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Pre-Calculus

 

3𝑥 + 6 = 0  ( Equation ) 

 solve the equationfind 

x x 

𝑓(𝑥) = 3𝑥 + 6   ( Function ) 

Domain , Range, even , odd , inverse.

 

vertical line test 

functionequation
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𝐒𝐨𝐥𝐯𝐢𝐧𝐠 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧𝐬 ∶ 

solve the equation x 

𝟏. Difference between two squares ∶ 

𝒂𝟐 − 𝒃𝟐 = (𝒂 − 𝒃)(𝒂 + 𝒃)

Examples ∶  

1.  𝑥2 − 4 = (𝑥 − 2)(𝑥 + 2) 

2. 𝑥2 − 3 = (𝑥 − √3 )(𝑥 + √3) 

3. 𝑥2 + 4 = 0      𝑁𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 .  

𝟐. Common factor :   

Examples ∶  

1.  3𝑥3 − 6𝑥 = 0  

3𝑥 (𝑥2 − 2) = 0  

3𝑥 ( 𝑥 − √2 )(𝑥 + √2 ) = 0 

𝑥 = 0 , , 𝑥 = √2  , 𝑥 = −√2 

𝟑. Difference cubes and plus of cubes ∶

(𝒙𝟑 ± 𝒂𝟑) = (𝒙 ± 𝒂)(𝒙𝟐 ∓ 𝒙𝒂 + 𝒂𝟐) 

Ex ∶ Solve ∶  

1. 𝑥3 + 8  ?  

= (𝑥 + 2)(𝑥2 − 2𝑥 + 4)  

2. 𝑥3 − 64 ?  

= (𝑥 − 4)(𝑥2 + 4𝑥 + 16 ) 
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𝟒. Quadratic equation ∶

𝑻𝒉𝒆 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 ∶ (𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄) 

𝐸𝑥 ∶ 𝑆𝑜𝑙𝑣𝑒 ∶  

1.  𝑥2 + 5𝑥 + 6 = 0 

( 𝑥 + 3)(𝑥 + 2) = 0 

𝑥 = −3 , 𝑥 = −2 

2. 𝑥2 − 5𝑥 − 6 = 0 

Solution :  

= (𝑥 − 6)(𝑥 + 1) = 0 

𝑥 = 6  , 𝑥 = −1 

 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 

1. 𝑏2 − 4𝑎𝑐 > 0                                                     

2. 𝑏2 − 4𝑎𝑐 < 0                                                         

3. 𝑏2 − 4𝑎𝑐 = 0                                           
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𝐸𝑥 ∶ 𝑆𝑜𝑙𝑣𝑒 ∶  

1.  𝑥2 + 5𝑥 + 6 = 0   

Solution :  

𝑏2 − 4𝑎𝑐 = 25 − 4 ∗ 1 ∗ 6 = 1 > 0 , 𝑇𝑤𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠  

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
=  

−5 ± √25 − 4 ∗ 1 ∗ 6

2
=

−5 ± 1

2
 

𝑥 = −2  , 𝑥 = −3 

2.  𝑥2 + 𝑥 + 1 = 0 

Solution :  

𝑏2 − 4𝑎𝑐 = 0  ;    1 − 4 = −3  ,, 𝑁𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.  

3.  3𝑥2 + 4𝑥 + 1 = 0 

Solution :  

𝑏2 − 4𝑎𝑐 = 0  ;    16 − 12 = 4 > 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
=

−4 ± √4

6
=

−4 ± 2

6
 

𝑥 =  −
1

3
  , 𝑥 = −1  
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Chapter ( 1 ) Functions and models 

The graphs of functions 

 

 

 

𝑦 = 𝑥  

𝑦 = 𝑥2
 

𝑦 = 𝑥3 
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𝑦 = √𝑥 

𝑦 =
1

𝑥
 

𝑦 = 𝑒𝑥 

𝑦 = 𝑙𝑛𝑥       Or    𝑦 = log 𝑥 
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 𝑺𝒊𝒏𝒙   

 

 𝑪𝒐𝒔𝒙 

 

 

 

 

 

𝑦 = |𝑥| 

2𝜋 

𝜋 

2𝜋 
𝑃𝑒𝑟𝑖𝑜𝑑 2𝜋 

𝑃𝑒𝑟𝑖𝑜𝑑 2𝜋 
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𝟑. 𝑻𝒂𝒏𝒙 

 

𝟒. 𝑪𝒐𝒕𝒙  

 

 

 

 

 

 

 

𝑃𝑒𝑟𝑖𝑜𝑑 𝜋 
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Domain : 

Note ( 1 ) ∶  

 ℝall 

real numbers (−∞, ∞)

Note (2) ∶  

Note ( 3 ): 

𝐸𝑥 ∶ 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 ∶  

1.  𝑓(𝑥) =  𝑥3 + 3𝑥2 + 5 ?  

𝐷𝑜𝑚𝑎𝑖𝑛 ∶ ℝ 

2. 𝑓(𝑥) =  3𝑥 + √𝑥 − 1
3

+ 5𝑥2 + |𝑥 − 5| ?  

𝐷𝑜𝑚𝑎𝑖𝑛 ∶ ℝ 

 

 

 

1- Closed Interval ( ) 

[0,4]  0،40،4 

2- Open Interval ( ) 

(0 4) 0،40،4 

3- Group ( )

{4,0}  0،4

• ∞ ∞ 

Types of 

Intervals  

 

 أتس 
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3. 𝑓(𝑥) = √𝑥 − 3   ?  

Solution :  

𝑥 − 3 = 0  ;   𝑥 = 3  

 

𝐷 = [3, ∞) 

 

4. 𝑓(𝑥) =  √𝑥2 − 5𝑥 + 6 + 3𝑥2 − 5 ?  

𝑥2 − 5𝑥 + 6 = 0  ;   (𝑥 − 3)(𝑥 − 2) = 0 

𝑥 = 3 , 𝑥 = 2  

 

𝐷𝑜𝑚𝑎𝑖𝑛 = (−∞, 2] ∪ [3, ∞)

 

5. 𝑔(𝑥) = log(4 − 𝑥2)?  

4 − 𝑥2 = 0  ;   𝑥 = 2 , 𝑥 = −2 

𝐷𝑜𝑚𝑎𝑖𝑛 (−2,2) 

 

++++++++++++++++++++ ------------------------------- 

3 2 

+++++++++++++++

+ 

-------------------

-- 

+++++++++

+ 

3 

-2 2 

------------------------ +++++++++++

+++ 

------------------- 
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6. 𝑓(𝑥) =
𝑥 − 3

𝑥2 + 3𝑥 + 2
?  

Solution :  

𝑥2 + 3𝑥 + 2 = 0  ;    (𝑥 + 2)(𝑥 + 1) = 0  ;    𝑥 = −2 , 𝑥 = −1 

𝐷𝑜𝑚𝑎𝑖𝑛 ∶ ℝ − {−2, −1}

 

7. 𝑔(𝑥) =  
√𝑥 − 1

𝑥2 − 1
 ? 

𝑥 − 1 = 0  ;   𝑥 = 1  

 

𝑧𝑒𝑟𝑜𝑠 ∶   𝑥2 − 1 = 0  ;   𝑥 = 1, −1 

𝐷𝑜𝑚𝑎𝑖𝑛 ∶  [1, ∞) − {1} = (1, ∞)

 

8.  𝑦 =
3 − 𝑥

1 −
3
𝑥

 ?  

Solution :  

• 

𝑥 = 0  ;    1 −
3

𝑥
= 0  ;   

3

𝑥
= 1  ;   𝑥 = 3

𝐷𝑜𝑚𝑎𝑖𝑛 ∶ ℝ − { 0,3 } 

++++++++++++++++++++++ --------------------------- 

1 
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Note ( 4 ) ∶  

9. 𝑓(𝑥) = √3 − 𝑥 − log(𝑥 − 2) ?  

Solution :  

3 − 𝑥 = 0  ;   𝑥 = 3   

 

𝑥 − 2 = 0  ; 𝑥 = 2  

𝐷𝑜𝑚𝑎𝑖𝑛 (2, 3]

 

• 3 

• 2 log

10. 𝑓(𝑥) =
√𝑥 − 2

√𝑥 − 3
 ? 

 

𝑥 − 2 = 0   ;   𝑥 = 2

𝑥 − 3 = 0  ;   𝑥 = 3 

𝐷𝑜𝑚𝑎𝑖𝑛 [3, ∞) − {3} = (3, ∞)

3

 

3 

++++++++++++++++++ 

3 

-------------------------------- +++++++++++++++++++

+ 

2 

+++++++++++++++++++++++++++++++++ ------------ 

+++++++++

+ 

------------------------------------------

--- 

------------------------ 

    

    

2 
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11. 𝑓(𝑥) = √
𝑥 − 2

𝑥 − 3
 ?  

Solution :  

.

𝑥 − 2 = 0 ;   𝑥 = 2   ; ;     𝑥 − 3 = 0  ;   𝑥 = 3 

 

 

 

𝐷𝑜𝑚𝑎𝑖𝑛 = (−∞, 2] ∪ [3, ∞) − {3} = (−∞, 2] ∪ (3, ∞)

 

12. 𝑓(𝑋) =  √2 − 𝑥 +
𝑥2+3

√𝑥−1
 ?  

Solution :   

3

2 − 𝑥 = 0  ; 𝑥 = 2  

𝑥 − 1 = 0  ;   𝑥 = 1 

 

𝐷𝑜𝑚𝑎𝑖𝑛 = [1,2] − {1} = (1,2]

 

2 

1 

+++++++++++++++++++++++++++++++ -------------

--- 

2 3 

+++++++++++++++++ -------------------

-- 

+++++++++++ 

-------------------------------- ++++++++++++++++++ 
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13. 𝑔(𝑥) =  √2 − √𝑥 ?  

𝑥 = 0  

2 − √𝑥 = 0  ; √𝑥 = 2  ; 𝑥 = 4  

𝐷𝑜𝑚𝑎𝑖𝑛 = [0,4] 

 

14. 𝑓(𝑥) =  
log(2−𝑥)

√𝑥
4

−1
 ? 

Solution :  

2 − 𝑥 = 0  ;   𝑥 = 2  

𝑥 = 0 

𝐷𝑜𝑚𝑎𝑖𝑛 = [0,2) − {1} 

15. 𝑓(𝑥) =  √|𝑥 − 3| ?   

𝑥 − 3 = 0 ; ; ; 𝑥 = 3  

𝐷𝑜𝑚𝑎𝑖𝑛 ∶  ℝ 

16. 𝑓(𝑥) = log|𝑥 − 3| ?  

 

𝑥 − 3 = 0  ;   𝑥 = 3

𝐷𝑜𝑚𝑎𝑖𝑛 ℝ − {3} 

3

4 

------------------ ++++++++++++++++++++++++++++++++++

+ 

0 

+++++++++++++++++++++++

+ 

----------------------------------

-- 

------------------------------- ++++++++++++++ 

++++++++++++++++++++++++++++

+ 

3 

0 

2 

++++++++++++++++++ 

+++++++++++++++++++ +++++++++++++++++

+ 

++++++++++++++++

++ 

----------

----- 

3 
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17. 𝑓(𝑥) =
𝑐𝑜𝑠𝑥

1 − 𝑠𝑖𝑛𝑥
 ?  

Solution :  

1 − 𝑠𝑖𝑛𝑥 = 0 ;   𝑠𝑖𝑛𝑥 = 1   ;    𝑥 =
𝜋

2
    ; ; 𝐷𝑜𝑚𝑎𝑖𝑛 =  ℝ − {

𝜋

2
+ 2𝑛𝜋} 

18. 𝐿𝑒𝑡 𝑓(𝑥)𝑏𝑒 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝐷 = (−3,5) 𝑎𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 [2, ∞)  , 𝑡ℎ𝑒𝑛  

𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑔(𝑥) = 2 − 4𝑓(1 − 2𝑥)?  

Solution :  

x

−3 < 1 − 2𝑥 < 5  ;   −4 < −2𝑥 < 4  ;    2 > 𝑥 > −2  ;   (−2,2) 

Note ( 5 ) ∶  

𝑠𝑖𝑛−1𝑐𝑜𝑠−1

[−1,1] 

19.  𝑓(𝑥) = 3𝑐𝑜𝑠−1(2𝑥 + 1) + 𝜋 ? 

Solution : 

−1 ≤ 2𝑥 + 1 ≤ 1  ;     −2 ≤ 2𝑥 ≤ 0   ;     −1 ≤ 𝑥 ≤ 0  ;    𝐷𝑜𝑚: [−1,0] 

20. 𝑓(𝑥) =
𝑠𝑖𝑛−1(2 − 𝑥)

𝑥 − 1
 ?  

Solution :  

𝑠𝑖𝑛−1

−1 ≤ 2 − 𝑥 ≤ 1  ;   −3 ≤ −𝑥 ≤ −1  ;    3 ≥ 𝑥 ≥ 1   [1,3] 

𝐷𝑜𝑚𝑎𝑖𝑛 = [1,3] − {1} = (1,3]
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21. 𝑓(𝑥) =  √1 − √𝑥 − 1  ?  

Solution :  

𝑥 − 1 = 0  ;   𝑥 = 1  

 

1 − √𝑥 − 1 = 0  ;  √𝑥 − 1 = 1  ;   𝑥 − 1 = 1   , 𝑥 = 2 

 

 

𝐷𝑜𝑚𝑎𝑖𝑛 = [1,2] 

22. 𝐼𝑓 𝑓(𝑥) =
1

𝑥 − 2
 ,    3 ≤ 𝑥 ≤ 5    , 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑓(𝑥)?  

Solution :  

𝐷𝑜𝑚𝑎𝑖𝑛 ∶ [3,5] − { 2}  𝑠𝑜 [3,5] 

23.  𝐼𝑓 𝐷𝑜𝑚𝑎𝑖𝑛 𝑔(𝑥) = [1,3) , 𝑓(𝑥) =  √2 − 𝑥 , 𝑇ℎ𝑒𝑛 𝑑𝑜𝑚 𝑓 ∗ 𝑔 (𝑥) ?    

Solution :  

𝑔(𝑥)  

 

 𝑓(𝑥) =  √2 − 𝑥 ; 2 − 𝑥 = 0  ;   𝑥 = 2  

 

𝐷𝑜𝑚𝑎𝑖𝑛 ∶ [1,2] 

1 

2 

+++++++++++++++++++++ ----------------------------------- 

--------------- ++++++++++++++++++++++++++++++++

+ 

1 3 

2 

-------------------------------

- 

++++++++++++++ 

------------------ ++++++++++ -------------

-- 
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24 .  𝑔(𝑥) =  
1

√2𝑥 − 6
3   ?  

 

2𝑥 − 6 = 0   ; 2𝑥 = 6   ;   𝑥 = 3  

𝐷𝑜𝑚𝑎𝑖𝑛 ∶  ℝ −  {3} 

25 .   𝑓(𝑥): {
−𝑥4 + 3 , 𝑥 ≤ 2 

𝑥2 + 9 , 𝑥 > 2 
 

Solution :  

𝐷𝑜𝑚𝑎𝑖𝑛 ∶  (−∞, 2] ∪ (2, ∞) 

26.  𝑇ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑓(𝑥) = ln((2 − 4𝑥)(2𝑥 − 4)) ?  

 

 

𝐷𝑜𝑚𝑎𝑖𝑛: (
1

2
 , 2 ) 

 

27. 𝑇ℎ𝑒 𝑑𝑜𝑚𝑎𝑖𝑛 𝑜𝑓 𝑓(𝑥) =  √2 − |𝑥 + 3|  ?  

2 − |𝑥 + 3| = 0  ;  |𝑥 + 3| = 2   ; 𝑥 + 3 = ±2

𝑥 + 3 = 2; 𝑥 = −1 

𝑥 + 3 = −2; 𝑥 = −5 

 𝐷𝑜𝑚𝑎𝑖𝑛 ∶ [−5, −1]  

 

1

2
 2 

------------- ++++++

++++ 

-------------------- 

-1 -5 

------------- ------------- ++++++

++++ 
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:(𝑎𝑥)Exponential Functions 

 

•  

 

 
Law Example 

01  x0 = 1 70 = 1 

 x-n =
1

𝑥𝑛  x-3 =
1

𝑥3  

xmxn = xm+n x2x3 = x2+3 = x5 

 
𝑥𝑚

𝑥𝑛
= 𝑥𝑚−𝑛 

𝑥4

𝑥2
= 𝑥2 

 
𝑥𝑚𝑛

=  𝑥𝑚𝑛  (x2)3 = x2×3 = x6 

 𝑥
𝑛
𝑚 = √𝑥𝑛𝑚

 𝑥
2
3 = √𝑥23

 

 

 

 



CH1 : Functions and Models 

Page | 19  
 

 

 

 

1-  𝑒𝑥e

2.71 

2- x-axis    𝑎𝑥 ≠

0 

3-  

𝑖𝑓 𝑒𝑥 = −5 𝑡ℎ𝑒𝑛 𝑥 ℎ𝑎𝑠 𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑖𝑠 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 

 

4- 𝑎 > 𝑏 > 𝑐 > 𝑑 

 

 
 

 

 

 

 

𝑓(𝑥) =  𝑎𝑥 , 𝑎 > 1 

 𝑓(𝑥) = 3𝑥, 2𝑥, 𝑒𝑥 

 

𝑓(𝑥) =  𝑎𝑥 ,0 > 𝑎 > 1 

 𝑓(𝑥) = 0.5𝑥 

 

Very important 

notes 

𝑎𝑥 𝑏𝑥 𝑐𝑥 𝑑𝑥 
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: Functions ogarithmic L 

𝑓(𝑥) = log𝑏 𝑎 

 

 

𝑎 > 𝑏 > 𝑐

 

•  

• 1 

 

𝑏𝑎𝑠𝑒 ( ) 

𝑓(𝑥) = log2 𝑥, 𝑙𝑛𝑥 

𝑓(𝑥) = log0.5 𝑥 

log𝑎 𝑥 

log𝑏 𝑥 

log𝑐 𝑥 
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Logarithm Rules 

 

Rule 1 : log 𝑥 = log10 𝑥  

Rule 2 : log𝑒 𝑥 =  ln 𝑥  

Rule 3 : log𝑎 𝑎 = 1  

Rule 4 : log𝑏 𝑥𝑚 = 𝑚 log𝑏 𝑥  

Q : Find value of log4 16 ? 

log4 16 =  log4 42 = 2 log4 4 = 2 × 1 = 2 

 

 

Rule 5 : log 𝑎 + log 𝑏 = log(𝑎 × 𝑏) 

 

Rule 6 : log 𝑎 − log 𝑏 = log(
𝑎

𝑏
) 

1-  

2- 1 

Rule 7 : log𝑏 𝑎 =
ln 𝑎

ln 𝑏
=

log𝑐 𝑎

log𝑐 𝑏
 

• 7

 

Rule 8 : log𝑏 1 = 0 

Rule 9 : log𝑏 𝑎 =
1

log𝑎 𝑏
 

5،6
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              ( ) 

 
Q1 : find value of log4 32 + log4 50 − log4 25 

 

log4

32 × 50

25
= log4 64 = log4 43 = 3 

 

Q2 : find value of (log3 16) (log5 3)(log4 5) 

 

𝑙𝑛16

𝑙𝑛3
×

𝑙𝑛3

𝑙𝑛5
×

𝑙𝑛5

𝑙𝑛4
=

𝑙𝑛16

𝑙𝑛4
=

𝑙𝑛42

𝑙𝑛4
=

2𝑙𝑛4

𝑙𝑛4
= 2 

 

Q3 : find value of log2 √40
3

− log2 √5
3

 

 

log2 √
40

5

3

= log2 2 = 1 

 

Q4 : find value of log16 26 411 

 

 

x
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Q5 : write (log3 10 + log9 16) as one logarithm to base 3 

 

=  log3 10 +
log3 16

log3 9
= log3 10 +

log3 16

2 log3 3
= log3 10 +

1

2
log3 16 

 

= log3 10 + log3 161/2 = log3 40 

 

Q6 : find value of 
1

log3 60
+

1

log4 60
+

1

log5 60
 

 
 

 

              ( )

1-  

 
 

2- 

 
 

3- 
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Q7 : solve log2 3𝑥 + 1 = 4 

2log2 3𝑥+1 = 24 

3x+1=16 , x=5

 

Q8 : solve log𝑥 3𝑥 − 2 = 2 

 

Q9 : solve ln 3𝑥 − 1 = 5

 

Q10 : solve log2 𝑥 + log2 𝑥 − 3 = log3 9

 

Q11 : solve log1

3

1

𝑥2−7
= 2

1

1

1
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Q12 : solve log2(7𝑥 − 1) − log2 𝑥 = 1

log2

7𝑥 − 1

𝑥
= 1 

2log2
7𝑥−1

𝑥 = 21 ;  
7𝑥 − 1

𝑥
= 2 , 7𝑥 − 1 = 2𝑥 ;  𝑥 =

1

5
 

 

Q13 : solve ln(𝑥 + 4) − ln(𝑥 − 5) = 1 

 
 

Q14 : solve ln(lnx) = 1 

 
 

Q15 : solve log3 𝑥3 + log3 𝑥 = 40 

 

 

Q16 : if log𝑥 3 = 2 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 log3 3𝑥 ? 
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Q17 : solve log3(5 + 4 log2(𝑥 − 1)) = 2, 𝑥 > 1 

 

 

Q18 : solve 𝑒2𝑥+1 = 4 

 
 

Q19 : solve 32𝑥+1 = 2 

log3 32𝑥+1 = log3 2 

𝑥 =  
(log3 2) − 1

2
 

 

Q20 : solve 25𝑥 − 2(5)𝑥 = 3 
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Q21 : solve 𝑒5𝑥 − 4𝑒3𝑥 = 0 

 

 

Q22 : 𝑥 =
1

2
𝑙𝑛9 + 𝑙𝑛3, 𝑓𝑖𝑛𝑑 𝑒2𝑥

2𝑥 = 𝑙𝑛9 + 2𝑙𝑛3 = 𝑙𝑛9 + 𝑙𝑛9 = 2𝑙𝑛9 = 𝑙𝑛81 

𝑒2𝑥 = 𝑒𝑙𝑛81 = 81 

 

Q23 : 16𝑥 − 4𝑥 − 6 = 0 

𝑢 = 4𝑥 

𝑢2 − 𝑢 − 6 = 0 

(𝑢 − 3)(𝑢 + 2) = 0 , 𝑢 = 3 , −2 

4𝑥 = 3 , 𝑥 =  log4 3 

4𝑥 =  −2          

Q24 : find domain 𝑓(𝑥) = ln(
1

16𝑥
− 1) 

1

16𝑥
− 1 = 0 ;  

1

16𝑥
= 1 ; 1 =  16𝑥 ; 𝑥 = 0

 

𝑑𝑜𝑚𝑎𝑖𝑛 =  (−∞, 0) 

+++++++++++++++++++++ ----------------------------------- 

0 
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Q25 : find value of x that satisfies log 𝑥3/2 − log √𝑥 = 5 

 

𝑥 = 105

Q26: find the domain of 𝑓(𝑥) =  
1

ln(7−𝑥)
 

7 − 𝑥 = 0 ; 𝑥 = 7                           

ln(7 − 𝑥) = 0 

𝑒ln(7−𝑥) = 𝑒0; 7 − 𝑥 = 1; 𝑥 = 6 

𝑑𝑜𝑚𝑎𝑖𝑛 =  (−∞, 7)/{6} 

 

 

 

 

 

 

 

 

 

 

7 

----------------------------------- +++++++++++++++++++++ 
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Composition 

 

 

𝑓𝑜𝑔(𝑥) 𝑚𝑒𝑎𝑛𝑠 𝑓(𝑔(𝑥)) 

 

 

gf 
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Q6 𝑓(𝑥) =  √2 − 𝑥 , 𝑔(𝑥) = √𝑥, 𝑓𝑖𝑛𝑑 𝐷𝑓𝑜𝑔

𝑓𝑜𝑔 = 𝑓(𝑔) = √2 − √𝑥  

𝑓𝑜𝑟 √𝑥, 𝑥 = 0 

√2 − √𝑥 = 0 ; 𝑥 = 4 

𝐷 =  [0,4] 

 

 

------------------------------- ++++++++++++++ 

++++++++++++++++++++++++++++

+ 

0 

4 

----------

----- 
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Decomposition 

Q1 : ℎ(𝑥) = (𝑥 − 3)2 , ℎ(𝑥) = 𝑓𝑜𝑔(𝑥), 𝑓𝑖𝑛𝑑 𝑓(𝑥), 𝑔(𝑥) 

𝑓(𝑥) =  𝑥2 

𝑔(𝑥) = 𝑥 − 3 

 

Q2 : ℎ(𝑥) = 𝑠𝑖𝑛3𝑥 , ℎ(𝑥) = 𝑓𝑜𝑔(𝑥), 𝑓𝑖𝑛𝑑 𝑓(𝑥), 𝑔(𝑥) 

𝑓(𝑥) =  𝑥3 

𝑔(𝑥) = 𝑠𝑖𝑛𝑥 

 

Q3 : ℎ(𝑥) = 𝑠𝑖𝑛𝑥3 , ℎ(𝑥) = 𝑓𝑜𝑔(𝑥), 𝑓𝑖𝑛𝑑 𝑓(𝑥), 𝑔(𝑥) 

𝑓(𝑥) =  𝑠𝑖𝑛𝑥 

𝑔(𝑥) = 𝑥3 

 

Q4 : 𝐻(𝑥) =
1

√𝑥+𝑠𝑖𝑛𝑥
 , 𝐻(𝑥) = 𝑓𝑜𝑔𝑜ℎ(𝑥), 𝑓𝑖𝑛𝑑 𝑓(𝑥), 𝑔(𝑥), ℎ(𝑥) 

𝑓(𝑥) =  
1

𝑥
 

𝑔(𝑥) = √𝑥 

ℎ(𝑥) = 𝑥 + 𝑠𝑖𝑛𝑥 
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Even and Odd 

𝑐𝑜𝑚𝑚𝑜𝑛 𝑒𝑣𝑒𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 ∶  𝑥2, 𝑥4, |𝑥|, 𝑐𝑜𝑠𝑥, 𝑎𝑛𝑦 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 

𝑐𝑜𝑚𝑚𝑜𝑛 𝑜𝑑𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 ∶  𝑥, 𝑥3, 𝑥5, 𝑠𝑖𝑛𝑥 , 𝑡𝑎𝑛𝑥   

 

• x-x 

• Any even functions symmetry about y-axis 

• Any odd functions symmetry about orign 

• 𝑠𝑖𝑛𝑥2, 𝑒𝑣𝑒𝑛 

• 𝑡𝑎𝑛|𝑥|, 𝑒𝑣𝑒𝑛 

 

odd

x
-x

even

x

-x

neither

x-x



CH1 : Functions and Models 

Page | 35  
 

• 

even or odd 

𝑒𝑣𝑒𝑛 ± 𝑒𝑣𝑒𝑛 = 𝑒𝑣𝑒𝑛 

𝑜𝑑𝑑 ± 𝑜𝑑𝑑 = 𝑜𝑑𝑑 

𝑒𝑣𝑒𝑛 ± 𝑜𝑑𝑑 = 𝑛𝑒𝑖𝑡ℎ𝑒𝑟 

𝑒𝑣𝑒𝑛 × 𝑒𝑣𝑒𝑛 = 𝑒𝑣𝑒𝑛 

𝑒𝑣𝑒𝑛 × 𝑜𝑑𝑑 = 𝑜𝑑𝑑 

𝑜𝑑𝑑 × 𝑜𝑑𝑑 = 𝑒𝑣𝑒𝑛 
 

𝑄1 ∶ 𝑓(𝑥) = 𝑥3 + 𝑥 , 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑡ℎ𝑒𝑟 𝑓(𝑥) 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑜𝑑𝑑 𝑜𝑟 𝑛𝑒𝑖𝑡ℎ𝑒𝑟? 

odd + odd = odd

𝑓(1) = 1 + 1 = 2 

𝑓(−1) = −1 − 1 = −2 

odd

 

𝑄2 ∶ 𝑓(𝑥) = 𝑥3 + 1 , 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑡ℎ𝑒𝑟 𝑓(𝑥) 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑜𝑑𝑑 𝑜𝑟 𝑛𝑒𝑖𝑡ℎ𝑒𝑟?

odd + even = neither

𝑓(1) = 1 + 1 = 2 

𝑓(−1) = −1 + 1 = 0 

neither 
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𝑄3 ∶  𝑓(𝑥) = 𝑥2 + 1 , 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑡ℎ𝑒𝑟 𝑓(𝑥) 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑜𝑑𝑑 𝑜𝑟 𝑛𝑒𝑖𝑡ℎ𝑒𝑟?

even + even = even 

 

𝑄4 ∶ 𝑓(𝑥) = 𝑥|𝑥| , 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑡ℎ𝑒𝑟 𝑓(𝑥) 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑜𝑑𝑑 𝑜𝑟 𝑛𝑒𝑖𝑡ℎ𝑒𝑟? 

odd x even = odd

𝑓(1) = 1𝑥1 = 1 

𝑓(−1) = (−1)𝑥(1) = −1 

odd

 

𝑄5 ∶  𝑓(𝑥) = |𝑥|𝑠𝑖𝑛𝑥 , 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑡ℎ𝑒𝑟 𝑓(𝑥) 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑜𝑑𝑑 𝑜𝑟 𝑛𝑒𝑖𝑡ℎ𝑒𝑟? 

odd x odd = even 

𝑄6: 𝑓(𝑥) =
𝑥3

𝑥2 + |𝑥| + 3
, 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑡ℎ𝑒𝑟 𝑓(𝑥) 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑜𝑑𝑑 𝑜𝑟 𝑛𝑒𝑖𝑡ℎ𝑒𝑟? 

𝑜𝑑𝑑

𝑒𝑣𝑒𝑛 + 𝑒𝑣𝑒𝑛 + 𝑒𝑣𝑒𝑛
=

𝑜𝑑𝑑

𝑒𝑣𝑒𝑛
= 𝑜𝑑𝑑 

 

𝑄7: 𝑓(𝑥) = |𝑥 − 1| − |𝑥 + 1| 

𝑓(1) = 0 − 2 = −2 

𝑓(−1) = 2 − 0 = 2 

odd
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𝑄8: 𝑓(𝑥) =
𝑠𝑖𝑛𝑥2

𝑥3 − 2𝑥
 

𝑒𝑣𝑒𝑛

𝑜𝑑𝑑 − 𝑜𝑑𝑑
=

𝑒𝑣𝑒𝑛

𝑜𝑑𝑑
= 𝑜𝑑𝑑 

𝑄9 ∶  𝑓(𝑥) = 𝑥𝑡𝑎𝑛𝑥2 , 𝑖𝑠 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 𝑎𝑏𝑜𝑢𝑡 ? 

odd x even = odd (sym about origin) 
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𝑄13 ∶ 𝑖𝑓 𝑓(𝑥)𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑔(𝑥)𝑖𝑠 𝑜𝑑𝑑, 𝑓(3) = −4, 𝑔(1) = 3, 𝑓𝑖𝑛𝑑 𝑓𝑜𝑔(−1)? 

𝑓(𝑥)𝑒𝑣𝑒𝑛 𝑚𝑒𝑎𝑛𝑠 𝑓(−3) = 𝑓(3) = −4 

𝑔(𝑥)𝑒𝑣𝑒𝑛 𝑚𝑒𝑎𝑛𝑠𝑔(−1) = −𝑔(1) = −3 

𝑓𝑜𝑔(−1) = 𝑓(𝑔(−1)) = 𝑓(−3) = −4 

 

𝑄14 ∶  𝑓(𝑥) = ln (
𝑥 + 2

𝑥 − 2
) 

𝑓(3) = ln 5 

𝑓(−3) = 𝑙𝑛 (
−1

−5
) = 𝑙𝑛 (

1

5
) = 𝑙𝑛5−1 = −𝑙𝑛5 

odd 

𝑄15 ∶  𝑓(𝑥) = 𝑒2+𝑥 − 𝑒2−𝑥  

𝑓(1) = 𝑒3 − 𝑒1 

𝑓(−1) = 𝑒1 − 𝑒3 = −(𝑒3 − 𝑒1) 

odd
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New function from old 

x-axisy-axis

1- Shifting  
 

 

y-axis

Xx-axis 

Shrinking 
and 

Stretching

ReflectionShifting
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𝑄2 ∶  𝑓(𝑥) = 𝑥2 + 𝑥, ℎ𝑎𝑠 𝑡𝑟𝑎𝑛𝑠𝑙𝑎𝑡𝑒𝑑 2 𝑢𝑛𝑖𝑡𝑠 𝑟𝑖𝑔ℎ𝑡 𝑡ℎ𝑒𝑛 3 𝑢𝑛𝑖𝑡𝑠 𝑢𝑝, 𝑤𝑟𝑖𝑡𝑒 𝑡ℎ𝑒  

𝑛𝑒𝑤 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛. 
 

𝑠𝑡𝑒𝑝 1 ∶  𝑓(𝑥) = (𝑥 − 2)2 + (𝑥 − 2) 

𝑠𝑡𝑒𝑝 2 ∶  𝑓(𝑥) = (𝑥 − 2)2 + (𝑥 − 2) + 3 

 

Q1 
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𝑄3 ∶  𝑓(𝑥) = 𝑥2 + 4𝑥 + 5, 𝑤ℎ𝑎𝑡 𝑠ℎ𝑖𝑓𝑡𝑠 ℎ𝑎𝑝𝑝𝑒𝑛𝑒𝑑 𝑡𝑜 𝑓(𝑥) = 𝑥2 
 

• 

1.  

2. 𝑥2 1 

3. (
𝑥 

2
)2(𝑥 ± 𝑎)2 ± 𝑏 

 

𝑓(𝑥) = 𝑥2 + 4𝑥 + 4 − 4 + 5

𝑓(𝑥) = (𝑥 + 2)2 + 1

𝑠𝑜 𝑠ℎ𝑖𝑓𝑡 𝑢𝑝 1 𝑢𝑛𝑖𝑡 𝑎𝑛𝑑 𝑙𝑒𝑓𝑡 𝑡𝑤𝑜 𝑢𝑛𝑖𝑡𝑠

 

2- Reflection 

 
𝑄4 



CH1 : Functions and Models 

Page | 42  
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Inverse Functions 

 

𝑅𝑢𝑙𝑒 ∶  𝑖𝑓 𝑓−1(𝑎) = 𝑏 , 𝑡ℎ𝑒𝑛 𝑓(𝑏) = 𝑎 

 

One to one Functions 

11

11horizontal line test

11

1-1Not 1-1 

Inverse

Other functions

𝑓−1 𝑎 𝑓−1(𝑥)

Trigonometric functions

𝑠𝑖𝑛−1 𝑠𝑖𝑛
𝑐𝑜𝑠−1 𝑐𝑜𝑠
𝑡𝑎𝑛−1 𝑡𝑎𝑛

sec 𝑠𝑖𝑛−1 𝑥
𝑠𝑖𝑛 𝑐𝑜𝑠−1 𝑥
𝑐𝑜𝑠 𝑡𝑎𝑛−1 𝑥
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sin 𝑥, cos 𝑥, 𝑥2, |𝑥|11

11

𝑄1 ∶ 𝑤ℎ𝑖𝑐ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑖𝑠 1 − 1 

𝑎. 𝑓(𝑥) = 𝑥2 − 6𝑥 + 3 

𝑏. 𝑓(𝑥) =  𝑒𝑥2
 

𝑐. 𝑓(𝑥) = 3𝑥 + 1 

𝑑. 𝑓(𝑥) = 𝑐𝑜𝑠𝑥 + 3 

𝑒. 𝑓(𝑥) =  |𝑥 + 5| − 3  

 

Case 1 : 𝑓−1(𝑎) 

𝑄1 ∶ 𝑓(𝑥) = 𝑥2 − 7𝑥 + 4 , 𝑥 > 2, 𝑓𝑖𝑛𝑑 𝑓−1(−2) 

x2

2f(x)

−2 = 𝑥2 − 7𝑥 + 4 ; 𝑥2 − 7𝑥 + 6 = 0 

(𝑥 − 6)(𝑥 − 1) = 0 

𝑥 = 6 , 𝑥 = 1 

 

𝑄2 ∶ 𝑓(𝑥) = 3𝑒𝑥 − 2𝑒−𝑥 + 1, 𝑓𝑖𝑛𝑑 𝑓−1(2)

2

ans is x=0 

𝑄3 ∶ 𝑓(𝑥) = 3𝑒1−𝑥 − 2𝑠𝑖𝑛𝜋𝑥 + 𝑥, 𝑓𝑖𝑛𝑑 𝑓−1(6) 

ans is x=1 

 

ans is c 
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𝑄4 ∶ 𝑙𝑒𝑡  𝑓−1(𝑥) =  
𝑥

3𝑥 + 1
, 𝑤ℎ𝑖𝑐ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 ℎ𝑎𝑠 𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛? 

No solution  

3𝑥 + 1 = 0 

𝑥 =
−1

3
 

𝑄5 ∶ 𝑙𝑒𝑡  𝑓(𝑥) =  
𝑥2

𝑥2 + 1
, 𝑓−1(𝑥) = 3, 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑥 ? 

𝑓−1(𝑥) = 3 𝑠𝑜 

𝑓(3) = 𝑥 

𝑓(3) =  
32

32 + 1
=

9

10
= 𝑥 

 

Case 2 : 𝑓−1(𝑥) 

 

𝑓−1(𝑥)

1. yxxy 

2. y 

 

𝑄1 ∶ 𝑙𝑒𝑡  𝑓(𝑥) = 𝑥3 + 1, 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

 

𝑦 = 𝑥3 + 1 

𝑥 = 𝑦3 + 1 

𝑦3 = 𝑥 − 1 

𝑦 =  √𝑥 − 1
3

= 𝑓−1(𝑥) 
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𝑄2 ∶ 𝑙𝑒𝑡  𝑓(𝑥) =
𝑥 + 5

𝑥 + 1
, 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

𝑥 =
𝑦 + 5

𝑦 + 1
 

𝑥𝑦 + 𝑥 = 𝑦 + 5 

𝑥𝑦 − 𝑦 = 5 − 𝑥 

𝑦(𝑥 − 1) = 5 − 𝑥 

𝑦 =
5 − 𝑥

𝑥 − 1
= 𝑓−1(𝑥) 

 

𝑄3 ∶ 𝑙𝑒𝑡  𝑓(𝑥) =
3𝑥

3𝑥 + 1
, 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

𝑥 =
3𝑦

3𝑦 + 1
 

𝑥3𝑦 + 𝑥 = 3𝑦 

3𝑦 − 𝑥3𝑦 = 𝑥 

3𝑦(1 − 𝑥) = 𝑥 

3𝑦 =
𝑥

1 − 𝑥
 

𝑦 = log3(
𝑥

1 − 𝑥
) = 𝑓−1(𝑥) 

 

𝑄4 ∶ 𝑙𝑒𝑡  𝑓(𝑥) =
𝑒𝑥

2𝑒𝑥 + 1
, 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

𝑥 =
𝑒𝑦

2𝑒𝑦 + 1
 

2𝑥𝑒𝑦 + 𝑥 = 𝑒𝑦 

𝑒𝑦 − 2𝑥𝑒𝑦 = 𝑥 

𝑒𝑦(1 − 2𝑥) = 𝑥 

𝑒𝑦 =
𝑥

1 − 2𝑥
 

𝑒𝑦 = ln (
𝑥

1 − 2𝑥
) = 𝑓−1(𝑥) 
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𝑄5 ∶ 𝑙𝑒𝑡  𝑓(𝑥) = log4(𝑥 + 2) , 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

 

𝑥 = log4(𝑦 + 2) 

4𝑥 = 4log4(𝑦+2) = 𝑦 + 2 

𝑦 = 4𝑥 − 2 = 𝑓−1(𝑥) 

 

𝑄6 ∶ 𝑙𝑒𝑡  𝑓(𝑥) = 𝑥2 + 6𝑥 + 5 , 𝑥 > 0, 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

 

𝑥 = 𝑦2 + 6𝑦 + 5, 𝑤𝑒 𝑛𝑒𝑒𝑑 𝑡𝑜 𝑐𝑜𝑚𝑙𝑒𝑡𝑒 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 

𝑥 =  𝑦2 + 6𝑦 + 9 − 9 + 5 

𝑥 = (𝑦 + 3)2 − 4 

𝑥 + 4 = (𝑦 + 3)2 

𝑦 − 3 = √𝑥 + 4 

𝑦 = √𝑥 + 4 + 3 = 𝑓−1(𝑥) 

 

 

𝑅𝑢𝑙𝑒 ∶   𝐷𝑓−1(𝑥) = 𝑅𝑓(𝑥), 𝑎𝑛𝑑 𝑅𝑓−1(𝑥) = 𝐷𝑓(𝑥) 

rangerange 

𝑄7 ∶ 𝑓𝑖𝑛𝑑 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓(𝑥) =
𝑥 + 5

𝑥 + 1
 

𝑅𝑓(𝑥) = 𝐷𝑓−1(𝑥) 

𝑥 =
𝑦 + 5

𝑦 + 1
 

𝑦 =
5 − 𝑥

𝑥 − 1
= 𝑓−1(𝑥) 

𝐷𝑓−1(𝑥) = ℝ − {1} = 𝑅𝑓 
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ℎ𝑜𝑚𝑒𝑤𝑜𝑟𝑘 

𝑄8 ∶ 𝑙𝑒𝑡  𝑓(𝑥) = ln(𝑥 − 1) − ln(𝑥 + 1) , 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

 

 

 

 

 

𝑄9 ∶ 𝑙𝑒𝑡  𝑓(𝑥) = 4√4−𝑥 , 𝑓𝑖𝑛𝑑  𝑓−1(𝑥) 

 

 

 

 

𝑄10 ∶ 𝑙𝑒𝑡  𝑓(𝑥) = 𝑥3 + 2𝑥 + 3 𝑓𝑖𝑛𝑑 𝑥 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 𝑓−1(𝑥) = 1 

  

 

𝑄11 ∶ 𝑙𝑒𝑡  𝑓(𝑥) =
1

1 − 4𝑒𝑥
, 𝑓𝑖𝑛𝑑  𝑟𝑎𝑛𝑔𝑒 𝑓(𝑥) 
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ℎ𝑜𝑚𝑒𝑤𝑜𝑟𝑘 

𝑄1 ∶ 𝑓𝑖𝑛𝑑 𝑐𝑜𝑠−1 𝑐𝑜𝑠
20𝜋

7
 

 

 

 

𝑄2 ∶ 𝑓𝑖𝑛𝑑 𝑠𝑖𝑛−1 𝑠𝑖𝑛
23𝜋

8
 

 

 

 

𝑄3 ∶ 𝑓𝑖𝑛𝑑 𝑡𝑎𝑛−1 𝑡𝑎𝑛
15𝜋

4
 

 

 

 

𝑄4 ∶ 𝑓𝑖𝑛𝑑 𝑐𝑜𝑠 (2𝑠𝑖𝑛−1
4

5
) 
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Range 

 

𝑅 𝑠𝑖𝑛 𝑥 = [−1,1] 𝑅 𝑠𝑖𝑛−1 𝑥 = [
−𝜋

2
,
𝜋

2
] 

𝑅 𝑐𝑜𝑠 𝑥 = [−1,1] 𝑅 𝑐𝑜𝑠−1 𝑥 = [0, 𝜋] 

𝑅 𝑠𝑖𝑛2 𝑥 = [0,1] 𝑅𝑎𝑥 = (0, ∞) 

𝑅 𝑐𝑜𝑠2 𝑥 = [0,1] 𝑅√𝑎 − 𝑥2 = [0, √𝑎] 

𝑅 |𝑠𝑖𝑛𝑥| = [0,1] 𝑅(−√𝑎 − 𝑥2) = [−√𝑎, 0] 

𝑅𝑥2 = [0, ∞) 𝑅√𝑥 = [0, ∞) 

 

range

sin−1 𝑥, cos−1 𝑥, 𝑠𝑖𝑛𝑥, 𝑐𝑜𝑠𝑥, 𝑎𝑥 , 𝑎 − 𝑥2
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𝑄1 ∶ 𝑓𝑖𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 𝑓(𝑥) = 2 𝑠𝑖𝑛(3𝑥 − 2) − 1 

−1 ≤ sin(3x − 2) ≤ 1 

−2 ≤ 2sin(3x − 2) ≤ 2 

−3 ≤ 2sin(3x − 2) − 1 ≤ 1 

𝑠𝑜 𝑟𝑎𝑛𝑔𝑒  [−3,1] 

 

𝑄2 ∶ 𝑓𝑖𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 𝑓(𝑥) = 2 𝑐𝑜𝑠2(2𝑥) + 1 

0 ≤ 𝑐𝑜𝑠2(2𝑥) ≤ 1 

0 ≤ 2𝑐𝑜𝑠2(2𝑥) ≤ 2 

1 ≤ 2𝑐𝑜𝑠2(2𝑥) ≤ 3 

𝑠𝑜 𝑟𝑎𝑛𝑔𝑒  [1,3] 

𝑄3 ∶ 𝑓𝑖𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 𝑓(𝑥) =
3

2 + 𝑠𝑖𝑛𝑥
 

−1 ≤ 𝑠𝑖𝑛𝑥 ≤ 1 

1 ≤ 2 + 𝑠𝑖𝑛𝑥 ≤ 3 
1

3
≤

2 + 𝑠𝑖𝑛𝑥

3
≤

3

3
 

3 ≥
3

2 + 𝑠𝑖𝑛𝑥
≥ 1 

𝑠𝑜 𝑟𝑎𝑛𝑔𝑒  [1,3] 

 

𝑄4 ∶ 𝑓𝑖𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 𝑓(𝑥) = 3𝑒𝑥 + 10 

0 < 𝑒𝑥 < ∞ 

0 < 3𝑒𝑥 < ∞ 

10 < 3𝑒𝑥 + 10 < ∞ 

𝑠𝑜 𝑟𝑎𝑛𝑔𝑒  (10, ∞) 
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𝑄5 ∶ 𝑓𝑖𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 𝑓(𝑥) = √4 − 𝑥2 + 3 

0 ≤ √4 − 𝑥2 ≤ 2 

3 ≤ 3 + √4 − 𝑥2 ≤ 5 

𝑠𝑜 𝑟𝑎𝑛𝑔𝑒  [3,5] 

 

𝑄6 ∶  𝑓𝑖𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 𝑓(𝑥) = 2 sin−1(𝑥 − 1) − 1 

 

 

 

 

 

𝑄7 ∶  𝑓𝑖𝑛𝑑 𝑑𝑜𝑚𝑎𝑖𝑛 𝑓(𝑥) = 2 sin−1(𝑥 − 1) − 1 

 

 

 

 

 

𝑄8 ∶ 𝐼𝑓 𝑟𝑎𝑛𝑔𝑒 𝑓(𝑥) = [−1,5], 𝑓𝑖𝑛𝑑 𝑟𝑎𝑛𝑔𝑒 𝑔(𝑥) = 3 − 2𝑓(𝑥 − 3) 
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𝑄9 ∶ 𝑓𝑖𝑛𝑑 𝑅𝑎𝑛𝑔𝑒 𝑓(𝑥) = 2|𝑠𝑖𝑛𝑥| + 3 

0 ≤ |𝑠𝑖𝑛𝑥| ≤ 1 

0 ≤ 2|𝑠𝑖𝑛𝑥| ≤ 2 

3 ≤ 2|𝑠𝑖𝑛𝑥| + 3 ≤ 5 

𝑠𝑜 𝑟𝑎𝑛𝑔𝑒  [3,5] 

 

𝑄10 ∶  𝑓𝑖𝑛𝑑 𝑟𝑎𝑛𝑔𝑒 𝑜𝑓 𝑓(𝑥) =
𝑥 + 5

𝑥 + 1
 

𝑅𝑓(𝑥) = 𝐷𝑓−1(𝑥) 

𝑥 =
𝑦 + 5

𝑦 + 1
 

𝑦 =
5 − 𝑥

𝑥 − 1
= 𝑓−1(𝑥) 

𝐷𝑓−1(𝑥) = ℝ − {1} = 𝑅𝑓 

 

𝑄11 ∶ 𝑓𝑖𝑛𝑑 𝑟𝑎𝑛𝑔𝑒 𝑓(𝑥) = 𝑥2 + 4𝑥 − 13 

𝑓(𝑥) = 𝑥2 + 4𝑥 + 4 − 4 − 13 

𝑓(𝑥) = (𝑥 − 2)2 − 17 

0 ≤ (𝑥 − 2)2 < ∞ 

−17 ≤ (𝑥 − 2)2 < ∞ 

𝑠𝑜 𝑟𝑎𝑛𝑔𝑒 𝑓(𝑥) = [−17, ∞) 
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