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Computer Task -   

 

1. 𝑓 𝑥 =
1

𝑥
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 0                              

___________________________________________________________________________ 

2. 𝑓 𝑥 =
1

𝑥−3
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 3              

                          

 

3. 𝑓 𝑥 =
1

𝑥+2
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = −2              
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4. 𝑓 𝑥 =
2𝑥+3

3−𝑥
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 3              

 

 

5. 𝑓 𝑥 =
1

 𝑥−1 (𝑥+3)
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −3 𝑎𝑛𝑑 𝑥 = 1              

 
 

 

 

6. 𝑓 𝑥 =
𝑥

 𝑥−1 
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 1              
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7. 𝑓 𝑥 =
𝑥

 𝑥+2 (𝑥−3)
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −2  𝑎𝑛𝑑  𝑥 = 3              

 
 

 

8. 𝑓 𝑥 =
𝑥2

 𝑥+2 (𝑥−3)
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −2  𝑎𝑛𝑑  𝑥 = 3              

 
 

 

9. 𝑓 𝑥 =
𝑥−1

𝑥2              𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 0             
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10. 𝑓 𝑥 =
𝑥2

𝑥−1
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 1             

 
 

 

11. 𝑓 𝑥 =
𝑥3

𝑥2−1
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = −1  𝑎𝑛𝑑  𝑥 = 1             

 
 

 

12. 𝑓 𝑥 =
1

𝑥2+1
             𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 =  𝑛𝑜𝑛𝑒             
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Ex1 – Vertical Asymptotes 

 

1. 𝑓 𝑥 =
4

𝑥−2
     ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 2               ;    

 

 2− =  
+

−
    𝑦 →  −∞          ;          2+ =  

+

+
    𝑦 →  ∞          ;             I⟵⟶                                 

___________________________________________________________________________ 

 

2. 𝑓 𝑥 =
3𝑥−1

𝑥2+2𝑥−3
=

3𝑥−1

 𝑥+3 (𝑥−1)
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −3   𝑎𝑛𝑑   𝑥 = 1               ;    

 

    −3− =  
(−)

 − (−)
    𝑦 →  −∞       ;      −3+ =  

(−)

 + (−)
    𝑦 →  ∞     ;     𝑥 = −3        I⟵⟶          

 

 1− =  
(+)

 + (−)
    𝑦 →  −∞              ;      1+ =  

(+)

 + (+)
    𝑦 →  ∞          ;         𝑥 = 1       I⟵⟶                           

___________________________________________________________________________ 

 

3. 𝑓 𝑥 =
12

𝑥2−2𝑥−3
=

12

 𝑥−3 (𝑥+1)
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −1   𝑎𝑛𝑑   𝑥 = 3               ;    

 

 −1− =  
(+)

 − (−)
    𝑦 →  ∞       ;         −1+ =  

(+)

 − (+)
    𝑦 →  −∞     ;     𝑥 = −1        I⟵

⟶          

 

 3− =  
(+)

 − (+)
    𝑦 →  −∞       ;            3+ =  

(+)

 + (+)
    𝑦 →  ∞          ;         𝑥 = 1       I⟵⟶        

                    

 

4. 𝑓 𝑥 =
𝑥+4

𝑥−2
  ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 2   

 

 2− =  
(+)

 − 
    𝑦 →  −∞       ;          2+ =  

(+)

(+)
    𝑦 →  ∞     ;     𝑥 = 2        I⟵⟶          
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5. 𝑓 𝑥 =
𝑥2

4−𝑥2 =
𝑥2

 2−𝑥 (2+𝑥)
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −2   𝑎𝑛𝑑   𝑥 = 2               ;    

 

 −2− =  
(+)

 + (−)
    𝑦 → − ∞       ;     −2+ =  

(+)

 + (+)
    𝑦 →  ∞     ;     𝑥 = −2       I⟵⟶          

 

     2− =  
(+)

 + (+)
    𝑦 →  ∞               ;     2+ =  

(+)

 − (+)
    𝑦 →  −∞          ;         𝑥 = 1       I⟵

⟶        

 

6. 𝑓 𝑥 =
𝑥(𝑥+1)

 𝑥−1 (𝑥+2)
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −2   𝑎𝑛𝑑   𝑥 = 1               ;    

 

   −2− =  
(−)(−)

 − (−)
    𝑦 →  ∞       ;      −2+ =  

(−)(−)

 − (+)
    𝑦 →  −∞            ;     𝑥 = −2        I⟵

⟶          

 

     1− =  
(+)(+)

 − (+)
    𝑦 → −∞       ;        1+ =  

(+)(+)

 + (+)
    𝑦 →  ∞          ;         𝑥 = 1       I⟵⟶        

 

7. 𝑓 𝑥 =
 𝑥−1 (𝑥−4)

𝑥
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 0               ;    

 

       0− =  
(−)(−)

(−)
    𝑦 →  −∞       ;         0+ =  

(−)(−)

(+)
    𝑦 →  ∞            ;     𝑥 = 0        I⟵⟶          

 

 

8. 𝑓 𝑥 =
𝑥2+3

𝑥−1
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 1               ;    

 

         1− =  
(+)

(−)
    𝑦 →  −∞       ;             1+ =  

(+)

(+)
    𝑦 →  ∞                  ;     𝑥 = 0        I⟵⟶          

 

 

9. 𝑓 𝑥 =
𝑥3

𝑥2+3
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑛𝑜𝑛𝑒               ;    
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10. 𝑓 𝑥 =
𝑥

𝑥2+4
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑛𝑜𝑛𝑒               ;    

 

 

11. 𝑓 𝑥 =
𝑥2

𝑥−1
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑥 = 1               ;    

 

        1− =  
(+)

(−)
    𝑦 →  −∞       ;         1+ =  

(+)

(+)
    𝑦 →  ∞                  ;     𝑥 = 0        I⟵⟶          

 

12. 𝑓 𝑥 =
2𝑥2

𝑥2−1
=

2𝑥2

 𝑥−1 (𝑥+1)
   ;         𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 𝑥 = −1   𝑎𝑛𝑑   𝑥 = 1               ;    

 

     −1− =  
(+)

 − (−)
    𝑦 → ∞       ;        −1+ =  

(+)

 − (+)
    𝑦 →  −∞     ;     𝑥 = −2    I⟵

⟶
         

 

        1− =  
(+)

 − (+)
    𝑦 → −∞       ;               1+ =  

(+)

 + (+)
    𝑦 →  ∞          ;         𝑥 = 1       I⟵⟶        
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Ex2 – Non Vertical Asymptote 

 

1. 𝑓 𝑥 =
4

𝑥−2
=

4

𝑥

1−
2

𝑥

   ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒   𝑦 = 0               

 

𝑥 → −∞       𝑦 →  0−       ;     𝑥 → ∞        𝑦 →  0+            ;     𝑦 = 0   −⟵
⟶                                 

___________________________________________________________________________ 

 

2. 𝑓 𝑥 =
3𝑥−1

𝑥2+2𝑥−3
=

3

𝑥
−

1

𝑥2

1+
2

𝑥
−

3

𝑥2

   ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒   𝑦 = 0          

 

𝑥 → −∞       0− =  
(−)

(+)
    𝑦 →  −∞       ;   𝑥 → ∞         0+ =  

(+)

 + 
    𝑦 →  ∞     ;     𝑦 = 0        −⟵

⟶          

 

                        

___________________________________________________________________________ 

 

3. 𝑓 𝑥 =
12

𝑥2−2𝑥−3
=   

12

𝑥2

1−
2

𝑥
−

3

𝑥2

   ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒    𝑦 = 0                ;    

 

𝑥 → −∞               𝑦 →  0+       ;   𝑥 → ∞          𝑦 → 0+    ;     𝑦 = 0        −⟵⟶          

 

                    

 

4. 𝑓 𝑥 =
𝑥+4

𝑥−2
=  1 +

6

𝑥−2
= 1 +

6

𝑥

1−
2

𝑥

       ;             𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒   𝑦 = 1  

 

𝑥 → −∞             𝑦 →  1−       ;    𝑥 → ∞         𝑦 →  1+     ;     𝑦 = 1        −⟵
⟶          
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5. 𝑓 𝑥 =
𝑥2

4−𝑥2 = −1 +
4

4−𝑥2 =  −1 +
4

𝑥2

4

𝑥2−1
 ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠    𝑦 = −1          

 

𝑥 → −∞           𝑦 →  −1−       ;   𝑥 → ∞        𝑦 →  −1−     ;     𝑦 = −1        −⟵⟶          

 

6. 𝑓 𝑥 =
𝑥(𝑥+1)

 𝑥−1 (𝑥+2)
=

(𝑥2+𝑥)

(𝑥2+𝑥−2)
= 1 +

(𝑥2+𝑥)

(𝑥2+𝑥−2)
= 1 +

2

𝑥2

(1+
1

𝑥
−

2

𝑥2)
   ;      𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠   𝑦 = 1    

 

𝑥 → −∞           𝑦 →  1+       ;   𝑥 → ∞      𝑦 →  1+                  ;     𝑦 = 1        −⟵⟶          

 

7. 𝑓 𝑥 =
 𝑥−1 (𝑥−4)

(𝑥−2)
=  

(𝑥2−5𝑥+4)

(𝑥−2)
=  𝑥 − 3 −

2

(𝑥−2)
=  𝑥 − 3 −

2

𝑥

(1−
2

𝑥
)

 ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒     𝑦 = (𝑥 − 3) ;    

 

𝑥 → −∞        𝑦 →   𝑥 − 3 +      ;   

 

𝑥 → ∞           𝑦 →  (𝑥 − 3)−   ;   𝑦 =  𝑥 − 3    ;   ∕⟵⟶          

 

 

8. 𝑓 𝑥 =
𝑥2+3

𝑥−1
=  𝑥 − 1 +

4

(𝑥−1)
=  𝑥 + 1 +

4

𝑥

(1−
1

𝑥
)

  ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑦 = (𝑥 + 1)      ;    

 

𝑥 → −∞           𝑦 →  𝑥 + 1 −       ;  

 

𝑥 → ∞             𝑦 → (𝑥 + 1)+                  ;     𝑦 = (𝑥 + 1)        ∕⟵
⟶
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9. 𝑓 𝑥 =
𝑥3

𝑥2+3
= 𝑥 −

3𝑥

(𝑥2+3)
= 𝑥 −

3

𝑥

(1+
3

𝑥2)
        ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒 𝑦 = 𝑥               ;    

 

𝑥 → −∞           𝑦 → 𝑥+       ; 

 

𝑥 → ∞              𝑦 →  𝑥−                  ;     𝑦 = 𝑥        ∕⟵
⟶

   

 

 

10. 𝑓 𝑥 =
𝑥

𝑥2+4
=  

1

𝑥

1+
4

𝑥2

 ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒   𝑦 = 0               ;    

 

𝑥 → −∞         𝑦 → 0−       ;   𝑥 → ∞      𝑦 →  0+         ;     𝑦 = 0        −⟵
⟶

   

 

11. 𝑓 𝑥 =
𝑥2

𝑥−1
=  𝑥 + 1 +

1

(𝑥−1)
=  𝑥 + 1 +

1

𝑥

(1−
1

𝑥
)

     ;        𝑁𝑜𝑛  𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒   𝑦 = (𝑥 + 1)               ;    

 

𝑥 → −∞            𝑦 →  𝑥 + 1 −       ; 

 

𝑥 → ∞           𝑦 →  (𝑥 + 1)+         ;          𝑦 = (𝑥 + 1)        ∕⟵
⟶

         

 

12. 𝑓 𝑥 =
2𝑥2

𝑥2−1
= 2 +

2

𝑥2−1
 = 2 +

2

𝑥2

1−
1

𝑥2

  ;         𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒     𝑦 = 2         ;    

 

𝑥 → −∞         𝑦 → 2∓       ;   𝑥 → ∞      𝑦 →       2+     ;     𝑦 = 2        −⟵⟶
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Ex3 – Curve Sketching  

 

Process:  1. Find where curve crosses x and y axis.  

 2. Find all asymptotes. 

 3. Find stationary points and their nature. 

1.  

1. 𝑓 𝑥 =
4

𝑥−2
=

4

𝑥

1−
2

𝑥

  ;      

 

𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;  𝑁𝑜𝑛𝑒  ;           𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝒚 = −𝟐    

 

 2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶   𝑥 − 2 = 0    ;     𝑥 = 2 

      2− =  
(+)

(−)
    𝑦 →  −∞       ;       2+ =  

(+)

(+)
    𝑦 →  ∞                  ;     𝑥 = 0        I⟵

⟶
   

          𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 =
4

𝑥−2
=

4

𝑥

1−
2

𝑥

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = 0                   

   𝑥 → −∞     𝑦 → 0−       ;  𝑥 → ∞           𝑦 → 0+     ;     𝒚 = 𝟎        −⟵
⟶

    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;     𝑓 𝑥 = 4(𝑥 − 2)−1    ;     𝑓 ′ 𝑥 = −4(𝑥 − 2)−2 

 

  𝑓 ′ 𝑥 =
−4

(𝑥−2)2         ;     
−4

(𝑥−2)2 = 0    ;     𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑠𝑜 𝑛𝑜 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 
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2. 

 

1. 𝑓 𝑥 =
𝑥−2

𝑥−1
= 1 −

1

𝑥−1
= 1 −

1

𝑥

1−
1

𝑥

 

 

 𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;  𝑥 = 2 ;    2,0       𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝒚 = 𝟐   (0,2)  

 

      2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶   𝑥 − 1 = 0    ;     𝑥 = 1 

     1− =  
(−)

(−)
    𝑦 → ∞       ;         1+ =  

(−)

(+)
    𝑦 →  −∞     ;     𝑥 = 𝟏        𝐈⟵

⟶
    

               𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 = 1 −
1

𝑥

1−
1

𝑥

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = 1                   

𝑥 → −∞        𝑦 → 1+       ;     𝑥 → ∞           𝑦 → 1−     ;     𝒚 = 𝟐        −⟵
⟶

    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;     𝑓 𝑥 = 1 −
1

𝑥−1
    ;     𝑓 𝑥 = −(𝑥 − 1)−1 

 

  𝑓 ′ 𝑥 =
1

(𝑥−1)2         ;     
1

(𝑥−1)2 = 0    ;     𝑛𝑜 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑠𝑜 𝑛𝑜 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 
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3. 

1. 𝑓 𝑥 =
𝑥2+𝑥−2

𝑥2+𝑥−6
=

 𝑥+2 (𝑥−1)

 𝑥+3 (𝑥−2)
= 1 +

4

 𝑥+3 (𝑥−2)
= 1 +

4

𝑥2

1+
1

𝑥
−

6

𝑥2

 

 

 𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;  𝑥2 + 𝑥 − 2 = 0     ;      𝑥 + 2  𝑥 − 1 = 0      ;   𝑥 = −2,1    −2,0  (1,0) 

 

 𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝑦 =
1

3
   (0,

𝟏

𝟑
 )  

 

      2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶    𝑥 + 3  𝑥 − 2 = 0    ;     𝑥 = −3  𝑎𝑛𝑑 𝑥 = 2 

    −3− =  
(−)(−)

(−)(−)
    𝑦 → ∞       ;            −3+ =  

(−)(−)

(+)(−)
    𝑦 →  −∞     ;     𝑥 = −𝟑       𝐈⟵

⟶
    

 

 2− =  
(+)(+)

(+)(−)
    𝑦 → −∞       ;             2+ =  

(+)(+)

(+)(+)
    𝑦 →  ∞     ;     𝑥 = 𝟐       𝐈⟵⟶     

               𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 = 1 +
4

𝑥2

1+
1

𝑥
−

6

𝑥2

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = 1                   

𝑥 → −∞        𝑦 → 1+       ;     𝑥 → ∞           𝑦 → 1+     ;     𝒚 = 𝟏        −⟵⟶
    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;     𝑓 𝑥 = 1 +
4

𝑥2+𝑥−6
    ;     

 

  𝑓 ′ 𝑥 =
 𝑥2+𝑥−6 .0−4.(2𝑥+1)

(𝑥2+𝑥−6)2 =
(−8𝑥−4)

(𝑥2+𝑥−6)2 = 0   ;   (−8𝑥 − 4) = 0    ;       𝑥 = −
1

2
 

 

 𝐹𝑜𝑟  𝑥 =
1

2
      𝑦 = 1 +

4

𝑥2+𝑥−6
= 1 +

4

 −
1

2
 

2
+ −

1

2
 −6

= 1 +
4

− 
25

4
 

=
9

25
                   𝑇. 𝑃. =  −

1

2
,

9

25
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𝑁𝑎𝑡𝑢𝑟𝑒 𝑇𝑎𝑏𝑙𝑒 ∶   

x → −
1

2
 → 

f’(x) + 0 - 

Shape ↗ → ↘ 

 

    𝐻𝑒𝑛𝑐𝑒 𝑀𝑎𝑥. 𝑇. 𝑃. 𝑎𝑡   −
1

2
,

9

25
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4. 

1.      𝑓 𝑥 =
𝑥2 + 2𝑥 + 5

𝑥 + 1
=  𝑥 + 1 +

4

 𝑥 + 1 
= (𝑥 + 1) +

4
𝑥

1 +
1
𝑥

 

 

 𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;  𝑥2 + 𝑥 − 2 = 0     ;            𝑏2 − 4𝑎𝑐 < 0         ;         𝑛𝑜 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡𝑠   

 

 𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝑦 = 5   (0, 𝟓 )  

 

 2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶    𝑥 + 1 = 0    ;     𝑥 = −1 

    1− =  
(+)

(−)
    𝑦 → −∞       ;            1+ =  

(+)

(+)
    𝑦 →  ∞     ;     𝑥 = −𝟏       𝐈⟵

⟶
    

 

               𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 = (𝑥 + 1) +
4

𝑥

1+
1

𝑥

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = (𝑥 + 1)                   

𝑥 → −∞        𝑦 → (𝑥 + 1)−       ;     𝑥 → ∞           𝑦 →  (𝑥 + 1)+     ;     𝒚 = (𝑥 + 1)         ∕⟵
⟶

    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;     𝑓 𝑥 =  𝑥 + 1 +
4

 𝑥+1 
    ;     

 

  𝑓 ′ 𝑥 = 1 +
 𝑥+1 .0−4.1

(𝑥+1)2 = 1 −
4

(𝑥+1)2 =
(𝑥+1)2−4

(𝑥+1)2 =
𝑥2+2𝑥−3

(𝑥+1)2 = 0   ;       𝑥2 + 2𝑥 − 3 = 0 

 

  𝑥2 + 2𝑥 − 3 =  𝑥 + 3  𝑥 − 1 = 0    ;       𝑥 = 1        𝑎𝑛𝑑     𝑥 = −3 

 

 𝐹𝑜𝑟  𝑥 = 1      𝑦 =  𝑥 + 1 +
4

 𝑥+1 
= 2 + 2 = 4                   𝑇. 𝑃. =  1,4  

𝐹𝑜𝑟  𝑥 = −3      𝑦 =  𝑥 + 1 +
4

 𝑥 + 1 
= −2 − 2 = −4                   𝑇. 𝑃. =  −3,−4  
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𝑁𝑎𝑡𝑢𝑟𝑒 𝑇𝑎𝑏𝑙𝑒 ∶   

x → -3 → 1 → 

f’(x) + 0 - 0 - 

Shape ↗ → ↘ → ↗ 

 

    𝐻𝑒𝑛𝑐𝑒 𝑀𝑎𝑥. 𝑇. 𝑃. 𝑎𝑡  −3,−4    𝑎𝑛𝑑   𝑀𝑖𝑛𝑖. 𝑇𝑃. 𝑎𝑡 (1,4) 
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5. 

1.      𝑓 𝑥 =
𝑥 + 1

𝑥2 + 2𝑥 + 5
=

 𝑥 + 1 

𝑥2 + 2𝑥 + 5
=

 
1
𝑥

+
1
𝑥2 

1 +
2
𝑥

+
5
𝑥2

 

 

 𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;       𝑥 + 1 = 0     ;            𝑥 = −1         (−1,0)   

 

 𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝑦 =
1

5
   (0,

1

5
 )  

 

 2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶   𝑥2 + 2𝑥 + 5 = 0    ;      𝑏2 − 4𝑎𝑐 < 0         ;         𝑛𝑜 𝑟𝑒𝑎𝑙 𝑟𝑜𝑜𝑡𝑠 

  

          𝑵𝑶 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 

 

          𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 =
 𝑥+1 

𝑥2+2𝑥+5
=

 
1

𝑥
+

1

𝑥2 

1+
2

𝑥
+

5

𝑥2

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = 0                   

𝑥 → −∞        𝑦 → 0−       ;     𝑥 → ∞           𝑦 → 0+     ;     𝒚 = 𝟎        −⟵
⟶

    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;     
𝑥+1

𝑥2+2𝑥+5
    ;     

 

  𝑓 ′ 𝑥 =
 𝑥2+2𝑥+5 .1−2 𝑥+1 (𝑥+1)

(𝑥2+2𝑥+5)2 =
(𝑥2+2𝑥+5)−2(𝑥2+2𝑥+1)

(𝑥2+2𝑥+5)2 =
−𝑥2−2𝑥+3

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

 

  𝑥2 + 2𝑥 − 3 =  𝑥 + 3  𝑥 − 1 = 0    ;       𝑥 = 1        𝑎𝑛𝑑     𝑥 = −3 

 

 𝐹𝑜𝑟  𝑥 = 1      𝑦 =
𝑥+1

𝑥2+2𝑥+5
=

2

8
=

1

4
                   𝑇. 𝑃. =  1,

1

4
  

𝐹𝑜𝑟  𝑥 = −3      𝑦 =
𝑥 + 1

𝑥2 + 2𝑥 + 5
=
−2

8
= −

1

4
                   𝑇. 𝑃. =  −3,−

1

4
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𝑁𝑎𝑡𝑢𝑟𝑒 𝑇𝑎𝑏𝑙𝑒 ∶   

x → -3 → 1 → 

f’(x) - 0 + 0 - 

Shape ↘ → ↗ → ↘ 

 

    𝐻𝑒𝑛𝑐𝑒 𝑀𝑎𝑥. 𝑇. 𝑃. 𝑎𝑡  1,
1

4
    𝑎𝑛𝑑   𝑀𝑖𝑛𝑖. 𝑇𝑃. 𝑎𝑡  −3,−

1

4
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6. 

1.      𝑓 𝑥 =
2𝑥2

𝑥2 − 1
= 2 +

2

(𝑥2 − 1)
= 2 +

2

 𝑥 + 1 (𝑥 − 1)
= 2 +

2
𝑥2

1 −
1
𝑥2

 

 

 𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;       
2𝑥2

𝑥2 − 1
= 0     ;      2𝑥2 = 0   ;  𝑥 = 0  

 

 𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝑦 = −1   (0,0 )  

 

 2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶    𝑥 + 1  𝑥 − 1 = 0    ;      𝑥 = −1  𝑎𝑛𝑑  𝑥 = 1 

  

    −1− =  
(+)

(+)
    𝑦 → ∞       ;            −1+ =  

(+)

(−)
    𝑦 → −∞     ;     𝑥 = −1       𝐈⟵

⟶
    

           

    1− =  
(+)

(−)
    𝑦 → −∞       ;            1+ =  

(+)

(+)
    𝑦 →  ∞     ;     𝑥 = 1       𝐈⟵

⟶
    

 

          𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 = 2 +
2

𝑥2

1−
1

𝑥2

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = 2                   

𝑥 → −∞        𝑦 → 2+       ;     𝑥 → ∞           𝑦 → 2+     ;     𝒚 = 𝟐        −⟵⟶
    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;    𝑓 𝑥 =  2 +
2

(𝑥2−1)
    ;     

 

  𝑓 ′ 𝑥 =
(𝑥2−1).0−2 2𝑥 

(𝑥2−1)2 =
−4𝑥

(𝑥2−1)2 = 0   ;        𝑥 = 0 

   

 𝐹𝑜𝑟  𝑥 = 0      𝑦 =
2𝑥2

𝑥2−1
= 0                   𝑇. 𝑃. =  0,0  
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𝑁𝑎𝑡𝑢𝑟𝑒 𝑇𝑎𝑏𝑙𝑒 ∶   

x → 0 → 

f’(x) + 0 - 

Shape ↗ → ↘ 

 

    𝐻𝑒𝑛𝑐𝑒 𝑀𝑎𝑥. 𝑇. 𝑃. 𝑎𝑡  0,0  
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7. 

1.      𝑓 𝑥 =
𝑥2 − 10𝑥 + 9

𝑥2 + 10𝑥 + 9
= 1 −

20𝑥

𝑥2 + 10𝑥 + 9
= 1 −

20𝑥

 𝑥 + 1 (𝑥 + 9)
= 1 −

20
𝑥

1 +
10
𝑥 +

9
𝑥2

 

 

 𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;       
𝑥2 − 10𝑥 + 9

𝑥2 + 10𝑥 + 9
= 0     ;       𝑥 − 1  𝑥 − 9 = 0   ;  𝑥 = 1  𝑎𝑛𝑑 𝑥 = 9    1,0 , (9,0) 

 

 𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝑦 = 1   (0,1)  

 

 2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶    𝑥 + 1  𝑥 + 9 = 0    ;      𝑥 = −1  𝑎𝑛𝑑  𝑥 = −9 

  

    −1− =  
(+)

(−)
    𝑦 → −∞       ;           −1+ =  

(+)

(+)
    𝑦 →  ∞     ;     𝑥 = −1       𝐈⟵

⟶
    

           

   −9− =  
(+)

(+)
    𝑦 → ∞       ;            −9+ =  

(+)

(−)
    𝑦 → −∞     ;     𝑥 = −9       𝐈⟵

⟶
    

 

          𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 = 1 −
20𝑥

 𝑥+1 (𝑥+9)
= 1 −

20

𝑥

1+
10

𝑥
+

9

𝑥2

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = 1                   

𝑥 → −∞        𝑦 → 1+       ;     𝑥 → ∞           𝑦 → 1−     ;     𝒚 = 𝟏        −⟵
⟶

    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;    𝑓 𝑥 = 1 −
20𝑥

𝑥2+10𝑥+9
    ;     

 

 𝑓 ′ 𝑥 =
 𝑥2 + 10𝑥 + 9 .  −20 −  −20𝑥  2𝑥 + 10 

 𝑥2 + 10𝑥 + 9 2
=
 −20𝑥2 − 200𝑥 − 180 +  40𝑥2 + 200𝑥 

 𝑥2 + 10𝑥 + 9 2
 

                           =
 −20𝑥2 − 200𝑥 − 180 + (40𝑥2 + 200𝑥)

(𝑥2 + 10𝑥 + 9)2
=

20𝑥2 − 180

(𝑥2 + 10𝑥 + 9)2
= 0 

 

                           =
20𝑥2 − 180

(𝑥2 + 10𝑥 + 9)2
= 0             ;     20 𝑥2 − 9 = 0       ;     𝑥 − 3  𝑥 + 3 = 0   ;    𝑥 = 3 𝑎𝑛𝑑 𝑥 = −3 
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 𝐹𝑜𝑟  𝑥 = 3      𝑦 = 1 −
20𝑥

𝑥2+10𝑥+9
= 1 −

20(3)

(3)2+10(3)+9
= 1 −

60

48
= − 

12

48
= −

1

4
                  𝑇. 𝑃. =  3,−

1

4
  

 

𝐹𝑜𝑟  𝑥 = −3      𝑦 = 1 −
20𝑥

𝑥2 + 10𝑥 + 9
= 1 −

20(−3)

(−3)2 + 10(−3) + 9
= 1 −

−60

−12
= − 4         𝑇. 𝑃. =  −3,−4  

 

𝑁𝑎𝑡𝑢𝑟𝑒 𝑇𝑎𝑏𝑙𝑒 ∶   

x → -3 → 3 → 

f’(x) + 0 - 0 + 

Shape ↗ → ↘ → ↗ 

 

    𝐻𝑒𝑛𝑐𝑒 𝑀𝑎𝑥. 𝑇. 𝑃. 𝑎𝑡  −3,−4   𝑎𝑛𝑑 𝑀𝑖𝑛𝑖. 𝑇. 𝑃. 𝑎𝑡  3, −
1

4
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8. 

1.      𝑓 𝑥 =
2𝑥2 − 3𝑥 − 3

𝑥2 − 3𝑥 + 2
= 2 +

3𝑥 − 7

𝑥2 − 3𝑥 + 2
= 2 +

3𝑥 − 7

 𝑥 − 1 (𝑥 − 2)
= 2 +

3
𝑥
−

7
𝑥2

1 −
3
𝑥

+
2
𝑥2

 

 

 𝑥 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛 𝑦 = 0   ;       
2𝑥2 − 3𝑥 − 3

𝑥2 − 3𝑥 + 2
= 0     ;      𝑡𝑜𝑜 𝑑𝑖𝑓𝑖𝑐𝑢𝑙𝑡 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑟𝑜𝑜𝑡𝑠 𝑠𝑜 𝑙𝑒𝑎𝑣𝑒 

 

 𝑦 − 𝑎𝑥𝑖𝑠 𝑤𝑕𝑒𝑛  𝑥 = 0 ⇒ 𝑦 = −
3

2
    0, −

3

2
   

 

 2.      𝐴𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠 ∶           𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶    𝑥 − 1  𝑥 − 2 = 0    ;      𝑥 = 1  𝑎𝑛𝑑  𝑥 = 2 

  

    1− =  
(−)

(+)
    𝑦 → −∞       ;           1+ =  

(−)

(−)
    𝑦 →  ∞     ;     𝑥 = 1       𝐈⟵

⟶
    

           

   2− =  
(−)

(−)
    𝑦 → ∞       ;            2+ =  

(−)

(+)
    𝑦 →  −∞     ;     𝑥 = 2       𝐈⟵

⟶
    

 

          𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙 ∶            𝑦 = 2 +
3𝑥−7

 𝑥−1 (𝑥−2)
= 2 +

3

𝑥
−

7

𝑥2

1−
3

𝑥
+

2

𝑥2

           𝑁𝑜𝑛 𝑉𝑒𝑟𝑡𝑖𝑐𝑎𝑙    𝑦 = 2                   

𝑥 → −∞        𝑦 → 2−       ;     𝑥 → ∞           𝑦 → 2+     ;     𝒚 = 𝟐        −⟵
⟶

    

 

 3.      𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠 ∶    𝑓 ′ 𝑥 = 0        ;    𝑓 𝑥 = 2 +
3𝑥−7

𝑥2−3𝑥+2
    ;     

 

 𝑓 ′ 𝑥 =
 𝑥2 − 3𝑥 + 2 .  3 −  3𝑥 − 7  2𝑥 − 3 

 𝑥2 − 3𝑥 + 2 2
=
 3𝑥2 − 9𝑥 + 6 −  6𝑥2 − 23𝑥 + 21 

 𝑥2 − 3𝑥 + 2 2
 

                           =
 −3𝑥2 + 14𝑥 − 15 

(𝑥2 + 10𝑥 + 9)2
= 0 

 

                           = 3𝑥2 − 14𝑥 + 15 = 0     ;      3𝑥 − 5  𝑥 − 3 = 0    ;      3𝑥 − 5  𝑥 − 3 = 0   ;    𝑥 =
5

3
 𝑎𝑛𝑑 𝑥 = 3 
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 𝐹𝑜𝑟  𝑥 = 3      𝑦 = 2 +
3𝑥−7

 𝑥−1 (𝑥−2)
= 2 +

9−7

 2 (1)
= 3                  𝑇. 𝑃. =  3,3  

 

𝐹𝑜𝑟  𝑥 =
5

3
      𝑦 = 2 +

3  
5
3 − 7

 
2
3
  −

1
3
 

= 2 +
−2

 −
2
9
 

= 11          𝑇. 𝑃. =  
5

3
, 11  

 

𝑁𝑎𝑡𝑢𝑟𝑒 𝑇𝑎𝑏𝑙𝑒 ∶   

x → 
5

3
 → 3 → 

f’(x) - 0 + 0 - 

Shape ↘ → ↗ → ↘ 

 

    𝐻𝑒𝑛𝑐𝑒 𝑀𝑎𝑥. 𝑇. 𝑃. 𝑎𝑡  3,3   𝑎𝑛𝑑 𝑀𝑖𝑛𝑖. 𝑇. 𝑃. 𝑎𝑡  
5

3
, 11   

 

 

  



 Advanced Higher - Unit 2.4 Properties of Functions - Solutions 

Adv. Higher Unit 2.4 Properties of functions Page 25 
 

 

Ex 5 – Inverse, Odd and Even Functions 

 

1.  𝑎      𝑓 𝑥 = 2𝑥    ;    𝑦 = 2𝑥    ;    𝑥 =
1

2
𝑦    ;    𝑓−1 𝑥 =

1

2
𝑥     

 

 

            𝑏       𝑓𝑥 = 2 − 𝑥   ;    𝑦 = 2 − 𝑥    ;    𝑥 = 2 − 𝑦    ;    𝑓−1 𝑥 = 2 − 𝑥     

 

 

            𝑐       𝑓𝑥 =
2

𝑥
   ;    𝑦 =

2

𝑥
    ;    𝑥 =

2

𝑥
    ;    𝑓−1 𝑥 =

2

𝑥
     

 

 

            𝑑       𝑓𝑥 = 2𝑥    ;    𝑦 = 2𝑥     ;    𝑙𝑜𝑔2𝑦 = 𝑙𝑜𝑔22𝑥     ;   𝑙𝑜𝑔2𝑦 = 𝑥   ;    𝑙𝑜𝑔2𝑦 = 𝑥   ;    𝑓−1 𝑥 = 𝑙𝑜𝑔2𝑥     

 

 

            𝑒       𝑓𝑥 = 1 − 2𝑥   ;    𝑦 = 1 − 2𝑥    ;    2𝑥 = 1 − 𝑦    ;   𝑥 =
1−𝑦

2
   ;    𝑓−1 𝑥 =

1−𝑥

2
     

 

 

            𝑓       𝑓𝑥 = 𝑙𝑛 𝑥 − 2    ;    𝑦 = 𝑙𝑛 𝑥 − 2     ;    𝑒𝑦 + 2 = 𝑥    ;   𝑥 = 𝑒𝑦 + 2   ;    𝑓−1 𝑥 = 𝑒𝑥 + 2     

 

2.  𝑎      𝑠𝑖𝑛−1  
 3

2
 =

𝜋

3
         𝑏      𝑡𝑎𝑛−1  

1

 3
 =

𝜋

6
       𝑐      𝑡𝑎𝑛−1 1 =

𝜋

4
         𝑑      𝑠𝑖𝑛−1  

1

2
 =

𝜋

6
 

                𝑒      𝑐𝑜𝑠−1  −
 3

2
 =

5𝜋

6
         𝑏      𝑡𝑎𝑛−1  3 =

𝜋

3
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3. (a) 

     

 

 

 

 

 

 

(b)  

 

 

 

 

 

(c)   
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(d)  

 

 

 

 

 

 

(e)   

 

 

 

 

 

(f)   
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4.   

 

 

 

 

 

 

 

 

 

 

 

(b)   

 

 

 

 

 

 

 

 

 

 

 

 

 

(c)   
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(d) 

 

 

 

 

 

 

 

 

(e)   

 

 

 

 

 

 

 

(f)   
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5.  𝑎      𝑓 𝑥 =  𝑥 + 4  𝑥 − 2 = 𝑥2 + 2𝑥 − 8    ;    𝑆𝑖𝑛𝑐𝑒 𝑝𝑜𝑤𝑒𝑟𝑠 𝑏𝑜𝑡𝑕 𝑜𝑑𝑑 𝑎𝑛𝑑 𝑒𝑣𝑒𝑛 ∶ 𝑁𝑒𝑖𝑡𝑕𝑒𝑟 

 

        𝑏      𝑓 𝑥 = 3𝑥2 + 5    ;    𝐸𝑣𝑒𝑛 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑛𝑙𝑦 ;    𝑓 −𝑥 = 3𝑥2 + 5 = 𝑓 𝑥   ;    𝐸𝑣𝑒𝑛 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 

 

        𝑐      𝑓 𝑥 = 2𝑥 + 𝑥3    ;    𝑂𝑑𝑑 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑛𝑙𝑦 ;    𝑓 −𝑥 = −2𝑥 − 𝑥3 = −𝑓 𝑥     ;   𝑂𝑑𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 

 

 

        𝑑      𝑓 𝑥 = 𝑠𝑖𝑛2𝑥    ;    𝑓 −𝑥 = sin −2𝑥 = −𝑠𝑖𝑛2𝑥 = −𝑓 𝑥     ;   𝑂𝑑𝑑 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 

 

 

 

 


