝟓° 𝐬𝐢𝐧𝟑𝟎°

=  
√𝟐

𝟐
 ∙  

√𝟑

𝟐
+

√𝟐

𝟐
 ∙  

𝟏

𝟐

 

=
√𝟔

𝟒
+ 

√𝟐

𝟒

=
√𝟔 + √𝟐

𝟒

 

  

𝐭𝐚𝐧 𝟏𝟐𝟎° = 𝐭𝐚𝐧(𝟏𝟖𝟎° − 𝟔𝟎°)

=
𝐭𝐚𝐧𝟏𝟖𝟎° − 𝐭𝐚𝐧𝟔𝟎°

𝟏 + 𝐭𝐚𝐧𝟏𝟖𝟎° 𝐭𝐚𝐧𝟔𝟎°

=
𝟎 − √𝟑

𝟏 + (𝟎)(√𝟑)

 

=
−√𝟑

𝟏

= −√𝟑
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𝐬𝐢𝐧(𝟗𝟎° − 𝜽) = 𝐜𝐨𝐬 𝜽 

𝐬𝐢𝐧(𝟗𝟎° − 𝜽) 

= 𝐬𝐢𝐧 𝟗𝟎° 𝐜𝐨𝐬 𝜽 − 𝐜𝐨𝐬 𝟗𝟎° 𝐬𝐢𝐧 𝜽 
 

= 𝟏 𝐜𝐨𝐬 𝜽 − 𝟎 𝐬𝐢𝐧𝜽 

= 𝐜𝐨𝐬 𝜽 

 

 
 

 

 

  

 

 

 

 

 

𝑩𝑨(𝑨 + 𝑩)

𝟑𝟎° 𝟒𝟓° 𝟕𝟓° 
𝟒𝟓°𝟔𝟎°𝟏𝟎𝟓° 
𝟑𝟎°𝟗𝟎°𝟏𝟐𝟎°
𝟒𝟓°𝟗𝟎°𝟏𝟑𝟓°

 

 

𝑩𝑨(𝑨 − 𝑩)

𝟒𝟓°𝟔𝟎°𝟏𝟓° 
𝟑𝟎°𝟒𝟓𝟏𝟓°
𝟔𝟎° 𝟏𝟖𝟎° 𝟏𝟐𝟎° 
𝟑𝟎 𝟏𝟖𝟎° 𝟏𝟓𝟎° 
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1 𝐜𝐨𝐬 𝟏𝟔𝟓°

A √𝟐 − √𝟔

𝟒

B √𝟐 + √𝟔

𝟒

C 
−

√𝟐 + √𝟔

𝟒

D 
−

√𝟐 + √𝟔

𝟐

2 𝐬𝐢𝐧(−𝟐𝟏𝟎°)

A𝟏

𝟐

B
−

𝟏

𝟐

C𝟏

𝟒

D
−

𝟏

𝟒
3 𝐭𝐚𝐧 (𝜽 +

𝝅

𝟐
) = 

A−𝐜𝐬𝐜 𝜽 B𝐜𝐬𝐜 𝜽C𝐜𝐨𝐭 𝜽D−𝐜𝐨𝐭 𝜽

1 𝐭𝐚𝐧𝟏𝟗𝟓° 

2 𝐜𝐨𝐬 (𝜽 +
𝝅

𝟐
) 

𝒄𝒕

𝒄 = 𝟐𝐬𝐢𝐧(𝟏𝟐𝟎° 𝒕)

•  

• 
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𝐬𝐢𝐧 𝟐𝜽𝐜𝐨𝐬 𝜽 =
−𝟏

𝟑

𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐭𝐚𝐧𝟐𝜽𝐭𝐚𝐧𝜽 = −𝟑

𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°

 

 

 

 

 

  

𝐬𝐢𝐧𝟐𝜽 = 𝟐 𝐬𝐢𝐧𝜽 𝐜𝐨𝐬𝜽

 

𝐬𝐢𝐧𝟐𝜽 = 𝟐 𝐬𝐢𝐧𝜽 𝐜𝐨𝐬𝜽

𝐬𝐢𝐧 𝜽

𝐜𝐨𝐬𝟐 𝜽 + 𝐬𝐢𝐧𝟐 𝜽 = 𝟏

𝐬𝐢𝐧𝟐 𝜽 = 𝟏 − 𝐜𝐨𝐬𝟐 𝜽

𝐬𝐢𝐧𝟐 𝜽 = 𝟏 − (
−𝟏

𝟑
)
𝟐

𝐬𝐢𝐧𝟐 𝜽 =
𝟖

𝟗

𝐬𝐢𝐧𝜽 = ±
𝟐√𝟐

𝟑

𝜽

𝐬𝐢𝐧 𝜽 =
𝟐√𝟐

𝟑
 

𝐬𝐢𝐧 𝟐𝜽

𝐬𝐢𝐧𝟐𝜽 = 𝟐 𝐬𝐢𝐧𝜽 𝐜𝐨𝐬𝜽 

= 𝟐(
𝟐√𝟐

𝟑
) (

−𝟏

𝟑
) 

=
−𝟒√𝟐

𝟗

𝐭𝐚𝐧𝟐𝜽 =
𝟐 𝐭𝐚𝐧𝜽

𝟏 − 𝐭𝐚𝐧𝟐 𝜽

𝐭𝐚𝐧𝟐𝜽 =
𝟐 𝐭𝐚𝐧𝜽

𝟏 − 𝐭𝐚𝐧𝟐 𝜽
 

=
𝟐(−𝟑)

𝟏 − (−𝟑)𝟐

 

=
−𝟔

−𝟖
 

 

=
𝟑

𝟒
 

 
 

 

𝐭𝐚𝐧𝟐𝜽 

𝒔𝒊𝒏𝟐𝜽 
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𝐜𝐨𝐬 𝟐𝜽 𝐬𝐢𝐧 𝜽 =
𝟐

𝟑
 , 𝐜𝐨𝐬 𝜽 =

√𝟓

𝟑

𝟎° < 𝜽 < 𝟗𝟎°

 

 

 

 

 

 

𝐜𝐨𝐬 𝟐𝜽 𝐜𝐨𝐬 𝜽 =
−𝟏

𝟑

𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°

 

 

 

 
 

 

 

 

𝐜𝐨𝐬 𝟐𝜽 𝐬𝐢𝐧 𝜽 =
𝟒

𝟓

𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°

 

 

 

𝐜𝐨𝐬 𝟐𝜽 = 𝐜𝐨𝐬𝟐 𝜽 − 𝐬𝐢𝐧𝟐 𝜽

 

𝐜𝐨𝐬 𝟐𝜽 = 𝟐 𝐜𝐨𝐬𝟐 𝜽 − 𝟏 

𝐜𝐨𝐬 𝟐𝜽 = 𝟏 − 𝟐 𝐬𝐢𝐧𝟐 𝜽

 

𝟏
 ر

𝟐 

𝟑 

 

𝐜𝐨𝐬 𝟐𝜽 = 𝐜𝐨𝐬𝟐 𝜽 − 𝐬𝐢𝐧𝟐 𝜽 

= (
√𝟓

𝟑
)

𝟐

− (
𝟐

𝟑
)
𝟐

 

 

=
𝟓

𝟗
−

𝟒

𝟗
 

=
𝟏

𝟗
 

𝐜𝐨𝐬 𝟐𝜽 = 𝟐 𝐜𝐨𝐬𝟐 𝜽 − 𝟏 

= 𝟐(
−𝟏

𝟑
)
𝟐

− 𝟏 

 

= 𝟐(
𝟏

𝟗
) − 𝟏 

=
−𝟕

𝟗
 

𝐜𝐨𝐬 𝟐𝜽 = 𝟏 − 𝟐 𝐬𝐢𝐧𝟐 𝜽 

= 𝟏 − 𝟐(
𝟒

𝟓
)
𝟐

 

= 𝟏 − 𝟐 (
𝟏𝟔

𝟐𝟓
) 

=
−𝟕

𝟐𝟓
 

𝐜𝐨𝐬 𝟐𝜽 
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𝐬𝐢𝐧
𝜽

𝟐
 𝐜𝐨𝐬 𝜽 =

𝟑

𝟓

𝟐𝟕𝟎° < 𝜽 < 𝟑𝟔𝟎°

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝐬𝐢𝐧
𝜽

𝟐
= ±√

𝟏 − 𝐜𝐨𝐬 𝜽

𝟐

𝐜𝐨𝐬
𝜽

𝟐
= ±√

𝟏 + 𝐜𝐨𝐬 𝜽

𝟐

𝐜𝐨𝐬
𝜽

𝟐
 𝐜𝐨𝐬 𝜽 =

𝟑

𝟓

𝟐𝟕𝟎° < 𝜽 < 𝟑𝟔𝟎°

 

 

𝐬𝐢𝐧
𝜽

𝟐
= ±√

𝟏 − 𝐜𝐨𝐬𝜽

𝟐
 

= ±
√𝟏 −

𝟑
𝟓

𝟐
 

= ±
√

𝟐
𝟓
𝟐

 

= ±√
𝟐

𝟓
.
𝟏

𝟐
 

= ±√
𝟏

𝟓
   =

𝟏

√𝟓
 

=
𝟏

√𝟓
.
√𝟓

√𝟓
=

√𝟓

𝟓
 

𝟏𝟑𝟓° <
𝜽

𝟐
< 𝟏𝟖𝟎° 

𝜽

𝟐

𝐬𝐢𝐧
𝜽

𝟐

𝐜𝐨𝐬
𝜽

𝟐
= ±√

𝟏 + 𝐜𝐨𝐬𝜽

𝟐
 

= ±
√𝟏 +

𝟑
𝟓

𝟐
 

= ±
√

𝟖
𝟓
𝟐

 

= ±√
𝟖

𝟓
.
𝟏

𝟐
 

= ±√
𝟒

𝟓
   = −

𝟐

√𝟓
 

= −
𝟐

√𝟓
.
√𝟓

√𝟓
= −

𝟐√𝟓

𝟓
 

𝟏𝟑𝟓° <
𝜽

𝟐
< 𝟏𝟖𝟎°

𝜽

𝟐

𝐜𝐨𝐬
𝜽

𝟐

  

𝑺𝑻𝑪 + 𝑺 + 

𝑻 + 

𝟎° 

𝟗𝟎° 

𝟏𝟖𝟎° 

𝟐𝟕𝟎° 

𝟑𝟔𝟎° 

𝟏𝟑𝟓° 

𝑪 + 

𝑺𝑻𝑪 + 𝑺 + 

𝑻 + 

𝟎° 

𝟗𝟎° 

𝟏𝟖𝟎° 

𝟐𝟕𝟎° 

𝟑𝟔𝟎° 

𝟏𝟑𝟓° 

𝑪 + 
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𝐭𝐚𝐧
𝜽

𝟐
= ±√

𝟏 − 𝐜𝐨𝐬 𝜽

𝟏 + 𝐜𝐨𝐬 𝜽

𝐭𝐚𝐧
𝜽

𝟐
 𝐜𝐨𝐬 𝜽 =

𝟑

𝟓

𝟐𝟕𝟎° < 𝜽 < 𝟑𝟔𝟎°
 

 

 

  

𝐭𝐚𝐧
𝜽

𝟐
= ±√

𝟏 − 𝐜𝐨𝐬 𝜽

𝟏 + 𝐜𝐨𝐬 𝜽
 

= ±√
𝟏 −

𝟑
𝟓

𝟏 +
𝟑
𝟓

 

= ±√

𝟐
𝟓
𝟖
𝟓

 

= ±√
𝟐

𝟓
.
𝟓

𝟖
 

= ±√
𝟏

𝟒
    

= −
𝟏

𝟐
 

 

𝟏𝟑𝟓° <
𝜽

𝟐
< 𝟏𝟖𝟎° 

𝜽

𝟐

𝐭𝐚𝐧
𝜽

𝟐

 

 

 

𝐭𝐚𝐧𝜽 =
𝟏 − 𝐜𝐨𝐬𝟐𝜽

𝐬𝐢𝐧 𝟐𝜽

 

 

 
𝟏 − 𝐜𝐨𝐬 𝟐𝜽

𝐬𝐢𝐧𝟐𝜽
 

=
𝟏 − (𝟏 − 𝟐 𝐬𝐢𝐧𝟐 𝜽)

𝟐 𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬 𝜽
 

 

=
𝟏 − 𝟏 + 𝟐 𝐬𝐢𝐧𝟐 𝜽

𝟐 𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬 𝜽

=
𝟐𝐬𝐢𝐧𝟐 𝜽

𝟐 𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬 𝜽
 

=
𝐬𝐢𝐧𝜽

 𝐜𝐨𝐬𝜽

= 𝐭𝐚𝐧𝜽 

 

 

𝑺𝑻𝑪 + 𝑺 + 

𝑻 + 

𝟎° 

𝟗𝟎° 

𝟏𝟖𝟎° 

𝟐𝟕𝟎° 

𝟑𝟔𝟎° 

𝟏𝟑𝟓° 

𝑪 + 
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1 𝐬𝐢𝐧𝜽 =
𝟒

𝟓
  , 𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°𝐜𝐨𝐬

𝜽

𝟐
 

A √𝟓

𝟓

B 𝟐√𝟓

𝟓

C −𝟕

𝟐𝟓

D −𝟐𝟒

𝟐𝟓

2 𝐜𝐨𝐬𝜽 =
𝟑

𝟓
  , 𝟐𝟕𝟎° < 𝜽 < 𝟑𝟔𝟎°𝐬𝐢𝐧𝟐𝜽

A−𝟐√𝟓

𝟓

B√𝟓

𝟓

C−𝟕

𝟐𝟓

D−𝟐𝟒

𝟐𝟓

3 𝟏 − 𝐜𝐨𝐬𝟐𝜽

𝐬𝐢𝐧𝟐𝜽
= 

A𝐬𝐢𝐧 𝜽B𝐭𝐚𝐧𝜽C𝐜𝐨𝐬 𝜽D𝐜𝐨𝐭 𝜽

1 𝐭𝐚𝐧𝛉 =
−𝟖

𝟏𝟓
   ,   𝟗𝟎° < 𝛉 < 𝟏𝟖𝟎°𝐬𝐢𝐧

𝜽

𝟐
 

2 𝐬𝐢𝐧 𝜽 =
−𝟏𝟓

𝟏𝟕
 ,   𝝅 < 𝜽 <

𝟑𝝅

𝟐
𝐜𝐨𝐬 𝟐𝜽  

𝟑𝟕°

𝟓𝟐𝐟𝐭/𝐬𝒅𝒅 =
𝟐𝒗𝟐𝐬𝐢𝐧𝜽 𝐜𝐨𝐬𝜽

𝒈

𝒈𝟑𝟐𝐟𝐭/𝐬𝟐𝒗

•  

• 𝒅
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𝐜𝐨𝐬𝜽 +

√𝟑

𝟐
= 𝟎  ; 𝟎° ≤ 𝜽 ≤ 𝟐𝟒𝟎° 

𝐜𝐨𝐬 𝜽 =  −
√𝟑

𝟐
 

𝜽 = 𝟑𝟎° 

 

𝐜𝐨𝐬         

𝜽

𝟏𝟖𝟎° + 𝜽

𝟏𝟖𝟎° + 𝟑𝟎°

= 𝟐𝟏𝟎°

 

𝟏𝟖𝟎° − 𝜽 

𝟏𝟖𝟎° − 𝟑𝟎°
= 𝟏𝟓𝟎°

 

𝟏𝟓𝟎° , 𝟐𝟏𝟎° 

 

𝑺𝑻𝑪 + 

𝑪 + 

𝟗𝟎° 

𝟎° 𝟏𝟖𝟎° 

𝜽 𝟏𝟖𝟎° − 𝜽 

𝑻 + 𝟑𝟔𝟎° 

𝟏𝟖𝟎° + 𝜽 𝟑𝟔𝟎° − 𝜽 

𝟐𝟕𝟎° 

𝟐𝟒𝟎° 

𝑺 + 
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[𝟎 , 𝟐𝝅]

[𝟎° , 𝟑𝟔𝟎°]

 

 

 

𝟐 𝐬𝐢𝐧 𝜽 = −𝟏𝜽

𝜽

 

𝟐 𝐬𝐢𝐧 𝜽

𝟐
=  −

𝟏

𝟐
 

𝐬𝐢𝐧 𝜽 = −
 𝟏

𝟐
 

𝜽 = 𝟑𝟎°

 

𝐬𝐢𝐧        

𝜽

𝟑𝟔𝟎° − 𝜽

𝟑𝟔𝟎° − 𝟑𝟎° = 𝟑𝟑𝟎°

𝟑𝟑𝟎° ∙
𝝅

𝟏𝟖𝟎°
=

𝟏𝟏𝝅

𝟔

 

𝟏𝟖𝟎° + 𝜽

𝟏𝟖𝟎° + 𝟑𝟎° = 𝟐𝟏𝟎°

𝟐𝟏𝟎° ∙
𝝅

𝟏𝟖𝟎°
=

𝟕𝝅

𝟔
 

𝟕𝝅

𝟔
+ 𝟐𝝅𝒌

𝟏𝟏𝝅

𝟔
+ 𝟐𝝅𝒌

𝒌 ∈ 𝒁

 

 

𝑺𝑻𝑪 + 

𝟗𝟎° 

𝟏𝟖𝟎° 𝟎° 

𝜽 𝟏𝟖𝟎° − 𝜽 

𝑺 + 

𝑪 + 𝟑𝟔𝟎° 𝑻 + 

𝟏𝟖𝟎° + 𝜽 

𝟐𝟕𝟎° 

𝟑𝟔𝟎° − 𝜽 
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𝐜𝐨𝐬 𝜽 = 𝟒

𝐜𝐨𝐬 𝜽[−𝟏 , 𝟏]

 

 

 

 

𝐜𝐨𝐬𝟐 𝜽 + 𝟑 = 𝟒 − 𝐬𝐢𝐧𝟐 𝜽

 
 

 

𝐜𝐨𝐬𝟐 𝜽 + 𝐬𝐢𝐧𝟐 𝜽 = 𝟒 − 𝟑 

𝐜𝐨𝐬𝟐 𝜽 + 𝐬𝐢𝐧𝟐 𝜽 = 𝟏 

𝜽

𝜽𝜽

𝐬𝐢𝐧 𝜽 𝐜𝐨𝐭 𝜽 − 𝐜𝐨𝐬𝟐 𝜽 = 𝟎 

𝐬𝐢𝐧𝜽 
𝐜𝐨𝐬 𝜽

𝐬𝐢𝐧 𝜽
− 𝐜𝐨𝐬𝟐 𝜽 = 𝟎 

𝐜𝐨𝐬𝜽 − 𝐜𝐨𝐬𝟐 𝜽 = 𝟎 

𝐜𝐨𝐬𝜽 (𝟏 − 𝐜𝐨𝐬 𝜽) = 𝟎 

   𝐜𝐨𝐬 𝜽 = 𝟎    𝟏 − 𝐜𝐨𝐬 𝜽 = 𝟎 

   𝐜𝐨𝐬 𝜽 = 𝟎 

𝜽 = 𝟗𝟎° , 𝟐𝟕𝟎° 

𝟏 − 𝐜𝐨𝐬 𝜽 = 𝟎 

𝐜𝐨𝐬𝜽 = 𝟏 

𝜽 = 𝟎° , 𝟑𝟔𝟎° 𝟗𝟎° + 𝟏𝟖𝟎° 𝒌 
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𝐜𝐨𝐭 𝜽

 

 



 

 

 

 

1 −𝟐𝐬𝐢𝐧𝟐𝜽 = 𝟕 − 𝟏𝟓𝐬𝐢𝐧 𝜽 , 𝟎° < 𝜽 < 𝟑𝟔𝟎°

A 𝟏𝟖𝟎°B 𝟑𝟎° , 𝟏𝟓𝟎°C 𝟔𝟎°  , 𝟏𝟖𝟎°D 𝟑𝟎°

2 𝐬𝐢𝐧𝟐𝟐𝜽 + 𝐜𝐨𝐬𝟐𝜽 = 𝟎𝜽

A𝝅

𝟐
+ 𝝅𝒌B𝝅

𝟑
+ 𝝅𝒌C𝟐𝝅

𝟑
+ 𝝅𝒌

D𝝅

𝟓
+ 𝝅𝒌

1 𝜽𝟐𝐜𝐨𝐬𝟐𝜽 = 𝟏

2 𝜽𝐜𝐨𝐬𝟐𝜽 − 𝐬𝐢𝐧𝟐𝜽 + 𝟐 = 𝟎

𝒅𝒅 = 𝟑𝐬𝐢𝐧
𝟐𝝅

𝟑𝟔𝟓
𝒕 + 𝟏𝟐

𝒕𝟐𝟏

• 𝟏𝟎
𝟏

𝟐
𝒉
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1 𝐜𝐨𝐬 𝜽 =
𝟏

𝟐
 , 𝐭𝐚𝐧𝜽 = −√𝟑 𝜽

ABC D 

2 𝐜𝐨𝐬 (𝟗𝟎° − 𝜽)

A𝐬𝐢𝐧 𝜽B−𝐬𝐢𝐧𝜽C 𝐜𝐨𝐬 𝜽D 𝐬𝐞𝐜𝜽

3 𝐬𝐞𝐜 𝜽

𝐜𝐬𝐜 𝜽

A𝐬𝐢𝐧 𝜽B𝐭𝐚𝐧𝜽C 𝐜𝐨𝐭 𝜽D 𝐬𝐞𝐜𝜽

4𝐭𝐚𝐧𝟐 𝜽+𝟏

𝐭𝐚𝐧𝟐 𝜽

A𝐬𝐢𝐧𝟐𝜽B𝐭𝐚𝐧𝟐𝜽C 𝐜𝐨𝐭𝟐𝜽D 𝐜𝐬𝐜𝟐𝜽

5𝐜𝐨𝐬𝟏𝟎𝟓° 

A√𝟐 + √𝟔

𝟒

B√𝟐 − √𝟔

𝟒

C √𝟔 − √𝟐

𝟒

D 𝟐 + √𝟔

𝟒
6𝐬𝐢𝐧𝟐𝟎° 𝐜𝐨𝐬𝟏𝟎° + 𝐜𝐨𝐬𝟐𝟎° 𝐬𝐢𝐧𝟏𝟎°

A𝟏

𝟐

B𝟑𝟎C √𝟑

𝟐

D √𝟐

𝟐
7 𝐬𝐢𝐧𝟐𝟐𝟐. 𝟓 + 𝐜𝐨𝐬𝟐𝟐𝟐. 𝟓

A𝟐B𝟏C √𝟐D −𝟏

8𝐭𝐚𝐧 𝜽 = 𝟐𝐭𝐚𝐧 𝟐𝜽𝝅 < 𝜽 <
𝟑𝝅

𝟐

A𝟏B𝟑

𝟒

C √𝟐

𝟑

D 
−

𝟒

𝟑

9𝐜𝐨𝐬 𝜽 =
𝟏

𝟐
𝐜𝐨𝐬 𝟐𝜽𝜽

A𝟏B𝟏

𝟐

C √𝟐

𝟐

D 
−

𝟏

𝟐

10 𝟎° < 𝜽 < 𝟗𝟎°𝐜𝐨𝐬 𝜽 =
𝟏

𝟐
𝐜𝐨𝐬 

𝜽

𝟐
 

A √𝟐

𝟐
 

B √𝟑

𝟐

C 𝟒𝝅

𝟑

D 𝟑𝝅

𝟒
 

11 𝐬𝐢𝐧 𝜽 =
𝟏

𝟐
𝟎 ≤ 𝜽 ≤ 𝟑𝟔𝟎°

A 𝟑𝟎° , 𝟏𝟓𝟎° B 𝟑𝟎° , 𝟒𝟓° C 𝟔𝟎° , 𝟏𝟐𝟎°D 𝟑𝟎° , 𝟏𝟐𝟎° 

12 𝐬𝐢𝐧 𝜽 + 𝐜𝐨𝐬 𝜽 𝐭𝐚𝐧𝟐𝜽 = 𝟎  

A 𝟓𝝅

𝟐

B 𝟕𝝅

𝟒

C 𝟐𝝅D 𝟑𝝅

𝟒
 

13 𝟒𝟐𝟎°

A 𝟑𝟎° B 𝟒𝟓° C 𝟔𝟎° D 𝟏𝟐𝟎° 
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14 𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°𝐜𝐨𝐬 𝜽 = −
𝟏

𝟐
𝐬𝐢𝐧 𝜽

A𝟏

𝟐

B√𝟑

𝟐

C 
−

√𝟑

𝟐

D 
−

𝟏

𝟐
15 𝐜𝐨𝐬 𝟕𝟓°

A√𝟔 − √𝟐

𝟒

B√𝟔 + √𝟐

𝟒

C √𝟔 − √𝟐

𝟐

D √𝟔 + √𝟐

𝟖
16 𝐜𝐨𝐬𝟒 𝜽 − 𝐬𝐢𝐧𝟒 𝜽

A𝐜𝐨𝐬 𝟒𝜽B𝐬𝐢𝐧 𝟒𝜽C 𝐜𝐨𝐬 𝟐𝜽 D 𝐬𝐢𝐧 𝟐𝜽

17𝒎∠𝜽 = 𝟑𝟎𝟎°

A𝟏𝟓°B𝟑𝟎°C 𝟒𝟓°D 𝟔𝟎°

18  

A𝟔𝟓°B𝟑𝟏𝟎°C 𝟏𝟐𝟎°D 𝟐𝟓𝟔°

19 𝐭𝐚𝐧𝜽 = −𝟐𝐜𝐨𝐬 𝜽 =
𝟏

√𝟓
𝜽

ABC D 

20 𝐬𝐢𝐧 𝜽

𝐭𝐚𝐧𝜽

ABC D 

21𝒇(𝒙) = 𝒌 𝐜𝐨𝐬 𝒌𝒙
𝝅

𝟐

A𝟏B𝟐C 𝟒D 𝟖

22

A𝟎B𝟏C 𝐜𝐨𝐬 𝟐𝒙D 𝟐 𝐬𝐢𝐧𝟐 𝒙

23 𝐬𝐞𝐜𝟐 𝜽 − 𝐭𝐚𝐧𝟐 𝜽

A 𝟎 B 𝟏

𝟐
 

C 𝟏 D √𝟐

𝟐
24 𝐜𝐨𝐬 𝜽 = −

𝟏

𝟑
𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°𝐬𝐢𝐧 𝟐𝜽

A 
−

𝟒√𝟐

𝟗
 

B 𝟑

𝟓
 

C √𝟑

𝟗
 

D 
−

√𝟐

𝟗
 

 

25 
𝐜𝐨𝐬 𝜽 = −

√𝟑

𝟐
𝟎° ≤ 𝜽 ≤ 𝟑𝟔𝟎°

A 𝟑𝟎° B  𝟑𝟎°  𝟐𝟏𝟎° 
 

C 𝟏𝟓𝟎° 𝟐𝟏𝟎° D  

26 𝟑 𝐜𝐨𝐬𝟐 𝜽 − 𝟒 𝐜𝐨𝐬 𝜽 = 𝟎𝟎° < 𝜽 ≤ 𝟏𝟖𝟎°

A 𝟑𝟎° B 𝟗𝟎° C 𝟑𝟎°   𝟑𝟑𝟎° 
 

D  

  

|
𝐬𝐢𝐧 𝒙 𝐜𝐨𝐬 𝒙

−𝐜𝐨𝐬 𝒙 𝐬𝐢𝐧 𝒙
| 
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4-1 

4-2 

4-3 

4-4 
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𝑨𝒙𝟐 + 𝑩𝒙𝒚 + 𝑪𝒚𝟐 + 𝑫𝒙 + 𝑬𝒚 + 𝑭 = 𝟎 

 

𝑨 , 𝑩 , 𝑪
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|𝒄|

 

 

 

 

 

|𝟒𝒄|𝒄
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(𝒙 − 𝒉)𝟐 = 𝟒𝒄 (𝒚 − 𝒌)

 
(𝒚 − 𝒌)𝟐 = 𝟒𝒄 (𝒙 − 𝒉)

(𝒉 , 𝒌)(𝒉 , 𝒌)

(𝒉 , 𝒌 + 𝒄)(𝒉 + 𝒄 , 𝒌)

𝒚 = 𝒌 − 𝒄𝒙 = 𝒉 − 𝒄

𝒙 = 𝒉𝒚 = 𝒌

|𝟒𝒄||𝟒𝒄|
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(𝒙 − 𝒉)𝟐 = 𝟒𝒄 (𝒚 − 𝒌) 

( + )( − )

(𝒉 , 𝒌 + 𝒄)

𝒚 = 𝒌 − 𝒄

|𝟒𝒄| 

𝒙 = 𝒉

 (𝒉 , 𝒌 )

𝒌 𝒉 

𝟒𝒄

𝟒
 + 

 

(𝒙 + 𝟏)𝟐 = −𝟏𝟐 (𝒚 − 𝟔) 

    𝒄 =
−𝟏𝟐

𝟒
= −𝟑        𝒌 = 𝟔        𝒉 = −𝟏    

(−𝟏 , 𝟔 + (−𝟑))

(−𝟏 , 𝟑)

𝒚 = 𝟔 − (−𝟑)

𝒚 = 𝟗 

|−𝟏𝟐| = 𝟏𝟐 

𝒙 = −𝟏

 (−𝟏 , 𝟔 )
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(𝒚 − 𝒌)𝟐 = 𝟒𝒄 (𝒙 − 𝒉) 

( + )( − )

(𝒉 + 𝒄 , 𝒌)

𝒙 = 𝒉 − 𝒄

|𝟒𝒄| 

 

𝒚 = 𝒌 

 (𝒉 , 𝒌 )

𝒉 

 

𝒌 

𝟒𝒄

𝟒
 + 

(𝒚 − 𝟒)𝟐 = 𝟐𝟎 (𝒙 + 𝟐) 

    𝒄 =
𝟐𝟎

𝟒
= 𝟓        𝒉 = −𝟐        𝒌 = 𝟒    

(−𝟐 + 𝟓 , 𝟒)

(𝟑 , 𝟒)

𝒙 = −𝟐 − 𝟓

𝒙 = −𝟕

|𝟐𝟎| = 𝟐𝟎 

 

𝒚 = 𝟒

(−𝟐 , 𝟒 )
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𝒙𝟐 − 𝟒𝒚 + 𝟑 = 𝟕

𝒙𝟐 = 𝟕 + 𝟒𝒚 − 𝟑

𝒙𝟐 = 𝟒𝒚 + 𝟒

𝒙𝟐 = 𝟒(𝒚 + 𝟏)

(−𝟔 , 𝟐)(−𝟔 ,−𝟏)

(𝒙 − 𝒉)𝟐 =   𝟒𝒄  (𝒚 − 𝒌)

(−𝟔 , 𝟐)

𝒚

𝒄

𝒌 + 𝒄 = 𝟐

−𝟏 + 𝒄 = 𝟐 → 𝒄 = 𝟑 → 𝟒𝒄 = 𝟏𝟐

(−𝟔 ,−𝟏)

(𝒉 , 𝒌) 

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

(𝒚 − 𝒌)𝟐 =   𝟒𝒄  (𝒙 − 𝒉)

𝒙 = 𝟏𝟐

𝒄

𝒙 = 𝟏𝟐

𝒉 − 𝒄 = 𝟏𝟐

𝟗 − 𝒄 = 𝟏𝟐 → 𝒄 = 𝟗 − 𝟏𝟐 = −𝟑 

𝟒𝒄 = −𝟏𝟐

(𝒚 + 𝟐)𝟐 = −𝟏𝟐  (𝒙 − 𝟗) 

(𝟗 , −𝟐)

(𝒉 , 𝒌)         

(−𝟑 ,−𝟒)(𝟓 , −𝟏𝟎)

(𝒙 − 𝒉)𝟐 =   𝟒𝒄  (𝒚 − 𝒌)

 (𝒙 + 𝟑)𝟐 = −𝟖  (𝒚 + 𝟐) 

(−𝟑 ,−𝟒 − 𝒄)

(𝒉 , 𝒌)         

𝒄

(𝒙 − 𝒉)𝟐 =   𝟒𝒄  (𝒚 − 𝒌)

𝒙 = 𝟓 , 𝒚 = −𝟏𝟎 , 𝒉 = −𝟑 , 𝒌 = −𝟒 − 𝒄

(𝟓 + 𝟑)𝟐 =   𝟒𝒄  (−𝟏𝟎 − (−𝟒 − 𝒄))
 

𝟔𝟒 = 𝟒𝒄(−𝟔 + 𝒄)

𝟔𝟒 = −𝟐𝟒𝒄 + 𝟒𝒄𝟐 

𝟒𝒄𝟐 − 𝟐𝟒𝒄 − 𝟔𝟒 = 𝟎

𝒄𝟐 − 𝟔𝒄 − 𝟏𝟔 = 𝟎
(𝒄 − 𝟖)(𝒄 + 𝟐) = 𝟎 → 𝒄 = 𝟖 , 𝒄 = −𝟐

𝒚

(−𝟑 ,−𝟒)

𝒌 + 𝒄 = −𝟒   

𝒌 = −𝟒 − 𝒄 

 

𝒄 = −𝟐 

𝟒𝒄 = −𝟖

𝒌 = −𝟒 + 𝟐 

𝒌 = −𝟐
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𝑷

• 𝑷 

 

•  

 

 

 

• 𝒙 = 𝒉 

• 𝒚 = 𝒌 

 

 

 
𝒚 = 𝟒𝒙𝟐 + 𝟒

(−𝟏 , 𝟖)

𝒙𝟐 =
𝟏

𝟒
(𝒚 − 𝟒)

𝟒𝒄 =
𝟏

𝟒

𝒄 =
𝟏

𝟏𝟔
= 𝟎. 𝟎𝟔𝟐𝟓 

(𝟎, 𝟒)

(𝟎, 𝟒. 𝟎𝟔)

𝒅

𝒅 = √(𝒙𝟐 − 𝒙𝟏)𝟐 + (𝒚𝟐 − 𝒚𝟏)𝟐

= √(−𝟏 − 𝟎)𝟐 + (𝟖 − 𝟒. 𝟎𝟔)𝟐

𝒅 = 𝟒. 𝟎𝟔 

𝒚

(𝟎, 𝟎)

𝒎 =
𝟖 − 𝟎

−𝟏 − 𝟎
= −𝟖

(𝟎 , 𝟎)

𝒚 − 𝒚𝟏 = 𝒎(𝒙 − 𝒙𝟏)

𝒚 − 𝟎 = −𝟖(𝒙 − 𝟎)

𝒚 = −𝟖𝒙
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1 (𝒙 − 𝟑)𝟐 = 𝟏𝟐(𝒚 − 𝟕)

A B C D 

2 (−𝟗,−𝟕)(−𝟗,−𝟒)

A (𝒙 + 𝟗)𝟐

= −𝟏𝟐(𝒚 + 𝟒)
B (𝒙 + 𝟗)𝟐

= 𝟏𝟐(𝒚 + 𝟒)
C (𝒙 − 𝟗)𝟐

= −𝟏𝟐(𝒚 − 𝟒)
D (𝒙 − 𝟗)𝟐

= 𝟏𝟐(𝒚 − 𝟒)

3𝒚 = 𝟒𝒄 = −𝟐 

A  B  C  D  

1 (𝒚 + 𝟓)𝟐 = 𝟐𝟒(𝒙 − 𝟏)

2 −𝟒𝟎(𝒙 + 𝟒) = (𝒚 − 𝟗)𝟐

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

  

 

𝒚𝟐 − 𝟏𝟖𝟎𝒙 + 𝟏𝟎𝒚 + 𝟓𝟔𝟓 = 𝟎

𝒙, 𝒚

• 

• 
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𝟐𝒂𝒂

𝟐𝒄

𝒄

 

𝟐𝒂𝒂

 

 

 

 

𝟐𝒃𝒃

 

 

113 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(𝒙 − 𝒉)𝟐

𝒂𝟐
+

(𝒚 − 𝒌)𝟐

𝒃𝟐
= 𝟏

 
(𝒙 − 𝒉)𝟐

𝒃𝟐
+

(𝒚 − 𝒌)𝟐

𝒂𝟐
= 𝟏

𝒄

 

 

𝒄 = √𝒂𝟐 − 𝒃𝟐

𝒂𝟐

𝑎2

𝒙 𝒂𝟐𝒚 𝒂𝟐

𝟐𝒂

𝟐𝒃

𝟐𝒄

 (𝒉 , 𝒌)

𝒚 = 𝒌 𝒙 = 𝒉

𝒙 = 𝒉 𝒚 = 𝒌 

𝒂  (𝒉 ± 𝒂 , 𝒌)(𝒉 , 𝒌 ± 𝒂)

𝒄  (𝒉 ± 𝒄 , 𝒌)(𝒉 , 𝒌 ± 𝒄)

𝒃 (𝒉 , 𝒌 ± 𝒃)(𝒉 ± 𝒃 , 𝒌)
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(𝒙+𝟐)𝟐

𝟗
+

𝒚𝟐

𝟒𝟗
= 𝟏 

𝒉 = −𝟐 , 𝒌 = 𝟎 , 𝒂 = 𝟕 , 𝒃 = 𝟑 , 𝒄 = √𝟒𝟗 − 𝟗 = √𝟒𝟎 

(−𝟐 , 𝟎) 

𝒄 = √𝟒𝟎 𝒂 = 𝟕 𝒃 = 𝟑 

(−𝟐 , √𝟒𝟎) 

(−𝟐 ,−√𝟒𝟎) 

(−𝟐 , 𝟕) 

(−𝟐 ,−𝟕) 

(𝟏 , 𝟎) 

(−𝟓 , 𝟎) 

𝟐𝒂 = 𝟏𝟒𝟐𝒄 = 𝟐√𝟒𝟎
𝟐𝒃 = 𝟔

𝒚 = 𝟎𝒙 = −𝟐

 
(𝒙+𝟒)𝟐

𝟗
+

(𝒚+𝟑)𝟐

𝟒
= 𝟏 

 

𝒉 = −𝟒 , 𝒌 = −𝟑 , 𝒂 = 𝟑 , 𝒃 = 𝟐 , 𝒄 = √𝟗 − 𝟒 = √𝟓 

(−𝟒 ,−𝟑) 
𝒚 = 𝟎

𝒙 = −𝟒
𝒚 = −𝟑

𝒄 = √𝟓 𝒂 = 𝟑 𝒃 = 𝟐 
(−𝟒 ,−𝟏) 

(−𝟒 ,−𝟓) 

𝟐𝒃 = 𝟒

(−𝟒 + √𝟓  , −𝟑) 

(−𝟒 − √𝟓 , −𝟑) 

𝟐𝒄 = 𝟐√𝟓

(−𝟏 ,−𝟑) 

(−𝟕 ,−𝟑) 

𝟐𝒂 = 𝟔
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 (−𝟔 , 𝟐) , (−𝟔 ,−𝟖)(−𝟑 ,−𝟑) , (−𝟗 , −𝟑)

 

 
𝒂

𝟐𝒂 = √(−𝟔 + 𝟔)𝟐 + (𝟐 + 𝟖)𝟐 = 𝟏𝟎 
𝒂 = 𝟓 →  𝒂𝟐 = 𝟐𝟓

𝒃

𝟐𝒃 = √(−𝟑 + 𝟗)𝟐 + (−𝟑 + 𝟑)𝟐 = 𝟔 
𝒃 = 𝟑 →  𝒃𝟐 = 𝟗

(𝒉 , 𝒌) = (
−𝟔 − 𝟔

𝟐
,
𝟐 + (−𝟖)

𝟐
) 

= (−𝟔 ,−𝟑)

𝒙

(𝒚 + 𝟑)𝟐

𝟐𝟓
+

(𝒙 + 𝟔)𝟐

𝟗
= 𝟏

 (−𝟒 , 𝟒) , (𝟔 , 𝟒)(−𝟐 , 𝟒) , (𝟒 , 𝟒)

(𝒉 , 𝒌) = (
−𝟒 + 𝟔

𝟐
,
𝟒 + 𝟒

𝟐
) 

= (𝟏 , 𝟒)

𝒚

(𝒙 − 𝟏)𝟐

𝟐𝟓
+

(𝒚 − 𝟒)𝟐

𝟏𝟔
= 𝟏

 

𝒂

𝟐𝒂 = √(−𝟒 − 𝟔)𝟐 + (𝟒 − 𝟒)𝟐 = 𝟏𝟎 

𝒂 = 𝟓  → 𝒂𝟐 = 𝟐𝟓 

𝟐𝒄

𝟐𝒄 = √(−𝟐 − 𝟒)𝟐 + (𝟒 − 𝟒)𝟐 = 𝟔 
𝒄 = 𝟑

   𝒃𝟐 

𝒄𝟐 = 𝒂𝟐 − 𝒃𝟐

𝟑𝟐 = 𝟓𝟐 − 𝒃𝟐

𝒃𝟐 = 𝟐𝟓 − 𝟗   
𝒃𝟐 = 𝟏𝟔 
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(𝒉 , 𝒌) = (
−𝟐 − 𝟐

𝟐
,
−𝟒 + 𝟖

𝟐
) 

= (−𝟐 , 𝟐)

𝒙

(𝒙 + 𝟐)𝟐

𝟐𝟓
+

(𝒚 − 𝟐)𝟐

𝟑𝟔
= 𝟏

𝟐𝒄

𝟐𝒄 = √(𝟏𝟗 + 𝟕)𝟐 + (𝟑 − 𝟑)𝟐 = 𝟐𝟔 
𝒄 = 𝟏𝟑

 

(𝒉 , 𝒌) = (
𝟏𝟗 − 𝟕

𝟐
,
𝟑 + 𝟑

𝟐
) 

= (𝟔 , 𝟑)

𝒚

(𝒙 − 𝟔)𝟐

𝟐𝟐𝟓
+

(𝒚 − 𝟑)𝟐

𝟓𝟔
= 𝟏

𝟐𝒂 = 𝟑𝟎     

   𝒂 = 𝟏𝟓  →  𝒂𝟐 = 𝟐𝟐𝟓

 
 

 (𝟏𝟗 , 𝟑) , (−𝟕 , 𝟑)𝟑𝟎 

 

 

  𝒃𝟐 

  𝒄𝟐 = 𝒂𝟐 − 𝒃𝟐  
𝟏𝟑𝟐 = 𝟏𝟓𝟐 − 𝒃𝟐   
𝒃𝟐 = 𝟐𝟐𝟓 − 𝟏𝟔𝟗   

𝒃𝟐 = 𝟓𝟔 
 

(−𝟐 ,−𝟒) , (−𝟐 , 𝟖)𝟏𝟎 

 

 
𝒂

𝟐𝒂 = √(−𝟐 + 𝟐)𝟐 + (−𝟒 − 𝟖)𝟐 = 𝟏𝟐 
𝒂 = 𝟔

𝒂𝟐 = 𝟑𝟔

𝟐𝒃 = 𝟏𝟎

𝒃 = 𝟓
𝒃𝟐 = 𝟐𝟓
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𝒄𝒂𝟎𝟏

 

 

 

  

 

 

 

 

 

 

𝟎 < 𝒆 < 𝟏 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

   

𝒄𝟐 = 𝒂𝟐 − 𝒃𝟐𝒆 =
𝒄

𝒂

 

(𝒙 − 𝒉)𝟐

𝒂𝟐
+

(𝒚 − 𝒌)𝟐

𝒃𝟐
= 𝟏 

(𝒙 − 𝒉)𝟐

𝒃𝟐
+

(𝒚 − 𝒌)𝟐

𝒂𝟐
= 𝟏  

(𝒙 − 𝟒)𝟐

𝟏𝟗
+

(𝒚 + 𝟕)𝟐

𝟏𝟕
= 𝟏

𝒄 

𝒄𝟐 = 𝒂𝟐 − 𝒃𝟐 

𝒄 = √𝒂𝟐 − 𝒃𝟐

𝒄 = √𝟏𝟗 − 𝟏𝟕 

𝒄 = √𝟐

𝒂 , 𝒄

𝒆 =
𝒄

𝒂
 

𝒆 =
√𝟐

√𝟏𝟗

𝒆 ≈ 𝟎. 𝟑𝟐 

𝒂𝟐 = 𝟏𝟗  , 𝒂 = √𝟏𝟗 
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(𝒉, 𝒌)𝒓

(𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

(𝟎, 𝟎) 𝟑

 

(𝒙 − 𝒉)𝟐 + (𝒚 − 𝒌)𝟐 = 𝒓𝟐 

 

(𝒙 − 𝟎)𝟐 + (𝒚 − 𝟎)𝟐 = 𝟑𝟐 

 

𝒙𝟐 + 𝒚𝟐 = 𝟗 

(𝟑 , −𝟑) , (𝟏 , 𝟓)

(𝒉 , 𝒌)

(𝒉 , 𝒌) = (
 𝟑 + 𝟏

𝟐
,
−𝟑 + 𝟓 

𝟐
)

(𝒉 , 𝒌) = (𝟐 , 𝟏)

𝒓 = √(𝟐 − 𝟑)𝟐 + (𝟏 + 𝟑)𝟐

𝒓 = √𝟏𝟕 

(𝒙 − 𝒉)𝟐 + (𝒚 − 𝐤)𝟐 = 𝒓𝟐 

(𝒙 − 𝟐)𝟐 + (𝒚 − 𝟏)𝟐 = (√𝟏𝟕)
𝟐
 

(𝒙 − 𝟐)𝟐 + (𝒚 − 𝟏)𝟐 = 𝟏𝟕 
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1 (𝒙+𝟐)𝟐

𝟗
+

𝒚𝟐

𝟒𝟗
= 𝟏

A B C D 

2 (−𝟕,−𝟑), (𝟏𝟑,−𝟑)

(−𝟓,−𝟑), (𝟏𝟏,−𝟑)

A (𝒙 + 𝟑)𝟐

𝟏𝟎𝟎

+
(𝒚 + 𝟑)𝟐

𝟑𝟔
= 𝟏

B (𝒙 − 𝟑)𝟐

𝟑𝟔

+
(𝒚 + 𝟑)𝟐

𝟏𝟎𝟎
= 𝟏

C (𝒙 + 𝟑)𝟐

𝟏𝟎𝟎

+
(𝒚 − 𝟑)𝟐

𝟑𝟔
= 𝟏

D (𝒙 − 𝟑)𝟐

𝟏𝟎𝟎

+
(𝒚 + 𝟑)𝟐

𝟑𝟔
= 𝟏

3(𝒙+𝟓)𝟐

𝟕𝟐
+

(𝒚−𝟑)𝟐

𝟓𝟒
= 𝟏

A 𝟎. 𝟐 B 𝟎. 𝟓 C 𝟎. 𝟕 D 𝟎. 𝟗 

1 (𝒙+𝟒)𝟐

𝟗
+

(𝒚+𝟑)𝟐

𝟒
= 𝟏

2 (𝟑, 𝟎)𝟐

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

  

 

𝟎. 𝟕𝟓

• 𝒘

• 
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𝟐𝒂𝒂

𝟐𝒄
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(𝒙 − 𝒉)𝟐

𝒂𝟐
−

(𝒚 − 𝒌)𝟐

𝒃𝟐
= 𝟏

 
(𝒚 − 𝒌)𝟐

𝒂𝟐
−

(𝒙 − 𝒉)𝟐

𝒃𝟐
= 𝟏

𝒄
𝒄 = √𝒂𝟐 + 𝒃𝟐

𝒂𝟐

𝒂𝟐

𝒙 𝒂𝟐𝒚 𝒂𝟐

𝟐𝒂 

𝟐𝒃 

𝟐𝒄 

 (𝒉 , 𝒌)

𝒚 = 𝒌𝒙 = 𝒉 

𝒙 = 𝒉𝒚 = 𝒌

𝒂 (𝒉 ± 𝒂 , 𝒌)(𝒉 , 𝒌 ± 𝒂)

𝒄 (𝒉 ± 𝒄 , 𝒌)(𝒉 , 𝒌 ± 𝒄)

𝒃

(𝒚 − 𝒌) = ±
𝒃

𝒂
(𝒙 − 𝒉)(𝒚 − 𝒌) = ±

𝒂

𝒃
(𝒙 − 𝒉)
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𝒚𝟐

𝟒
−

𝒙𝟐

𝟏𝟕
= 𝟏 

  

𝒉 = 𝟎 , 𝒌 = 𝟎 , 𝒂 = 𝟐 , 𝒃 = √𝟏𝟕 , 𝒄 = √𝟒 + 𝟏𝟕 = √𝟐𝟏 

(𝟎 , 𝟎) 

𝒄 = √𝟐𝟏 𝒂 = 𝟐 𝒃 = √𝟏𝟕 

(𝟎 , √𝟐𝟏) 

(𝟎 , −√𝟐𝟏) 

(𝟎 , 𝟐) 

(𝟎 , −𝟐) 

 

𝟐𝒂 = 𝟒𝟐𝒄 = 𝟐√𝟐𝟏

𝟐𝒃 = 𝟐√𝟏𝟕

𝒚 = 𝟎𝒙 = 𝟎

𝒚 = ±
𝟐

√𝟏𝟕
 𝒙 

𝒚 = ±
𝟐√𝟏𝟕

𝟏𝟕
𝒙

(𝒙−𝟏)𝟐

𝟗
−

(𝒚−𝟓)𝟐

𝟑𝟔
= 𝟏

𝒉 = 𝟏 , 𝒌 = 𝟓 , 𝒂 = 𝟑 , 𝒃 = 𝟔 , 𝒄 = √𝟗 + 𝟑𝟔 = √𝟒𝟓 

( 𝟏  , 𝟓 ) 
𝒙 = 𝟏 𝒚 = 𝟓

𝒄 = √𝟒𝟓 𝒂 = 𝟑 𝒃 = 𝟔 

𝟐𝒃 = 𝟏𝟐

(𝟏 + √𝟒𝟓  , 𝟓) 

(𝟏 − √𝟒𝟓 , 𝟓) 

𝟐𝒄 = 𝟐√𝟒𝟓

(𝟒 , 𝟓) 

(−𝟐 , 𝟓) 

𝟐𝒂 = 𝟔

𝒚 − 𝟓 = ±
𝟔

𝟑
 (𝒙 − 𝟏) 

𝒚 − 𝟓 = ±𝟐 (𝒙 − 𝟏)
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𝟒𝒚𝟐 − 𝟗𝒙𝟐 − 𝟖𝒚 − 𝟑𝟔𝒙 = 𝟔𝟖
 

(𝟒𝒚𝟐 − 𝟖𝒚) + (−𝟗𝒙𝟐 − 𝟑𝟔𝒙) = 𝟔𝟖

𝟒(𝒚𝟐 − 𝟐𝒚) − 𝟗(𝒙𝟐 + 𝟒𝒙) = 𝟔𝟖

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

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

𝟒(𝒚 − 𝟏 )𝟐 − 𝟗(𝒙 + 𝟐 )𝟐 = 𝟑𝟔

𝟒(𝒚 − 𝟏 )𝟐

𝟑𝟔
−

𝟗(𝒙 + 𝟐 )𝟐

𝟑𝟔
=

𝟑𝟔

𝟑𝟔

(𝒚 − 𝟏 )𝟐

𝟗
−

(𝒙 + 𝟐 )𝟐

𝟒
= 𝟏

(−𝟑,−𝟔), (−𝟑, 𝟐)(−𝟑 ,−𝟕), (−𝟑, 𝟑)

𝒙

(
−𝟑 − 𝟑

𝟐
,
−𝟔 + 𝟐

𝟐
)

(𝒉 , 𝒌) = (−𝟑 ,−𝟐)

 

𝒂

= √(−𝟑 + 𝟑)𝟐 + (−𝟔 + 𝟐)𝟐 

𝒂 = 𝟒 →  𝒂𝟐 = 𝟏𝟔 

𝒄

= √(−𝟑 + 𝟑)𝟐 + (𝟑 + 𝟐)𝟐 

𝒄 = 𝟓 →  𝒄𝟐 = 𝟐𝟓 

𝒃𝟐

𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐 

𝒃𝟐 = 𝟐𝟓 − 𝟏𝟔 = 𝟗 

𝒂𝟐

𝒚𝟐

(𝒚 + 𝟐)𝟐

𝟏𝟔
−

(𝒙 + 𝟑)𝟐

𝟗
= 𝟏 

 

 

 

 

 

124 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

(−𝟑 , 𝟎), (−𝟗, 𝟎)𝒚 = 𝟐𝒙 − 𝟏𝟐 , 𝒚 = −𝟐𝒙 + 𝟏𝟐

(𝟑 , 𝟐), (𝟑, 𝟔)𝟏𝟎

 

𝒚

(
−𝟑 − 𝟗

𝟐
,
𝟎 + 𝟎

𝟐
)

 (𝒉 , 𝒌) = (−𝟔 , 𝟎)

 

𝒂

= √(−𝟑 + 𝟔)𝟐 + (𝟎 − 𝟎)𝟐 

𝒂 = 𝟑 →  𝒂𝟐 = 𝟗 

±
𝒃

𝒂

𝒃

𝒃

𝒂
= 𝟐 →

𝒃

𝟑
= 𝟐 → 𝒃 = 𝟔 

𝒃𝟐 = 𝟑𝟔 

𝒂𝟐

𝒙𝟐

(𝒙 + 𝟔)𝟐

𝟗
−

𝒚𝟐

𝟑𝟔
= 𝟏 

 

𝒙

(
𝟑 + 𝟑

𝟐
,
𝟐 + 𝟔

𝟐
)

(𝒉 , 𝒌) = (𝟑 , 𝟒)

 

𝒂

= √(𝟑 − 𝟑)𝟐 + (𝟐 − 𝟒)𝟐 

𝒂 = 𝟐 →  𝒂𝟐 = 𝟒 

𝟐𝒃 = 𝟏𝟎 

𝒃 = 𝟓

𝒃𝟐 = 𝟐𝟓

 

𝒂𝟐

𝒚𝟐

(𝒚 − 𝟒)𝟐

𝟒
−

(𝒙 − 𝟑)𝟐

𝟐𝟓
= 𝟏 
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𝒆 > 𝟏 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝟎 < 𝒆 < 𝟏 

𝒆 > 𝟏 

𝒆 = 𝟎

    

   

𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐𝒆 =
𝒄

𝒂

 

(𝒚 − 𝒌)𝟐

𝒂𝟐
−

(𝒙 − 𝒉)𝟐

𝒃𝟐
= 𝟏 

(𝒙 − 𝒉)𝟐

𝒂𝟐
−

(𝒚 − 𝒌)𝟐

𝒃𝟐
= 𝟏  

 (𝒙 + 𝟖)𝟐

𝟔𝟒
−

(𝒚 − 𝟒)𝟐

𝟖𝟎
= 𝟏

𝒄 

𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐 

𝒄 = √𝒂𝟐 + 𝒃𝟐

𝒄 = √𝟔𝟒 + 𝟖𝟎 

𝒄 = √𝟏𝟒𝟒 = 𝟏𝟐

𝒂 , 𝒄

𝒆 =
𝒄

𝒂
 

𝒆 =
𝟏𝟐

𝟖

𝒆 =
𝟑

𝟐
= 𝟏. 𝟓 

𝒂𝟐 = 𝟔𝟒  , 𝒂 = 𝟖 
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1 (𝒚+𝟒)𝟐

𝟒𝟗
−

(𝒙−𝟒)𝟐

𝟔𝟒
= 𝟏

AB C D 

2 (−𝟏, 𝟗), (−𝟏,−𝟕)

𝟏𝟒

A (𝒚 + 𝟏)𝟐

𝟏𝟓

−
(𝒙 − 𝟏)𝟐

𝟒𝟗
= 𝟏

B (𝒚 − 𝟏)𝟐

𝟏𝟓

−
(𝒙 + 𝟏)𝟐

𝟒𝟗
= 𝟏

C (𝒙 − 𝟏)𝟐

𝟑𝟔

+
(𝒚 − 𝟓)𝟐

𝟔𝟒
= 𝟏

D (𝒙 + 𝟏)𝟐

𝟑𝟔

+
(𝒚 + 𝟓)𝟐

𝟔𝟒
= 𝟏

3(𝒚−𝟏)𝟐

𝟏𝟎
−

(𝒙−𝟔)𝟐

𝟏𝟑
= 𝟏

A 𝟎. 𝟐 B 𝟒. 𝟔𝟕 C 𝟐. 𝟑𝟒 D 𝟏. 𝟓𝟐 

1 𝒚𝟐

𝟒
−

𝒙𝟐

𝟏𝟕
= 𝟏

2 (𝒙−𝟏)𝟐

𝟗
−

(𝒚−𝟓)𝟐

𝟑𝟔
= 𝟏

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

  

 

• 𝟏𝟓 𝐟𝐭
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𝑨𝒙𝟐 + 𝑩𝒙𝒚 + 𝑪𝒚𝟐 + 𝑫𝒙 + 𝑬𝒚 + 𝑭 = 𝟎

𝑨 , 𝑩 , 𝑪

𝑩 = 𝟎

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 𝟒𝒙𝟐 + 𝒚𝟐 − 𝟏𝟔𝒙 + 𝟖𝒚 − 𝟒 = 𝟎

𝟒(𝒙𝟐 − 𝟒𝒙) + 𝒚𝟐 + 𝟖𝒚 = 𝟒
 

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

 

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

𝟒(𝒙𝟐 − 𝟒𝒙 + 𝟒) + (𝒚𝟐 + 𝟖𝒚 + 𝟏𝟔) = 𝟑𝟔

𝟒(𝒙 − 𝟐)𝟐 + (𝒚 + 𝟒)𝟐 = 𝟑𝟔

𝟒(𝒙 − 𝟐)𝟐

𝟑𝟔
+

(𝒚 + 𝟒)𝟐

𝟑𝟔
=

𝟑𝟔

𝟑𝟔

(𝒙 − 𝟐)𝟐

𝟗
+

(𝒚 + 𝟒)𝟐

𝟑𝟔
= 𝟏
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𝑨𝒙𝟐 + 𝑩𝒙𝒚 + 𝑪𝒚𝟐 + 𝑫𝒙 + 𝑬𝒚 + 𝑭 = 𝟎

𝑩𝟐 − 𝟒𝑨𝑪

𝑩𝟐 − 𝟒𝑨𝑪 < 𝟎 , 𝑨 ≠ 𝑪     𝑩 ≠ 𝟎 𝑩𝟐 − 𝟒𝑨𝑪 = 𝟎 

𝑩𝟐 − 𝟒𝑨𝑪 < 𝟎 , 𝑩 = 𝟎   𝑨 = 𝑪𝑩𝟐 − 𝟒𝑨𝑪 > 𝟎 

𝟑𝒙𝒚 + 𝟒𝒙𝟐 − 𝟐𝒚 + 𝟗𝒙 − 𝟑 = 𝟎 

 

 

𝑨 = 𝟒   ,   𝑩 = 𝟑  , 𝑪 = 𝟎 

𝑩𝟐 − 𝟒𝑨𝑪 

(𝟑)𝟐 − 𝟒(𝟒)(𝟎) = 𝟗

𝟖𝒙𝟐 + 𝟖𝒚𝟐 + 𝟏𝟔𝒙 + 𝟐𝟒 = 𝟎 

 

𝑨 = 𝟖   ,   𝑩 = 𝟎  , 𝑪 = 𝟖 

𝑩𝟐 − 𝟒𝑨𝑪 

(𝟎)𝟐 − 𝟒(𝟖)(𝟖) = −𝟐𝟓𝟔

𝒙𝟐 + 𝟒𝒚𝟐 − 𝟔𝒙 + 𝟏𝟔𝒚 − 𝟏𝟏 = 𝟎 

 

 

𝑨 = 𝟏   ,   𝑩 = 𝟎  , 𝑪 = 𝟒 

𝑩𝟐 − 𝟒𝑨𝑪 

(𝟎)𝟐 − 𝟒(𝟏)(𝟒) = −𝟏𝟔

𝟔𝒚𝟐 − 𝟐𝟒𝒚 + 𝟐𝟖 − 𝒙 = 𝟎 

 

 

𝑨 = 𝟎   ,   𝑩 = 𝟎  , 𝑪 = 𝟔 

𝑩𝟐 − 𝟒𝑨𝑪 

(𝟎)𝟐 − 𝟒(𝟎)(𝟔) = 𝟎
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1 𝟒𝒙𝟐 − 𝟓𝒚 = 𝟗𝒙 − 𝟏𝟐

AB C D 

2 𝟓𝒚𝟐 = 𝟐𝒙 + 𝟔𝒚 − 𝟖 + 𝟑𝒙𝟐

A B C D 

3𝟏𝟔𝒙𝒚 + 𝟖𝒙𝟐 − 𝟏𝟎𝒚𝟐 − 𝟏𝟖𝒙 + 𝟖𝒚 = 𝟏𝟑

A  B  C  D  

1 𝒙𝟐 + 𝟒𝒚𝟐 − 𝟔𝒙 + 𝟏𝟔𝒚 − 𝟏𝟏 = 𝟎

2 𝟖𝒙𝟐 + 𝟖𝒚𝟐 + 𝟏𝟔𝒙 + 𝟐𝟒 = 𝟎

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

𝟐𝟒𝒙𝟐 + 𝟏𝟎𝟎𝟎𝒚 − 𝟑𝟏𝟔𝟖𝟎𝒙 − 𝟒𝟓𝟔𝟎𝟎 = 𝟎

• 

• 𝒙 = 𝟎

• 
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1 (𝒚 − 𝟑)𝟐 = −𝟖𝒙   

A𝒚 = 𝟑B𝒚 = −𝟐C 𝒙 = 𝟑 D 𝒙 = −𝟑

2 (𝟐 , 𝟏)

ABC D 

3 𝒚𝟐 = 𝟐𝟒𝒙

A𝒚 = 𝟔B𝒚 = −𝟔C 𝒙 = 𝟔D 𝒙 = −𝟔

4𝒚 = 𝟐

ABC D 

5(𝟎 , 𝟎)𝟏𝟐𝒙

A𝒚𝟐 = 𝟒𝒙B𝒚𝟐 = 𝟏𝟐𝒙C 𝒚𝟐 = 𝟔(𝒙 + 𝟐)D 𝒙𝟐 = 𝟏𝟐𝒚

6(𝒙 + 𝟏)𝟐 = 𝟏𝟐(𝒚 − 𝟑)

A𝟑B𝟒C 𝟖D 𝟗

7 𝒙𝟐 = 𝟖(𝒚 − 𝟖)

ABC D 

8𝟐(𝒙 − 𝟐)𝟐 = (𝒚 + 𝟑)

A(−𝟑 , 𝟐)B(−𝟐 , 𝟑)C (𝟐 , −𝟑)D (𝟑 , −𝟐)

9(𝟎 , 𝟎)𝒚(𝟒 , −𝟐)

A𝒙𝟐 = 𝟖𝒚B𝒚𝟐 = 𝟖𝒙C 𝒙𝟐 + 𝟖𝒚 = 𝟎D 𝒚𝟐 + 𝟖𝒙 = 𝟎

10 (𝒚 − 𝟓)𝟐 = 𝟖(𝒙 − 𝟑)

A 𝟑 B 𝟓C 𝟖 D 𝟏𝟎 

11 (𝒙+𝟐)𝟐

𝟒
+

𝒚𝟐 

𝟗
= 𝟏 

A 𝟗 B 𝟖 C 𝟏𝟑 D 𝟔 

12 (𝒙−𝟔)𝟐

𝟏𝟎𝟎
+

(𝒚−𝟑)𝟐 

𝟑𝟔
= 𝟏

 

A 𝟎. 𝟖 B 𝟖 C 𝟎. 𝟔 D 𝟎. 𝟒 

13 (𝒙−𝟓)𝟐

𝟏𝟐
+

(𝒚−𝟕)𝟐

𝟐𝟎
= 𝟏

A 𝒚 = 𝟓 B 𝒚 = 𝟕 C 𝒙 = 𝟓 D 𝒙 = 𝟕 

14 (𝒙−𝟓)𝟐

𝟑𝟔
+

(𝒚−𝟕)𝟐

𝟐𝟓
= 𝟏

A 𝟓 B √𝟏𝟏 C 𝟏𝟏 D 𝟔 

15 (𝟐 , 𝟑) , (𝟖 , 𝟑) 

A (−𝟔 , 𝟎) B (𝟏𝟎 , 𝟔) C (−𝟑 , 𝟎) D (𝟓 , 𝟑) 

16 (𝒙−𝟓)𝟐

𝟑𝟔
+

(𝒚−𝟕)𝟐

𝟐𝟓
= 𝟏

A 𝟓 B 𝟑𝟔 C 𝟏𝟎  D 𝟔 

    

(𝒙 − 𝟐)𝟐 = 𝟑(𝒚 − 𝟏) (𝒙 + 𝟐)𝟐 = 𝟑(𝒚 + 𝟏) (𝒚 + 𝟐)𝟐 = 𝟑(𝒙 − 𝟏) (𝒚 − 𝟐)𝟐 = 𝟑(𝒙 − 𝟐) 

(𝒙 − 𝟐)𝟐 = 𝟑(𝒚 − 𝟏) (𝒙 + 𝟐)𝟐 = 𝟑(𝒚 + 𝟏) (𝒚 + 𝟐)𝟐 = 𝟑(𝒙 − 𝟏) (𝒚 − 𝟐)𝟐 = 𝟑(𝒙 − 𝟐) 
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17 𝟏𝟎𝟐𝟎 

A𝟐B𝟏

𝟐

C 𝟏

𝟏𝟎

D 𝟐

𝟓
18

A 𝒙𝟐 + 𝒚𝟐 = 𝟒B (𝒙 − 𝟏)𝟐

+ (𝒚 + 𝟐)𝟐 = 𝟒

C 𝟓𝒙𝟐 + 𝟑𝒚𝟐 = 𝟏D 𝒙 + 𝒚 = 𝟏

19 
𝒌

𝒙𝟐

𝟏𝟔
+

𝒚𝟐

𝒌
= 𝟏(𝟎 , 𝟑)

A𝟕B𝟐𝟓C 𝟏𝟑D 𝟏

20 𝒆𝟎

A−𝟐B−𝟏C 𝟏D 𝟐

21 𝒆 = 𝟎

ABC D 

22 (𝒙+𝟐)𝟐

𝟒
−

(𝒚−𝟑)𝟐

𝟏𝟔
= 𝟏

A𝟐B𝟒C 𝟔D 𝟓

23 𝒙𝟐

𝟐𝟓
−

𝒚𝟐

𝟏𝟔
= 𝟏

A
𝒚 = ±

𝟒

𝟓
𝒙

B𝒚 = ±𝟓𝒙C 𝒚 = 𝟒𝒙D 
𝒚 = ±

𝟓

𝟒
𝒙

24 𝒙𝟐

𝟗
−

(𝒚−𝟑)𝟐

𝟏𝟔
= 𝟏

A 𝒆 = 𝟎 B 
𝒆 =

𝟑

𝟓
 

C 𝒆 = 𝟏  D 
𝒆 =

𝟓

𝟑
 

25 (𝒙−𝟐)𝟐

𝟏𝟐
−

(𝒚+𝟑)𝟐

𝟏𝟔
= 𝟏

A (𝟐, 𝟑) B (𝟐 , −𝟑) C (𝟑 , 𝟐) D (𝟏𝟐 , 𝟏𝟔) 

26 𝒙𝟐

𝟒
−

𝒚𝟐

𝟏
= 𝟏

 

A (𝟎 , 𝟐) , (𝟎 , −𝟐) B (𝟐 , 𝟎) , (−𝟐 , 𝟎 ) C (𝟎 , 𝟏) , (𝟏 , −𝟏) D (𝟏 , 𝟐) , (𝟏 , −𝟐) 

27 𝟒𝒙𝟐 + 𝟐𝒙𝒚 + 𝟑𝒚𝟐 = 𝟏 

A B C D  

28  𝟔𝒚𝟐 − 𝟐𝟒𝒚 + 𝟐𝟖 − 𝒙 = 𝟎  

A  B  C  D  
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133 



 

 

 

 

1 −𝟑𝟏 < 𝒙 ≤ 𝟔𝟒

A [−𝟑𝟏, 𝟔𝟒]B (−𝟑𝟏, 𝟔𝟒]C (−𝟑𝟏, 𝟔𝟒)D [−𝟑𝟏, 𝟔𝟒)

2 𝒉(𝒙) = √𝟔 − 𝒙𝟐

A[−√𝟔,√𝟔]B[−√𝟔,∞)C𝑹 − [−√𝟔,√𝟔]D(−∞,√𝟔]

3 𝒚𝒙

ABCD

1 𝒈(𝒙) = 𝟐𝒙𝟐 + 𝟏𝟖𝒙 − 𝟏𝟒𝒈(𝟑𝒙)𝟏𝟖𝒙𝟐 + 𝟓𝟒𝒙 − 𝟏𝟒

2 𝒙 > 𝟓𝟎{𝒙| 𝒙 > 𝟓𝟎 , 𝒙 ∈ 𝑹}

3 

  𝒇(𝒙) = {

−𝟒𝒙 + 𝟑 ,  𝒙 < 𝟑

−𝒙𝟑 ,  𝟑 ≤ 𝒙 ≤ 𝟖

𝟑𝒙𝟐 + 𝟏 , 𝒙 > 𝟖

𝒇(−𝟓)𝟐𝟑

𝑻𝑻 = 𝟐𝝅√
𝒍

𝟗.𝟖

𝒍𝑻𝒍

• 

(𝒍)(𝑻)

[𝟎,∞)

 

  

𝒚 𝒙 

−𝟒 −𝟐 

−𝟏 𝟑 

𝟒 𝟑 

𝟔 𝟓 

𝟗 𝟕 
 

𝒚 𝒙 

−𝟓 −𝟖 

−𝟒 −𝟓 

−𝟑 𝟎 

−𝟐 𝟑 

−𝟑 𝟔 
 

𝒚 𝒙 

−𝟕 −𝟔 

𝟑 𝟐 

𝟖 𝟓 

𝟗 𝟓 

𝟐𝟐 𝟗 
 

𝒚 𝒙 

𝟔 −𝟏 

𝟑 𝟐 

𝟖 𝟑 

𝟓 𝟗 

𝟏 𝟗 
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1 𝒚𝒇(𝒙) = 𝒙𝟑 + 𝒙𝟐 − 𝟔𝒙 + 𝟒

A −𝟒B 𝟎C 𝟒D 𝟔

2 

A−𝟏B𝟎C𝟏D

3 𝒇(𝒙) = 𝒙𝟐 + 𝟔𝒙 + 𝟏𝟎

ABCD

4  

 
 
 
 

A𝒙B 𝒚C D 

1 [−𝟓,∞)

2 [−𝟐,∞)

𝟏𝟒𝟑𝟏𝟏𝟒𝟑𝟕 

𝒇(𝒙) = 𝟎. 𝟎𝟓𝟎𝟗𝒙𝟒 − 𝟎. 𝟑𝟑𝟗𝟓𝒙𝟑 − 𝟐. 𝟐𝟖𝒙𝟐 + 𝟐𝟓. 𝟑𝟓𝒙 + 𝟖𝟖. 𝟐𝟕

• 𝟏𝟒𝟑𝟓

• 𝟏𝟑𝟎

𝟏𝟒𝟑𝟓𝟏𝟒𝟖

𝟏𝟑𝟎

𝟏𝟒𝟑𝟐
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1 𝒇(𝒙) =
𝒙

𝒙−𝟏
𝒙 = 𝟏

A B C D 

2 𝒇(𝒙) =
𝒙𝟐−𝟗

𝒙+𝟑
𝒙 = −𝟑

A𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

𝟑 , 𝒙 = −𝟑

B𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

𝟔 , 𝒙 = −𝟑

C𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

−𝟑 , 𝒙 = −𝟑

D𝒇(𝒙)

= {
𝒙𝟐 − 𝟗

𝒙 + 𝟑
, 𝒙 ≠ −𝟑

−𝟔 , 𝒙 = −𝟑

3 𝒇(𝒙) = 𝒙𝟑 − 𝒙𝟐 − 𝟑

[−𝟐, 𝟒]

A𝟎𝟏B𝟏𝟐C𝟏𝟑D𝟐𝟑

4 

𝐥𝐢𝐦
𝒙→∞

𝒇(𝒙) =

A ∞B 𝟏C 𝟎D−∞

1 𝒇(𝒙) = √𝒙𝟐 − 𝟒(−𝟐, 𝟐)

𝑬(𝒎) =
𝒑𝟐

𝟐𝒎
𝒑

𝒎

• 𝒎

𝒎𝟎
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1 

A (−∞, 𝟎)B (𝟎,∞)C (𝟎,∞), (−∞, 𝟎)D (𝟏,∞)

2 𝒇(𝒙) = 𝟑𝒙𝟒 − 𝟐𝒙𝟐 + 𝟔𝒙 − 𝟏[𝟓, 𝟗]

A𝟒𝟒𝟑𝟎B𝟒𝟑𝟒𝟎C𝟒𝟓𝟎𝟎D𝟒𝟑𝟓𝟎

3 

A𝒙 = 𝟐B𝒙 = 𝟐. 𝟓C𝒙 = 𝟑D

1 

𝟎. 𝟓(−𝟎. 𝟓, 𝟏)

2  𝒙 = 𝟎 −𝟏

𝑨 = 𝟐𝒓𝒉𝝅 + 𝒓𝟐𝝅𝑽 = 𝒓𝟐𝒉𝝅 

=𝟐. 𝟔

=𝟐. 𝟔
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1 𝒇(𝒙) =
𝟏

𝒙

A 𝑹B 𝑹 − {𝟎}C 𝑾D 𝒁

2𝒈(𝒙)

A√𝒙 − 𝟕 + 𝟑B√𝒙 + 𝟕 + 𝟑C√𝒙 − 𝟕 − 𝟑D√𝒙 + 𝟕 − 𝟑

3𝒇(𝒙) = |𝒙|𝒈(𝒙) = |𝒙 − 𝟏| − 𝟐

A 

 

B 

 

C D 

4

1 𝒇(𝒙) = 𝒙𝟑  (−∞,∞)

(𝟎, 𝟎)

𝟏𝟒𝟏𝟏𝟏𝟒𝟑𝟏

• 
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A 𝒇(𝒙)

= {
−𝒙𝟐 , 𝒙 < −𝟐
𝟑 , −𝟐 ≤ 𝒙 < 𝟕

(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 ≥ 𝟕

B 𝒇(𝒙)

= {

𝟑 , 𝒙 < −𝟐

−𝒙𝟐 , −𝟐 ≤ 𝒙 < 𝟕

(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 ≥ 𝟕

C 

 

𝒇(𝒙)

= {
−𝒙𝟐 , 𝒙 < −𝟐

(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 ≥ 𝟕

D
 

𝒇(𝒙)

= {
(𝒙 − 𝟓)𝟐 + 𝟐 , 𝒙 < −𝟐

−𝒙𝟐 , −𝟐 ≤ 𝒙 < 𝟕
𝟑 , 𝒙 ≥ 𝟕

 

 



 

 

 

 

 

1 𝒇(𝒙) = 𝒙𝟐 + 𝟒,𝒈(𝒙) = √𝒙(𝒇 ∙ 𝒈)(𝒙)

A 
𝒙

𝟓
𝟐 + 𝒙

𝟏
𝟐

B 
𝒙

𝟓
𝟐 + 𝟒𝒙

𝟏
𝟐

C 
𝒙

𝟏
𝟐 + 𝟒𝒙

𝟏
𝟐

D 
𝒙

𝟓
𝟐 + 𝟒𝒙

𝟓
𝟐

2𝒇(𝒙) = 𝟐 + 𝒙𝟒, 𝒈(𝒙) = −𝒙𝟐[𝒇 ∘ 𝒈](𝟐)

A−𝟐𝟓𝟒B𝟐𝟓𝟎C𝟐𝟓𝟔D𝟐𝟓𝟖

3 𝒇(𝒙) =
𝟏

𝒙+𝟏
, 𝒈(𝒙) = 𝒙𝟐 − 𝟒𝒇 ∘ 𝒈(𝒙)

A 𝑹 − {±√𝟑} B 𝑹 − {±𝟑} C 𝑹 − {−𝟏} D 𝑹 

1 𝒉(𝒙) = √𝟒𝒙 + 𝟐 + 𝟕𝒇, 𝒈𝒉(𝒙) = [𝒇𝒐𝒈](𝒙)

𝑰(𝒙) = 𝒙 𝒇(𝒙) = √𝒙 + 𝟕 𝒈(𝒙) = 𝟒𝒙 + 𝟐

2 𝒇(𝒙) = 𝒙𝟐 + 𝟓𝒙 + 𝟔,𝒈(𝒙) = 𝒙 + 𝟐(𝒇 − 𝒈)(𝒙)=𝒙𝟐 + 𝟒𝒙 + 𝟒

𝟒%

𝟑𝟎𝟎𝟎𝟎𝟎

𝒇(𝒙) = 𝒙 − 𝟑𝟎𝟎𝟎𝟎𝟎𝒉(𝒙) = 𝟎. 𝟎𝟒𝒙

• (𝒙)𝟑𝟎𝟎𝟎𝟎𝟎𝒇[𝒉(𝒙)]

 𝒉[𝒇(𝒙)]   

• 𝟒𝟓𝟎𝟎𝟎𝟎

 𝒉[𝒇(𝒙)]

𝟒𝟓𝟎𝟎𝟎𝟎𝟔𝟎𝟎𝟎
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1 

ABC D 

2𝒇(𝒙) = √𝒙 + 𝟖

A 𝒇−𝟏(𝒙)
= 𝒙 + 𝟖

B𝒇−𝟏(𝒙)
= 𝒙 − 𝟖

C𝒇−𝟏(𝒙)
= 𝒙𝟐 − 𝟖

D𝒇−𝟏(𝒙)
= 𝒙𝟐 + 𝟖

3𝒇(𝒙) =
𝟑𝒙+𝟏

𝒙−𝟒
𝒇−𝟏(𝒙)

A 𝑹 B 𝑹 − {𝟒} C  D𝑹 − {𝟑}

1 𝒇(𝒙) = 𝟒𝒙 + 𝟗𝒇−𝟏(𝒙) =
𝒙−𝟗

𝟒

2 𝒈(𝒙) =
𝟕

√𝒙+𝟑
(𝟎,∞)

𝒇(𝒙) = 𝟎. 𝟓𝒎𝒙𝟐𝒎

𝒙

• 𝒇−𝟏(𝒙)𝒇(𝒙)

• 𝒇(𝒙), 𝒇−𝟏(𝒙)

 𝒈(𝒙) = √
𝟐𝒙

𝒎

𝒈(𝒙)𝒙𝒎

𝒇[𝒈(𝒙)] = 𝒇(√
𝟐𝒙

𝒎
) =

𝟏

𝟐
𝒎(√

𝟐𝒙

𝒎
)𝟐 =

𝟏

𝟐
𝒎

𝟐𝒙

𝒎
= 𝒙

𝒈[𝒇(𝒙)] = 𝒈(
𝟏

𝟐
𝒎𝒙𝟐) = (

√𝟐
𝟏
𝟐𝒎𝒙𝟐

𝒎
) = √𝒙𝟐 = 𝒙

 

  

140 

 



 

 

1 

A −𝟓B√𝟏𝟓C √𝟒𝟗D 

√
𝟗

𝟒

2 𝒇(𝒙) =  
𝒙−𝟑

𝟐𝒙−𝟓

A𝑹B𝑹 − {𝟐}C 
𝑹 − {

𝟓

𝟐
}

D 𝑹 − {𝟓}

3 𝒇(𝒙) = 𝟒𝒙𝟐 − 𝟖𝒇(𝒙 − 𝟏)

A𝟒𝒙𝟐 − 𝟖𝒙 − 𝟒B𝟒𝒙𝟐 − 𝟖C 𝒙𝟐 − 𝟏 D 𝒙 − 𝟏

4 𝒇(𝒙) = 𝟐𝒙𝟐 − 𝟓𝒙 + 𝟑 𝒚

A𝟏𝟎B𝟓C𝟑D 𝟐

5𝒇(𝒙) = 𝒙𝟐 + 𝟏−𝟐 < 𝒙 < 𝟑

A𝟓 < 𝒇(𝒙) < 𝟗B𝟓 < 𝒇(𝒙) < 𝟏𝟎C 𝟏 < 𝒇(𝒙) < 𝟗D 𝟏 ≤ 𝒇(𝒙) < 𝟏𝟎

6 𝒇(𝒙) =  𝒙𝟓 − 𝟔𝒙𝟑 + 𝟏𝟎𝒙

A𝒙B𝒚C D 

𝒚 = 𝒙 + 𝟑
7 𝒇(𝒙) = 𝒙𝟑 + 𝟓𝒙𝟐 − 𝒙

A BC  D

8 𝒙 = 𝒄

ABC D 

9 
𝒇(𝒙) = { 

𝒙𝟐 + 𝟏     , 𝒙 ≥ 𝟐
𝒂𝒙 + 𝟏      , 𝒙 < 𝟐

𝒙 = 𝟐𝒂

A𝟐 B−𝟐C 𝟏 D −𝟏 

10 
𝒇(𝒙) =  

𝒙𝟐−𝟒

𝒙−𝟐

A𝒙 = 𝟐B𝒙 = −𝟐C 𝒙 = 𝟎D 𝒙 = 𝟒

11 
𝐥𝐢𝐦 
𝒙→∞

𝟏𝟎𝒙𝟒−𝟐

𝟓𝒙𝟒+𝟑𝒙𝟑−𝟐𝒙
 

A𝟏𝟓B𝟏𝟎C 𝟓D𝟐
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𝒄 

 



 

12 𝒇(𝒙) = √𝒙𝟐 − 𝟔 − 𝟔

A[𝟔 , 𝟕]B[𝟕 , 𝟖]C [𝟖 , 𝟗]D [𝟗 , 𝟏𝟎]

13 𝒚 = 𝒇(𝒙)

ABC D 

14 𝒇(𝒙) =  𝒙𝟐 − 𝟑𝒙 − 𝟒[𝟑 , 𝟓 ]

A𝟑B𝟒C 𝟓D 𝟔

15 𝒇(𝒙) =  [𝒙]

A𝑵B𝑾C 𝑹D 𝒁

16𝒈(𝒙)𝒇(𝒙) =  √𝒙

𝒙 𝒈(𝒙)

A√−𝒙 + 𝟐 − 𝟑B−√𝒙 + 𝟐 − 𝟑C−√𝒙 − 𝟐 + 𝟑D √𝒙 + 𝟐 − 𝟑

17 𝒇(𝒙) = |𝒙 − 𝟐| + 𝟑

A(𝟎 ,∞)B[𝟑 ,∞)C (𝟐 ,∞)D (𝟏 ,∞)

18  𝒇(𝒙) = 𝒙𝟐 + 𝟏  ,   𝒈(𝒙) = 𝒙 − 𝟑(𝒇 ∘ 𝒈)(𝒙) = (𝒈 ∘ 𝒇)(𝒙)

A𝒙 = 𝟏B𝒙 = −𝟏C 𝒙 = 𝟐D 𝒙 = −𝟐

19 𝒇(𝟐) = 𝟑 , 𝒈(𝟑) = 𝟐 , 𝒇(𝟑) = 𝟒 , 𝒈(𝟐) = 𝟓[𝒇 ∘ 𝒈](𝟑)

A𝟐B𝟑C 𝟒D 𝟓

20 𝒇(𝒙) = 𝟑𝒙 − 𝟏𝒇−𝟏(𝒙)

A𝟑𝒙 + 𝟏B −𝟑𝒙 + 𝟏C 
 
𝒙 + 𝟏

𝟑

D 
𝒙 +

𝟏

𝟑
21 𝒇(𝒙)𝑹𝒙 = 𝟑

𝒙 = −𝟐

AB𝐥𝐢𝐦
𝒙→−∞

𝒇(𝒙)

= −∞

C 

[−𝟐 , 𝟑]

D 
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1 𝒚 = 𝟐(
𝟏

𝟔
)𝒙

A B C D 

2 𝒇(𝒙) = 𝟐𝒙+𝟏 + 𝟑

A𝑹B(𝟑,∞)C(−∞, 𝟑)D(−𝟑, 𝟑)

3 𝒇(𝒙) = 𝟐(
𝟐

𝟑
)𝒙−𝟑 − 𝟒

A𝑹B(−𝟒,∞)C(𝟒,∞)D(−∞, 𝟒)

1 𝒚 = 𝟐(𝟖)𝒙  𝟐(𝟖)−𝟎.𝟓 𝟎. 𝟕𝟎𝟕

2 𝒇(𝒙) = 𝟑𝒙𝒈(𝒙) = 𝟑𝒙−𝟐 + 𝟒 

 

𝟖𝟎𝟎𝟎𝟎𝟏𝟓%

• 𝒕𝟐𝟎

 
𝒚 = 𝟖𝟎𝟎𝟎𝟎(𝟎. 𝟖𝟓)𝒕    

𝟐𝟎𝟑𝟏𝟎𝟎
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1 𝒙𝟑𝟓𝒙 = 𝟐𝟕𝟐𝒙−𝟒

A 𝒙 = 𝟏𝟎B 𝒙 = 𝟏𝟐C 𝒙 = −𝟖D 𝒙 = −𝟑

2 
𝟐𝟓𝒚−𝟑 ≤ (

𝟏

𝟏𝟐𝟓
)
𝒚+𝟑

A
𝒚 ≥

𝟑

𝟓

B
𝒚 ≤

𝟑

𝟓

C
𝒚 ≤

−𝟑

𝟓

D
𝒚 ≥

−𝟑

𝟓

1 
𝒙(

𝟏

𝟓
)
𝒙−𝟓

= 𝟐𝟓𝟑𝒙+𝟐𝒙 =
𝟏

𝟕

2          𝟏𝟎𝟓𝒃+𝟐 > 𝟏𝟎𝟎𝟎    𝒃 >
𝟏

𝟓

𝟓𝟎𝟎𝟎𝟎𝟐. 𝟐𝟓%

• 𝟔

𝟓𝟕𝟐𝟐𝟑. 𝟐𝟐      
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1 𝐥𝐨𝐠𝟓𝟔𝟐𝟓 = 𝟒

A 𝟓𝟒 = 𝟔𝟐𝟓B 𝟒𝟓 = 𝟔𝟐𝟓C 𝟒𝟔𝟐𝟓 = 𝟓D 𝟓𝟔𝟐𝟓 = 𝟒
2𝒇(𝒙) = 𝟒𝐥𝐨𝐠𝟒(𝒙 − 𝟔)

ABCD

3 𝐥𝐨𝐠𝟐𝟕𝟑

A 𝟏

𝟗

B 𝟑C 𝟏

𝟑

D𝟗

1 𝟔−𝟑 =
𝟏

𝟐𝟏𝟔
 𝐥𝐨𝐠𝟔

𝟏

𝟐𝟏𝟔
= −𝟑 

2 𝐥𝐨𝐠𝟏𝟎𝟎. 𝟎𝟏−𝟐

𝒏 = 𝐥𝐨𝐠𝟐
𝟏

𝒑

𝒑

• 
𝟏

𝟒

𝟐
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1 𝟒𝐥𝐨𝐠𝟐√𝟖

A 𝟐B 𝟒C 𝟖D 𝟔

2 𝟕𝐥𝐨𝐠𝟑𝐚 + 𝐥𝐨𝐠𝟑𝐛 − 𝟐𝐥𝐨𝐠𝟑(𝟖𝐜)

A
𝐥𝐨𝐠𝟑

𝒂𝟕𝒃

𝟔𝟒𝒄𝟐

B
𝐥𝐨𝐠𝟑

𝒂𝟕𝒃

𝟏𝟔𝒄𝟐

C
𝐥𝐨𝐠𝟑

𝟔𝟒𝒄𝟐

𝒂𝟕𝒃

D
𝟔𝟒𝐥𝐨𝐠𝟑

𝒂𝟕𝒃

𝒄𝟐

3 𝐥𝐨𝐠𝐛𝟐𝟒 =

A 𝐥𝐨𝐠𝐛𝟒 + 𝐥𝐨𝐠𝐛𝟔 B𝐥𝐨𝐠𝐛𝟐𝟎 + 𝐥𝐨𝐠𝐛𝟒 C𝐥𝐨𝐠𝐛𝟐 + 𝐥𝐨𝐠𝐛𝟏𝟐D 𝐥𝐨𝐠𝐛𝟑 + 𝐥𝐨𝐠𝐛𝟖 

1 𝐥𝐨𝐠𝟒𝟑 ≈ 𝟎. 𝟕𝟗𝟐𝟓𝐥𝐨𝐠𝟒𝟓 ≈ 𝟏. 𝟏𝟔𝟏𝟎𝐥𝐨𝐠𝟒𝟏𝟓 𝟏. 𝟗𝟓𝟑𝟓

2 𝐥𝐨𝐠𝟏𝟏𝒂𝒃−𝟒𝒄𝟏𝟐𝒅𝟕

𝐥𝐨𝐠𝟏𝟏𝒂 − 𝟒𝐥𝐨𝐠𝟏𝟏𝒃 + 𝟏𝟐𝐥𝐨𝐠𝟏𝟏𝒄 + 𝟕𝐥𝐨𝐠𝟏𝟏𝒅

𝒂

𝐚 = 𝟏𝟓𝟓𝟎𝟎(𝟓 − 𝐥𝐨𝐠𝟏𝟎𝐩)𝒑

• 

𝟐𝟔𝟖𝟓𝟓. 𝟒𝟒

𝟑𝟒𝟗𝟔𝟑. 𝟑𝟒

𝟑𝟔𝟎𝟐𝟖. 𝟒𝟐 
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1 𝐥𝐨𝐠𝒙𝟑𝟐 =
𝟓

𝟐

A 𝟐B 𝟒C 𝟖D 𝟔

2 𝐥𝐨𝐠𝟖𝒙 ≤ −𝟐

A
{𝒙|𝟎 ≤ 𝒙 ≤

𝟏

𝟔𝟒
}

B
{𝒙|𝟏 < 𝒙 ≤

𝟏

𝟔𝟒
}

C{𝒙|𝟎 < 𝒙 ≤ 𝟔𝟒}D
{𝒙|𝟎 < 𝒙 ≤

𝟏

𝟔𝟒
}

1 𝐥𝐨𝐠𝟒𝟒𝟖 − 𝐥𝐨𝐠𝟒𝒏 = 𝐥𝐨𝐠𝟒𝟔 𝒏 = 𝟖

2   𝐥𝐨𝐠𝟐(𝟒𝒙 − 𝟔) > 𝐥𝐨𝐠𝟐(𝟐𝒙 + 𝟖){𝒙|𝒙 > 𝟕}

𝑳𝐋 = 𝟏𝟎𝐥𝐨𝐠𝟏𝟎𝐑𝑹

• 𝟖𝟎

𝟖𝟎𝟏𝟎𝟖

  

 

148 

 



 

 

 

 

 

 

1 𝐥𝐨𝐠 𝟑. 𝟐

A 𝟎. 𝟒𝟑𝟏𝟐B 𝟎. 𝟕𝟔𝟐𝟏C 𝟎. 𝟓𝟎𝟓𝟏D 𝟎. 𝟎𝟔𝟐𝟏

2 𝟔𝒙 = 𝟒𝟎

A𝟎. 𝟕𝟑𝟐𝟖B𝟏. 𝟐𝟑𝟔𝟓C𝟑. 𝟕𝟓𝟑𝟏D𝟐. 𝟎𝟓𝟖𝟖

1 𝐥𝐨𝐠𝟑𝟕
𝐥𝐨𝐠𝟕

𝐥𝐨𝐠𝟑
𝟏. 𝟕𝟕𝟏𝟐

2 𝟓𝟒𝒏 > 𝟑𝟑  {𝒏|𝒏 > 𝟎. 𝟓𝟒𝟑𝟏}

𝟏𝟔𝟖𝟎𝟎𝟎

𝐭 = 𝐥𝐨𝒈(𝟏−𝒓)
𝑽

𝑷
𝒕𝒑𝑽

𝒓

• 𝟏𝟐𝟎𝟎𝟎𝟎𝟏𝟓%

• 𝟏𝟎𝟐𝟎𝟎𝟎𝟏𝟎%

𝟏𝟐𝟎𝟎𝟎𝟎𝟏𝟓%

𝟏𝟎𝟐𝟎𝟎𝟎𝟏𝟎%

𝟓
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1 𝒇(𝒙) = (
𝟏

𝟐
)
𝒙

𝒚

A(𝟎, 𝟎)B(𝟎 , 𝟏)C(𝟏 , 𝟎)D (𝟏, 𝟏)

2 𝟑𝒙−𝟏 = 𝟐𝟕𝒙 

A𝒙 = 𝟔B𝒙 = 𝟓C 𝒙 = 𝟒D 𝒙 = 𝟑

3 𝒙𝟕𝒙−𝟏 + 𝟕 = 𝟖

A−𝟏B𝟎C 𝟏D𝟐

4 𝟑𝒙 ≥ 𝟗𝒙 

A𝒙 ≤ 𝟗B𝒙 < 𝟐C 𝒙 ≥ 𝟐D 𝒙 > 𝟐

5 𝒙(
𝟏

𝟐
)
𝒙

−
𝟏

𝟖
< 𝟎

A𝒙 < −𝟖B𝒙 < −𝟑C 
𝒙 >

𝟏

𝟐

D 𝒙 > 𝟑

6 𝐥𝐨𝐠𝟐 𝒙 = 𝟑𝒙

A𝟐B𝟑C 𝟓D 𝟖

7 𝐥𝐨𝐠𝒙 𝟖 = 𝟑

A 𝒙𝟑 = 𝟖 B 𝟑𝒙 = 𝟖 C 𝟖𝟑 = 𝒙 D 𝒙𝟖 = 𝟑

8 𝒇(𝒙) = 𝐥𝐨𝐠𝒃 𝒙𝒙 

A (𝟎 , 𝟎)B (𝟎 , 𝟏) C (𝟏 , 𝟏) D(𝟏 , 𝟎)

9 𝒚𝒇(𝒙) = 𝐥𝐨𝐠𝟐(𝒙 + 𝟏) + 𝟑

A𝟑B𝟐C 𝟏D 𝟎

10 𝐥𝐨𝐠𝟔 √𝟑𝟔
𝟑

A𝟔B𝟏C 𝟏

𝟑

D 𝟐

𝟑
11 𝒇(𝒙) = 𝐥𝐨𝐠𝟐 𝒙

A𝑹 B[𝟐 ,∞) C 𝑹+D 𝑾

12 𝒇(𝒙) = 𝐥𝐨𝐠𝟑 𝒙

A𝑹B[𝟑 ,∞)C 𝑹+D 𝑾 

13 𝐥𝐨𝐠𝟑 𝟏𝟑 − 𝐥𝐨𝐠𝟑 𝟓

A𝐥𝐨𝐠𝟓 𝟏𝟑B
𝐥𝐨𝐠𝟑

𝟏𝟑

𝟓

C 𝐥𝐨𝐠𝟏𝟑 𝟓D 𝟏𝟑

𝟓
14 𝐥𝐨𝐠𝟏

𝟔

𝟏

𝟐𝟏𝟔

A𝟏B𝟐C 𝟑D 𝟔

15 𝐥𝐨𝐠𝟐(𝐥𝐨𝐠𝟐𝒙
𝟐𝟒) − 𝐥𝐨𝐠𝟐(𝐥𝐨𝐠𝟐𝒙

𝟑)

A𝟐B𝟑C 𝟒D 𝟖
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16 𝟑 𝐥𝐨𝐠𝟓 𝒙 − 𝟒 𝐥𝐨𝐠𝟓 𝒚 + 𝟐 𝐥𝐨𝐠𝟓 𝒛

A
𝐥𝐨𝐠𝟓

𝒙𝟑𝒛𝟐

𝒚𝟒

B𝒙𝟑𝒛𝟐

𝒚𝟒

C
𝐥𝐨𝐠𝟓

𝒙𝟐𝒚𝟒

𝒛𝟐

D 𝐥𝐨𝐠𝟓 𝒙𝟑𝒚𝟒𝒛𝟐

17 𝐥𝐨𝐠𝟐(𝒙
𝟐 − 𝟒) = 𝐥𝐨𝐠𝟐 𝟑𝒙

A𝟒B𝟐C −𝟏D −𝟐

18 𝐥𝐨𝐠𝟏𝟎𝟎 𝟏𝟎

A𝟏B−𝟏C 𝟏

𝟐

D𝟐

19𝒇(𝒙) = 𝐥𝐨𝐠 𝒙𝟏 ≤ 𝒙 ≤ 𝟏𝟎

A𝟏 ≤ 𝒇(𝒙) ≤ 𝟏𝟎B𝟎 ≤ 𝒇(𝒙) ≤ 𝟏C 𝟎 ≤ 𝒇(𝒙) ≤ 𝟏𝟎D 𝟏𝟎 ≤ 𝒇(𝒙) ≤ 𝟏𝟎𝟎

20𝐥𝐨𝐠𝟒 𝒙 − 𝐥𝐨𝐠𝟒(𝒙 − 𝟏) =
𝟏

𝟐

A
−

𝟏

𝟐

B𝟏

𝟐

C −𝟐D𝟐

21𝐥𝐨𝐠𝟒 𝒙 ≥ 𝟐 

A𝒙 ≥ 𝟐B𝒙 ≥ 𝟒C 𝒙 ≥ 𝟖D 𝒙 ≥ 𝟏𝟔

22𝒚𝒚 = 𝟒𝒙 − 𝟏

A 𝟒 B 𝟏C −𝟏 D 𝟎 

23 𝐥𝐨𝐠𝟐 𝟑 = 𝒃𝐥𝐨𝐠𝟐 𝟓 = 𝒂𝐥𝐨𝐠𝟐
𝟐𝟓

𝟗

A 𝒂𝟐

𝒃𝟐
 

B 𝟐𝒂

𝒃
 

C 𝒃

𝒂
 

D 𝟐(𝒂 − 𝒃) 

24 𝐥𝐨𝐠𝟒 𝟓 = 𝟏. 𝟏𝟔𝐥𝐨𝐠𝟒 𝟏𝟎𝟎

A𝟑. 𝟑𝟐B𝟒C 𝟐𝟓D 𝟐. 𝟑𝟐

25 𝐥𝐨𝐠𝟐
𝟏

𝟑𝟐

A−𝟓B−𝟏

𝟓

C 𝟏

𝟓

D 𝟓

26 (
𝟏

𝟓
)
𝒙

≤ 𝟏𝟐𝟓𝒙

A𝒙 ≤ 𝟓 B𝒙 ≤ −𝟑 C 𝒙 ≥ −𝟑D 𝒙 = 𝟑

27 𝐥𝐨𝐠𝟒(𝐥𝐨𝐠𝟐(𝐥𝐨𝐠𝟐(𝟐𝒙 + 𝟖))) =
𝟏

𝟐

A𝟏

𝟐

B𝟐C 𝟒D 𝟖 

28 𝐥𝐨𝐠𝟐 𝒙𝟒 = (𝐥𝐨𝐠𝟐 𝒙)𝟐𝒙

A𝟐B𝟒C 𝟏𝟔D 𝟐𝟒

29  𝐥𝐨𝐠𝟏𝟐𝟓 𝟓

A𝟑B𝟐C 𝟏

𝟐

D 𝟏

𝟑
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1 𝐜𝐨𝐬 𝜽 =
𝟓

𝟏𝟑
   ,   𝟐𝟕𝟎° < 𝜽 < 𝟑𝟔𝟎°𝐬𝐢𝐧 𝜽

A 𝟏𝟑

𝟏𝟐

B 
−

𝟏𝟐

𝟏𝟑

C 𝟏𝟐

𝟏𝟑

D 
−

𝟏𝟑

𝟏𝟐
2 𝐜𝐬𝐜𝟐𝜽 − 𝐜𝐨𝐭𝟐𝜽

A𝐬𝐢𝐧 𝜽 𝐜𝐨𝐬 𝜽B𝐜𝐨𝐬𝟐𝜽C𝐬𝐢𝐧𝟐𝜽D𝟏

3 𝐜𝐨𝐭 𝜽 = 𝟐  ,   𝟎° < 𝜽 < 𝟗𝟎°𝐭𝐚𝐧 𝜽

A𝟏

𝟐

B𝟏

𝟒

C
−

𝟏

𝟐

D
−

𝟏

𝟒

1 𝐬𝐞𝐜 𝜽 𝐭𝐚𝐧𝟐 𝜽 + 𝐬𝐞𝐜 𝜽 𝐬𝐞𝐜𝟑𝜽

2 𝐜𝐨𝐭 𝜽 =
𝟏

𝟐
   ,    𝟏𝟖𝟎° < 𝜽 < 𝟐𝟕𝟎°𝐜𝐬𝐜 𝜽−

 √𝟓

𝟐

𝜽

𝑰 = 𝑰𝟎 −
𝑰𝟎

𝐜𝐬𝐜𝟐𝜽
𝑰𝟎𝑰

𝜽

•  𝐜𝐨𝐬 𝜽

𝑰 = 𝑰𝟎𝐜𝐨𝐬𝟐𝜽         
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1 𝟏 + 𝐬𝐞𝐜𝟐𝜽 𝐬𝐢𝐧𝟐𝜽

A 𝐬𝐞𝐜𝟐 𝜽B 𝐜𝐨𝐭𝟐 𝜽C 𝐭𝐚𝐧𝟐 𝜽D 𝐬𝐢𝐧𝟐 𝜽
2 𝐭𝐚𝐧𝟐𝜽+𝟏

𝐭𝐚𝐧𝟐𝜽

A𝐭𝐚𝐧𝟐 𝜽B𝐜𝐨𝐬𝟐 𝜽C𝐬𝐢𝐧𝟐 𝜽D𝐜𝐬𝐜𝟐 𝜽
3 (𝐬𝐞𝐜𝟐 𝜽 + 𝐜𝐬𝐜𝟐 𝜽) − (𝐭𝐚𝐧𝟐 𝜽 + 𝐜𝐨𝐭𝟐 𝜽)

A𝟏B𝟐C−𝟏D−𝟐

1 𝐜𝐨𝐬𝟐 𝜽 + 𝐭𝐚𝐧𝟐 𝜽𝐜𝐨𝐬𝟐 𝜽𝟏

2 (𝐬𝐢𝐧 𝜽 − 𝟏)(𝐭𝐚𝐧 𝜽 + 𝐬𝐞𝐜 𝜽)− 𝐜𝐨𝐬 𝜽

𝒚𝒙

𝒚 =
−𝒈𝒙𝟐

𝟐𝒗𝟎
𝟐 𝒄𝒐𝒔𝟐 𝜽

+
𝒙𝒔𝒊𝒏 𝜽

𝒄𝒐𝒔 𝜽
𝒗𝟎𝜽𝒈

• 𝐭𝐚𝐧𝜽

𝒚 = −
𝒈𝒙𝟐

𝟐𝒗𝟎
𝟐
(𝟏 + 𝐭𝐚𝐧𝟐𝜽) + 𝒙 𝐭𝐚𝐧 𝜽
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1 𝐜𝐨𝐬 𝟏𝟔𝟓°

A √𝟐 − √𝟔

𝟒

B √𝟐 + √𝟔

𝟒

C
−

√𝟐 + √𝟔

𝟒

D 
−

√𝟐 + √𝟔

𝟐

2 𝐬𝐢𝐧(−𝟐𝟏𝟎°)

A𝟏

𝟐

B
−

𝟏

𝟐

C𝟏

𝟒

D
−

𝟏

𝟒
3 𝐭𝐚𝐧 (𝜽 +

𝝅

𝟐
) = 

A−𝐜𝐬𝐜 𝜽 B𝐜𝐬𝐜 𝜽C𝐜𝐨𝐭 𝜽D−𝐜𝐨𝐭 𝜽

1 𝐭𝐚𝐧𝟏𝟗𝟓°  𝟐 − √𝟑

2 𝐜𝐨𝐬 (𝜽 +
𝝅

𝟐
) −𝐬𝐢𝐧𝜽

𝒄𝒕

𝒄 = 𝟐𝐬𝐢𝐧(𝟏𝟐𝟎° 𝒕)

•  

• 

𝒄 = 𝟐𝐬𝐢𝐧(𝟗𝟎°𝒕 + 𝟑𝟎°𝒕)      

√𝟑
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1 𝐬𝐢𝐧𝜽 =
𝟒

𝟓
  , 𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°𝐜𝐨𝐬

𝜽

𝟐
 

A√𝟓

𝟓

B 𝟐√𝟓

𝟓

C −𝟕

𝟐𝟓

D −𝟐𝟒

𝟐𝟓

2 𝐜𝐨𝐬𝜽 =
𝟑

𝟓
  , 𝟐𝟕𝟎° < 𝜽 < 𝟑𝟔𝟎°𝐬𝐢𝐧𝟐𝜽

A−𝟐√𝟓

𝟓

B√𝟓

𝟓

C−𝟕

𝟐𝟓

D−𝟐𝟒

𝟐𝟓

3 𝟏 − 𝐜𝐨𝐬𝟐𝜽

𝐬𝐢𝐧𝟐𝜽
= 

A𝐬𝐢𝐧 𝜽B𝐭𝐚𝐧𝜽C𝐜𝐨𝐬 𝜽D𝐜𝐨𝐭 𝜽

1 𝐭𝐚𝐧𝛉 =
−𝟖

𝟏𝟓
   ,   𝟗𝟎° < 𝛉 < 𝟏𝟖𝟎°𝐬𝐢𝐧

𝜽

𝟐
 

𝟒√𝟏𝟕

𝟏𝟕

2 𝐬𝐢𝐧 𝜽 =
−𝟏𝟓

𝟏𝟕
 ,   𝝅 < 𝜽 <

𝟑𝝅

𝟐
𝐜𝐨𝐬 𝟐𝜽  −

𝟏𝟔𝟏

𝟐𝟖𝟗

𝟑𝟕°

𝟓𝟐𝐟𝐭/𝐬𝒅𝒅 =
𝟐𝒗𝟐𝐬𝐢𝐧𝜽 𝐜𝐨𝐬𝜽

𝒈

𝒈𝟑𝟐𝐟𝐭/𝐬𝟐𝒗

•  

• 𝒅

 𝒅 =
𝒗𝟐𝐬𝐢𝐧 𝟐𝜽

𝒈

𝒅

𝟖𝟏𝐟𝐭
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1 −𝟐𝐬𝐢𝐧𝟐𝜽 = 𝟕 − 𝟏𝟓𝐬𝐢𝐧 𝜽 , 𝟎° < 𝜽 < 𝟑𝟔𝟎°

A 𝟏𝟖𝟎°B 𝟑𝟎° , 𝟏𝟓𝟎°C 𝟔𝟎°  , 𝟏𝟖𝟎°D 𝟑𝟎°

2 𝐬𝐢𝐧𝟐𝟐𝜽 + 𝐜𝐨𝐬𝟐𝜽 = 𝟎𝜽

A𝝅

𝟐
+ 𝝅𝒌B𝝅

𝟑
+ 𝝅𝒌C𝟐𝝅

𝟑
+ 𝝅𝒌

D𝝅

𝟓
+ 𝝅𝒌

1 𝜽𝟐𝐜𝐨𝐬𝟐𝜽 = 𝟏
𝝅

𝟒
+

𝝅

𝟐
𝒌

2 𝜽𝐜𝐨𝐬𝟐𝜽 − 𝐬𝐢𝐧𝟐𝜽 + 𝟐 = 𝟎𝟗𝟎° +  𝟏𝟖𝟎° 𝒌

𝒅𝒅 = 𝟑𝐬𝐢𝐧
𝟐𝝅

𝟑𝟔𝟓
𝒕 + 𝟏𝟐

𝒕𝟐𝟏

• 𝟏𝟎
𝟏

𝟐
𝒉

𝟏𝟎
𝟏

𝟐
𝟐𝟏𝟑𝟑𝟑𝟓𝟐𝟏

𝟐𝟎𝟏𝟗𝟏𝟎
𝟏

𝟐
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1 𝐜𝐨𝐬 𝜽 =
𝟏

𝟐
 , 𝐭𝐚𝐧𝜽 = −√𝟑 𝜽

ABC D 

2 𝐜𝐨𝐬 (𝟗𝟎° − 𝜽)

A𝐬𝐢𝐧 𝜽B−𝐬𝐢𝐧𝜽C 𝐜𝐨𝐬 𝜽D 𝐬𝐞𝐜𝜽

3 𝐬𝐞𝐜 𝜽

𝐜𝐬𝐜 𝜽

A𝐬𝐢𝐧 𝜽B𝐭𝐚𝐧𝜽C 𝐜𝐨𝐭 𝜽D 𝐬𝐞𝐜𝜽

4𝐭𝐚𝐧𝟐 𝜽+𝟏

𝐭𝐚𝐧𝟐 𝜽

A𝐬𝐢𝐧𝟐𝜽B𝐭𝐚𝐧𝟐𝜽C 𝐜𝐨𝐭𝟐𝜽D 𝐜𝐬𝐜𝟐𝜽

5𝐜𝐨𝐬𝟏𝟎𝟓° 

A√𝟐 + √𝟔

𝟒

B√𝟐 − √𝟔

𝟒

C √𝟔 − √𝟐

𝟒

D 𝟐 + √𝟔

𝟒
6𝐬𝐢𝐧𝟐𝟎° 𝐜𝐨𝐬𝟏𝟎° + 𝐜𝐨𝐬𝟐𝟎° 𝐬𝐢𝐧𝟏𝟎°

A𝟏

𝟐

B𝟑𝟎C √𝟑

𝟐

D √𝟐

𝟐
7 𝐬𝐢𝐧𝟐𝟐𝟐. 𝟓 + 𝐜𝐨𝐬𝟐𝟐𝟐. 𝟓

A𝟐B𝟏C √𝟐D −𝟏

8𝐭𝐚𝐧 𝜽 = 𝟐𝐭𝐚𝐧 𝟐𝜽𝝅 < 𝜽 <
𝟑𝝅

𝟐

A𝟏B𝟑

𝟒

C √𝟐

𝟑

D 
−

𝟒

𝟑

9𝐜𝐨𝐬 𝜽 =
𝟏

𝟐
𝐜𝐨𝐬 𝟐𝜽𝜽

A𝟏B𝟏

𝟐

C √𝟐

𝟐

D
−

𝟏

𝟐

10 𝟎° < 𝜽 < 𝟗𝟎°𝐜𝐨𝐬 𝜽 =
𝟏

𝟐
𝐜𝐨𝐬 

𝜽

𝟐
 

A √𝟐

𝟐
 

B √𝟑

𝟐

C 𝟒𝝅

𝟑

D 𝟑𝝅

𝟒
 

11 𝐬𝐢𝐧 𝜽 =
𝟏

𝟐
𝟎 ≤ 𝜽 ≤ 𝟑𝟔𝟎°

A 𝟑𝟎° , 𝟏𝟓𝟎° B 𝟑𝟎° , 𝟒𝟓° C 𝟔𝟎° , 𝟏𝟐𝟎°D 𝟑𝟎° , 𝟏𝟐𝟎° 

12 𝐬𝐢𝐧 𝜽 + 𝐜𝐨𝐬 𝜽 𝐭𝐚𝐧𝟐𝜽 = 𝟎  

A 𝟓𝝅

𝟐

B 𝟕𝝅

𝟒

C 𝟐𝝅D 𝟑𝝅

𝟒
 

13 𝟒𝟐𝟎°

A 𝟑𝟎° B 𝟒𝟓° C 𝟔𝟎° D 𝟏𝟐𝟎° 
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14 𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°𝐜𝐨𝐬 𝜽 = −
𝟏

𝟐
𝐬𝐢𝐧 𝜽

A𝟏

𝟐

B√𝟑

𝟐

C 
−

√𝟑

𝟐

D 
−

𝟏

𝟐
15 𝐜𝐨𝐬 𝟕𝟓°

A√𝟔 − √𝟐

𝟒

B√𝟔 + √𝟐

𝟒

C √𝟔 − √𝟐

𝟐

D √𝟔 + √𝟐

𝟖
16 𝐜𝐨𝐬𝟒 𝜽 − 𝐬𝐢𝐧𝟒 𝜽

A𝐜𝐨𝐬 𝟒𝜽B𝐬𝐢𝐧 𝟒𝜽C 𝐜𝐨𝐬 𝟐𝜽 D 𝐬𝐢𝐧 𝟐𝜽

17𝒎∠𝜽 = 𝟑𝟎𝟎°

A𝟏𝟓°B𝟑𝟎°C 𝟒𝟓°D 𝟔𝟎°

18  

A𝟔𝟓°B𝟑𝟏𝟎°C 𝟏𝟐𝟎°D 𝟐𝟓𝟔°

19 𝐭𝐚𝐧𝜽 = −𝟐𝐜𝐨𝐬 𝜽 =
𝟏

√𝟓
𝜽

ABC D 

20 𝐬𝐢𝐧 𝜽

𝐭𝐚𝐧𝜽

ABC D 

21𝒇(𝒙) = 𝒌 𝐜𝐨𝐬 𝒌𝒙
𝝅

𝟐

A𝟏B𝟐C 𝟒D 𝟖

22

A𝟎B𝟏C 𝐜𝐨𝐬 𝟐𝒙D 𝟐 𝐬𝐢𝐧𝟐 𝒙

23 𝐬𝐞𝐜𝟐 𝜽 − 𝐭𝐚𝐧𝟐 𝜽

A 𝟎 B 𝟏

𝟐
 

C 𝟏 D √𝟐

𝟐
24 𝐜𝐨𝐬 𝜽 = −

𝟏

𝟑
𝟗𝟎° < 𝜽 < 𝟏𝟖𝟎°𝐬𝐢𝐧 𝟐𝜽

A 
−

𝟒√𝟐

𝟗
 

B 𝟑

𝟓
 

C √𝟑

𝟗
 

D 
−

√𝟐

𝟗
 

 

25 
𝐜𝐨𝐬 𝜽 = −

√𝟑

𝟐
𝟎° ≤ 𝜽 ≤ 𝟑𝟔𝟎°

A 𝟑𝟎° B  𝟑𝟎°  𝟐𝟏𝟎° 
 

C 𝟏𝟓𝟎° 𝟐𝟏𝟎° D  

26 𝟑 𝐜𝐨𝐬𝟐 𝜽 − 𝟒 𝐜𝐨𝐬 𝜽 = 𝟎𝟎° < 𝜽 ≤ 𝟏𝟖𝟎°

A 𝟑𝟎° B 𝟗𝟎° C 𝟑𝟎°   𝟑𝟑𝟎° 
 

D  

  

|
𝐬𝐢𝐧 𝒙 𝐜𝐨𝐬 𝒙

−𝐜𝐨𝐬 𝒙 𝐬𝐢𝐧 𝒙
| 
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1 (𝒙 − 𝟑)𝟐 = 𝟏𝟐(𝒚 − 𝟕)

A B C D 

2 (−𝟗,−𝟕)(−𝟗,−𝟒)

A(𝒙 + 𝟗)𝟐

= −𝟏𝟐(𝒚 + 𝟒)
B (𝒙 + 𝟗)𝟐

= 𝟏𝟐(𝒚 + 𝟒)
C (𝒙 − 𝟗)𝟐

= −𝟏𝟐(𝒚 − 𝟒)
D (𝒙 − 𝟗)𝟐

= 𝟏𝟐(𝒚 − 𝟒)

3𝒚 = 𝟒𝒄 = −𝟐 

A  B  C  D  

1 (𝒚 + 𝟓)𝟐 = 𝟐𝟒(𝒙 − 𝟏) (𝟕, −𝟓)

2 −𝟒𝟎(𝒙 + 𝟒) = (𝒚 − 𝟗)𝟐     𝒚 = 𝟗

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

(𝒚 + 𝟓)𝟐 = 𝟏𝟖𝟎(𝒙 − 𝟑)              

𝟒𝟓 𝐟𝐭

  

 

𝒚𝟐 − 𝟏𝟖𝟎𝒙 + 𝟏𝟎𝒚 + 𝟓𝟔𝟓 = 𝟎

𝒙, 𝒚

• 

• 
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1 (𝒙+𝟐)𝟐

𝟗
+

𝒚𝟐

𝟒𝟗
= 𝟏

A B C D 

2 (−𝟕,−𝟑), (𝟏𝟑,−𝟑)

(−𝟓,−𝟑), (𝟏𝟏,−𝟑)

A (𝒙 + 𝟑)𝟐

𝟏𝟎𝟎

+
(𝒚 + 𝟑)𝟐

𝟑𝟔
= 𝟏

B (𝒙 − 𝟑)𝟐

𝟑𝟔

+
(𝒚 + 𝟑)𝟐

𝟏𝟎𝟎
= 𝟏

C (𝒙 + 𝟑)𝟐

𝟏𝟎𝟎

+
(𝒚 − 𝟑)𝟐

𝟑𝟔
= 𝟏

D (𝒙 − 𝟑)𝟐

𝟏𝟎𝟎

+
(𝒚 + 𝟑)𝟐

𝟑𝟔
= 𝟏

3(𝒙+𝟓)𝟐

𝟕𝟐
+

(𝒚−𝟑)𝟐

𝟓𝟒
= 𝟏

A 𝟎. 𝟐 B 𝟎. 𝟓 C 𝟎. 𝟕 D 𝟎. 𝟗 

1 (𝒙+𝟒)𝟐

𝟗
+

(𝒚+𝟑)𝟐

𝟒
= 𝟏 𝒚 = −𝟑

2 (𝟑, 𝟎)𝟐(𝒙 − 𝟑)𝟐 + 𝒚𝟐 = 𝟒

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

𝒙𝟐

𝟐𝟓𝟎𝟎𝟎𝟎
+

𝒚𝟐

𝟏𝟎𝟗𝟑𝟕𝟓
= 𝟏               

  

 

𝟎. 𝟕𝟓

• 𝒘

•  

𝒘𝟔𝟔𝟏. 𝟒𝟒 𝐟𝐭
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1 (𝒚+𝟒)𝟐

𝟒𝟗
−

(𝒙−𝟒)𝟐

𝟔𝟒
= 𝟏

AB C D 

2 (−𝟏, 𝟗), (−𝟏,−𝟕)

𝟏𝟒

A (𝒚 + 𝟏)𝟐

𝟏𝟓

−
(𝒙 − 𝟏)𝟐

𝟒𝟗
= 𝟏

B (𝒚 − 𝟏)𝟐

𝟏𝟓

−
(𝒙 + 𝟏)𝟐

𝟒𝟗
= 𝟏

C (𝒙 − 𝟏)𝟐

𝟑𝟔

+
(𝒚 − 𝟓)𝟐

𝟔𝟒
= 𝟏

D (𝒙 + 𝟏)𝟐

𝟑𝟔

+
(𝒚 + 𝟓)𝟐

𝟔𝟒
= 𝟏

3(𝒚−𝟏)𝟐

𝟏𝟎
−

(𝒙−𝟔)𝟐

𝟏𝟑
= 𝟏

A 𝟎. 𝟐 B 𝟒. 𝟔𝟕 C 𝟐. 𝟑𝟒 D 𝟏. 𝟓𝟐 

1 𝒚𝟐

𝟒
−

𝒙𝟐

𝟏𝟕
= 𝟏 𝒚 = ±𝟐

√𝟏𝟕

𝟏𝟕
𝒙

2 (𝒙−𝟏)𝟐

𝟗
−

(𝒚−𝟓)𝟐

𝟑𝟔
= 𝟏(𝟒, 𝟓), (−𝟐, 𝟓)

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

  

 

• 𝟏𝟓 𝐟𝐭 

𝟗𝟎 𝐟𝐭 
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1 𝟒𝒙𝟐 − 𝟓𝒚 = 𝟗𝒙 − 𝟏𝟐

AB C D 

2 𝟓𝒚𝟐 = 𝟐𝒙 + 𝟔𝒚 − 𝟖 + 𝟑𝒙𝟐

A B C D 

3𝟏𝟔𝒙𝒚 + 𝟖𝒙𝟐 − 𝟏𝟎𝒚𝟐 − 𝟏𝟖𝒙 + 𝟖𝒚 = 𝟏𝟑

A  B  C D  

1 𝒙𝟐 + 𝟒𝒚𝟐 − 𝟔𝒙 + 𝟏𝟔𝒚 − 𝟏𝟏 = 𝟎
(𝒙−𝟑)𝟐

𝟑𝟔
+

(𝒚+𝟐)𝟐

𝟗
= 𝟏

2 𝟖𝒙𝟐 + 𝟖𝒚𝟐 + 𝟏𝟔𝒙 + 𝟐𝟒 = 𝟎

𝒘

• 𝐥𝐢𝐦
𝒘→𝟏

𝒇(𝒘)𝐥𝐢𝐦
𝒘→𝟑

𝒇(𝒘)

• 𝐥𝐢𝐦
𝒘→∞

𝒇(𝒘)

(𝒙 − 𝟔𝟔𝟎)𝟐 = −
𝟏𝟐𝟓

𝟑
(𝒚 − 𝟏𝟎𝟓𝟎𝟎)

𝟏𝟑𝟐𝟎 𝐟𝐭

𝟏𝟎𝟓𝟎𝟎 𝐟𝐭

𝟐𝟒𝒙𝟐 + 𝟏𝟎𝟎𝟎𝒚 − 𝟑𝟏𝟔𝟖𝟎𝒙 − 𝟒𝟓𝟔𝟎𝟎 = 𝟎

• 

• 𝒙 = 𝟎

• 
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1 (𝒚 − 𝟑)𝟐 = −𝟖𝒙   

A𝒚 = 𝟑B𝒚 = −𝟐C 𝒙 = 𝟑 D 𝒙 = −𝟑

2 (𝟐 , 𝟏)

ABC D 

3 𝒚𝟐 = 𝟐𝟒𝒙

A𝒚 = 𝟔B𝒚 = −𝟔C 𝒙 = 𝟔D 𝒙 = −𝟔

4𝒚 = 𝟐

ABC D 

5(𝟎 , 𝟎)𝟏𝟐𝒙

A𝒚𝟐 = 𝟒𝒙B𝒚𝟐 = 𝟏𝟐𝒙C 𝒚𝟐 = 𝟔(𝒙 + 𝟐)D 𝒙𝟐 = 𝟏𝟐𝒚

6(𝒙 + 𝟏)𝟐 = 𝟏𝟐(𝒚 − 𝟑)

A𝟑B𝟒C 𝟖D 𝟗

7 𝒙𝟐 = 𝟖(𝒚 − 𝟖)

ABC D 

8𝟐(𝒙 − 𝟐)𝟐 = (𝒚 + 𝟑)

A(−𝟑 , 𝟐)B(−𝟐 , 𝟑)C (𝟐 , −𝟑)D (𝟑 , −𝟐)

9(𝟎 , 𝟎)𝒚(𝟒 , −𝟐)

A𝒙𝟐 = 𝟖𝒚B𝒚𝟐 = 𝟖𝒙C 𝒙𝟐 + 𝟖𝒚 = 𝟎D 𝒚𝟐 + 𝟖𝒙 = 𝟎

10 (𝒚 − 𝟓)𝟐 = 𝟖(𝒙 − 𝟑)

A 𝟑 B 𝟓C 𝟖 D 𝟏𝟎 

11 (𝒙+𝟐)𝟐

𝟒
+

𝒚𝟐 

𝟗
= 𝟏 

A 𝟗 B 𝟖 C 𝟏𝟑 D 𝟔 

12 (𝒙−𝟔)𝟐

𝟏𝟎𝟎
+

(𝒚−𝟑)𝟐 

𝟑𝟔
= 𝟏

 

A 𝟎. 𝟖 B 𝟖 C 𝟎. 𝟔 D 𝟎. 𝟒 

13 (𝒙−𝟓)𝟐

𝟏𝟐
+

(𝒚−𝟕)𝟐

𝟐𝟎
= 𝟏

A 𝒚 = 𝟓 B 𝒚 = 𝟕 C 𝒙 = 𝟓 D 𝒙 = 𝟕 

14 (𝒙−𝟓)𝟐

𝟑𝟔
+

(𝒚−𝟕)𝟐

𝟐𝟓
= 𝟏

A 𝟓 B √𝟏𝟏 C 𝟏𝟏 D 𝟔 

15 (𝟐 , 𝟑) , (𝟖 , 𝟑) 

A (−𝟔 , 𝟎) B (𝟏𝟎 , 𝟔) C (−𝟑 , 𝟎) D (𝟓 , 𝟑) 

16 (𝒙−𝟓)𝟐

𝟑𝟔
+

(𝒚−𝟕)𝟐

𝟐𝟓
= 𝟏

A 𝟓 B 𝟑𝟔 C 𝟏𝟎  D 𝟔 

    

(𝒙 − 𝟐)𝟐 = 𝟑(𝒚 − 𝟏) (𝒙 + 𝟐)𝟐 = 𝟑(𝒚 + 𝟏) (𝒚 + 𝟐)𝟐 = 𝟑(𝒙 − 𝟏) (𝒚 − 𝟐)𝟐 = 𝟑(𝒙 − 𝟐) 

(𝒙 − 𝟐)𝟐 = 𝟑(𝒚 − 𝟏) (𝒙 + 𝟐)𝟐 = 𝟑(𝒚 + 𝟏) (𝒚 + 𝟐)𝟐 = 𝟑(𝒙 − 𝟏) 
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(𝒚 − 𝟐)𝟐 = 𝟑(𝒙 − 𝟐) 



 

 

 

 

 

 

17 𝟏𝟎𝟐𝟎 

A𝟐B𝟏

𝟐

C 𝟏

𝟏𝟎

D 𝟐

𝟓
18

A 𝒙𝟐 + 𝒚𝟐 = 𝟒B (𝒙 − 𝟏)𝟐

+ (𝒚 + 𝟐)𝟐 = 𝟒

C 𝟓𝒙𝟐 + 𝟑𝒚𝟐 = 𝟏D 𝒙 + 𝒚 = 𝟏

19 
𝒌

𝒙𝟐

𝟏𝟔
+

𝒚𝟐

𝒌
= 𝟏(𝟎 , 𝟑)

A𝟕B𝟐𝟓C 𝟏𝟑D 𝟏

20 𝒆𝟎

A−𝟐B−𝟏C 𝟏D 𝟐

21 𝒆 = 𝟎

ABC D 

22 (𝒙+𝟐)𝟐

𝟒
−

(𝒚−𝟑)𝟐

𝟏𝟔
= 𝟏

A𝟐B𝟒C 𝟔D 𝟓

23 𝒙𝟐

𝟐𝟓
−

𝒚𝟐

𝟏𝟔
= 𝟏

A
𝒚 = ±

𝟒

𝟓
𝒙

B𝒚 = ±𝟓𝒙C 𝒚 = 𝟒𝒙D 
𝒚 = ±

𝟓

𝟒
𝒙

24 𝒙𝟐

𝟗
−

(𝒚−𝟑)𝟐

𝟏𝟔
= 𝟏

A 𝒆 = 𝟎 B 
𝒆 =

𝟑

𝟓
 

C 𝒆 = 𝟏  D 
𝒆 =

𝟓

𝟑
 

25 (𝒙−𝟐)𝟐

𝟏𝟐
−

(𝒚+𝟑)𝟐

𝟏𝟔
= 𝟏

A (𝟐, 𝟑) B (𝟐 , −𝟑) C (𝟑 , 𝟐) D (𝟏𝟐 , 𝟏𝟔) 

26 𝒙𝟐

𝟒
−

𝒚𝟐

𝟏
= 𝟏

 

A (𝟎 , 𝟐) , (𝟎 , −𝟐) B (𝟐 , 𝟎) , (−𝟐 , 𝟎 ) C (𝟎 , 𝟏) , (𝟏 , −𝟏) D (𝟏 , 𝟐) , (𝟏 , −𝟐) 

27 𝟒𝒙𝟐 + 𝟐𝒙𝒚 + 𝟑𝒚𝟐 = 𝟏 

A B C D  

28  𝟔𝒚𝟐 − 𝟐𝟒𝒚 + 𝟐𝟖 − 𝒙 = 𝟎  

A  B  C  D  
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