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Ex1 Inverse Trig    method  
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
    

 

1. 𝑦 = 𝑠𝑖𝑛−1 𝑥              𝑢 = 𝑥
1

2      
𝑑𝑢

𝑑𝑥
=

1

2
𝑥−

1

2              𝑦 = 𝑠𝑖𝑛−1𝑢          
𝑑𝑦

𝑑𝑢
=

1

 1−𝑢2
  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
=

1

 1 − 𝑢2
×

1

2
𝑥−

1
2 =

1

 
1 − 𝑥

1
2

2
×

1

2 𝑥
=

1

 1 − 𝑥
×

1

2 𝑥
=

1

2 𝑥(1 − 𝑥)
 

 

 

2. 𝑦 = 𝑡𝑎𝑛−1 𝑥             𝑢 = 𝑥
1

2              
𝑑𝑢

𝑑𝑥
=

1

2
𝑥−

1

2              𝑦 = 𝑡𝑎𝑛−1𝑢          
𝑑𝑦

𝑑𝑢
=

1

1+𝑢2  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
 =  

1

1 + 𝑢2
×

1

2
𝑥−

1
2  =  

1

(1 + 𝑥)
×

1

2 𝑥
  =   

1

2 𝑥(1 + 𝑥)
        

 

 

3. 𝑦 = 𝑥𝑡𝑎𝑛−1𝑥             𝑢 = 𝑥            
𝑑𝑢

𝑑𝑥
= 1                  𝑣 = 𝑡𝑎𝑛−1𝑥          

𝑑𝑣

𝑑𝑥
=

1

1+𝑥2  

 

𝑑𝑦

𝑑𝑥
= 𝑣

𝑑𝑢

𝑑𝑥
+ 𝑢

𝑑𝑣

𝑑𝑥
= 𝑡𝑎𝑛−1𝑥 × 1 + 𝑥 ×

1

1 + 𝑥2
= 𝑡𝑎𝑛−1𝑥 +

𝑥

1 + 𝑥2
 

 

 

4. 𝑦 = 𝑥𝑡𝑎𝑛−1  
𝑥

2
              𝑢 = 𝑥     

𝑑𝑢

𝑑𝑥
= 1             𝑣 = 𝑡𝑎𝑛−1  

𝑥

2
           

𝑑𝑣

𝑑𝑥
=

1

1+ 
𝑥

2
 

2 ×
1

2
=

4

2(4+𝑥2)
=

2

(4+𝑥2)
 

 

𝑑𝑦

𝑑𝑥
= 𝑣

𝑑𝑢

𝑑𝑥
+ 𝑢

𝑑𝑣

𝑑𝑥
= 𝑡𝑎𝑛−1  

𝑥

2
 × 1 + 𝑥 ×

2

(4 + 𝑥2)
= 𝑡𝑎𝑛−1  

𝑥

2
 +

2𝑥

4 + 𝑥2
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5. 𝑦 = 𝑥𝑠𝑖𝑛−1𝑥 +  1 − 𝑥2              

 

First part Product 

𝑢 = 𝑥     
𝑑𝑢

𝑑𝑥
= 1             𝑣 = 𝑠𝑖𝑛−1𝑥          

𝑑𝑣

𝑑𝑥
=

1

 1 − 𝑥2
 

 

𝑑𝑦

𝑑𝑥
= 𝑣

𝑑𝑢

𝑑𝑥
+ 𝑢

𝑑𝑣

𝑑𝑥
= 𝑠𝑖𝑛−1𝑥 × 1 + 𝑥 ×

1

 1 − 𝑥2
= 𝑠𝑖𝑛−1𝑥 +

𝑥

 1 − 𝑥2
 

 

Second part 

𝑓 𝑥 =  1 − 𝑥2 =  1 − 𝑥2 
1
2                     𝑓 ′ 𝑥 =

1

2
 1 − 𝑥2 −

1
2 × −2𝑥 =

−𝑥

 1 − 𝑥2
 

 

Final answer:       

𝑠𝑖𝑛−1𝑥 +
𝑥

 1 − 𝑥2
−

𝑥

 1 − 𝑥2
= 𝑠𝑖𝑛−1𝑥 

 

 

6. 𝑦 = 𝑐𝑜𝑠−1 2𝑥 − 1  method  
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
  

 

           𝑢 = 2𝑥 − 1         
𝑑𝑢

𝑑𝑥
= 2             𝑦 = 𝑐𝑜𝑠−1𝑢          

𝑑𝑦

𝑑𝑢
=

−1

 1 − 𝑢2
  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
=

−1

 1 − 𝑢2
× 2 =

−2

 1 − 𝑢2
=

−2

 1 − (2𝑥 − 1)2
=

−2

 1 − (4𝑥2 − 4𝑥 + 1)
 

 

𝑑𝑦

𝑑𝑥
=

−2

 (4𝑥 − 4𝑥2)
=

−1

 (𝑥 − 𝑥2)
=

−1

 𝑥(1 − 𝑥)
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7. 𝑦 = sin−1  
𝑥−1

𝑥+1
              method  

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

 

𝑢 =
𝑥 − 1

𝑥 + 1
         

𝑑𝑢

𝑑𝑥
= 𝑠𝑒𝑒 𝑏𝑒𝑙𝑜𝑤             𝑦 = 𝑠𝑖𝑛−1𝑢          

𝑑𝑦

𝑑𝑢
=

1

 1 − 𝑢2
 

 

 

𝑓 𝑥 =  
𝑥 − 1

𝑥 + 1
              𝑢 =  𝑥 − 1     

𝑑𝑢

𝑑𝑥
= 1         𝑣 =    𝑥 + 1         

𝑑𝑣

𝑑𝑥
= 1     

 

𝑓 ′ 𝑥 =  
𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 =

 𝑥 + 1 × 1 −  𝑥 − 1 × 1

 𝑥 + 1 2
=

2

 𝑥 + 1 2
 

 

𝑑𝑦

𝑑𝑥
=

1

 1 −  
𝑥 − 1
𝑥 + 1

 
2

×
2

 𝑥 + 1 2
=

(𝑥 + 1)

  𝑥 + 1 2 −  𝑥 − 1 2
×

2

 𝑥 + 1 2
 

 

𝑑𝑦

𝑑𝑥
=

(𝑥 + 1)

 (𝑥2 + 2𝑥 + 1) − (𝑥2 − 2𝑥 + 1)
×

2

 𝑥 + 1 2
 

 

𝑑𝑦

𝑑𝑥
=

(𝑥 + 1)

 4𝑥
×

2

 𝑥 + 1 2
 

 

𝑑𝑦

𝑑𝑥
=

1

 𝑥 𝑥 + 1 
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8. 𝑦 = tan−1  
𝑥−1

𝑥+1
              method  

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

 

𝑢 =
𝑥 − 1

𝑥 + 1
         

𝑑𝑢

𝑑𝑥
= 𝑠𝑒𝑒 𝑏𝑒𝑙𝑜𝑤             𝑦 = 𝑡𝑎𝑛−1𝑢          

𝑑𝑦

𝑑𝑢
=

1

1 + 𝑢2
 

 

 

𝑓(𝑥) =  
𝑥 − 1

𝑥 + 1
              𝑢 =  𝑥 − 1     

𝑑𝑢

𝑑𝑥
= 1         𝑣 =    𝑥 + 1         

𝑑𝑣

𝑑𝑥
= 1     

 

𝑓 ′ 𝑥 =  
𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 =

 𝑥 + 1 × 1 −  𝑥 − 1 × 1

 𝑥 + 1 2
=

2

 𝑥 + 1 2
 

 

𝑑𝑦

𝑑𝑥
=

1

(1 + 𝑢2)
×

2

 𝑥 + 1 2
=

1

1 +  
𝑥 − 1
𝑥 + 1 

2 =
 𝑥 + 1 2

 𝑥 + 1 2 +  𝑥 − 1 2
×

2

 𝑥 + 1 2
 

 

𝑑𝑦

𝑑𝑥
=

2

 𝑥2 + 2𝑥 + 1 + (𝑥2 − 2𝑥 + 1)
 

 

𝑑𝑦

𝑑𝑥
=

2

2𝑥2 + 2
=

1

1 + 𝑥2
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9. 𝑦 = tan−1  
2𝑥

 1−𝑥2
              method  

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

 

𝑢 =
2𝑥

 1 − 𝑥2
         

𝑑𝑢

𝑑𝑥
= 𝑠𝑒𝑒 𝑏𝑒𝑙𝑜𝑤             𝑦 = 𝑡𝑎𝑛−1𝑢          

𝑑𝑦

𝑑𝑢
=

1

1 + 𝑢2
 

 

 

𝑓 𝑥 =  
2𝑥

 1 − 𝑥2
               𝑢 = 2𝑥    

𝑑𝑢

𝑑𝑥
= 2        𝑣 =    1 − 𝑥2 

1
2         

𝑑𝑣

𝑑𝑥
= −𝑥 1 − 𝑥2 −

1
2     

 

𝑓 ′ 𝑥 =  
𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 =

 1 − 𝑥2 
1
2 × 2 − 2𝑥 × −𝑥 1 − 𝑥2 −

1
2   

(1 − 𝑥2)
=

2 1 − 𝑥2 
1
2 + 2𝑥2 1 − 𝑥2 −

1
2   

(1 − 𝑥2)
 

 

=

2 1 − 𝑥2 + 2𝑥2

 1 − 𝑥2 
1
2

   

(1 − 𝑥2)
=

2

 1 − 𝑥2 
3
2

 

 

 

𝑑𝑦

𝑑𝑥
=

1

(1 + 𝑢2)
×

2

 1 − 𝑥2 
3
2

=
1

1 +  
2𝑥

 1 − 𝑥2
  

2 ×
2

 1 − 𝑥2 
3
2

=
(1 − 𝑥2)

(1 − 𝑥2 + 4𝑥2)
×

2

 1 − 𝑥2 
3
2

 

 

𝑑𝑦

𝑑𝑥
=

2

 1 + 3𝑥2   1 − 𝑥2 
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10. 𝑦 = sin−1  
2𝑥

 1−𝑥2
              method  

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

 

𝑢 =
2𝑥

 1 − 𝑥2
         

𝑑𝑢

𝑑𝑥
= 𝑠𝑒𝑒 𝑏𝑒𝑙𝑜𝑤             𝑦 = 𝑠𝑖𝑛−1𝑢          

𝑑𝑦

𝑑𝑢
=

1

 1 − 𝑢2
 

 

 

𝑓 𝑥 =  
2𝑥

 1 − 𝑥2
               𝑢 = 2𝑥    

𝑑𝑢

𝑑𝑥
= 2        𝑣 =    1 − 𝑥2 

1
2         

𝑑𝑣

𝑑𝑥
= −𝑥 1 − 𝑥2 −

1
2     

 

𝑑𝑢

𝑑𝑥
= 𝑓 ′ 𝑥 =  

𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 =

 1 − 𝑥2 
1
2 × 2 − 2𝑥 × −𝑥 1 − 𝑥2 −

1
2   

(1 − 𝑥2)
=

2 1 − 𝑥2 
1
2 + 2𝑥2 1 − 𝑥2 −

1
2   

(1 − 𝑥2)
 

 

=

2 1 − 𝑥2 + 2𝑥2

 1 − 𝑥2 
1
2

   

(1 − 𝑥2)
=

2

 1 − 𝑥2 
3
2

 

 

 

𝑑𝑦

𝑑𝑥
=

1

 1 − 𝑢2
×

2

 1 − 𝑥2 
3
2

=
1

 1 −  
2𝑥

 1 − 𝑥2
 

2

×
2

 1 − 𝑥2 
3
2

=
(1 − 𝑥2)

1
2

 (1 − 𝑥2 − 4𝑥2)
×

2

 1 − 𝑥2 
3
2

 

 

𝑑𝑦

𝑑𝑥
=

2

  1 − 5𝑥2  1 − 𝑥2 
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11. 𝑦 = tan−1 𝑠𝑒𝑐𝑥              method  
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

 

𝑢 = 𝑠𝑒𝑐𝑥         
𝑑𝑢

𝑑𝑥
= 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥             𝑦 = 𝑡𝑎𝑛−1𝑢          

𝑑𝑦

𝑑𝑢
=

1

1 + 𝑢2
 

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
=

1

1 + 𝑢2
× 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥 =

1

1 + 𝑠𝑒𝑐𝑥2
× 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥 =

𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥

1 + 𝑠𝑒𝑐𝑥2
 

 

 

 

12. 𝑦 = cos 𝑠𝑖𝑛−1𝑥              method  
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

 

𝑢 = 𝑠𝑖𝑛−1𝑥         
𝑑𝑢

𝑑𝑥
=

1

 1−𝑥2
            𝑦 = 𝑐𝑜𝑠𝑢          

𝑑𝑦

𝑑𝑢
= −𝑠𝑖𝑛𝑢 

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
= −𝑠𝑖𝑛𝑢 ×

1

 1 − 𝑥2
= −sin⁡(𝑠𝑖𝑛−1𝑥) ×

1

 1 − 𝑥2
=

−𝑥

 1 − 𝑥2
 

 

13. 𝑦 = 𝑡𝑎𝑛−1(𝑒𝑥)             method  
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

 

𝑢 = 𝑒𝑥        
𝑑𝑢

𝑑𝑥
= 𝑒𝑥             𝑦 = 𝑡𝑎𝑛−1𝑢          

𝑑𝑦

𝑑𝑢
=

1

1 + 𝑢2
 

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
=

1

1 + 𝑢2
× 𝑒𝑥 =

1

1 +  𝑒𝑥 2
× 𝑒𝑥 =

𝑒𝑥

1 + 𝑒2𝑥
 

 

  

Inverse of each other 

ie like doing nothing! 
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14. 𝑦 = 𝑠𝑖𝑛−1 𝑥2 − 𝑥𝑒𝑥             𝐶𝑕𝑎𝑖𝑛 𝑅𝑢𝑙𝑒 𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡  
𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
              

 

First Part   𝑦 =  𝑠𝑖𝑛−1 𝑥2  

 

𝑢 = 𝑥2        
𝑑𝑢

𝑑𝑥
= 2𝑥            𝑦 = 𝑠𝑖𝑛−1𝑢          

𝑑𝑦

𝑑𝑢
=

1

 1 − 𝑢2
 

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑢
×
𝑑𝑢

𝑑𝑥
=

1

 1 − 𝑢2
× 2𝑥 =

1

 1 −  𝑥2 2
× 2𝑥 =

2𝑥

 1 − 𝑥4
 

 

         Second Part    𝑦 = 𝑥𝑒𝑥          

𝑦 = 𝑥𝑒𝑥  

 

𝑢 = 𝑥     
𝑑𝑢

𝑑𝑥
= 1             𝑣 = 𝑒𝑥          

𝑑𝑣

𝑑𝑥
= 𝑒𝑥  

 

𝑑𝑦

𝑑𝑥
= 𝑣

𝑑𝑢

𝑑𝑥
+ 𝑢

𝑑𝑣

𝑑𝑥
= 𝑒𝑥 × 1 + 𝑥 × 𝑒𝑥 = 𝑒𝑥(1 + 𝑥) 

 

 

Final Answer 

𝑑𝑦

𝑑𝑥
=

2𝑥

 1 − 𝑥4
− 𝑒𝑥(1 + 𝑥) 
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Ex2 – Differentiating a function defined Implicitly 

 

1. 𝑥2 − 𝑦2 = 0                  𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑛𝑔 𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡𝑙𝑦               2𝑥 − 2𝑦
𝑑𝑦

𝑑𝑥
= 0          ⇒      

𝑑𝑦

𝑑𝑥
=

𝑥

𝑦
   

_____________________________________________________________________ 

     

(b) 𝑦2 = 2𝑥 + 2𝑦                   2𝑦
𝑑𝑦

𝑑𝑥
= 2 + 2

𝑑𝑦

𝑑𝑥
          ⇒      

𝑑𝑦

𝑑𝑥
 2𝑦 − 2 = 2         ⇒      

𝑑𝑦

𝑑𝑥
=

2

(2𝑦−2)
=

1

(𝑦−1)
   

_____________________________________________________________________ 

    

(c) 𝑥𝑦2 = 9         𝑃𝑟𝑜𝑑𝑢𝑐𝑡          𝑦2 × 1 + 𝑥 × 2𝑦
𝑑𝑦

𝑑𝑥
= 0          ⇒      

𝑑𝑦

𝑑𝑥
=

−𝑦2

2𝑥𝑦
=

−𝑦

2𝑥
    

_____________________________________________________________________ 

 

(d) 4𝑥2 − 𝑦3 + 2𝑥 + 3𝑦 = 0         8𝑥 − 3𝑦2 𝑑𝑦

𝑑𝑥
+ 2 + 3

𝑑𝑦

𝑑𝑥
= 0          ⇒      

𝑑𝑦

𝑑𝑥
(3𝑦2 − 3) =

8𝑥+2

(3𝑦2−3)
=

2(4𝑥+1)

3(𝑦2−1)
     

_____________________________________________________________________ 

 

(e) 𝑥3𝑦 + 𝑥𝑦3 = 𝑥 − 𝑦       ⇒    3𝑥2𝑦 + 𝑥3 𝑑𝑦

𝑑𝑥
 + (𝑦3 × 1 + 𝑥 × 3𝑦2 𝑑𝑦

𝑑𝑥
) = 1 −

𝑑𝑦

𝑑𝑥
    

 

3𝑥2𝑦 + 𝑦3 + 𝑥3
𝑑𝑦

𝑑𝑥
− 3𝑥𝑦2

𝑑𝑦

𝑑𝑥
= 1 −

𝑑𝑦

𝑑𝑥
 

 

𝑑𝑦

𝑑𝑥
 𝑥3 + 3𝑥𝑦2 + 1 = 1 − 3𝑥2𝑦 − 𝑦3 

 

𝑑𝑦

𝑑𝑥
=

1 − 3𝑥2𝑦 − 𝑦3

 𝑥3 + 3𝑥𝑦2 + 1 
 

_____________________________________________________________________ 
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(f)  𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑦 = 1      𝑃𝑟𝑜𝑑𝑢𝑐𝑡  ⇒   𝑐𝑜𝑠𝑦 × 𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 × −𝑠𝑖𝑛𝑦
𝑑𝑦

𝑑𝑥
= 0 

 

𝑐𝑜𝑠𝑦𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦
𝑑𝑦

𝑑𝑥
= 0                    

𝑑𝑦

𝑑𝑥
=
𝑐𝑜𝑠𝑦𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦
= 𝑐𝑜𝑡𝑥𝑐𝑜𝑡𝑦 

_____________________________________________________________________ 

 

(g)  𝑒𝑥𝑦 = 2   𝐶𝑕𝑎𝑖𝑛 𝑅𝑢𝑙𝑒 𝑎𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡       ⇒    𝑒𝑥𝑦 ×  𝑦 × 1 + 𝑥
𝑑𝑦

𝑑𝑥
 = 0 

 

𝑦𝑒𝑥𝑦 + 𝑥𝑒𝑥𝑦
𝑑𝑦

𝑑𝑥
= 0 

 

  

𝑦𝑒𝑥𝑦 + 𝑥𝑒𝑥𝑦
𝑑𝑦

𝑑𝑥
=
−𝑦𝑒𝑥𝑦

𝑥𝑒𝑥𝑦
=
−𝑦

𝑥
 

 

____________________________________________________________ 

(h)  𝑒𝑥 𝑙𝑛𝑦 = 𝑥         𝑃𝑟𝑜𝑑𝑢𝑐𝑡       ⇒    𝑙𝑛𝑦 × 𝑒𝑥 + 𝑒𝑥
1

𝑦

𝑑𝑦

𝑑𝑥
= 1 

 

𝑙𝑛𝑦 𝑒𝑥 + 𝑒𝑥
1

𝑦

𝑑𝑦

𝑑𝑥
= 1 

 

  

𝑙𝑛𝑦 𝑒𝑥 + 𝑒𝑥
1

𝑦

𝑑𝑦

𝑑𝑥
=
𝑦(1 − 𝑙𝑛𝑦 𝑒𝑥)

𝑒𝑥
= 𝑦𝑒−𝑥 − 𝑦𝑙𝑛𝑦 

 

____________________________________________________________ 
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Q2.              𝑥3 − 2𝑦3 = 3𝑥𝑦         𝑎𝑡 𝑡𝑕𝑒 𝑝𝑜𝑖𝑛𝑡  (2,1) 

 

 3𝑥2 − 6𝑦2 𝑑𝑦

𝑑𝑥
= 𝑦 × 3 + 3𝑥

𝑑𝑦

𝑑𝑥
          

 
𝑑𝑦

𝑑𝑥
 6𝑦2 + 3𝑥 = 3𝑥2 − 3𝑦          

 

     
𝑑𝑦

𝑑𝑥
=

3𝑥2−3𝑦         

 6𝑦2+3𝑥 
 

 

 𝐹𝑜𝑟 𝑥 = 2 𝑎𝑛𝑑 𝑦 = 1       𝑡𝑕𝑒𝑛            
𝑑𝑦

𝑑𝑥
=

3(2)2−3(1)         

 6(1)2+3(2) 
=

9

12
=

3

4
 

 

 𝑈𝑠𝑖𝑛𝑔      𝑦 − 𝑏 =  𝑥 − 𝑎       ⇒      𝑦 − 1 =
3

4
  𝑥 − 2 = 3𝑥 − 4𝑦 = 2 

______________________________________________________________ 
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(b).             𝑥2𝑦2 = 𝑥2 + 5𝑦2         𝑎𝑡 𝑡𝑕𝑒 𝑝𝑜𝑖𝑛𝑡   3,
3

2
           𝑃𝑟𝑜𝑑𝑢𝑐𝑡 

 

 𝑦2 × 2𝑥 + 𝑥2 × 2𝑦
𝑑𝑦

𝑑𝑥
= 2𝑥 + 10𝑦

𝑑𝑦

𝑑𝑥
          

 

 2𝑥𝑦2 + 2𝑥2𝑦
𝑑𝑦

𝑑𝑥
= 2𝑥 + 10𝑦

𝑑𝑦

𝑑𝑥
         

 

     
𝑑𝑦

𝑑𝑥
 2𝑥2𝑦 − 10𝑦 = 2𝑥 − 2𝑥𝑦2      

 

                        
𝑑𝑦

𝑑𝑥
=

2𝑥−2𝑥𝑦2

 2𝑥2𝑦−10𝑦 
      

 

 𝐹𝑜𝑟 𝑥 = 3 𝑎𝑛𝑑 𝑦 =
3

2
       𝑡𝑕𝑒𝑛            

𝑑𝑦

𝑑𝑥
=

2(3)−2(3) 
3

2
 

2
        

2(3)2 
3

2
 −10 

3

2
 

=
−

15

2

12
= −

5

8
 

 

 𝑈𝑠𝑖𝑛𝑔      𝑦 − 𝑏 =  𝑥 − 𝑎       ⇒      𝑦 −
3

2
= −

5

8
  𝑥 − 3 = 5𝑥 + 8𝑦 = 27 

_____________________________________________________________ 
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(c).             𝑦 (𝑥 + 𝑦)2 = 3(𝑥3 −  5)        𝑎𝑡 𝑡𝑕𝑒 𝑝𝑜𝑖𝑛𝑡   2,1           𝐿𝐻𝑆 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 

 

 (𝑥 + 𝑦)2 ×
𝑑𝑦

𝑑𝑥
+ 𝑦 × 2 𝑥 + 𝑦 (1 +

𝑑𝑦

𝑑𝑥
) = 9𝑥2          

 

 (𝑥 + 𝑦)2 𝑑𝑦

𝑑𝑥
+ 2𝑦(𝑥 + 𝑦 + 𝑥

𝑑𝑦

𝑑𝑥
+ 𝑦

𝑑𝑦

𝑑𝑥
) = 9𝑥2         

 

     (𝑥 + 𝑦)2 𝑑𝑦

𝑑𝑥
+ 2𝑥𝑦 + 2𝑦2 + 2𝑥𝑦

𝑑𝑦

𝑑𝑥
+ 2𝑦2 𝑑𝑦

𝑑𝑥
= 9𝑥2       

 

                       
𝑑𝑦

𝑑𝑥
( 𝑥 + 𝑦 2 + 2𝑥𝑦 + 2𝑦2) =

9𝑥2−2𝑥𝑦−2𝑦2

( 𝑥+𝑦 2+2𝑥𝑦+2𝑦2)
      

 

 𝐹𝑜𝑟 𝑥 = 2 𝑎𝑛𝑑 𝑦 = 1       𝑡𝑕𝑒𝑛            
𝑑𝑦

𝑑𝑥
=

9(2)2−2(2)(1)−2(1)2

( 2+1 2+2(2)(1)+2(1)2)
=

30

15
= 2 

 

 𝑈𝑠𝑖𝑛𝑔      𝑦 − 𝑏 =  𝑥 − 𝑎       ⇒      𝑦 − 1 = 2  𝑥 − 2 = 2𝑥 − 𝑦 = 3 

_____________________________________________________________ 
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3.     𝑥𝑦(𝑥 + 𝑦) = 84        𝑎𝑡 𝑡𝑕𝑒 𝑝𝑜𝑖𝑛𝑡   3,4           𝐿𝐻𝑆 𝑃𝑟𝑜𝑑𝑢𝑐𝑡 

 

 𝑥2𝑦 + 𝑥𝑦2 = 84          

 

  𝑦 × 2𝑥 + 𝑥2 ×
𝑑𝑦

𝑑𝑥
 +  𝑦2 × 1 + 𝑥 × 2𝑦

𝑑𝑦

𝑑𝑥
 = 0         

 

      2𝑥𝑦 + 𝑥2 𝑑𝑦

𝑑𝑥
 +  𝑦2 + 2𝑥𝑦

𝑑𝑦

𝑑𝑥
 = 0               

 

                       
𝑑𝑦

𝑑𝑥
 𝑥2 + 2𝑥𝑦 = −2𝑥𝑦 − 𝑦2   

 

                      
𝑑𝑦

𝑑𝑥
=

−2𝑥𝑦−𝑦2

𝑥2+2𝑥𝑦
         

 

 𝐹𝑜𝑟 𝑥 = 3 𝑎𝑛𝑑 𝑦 = 4       𝑡𝑕𝑒𝑛            
𝑑𝑦

𝑑𝑥
=

−2 3  4 −(4)2

(3)2+2 3 (4)
=

−24−16

9+24
=

−40

33
 

 

__________________________________________________________ 
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4.     𝑥2 + 3𝑥𝑦 + 𝑦2 = 𝑥 + 𝑦 + 8        𝑎𝑡 𝑡𝑕𝑒 𝑝𝑜𝑖𝑛𝑡   1,2           

  

 2𝑥 +  𝑦 × 3 + 3𝑥 ×
𝑑𝑦

𝑑𝑥
 + 2𝑦

𝑑𝑦

𝑑𝑥
= 1 +

𝑑𝑦

𝑑𝑥
         

 

     2𝑥 + 3𝑦 + 3𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦

𝑑𝑦

𝑑𝑥
= 1 +

𝑑𝑦

𝑑𝑥
                      

  

                       +3𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦

𝑑𝑦

𝑑𝑥
−
𝑑𝑦

𝑑𝑥
 = 1 − 2𝑥 + 3𝑦                     

 

                       
𝑑𝑦

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

 

                      
𝑑𝑦

𝑑𝑥
=

1−2𝑥−3𝑦

(3𝑥+2𝑦−1)
        

 

 

 

 𝐹𝑜𝑟 𝑥 = 1 𝑎𝑛𝑑 𝑦 = 2       𝑡𝑕𝑒𝑛            
𝑑𝑦

𝑑𝑥
=
𝑑𝑦
𝑑𝑥

= 1−2(1)−3(2)
(3 1 +2 2 −1)

 =
−7

6
 

__________________________________________________________ 

  



Advanced Higher – Differentiation Unit 1.2 Differentiation Practice and Solutions 

Adv. Higher Unit 1.2 Differentiation Worked Solutions ( Part 2 ).docx Page 16 
 

 

5.     4𝑥2 + 𝑦3 = 2𝑥 + 7𝑦        𝑎𝑡 𝑡𝑕𝑒 𝑝𝑜𝑖𝑛𝑡   −1,2           

  

 8𝑥 + 3𝑦2 𝑑𝑦

𝑑𝑥
= 2 + 7

𝑑𝑦

𝑑𝑥
         

 

     3𝑦2 𝑑𝑦

𝑑𝑥
− 7

𝑑𝑦

𝑑𝑥
= 2 − 8𝑥                        

  

                       
𝑑𝑦

𝑑𝑥
(3𝑦2 − 7) = 2 − 8𝑥                           

 

                  
𝑑𝑦

𝑑𝑥
=

2−8𝑥

 3𝑦2−7 
                𝐹𝑜𝑟  𝑥 = −1  𝑎𝑛𝑑  𝑦 = 2          

𝒅𝒚

𝒅𝒙
=

𝟐−𝟖 −𝟏 

 𝟑 𝟐 𝟐−𝟕 
=

𝟏𝟎

𝟓
= 𝟐     

 

Second Derivative from 

                       
𝑑𝑦

𝑑𝑥
× 6𝑦

𝑑𝑦

𝑑𝑥
+ 3𝑦2 𝑑

2𝑦

𝑑𝑥2 −  7
𝑑2𝑦

𝑑𝑥2 = −8          

                      

                      
𝑑𝑦

𝑑𝑥
× 6𝑦

𝑑𝑦

𝑑𝑥
+ 3𝑦2 𝑑

2𝑦

𝑑𝑥2 −  7
𝑑2𝑦

𝑑𝑥2 = −8     

 

6𝑦  
𝑑𝑦

𝑑𝑥
 

2

+ 3𝑦2
𝑑2𝑦

𝑑𝑥2
− 7

𝑑2𝑦

𝑑𝑥2
= −8                  ⇒         

𝑑2𝑦

𝑑𝑥2
 3𝑦2 − 7 = −8 − 6 

𝑑𝑦

𝑑𝑥
 

2

  

     

                     
𝒅𝟐𝒚

𝒅𝒙𝟐
=

−𝟖−𝟔𝒚 
𝒅𝒚

𝒅𝒙
 
𝟐

 𝟑𝒚𝟐−𝟕 
   =  

−𝟖−𝟔(𝟐) 𝟐 𝟐

 𝟑(𝟐)𝟐−𝟕 
=

−𝟓𝟔

𝟓
   

 

 

__________________________________________________________ 
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6.     3𝑥2 + 2𝑥𝑦 − 5𝑦2 + 16𝑦 = 0        𝑆𝑕𝑜𝑤  −2,3 𝑎𝑛𝑑  0,0 𝑎𝑟𝑒 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡𝑠.    

  

 6𝑥 +  𝑦 × 2 + 2𝑥
𝑑𝑦

𝑑𝑥
 − 10𝑦

𝑑𝑦

𝑑𝑥
+ 16

𝑑𝑦

𝑑𝑥
= 0         

 

     6𝑥 + 2𝑦 + 2𝑥
𝑑𝑦

𝑑𝑥
− 10𝑦

𝑑𝑦

𝑑𝑥
+ 16

𝑑𝑦

𝑑𝑥
= 0                         

  

                       
𝑑𝑦

𝑑𝑥
 2𝑥 − 10𝑦 + 16 = −6𝑥 − 2𝑦                           

 

                  
𝑑𝑦

𝑑𝑥
=

−6𝑥−2𝑦

 2𝑥−10𝑦+16 
   𝑖𝑓 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑡𝑕𝑒𝑛 

𝑑𝑦

𝑑𝑥
= 0  

 

                      𝐹𝑜𝑟  0,0   
𝑑𝑦
𝑑𝑥

= −6𝑥−2𝑦

 2𝑥−10𝑦+16 
=

0

16
= 0            𝐹𝑜𝑟   −1,3    𝑑𝑦

𝑑𝑥
= −6(−1)−2(3)

 2(−1)−10(3)+16 
=

0

−16
= 0        

                     

 Second Derivative 

                     6 + 2
𝑑𝑦

𝑑𝑥
+  

𝑑𝑦

𝑑𝑥
× 2 + 2𝑥 ×

𝑑2𝑦

𝑑𝑥2 −  
𝑑𝑦

𝑑𝑥
× 10

𝑑𝑦

𝑑𝑥
+ 10𝑦 ×

𝑑2𝑦

𝑑𝑥2 + 16
𝑑2𝑦

𝑑𝑥2 = 0    

 

6 + 4
𝑑𝑦

𝑑𝑥
+ 2𝑥

𝑑2𝑦

𝑑𝑥2
− 10 

𝑑𝑦

𝑑𝑥
 

2

− 10𝑦
𝑑2𝑦

𝑑𝑥2
+ 16

𝑑2𝑦

𝑑𝑥2
= 0          

⇒        
𝑑2𝑦

𝑑𝑥2
 2𝑥 − 10𝑦 + 16 = −6 − 4

𝑑𝑦

𝑑𝑥
+ 10  

𝑑𝑦

𝑑𝑥
 

2

 

⇒        
𝑑2𝑦

𝑑𝑥2
=
−6− 4

𝑑𝑦
𝑑𝑥

+ 10  
𝑑𝑦
𝑑𝑥
 

2

 2𝑥 − 10𝑦 + 16 
  

                             𝐹𝑜𝑟  0,0          
𝑑2𝑦

𝑑𝑥2
=

−6−4 0 +10 0 2

 2 0 −10 0 +16 
=

−6

16 
   𝐻𝑒𝑛𝑐𝑒 𝑀𝑎𝑥  𝑇𝑃   

𝐹𝑜𝑟  −1,3          
𝑑2𝑦

𝑑𝑥2
=

−6 − 4 0 + 10 0 2

 2(−1) − 10(−3) + 16 
=

6
44 

   𝐻𝑒𝑛𝑐𝑒 𝑀𝑖𝑛𝑖  𝑇𝑃   

__________________________________________________________ 
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Ex3 Context Questions 

1.     𝑃 = (2𝑚 + 3)4          𝐹𝑖𝑛𝑑  
𝑑𝑚

𝑑𝑡
   𝑤𝑕𝑒𝑛 𝑚 = 1, 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡    

𝑑𝑃

𝑑𝑡
= 2    

  

           𝑈𝑠𝑖𝑛𝑔 𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑡𝑒𝑐𝑕𝑛𝑖𝑞𝑢𝑒 ∶        
𝑑𝑃

𝑑𝑡
= 4(2𝑚 + 3)3 ×  2 ×

𝑑𝑚

𝑑𝑡
= 8(2𝑚 + 3)3 𝑑𝑚

𝑑𝑡
       

𝑚 = 1            2 = 8(2(1) + 3)3
𝑑𝑚

𝑑𝑡
         

𝑑𝑚

𝑑𝑡
=

2

1000
 

 

𝑑𝑚

𝑑𝑡
=

1

500
        

 

 

      2.     𝑟 =
1+𝑝

1+𝑝2           𝐹𝑖𝑛𝑑  
𝑑𝑝

𝑑𝑡
   𝑤𝑕𝑒𝑛 𝑝 = 2, 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡    

𝑑𝑟

𝑑𝑡
= 14    

  

 
𝑑𝑟

𝑑𝑡
=
 1 + 𝑝2 ×

𝑑𝑃
𝑑𝑡
− (1 + 𝑝) × 2𝑝

𝑑𝑃
𝑑𝑡

 1 + 𝑝2 2
        

𝑝 = 2            14 =
 1 + (2)2 ×

𝑑𝑃
𝑑𝑡
− (1 + 2) × 2(2)

𝑑𝑃
𝑑𝑡

 1 + (2)2 2
     

 

350 = −7
𝑑𝑃

𝑑𝑡
 

𝑑𝑝

𝑑𝑡
= −50       

 

𝑑𝑚

𝑑𝑡
=

25

−7
× 14 =  −50        

____________________________________________________________ 

  



Advanced Higher – Differentiation Unit 1.2 Differentiation Practice and Solutions 

Adv. Higher Unit 1.2 Differentiation Worked Solutions ( Part 2 ).docx Page 19 
 

 

 

3.     𝐴 = 𝜋𝑟2             
𝑑𝐴

𝑑𝑡
  𝑤𝑕𝑒𝑛 𝑟 = 10, 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡    

𝑑𝑟

𝑑𝑡
= 0.2    

 

  𝑢𝑠𝑖𝑛𝑔 𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑜𝑛 𝑡𝑒𝑐𝑕𝑛𝑖𝑞𝑢𝑒 ∶                     
𝑑𝐴

𝑑𝑡
= 2𝜋𝑟 ×

𝑑𝑟

𝑑𝑡
 

                       𝑟 = 10            
𝑑𝐴

𝑑𝑡
= 2𝜋 10 × 0.2        

  

                                                      
𝑑𝐴

𝑑𝑡
= 20𝜋 × 0.2 = 4𝜋        

____________________________________________________________ 

 4a.      𝑥𝑦 = 40  ;   𝑦 =
40

𝑥
         𝑢𝑠𝑖𝑛𝑔 𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡  𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑜𝑛 𝑡𝑒𝑐𝑕𝑛𝑖𝑞𝑢𝑒 ∶     

  

𝑑𝑦

𝑑𝑡
= −40𝑥−2 ×

𝑑𝑥

𝑑𝑡
        

  

𝑑𝑦

𝑑𝑡
= −

40

𝑥2
×
𝑑𝑥

𝑑𝑡
         

_____________________________________________________________ 

 

  4b.       𝐹𝑖𝑛𝑑  
𝑑𝑦

𝑑𝑡
  𝑤𝑕𝑒𝑛 𝑥 = 8, 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡    

𝑑𝑥

𝑑𝑡
= 0.2   

  

𝑑𝑦

𝑑𝑡
= −

40

(8)2
× 0.2 = −

1

8
 𝑐𝑚/𝑠𝑒𝑐 

____________________________________________________________ 
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5a.     50 = 𝜋𝑟2𝑕     ;   𝑕 =
50

𝜋𝑟2        𝑢𝑠𝑖𝑛𝑔 𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑜𝑛 𝑡𝑒𝑐𝑕𝑛𝑖𝑞𝑢𝑒 

  

𝑑𝑕

𝑑𝑡
=
−100𝑟−3

𝜋
×
𝑑𝑟

𝑑𝑡
         

 

𝑑𝑕

𝑑𝑡
=
−100

𝜋𝑟3
×
𝑑𝑟

𝑑𝑡
 

 

5b.       
𝑑𝑟

𝑑𝑡
  𝑤𝑕𝑒𝑛 𝑟 = 8, 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡    

𝑑𝑕

𝑑𝑡
= 3 

  
𝑑𝑕

𝑑𝑡
=
−100

𝜋𝑟3
×
𝑑𝑟

𝑑𝑡
         

 

3 =
−100

𝜋(5)3
×
𝑑𝑟

𝑑𝑡
       

 

𝑑𝑟

𝑑𝑡
=

3𝜋(5)3

−100
= −11.8 𝑐𝑚/𝑠𝑒𝑐 

____________________________________________________________ 
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 6.      𝑣 = 𝑠2 + 3                      𝑢𝑠𝑖𝑛𝑔 𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑜𝑛 𝑡𝑒𝑐𝑕𝑛𝑖𝑞𝑢𝑒   

   

𝑑𝑣

𝑑𝑡
= 2𝑠 ×

𝑑𝑠

𝑑𝑡
              𝑣 =

𝑑𝑠

𝑑𝑡
= 𝑠2 + 3   

 

𝑑𝑣

𝑑𝑡
= 2𝑠 𝑠2 + 3                      𝑎 =   

𝑑𝑣

𝑑𝑡
                   

  

𝑎 =  2𝑠 𝑠2 + 3  𝑐𝑚/𝑠𝑒𝑐2    

_____________________________________________________________ 

 

  7. 𝑉 =
4

3
𝜋𝑟3                       

𝑑𝑉

𝑑𝑟
= 4𝜋𝑟2           

𝑑𝑉

𝑑𝑡
= 200        𝑟 = 100   

 

𝑑𝑉

𝑑𝑡
= 4𝜋𝑟2

𝑑𝑟

𝑑𝑡
   

 

𝑑𝑉

𝑑𝑡
= 200 = 4𝜋𝑟2

𝑑𝑟

𝑑𝑡
        ⇒  

𝑑𝑟

𝑑𝑡
=

50

𝜋𝑟2
  

 

𝑑𝑆

𝑑𝑡
=
𝑑𝑆

𝑑𝑟
×
𝑑𝑟

𝑑𝑡
= 8𝜋𝑟  

50

𝜋𝑟2
    

 

𝑑𝑆

𝑑𝑡
= 8𝜋𝑟  

50

𝜋𝑟2
 =

400

𝑟
=  

400

100
= 4𝑐𝑚2/𝑠𝑒𝑐  

 

____________________________________________________________ 
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Ex4 Log Differentiation 

 

  1. 𝑦 = 10𝑥                       𝑙𝑛𝑦 = 𝑥𝑙𝑛10           

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑛10       ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦𝑙𝑛10           ⇒       

𝑑𝑦

𝑑𝑥
= 10𝑥 𝑙𝑛10             

 

_________________________________________________________________ 

  2. 𝑦 = 2𝑥
2
                      𝑙𝑛𝑦 = 𝑥2𝑙𝑛2           

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 2𝑥𝑙𝑛2       ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦2𝑥𝑙𝑛2           ⇒       

𝑑𝑦

𝑑𝑥
= 𝑦 = 2𝑥

2
× 2𝑥𝑙𝑛2  

 

_________________________________________________________________ 

3. 𝑦 = 𝑥−𝑥                       𝑙𝑛𝑦 = −𝑥𝑙𝑛𝑥           

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑛𝑥 ×  −1 + (−𝑥) ×

1

𝑥
       ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦 −𝑙𝑛𝑥 − 1            ⇒       

𝑑𝑦

𝑑𝑥
= −𝑥−𝑥 𝑙𝑛𝑥 + 1   

 

_________________________________________________________________ 

4. 𝑦 = 𝑥𝑠𝑖𝑛𝑥                       𝑙𝑛𝑦 = 𝑠𝑖𝑛𝑥𝑙𝑛𝑥           

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑛𝑥 × 𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 ×

1

𝑥
       ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦  𝑙𝑛𝑥𝑐𝑜𝑠𝑥 +

𝑠𝑖𝑛𝑥

𝑥
          ⇒       

𝑑𝑦

𝑑𝑥
= 𝑥𝑠𝑖𝑛𝑥  𝑙𝑛𝑥𝑐𝑜𝑠𝑥 +

𝑠𝑖𝑛𝑥

𝑥
  

 

_________________________________________________________________ 
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  5. 𝑦 = 𝑥
1

𝑥 =  𝑥𝑥
−1

                    𝑙𝑛𝑦 = 𝑥−1𝑙𝑛𝑥           

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑛𝑥 ×  −𝑥−2 + (𝑥−1) ×

1

𝑥
       ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦  −

1

𝑥2 𝑙𝑛𝑥 +
1

𝑥2            ⇒       
𝑑𝑦

𝑑𝑥
=

𝑥
1
𝑥

𝑥2
 1 − 𝑙𝑛𝑥              

 

𝑑𝑦

𝑑𝑥
= 𝑥

1
𝑥
−2 1 − 𝑙𝑛𝑥  

_________________________________________________________________ 

  6. 𝑦 = 𝑥𝑙𝑛𝑥                       𝑙𝑛𝑦 = 𝑙𝑛𝑥 × 𝑙𝑛𝑥           

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑛𝑥 ×

1

𝑥
+ 𝑙𝑛𝑥 ×

1

𝑥
       ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦  

1

𝑥
𝑙𝑛𝑥 +

1

𝑥
𝑙𝑛𝑥            ⇒       

𝑑𝑦

𝑑𝑥
= 𝑥𝑙𝑛𝑥  

1

𝑥
𝑙𝑛𝑥 +

1

𝑥
𝑙𝑛𝑥   

 

𝑑𝑦

𝑑𝑥
= 𝑥𝑙𝑛𝑥  2𝑥−1𝑙𝑛𝑥  

𝑑𝑦

𝑑𝑥
= 2𝑥𝑙𝑛𝑥 −1 𝑙𝑛𝑥  

_________________________________________________________________ 

7. 𝑦 = (𝑙𝑛𝑥)𝑥                       𝑙𝑛𝑦 = 𝑥 × 𝑙𝑛(𝑙 𝑛 𝑥 )          

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑛(𝑙𝑛𝑥) ×  1 + 𝑥 ×

1

𝑙𝑛𝑥
×

1

𝑥
      ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦  𝑙𝑛 𝑙𝑛𝑥 +

𝑥

𝑥𝑙𝑛𝑥
             

⇒      
𝑑𝑦

𝑑𝑥
= (𝑙𝑛𝑥)𝑥  𝑙𝑛 𝑙𝑛𝑥 +

𝑥1

𝑙𝑛𝑥
  

_________________________________________________________________ 

8. 𝑦 = 𝑥𝑠𝑖𝑛𝑥                       𝑙𝑛𝑦 = 𝑠𝑖𝑛𝑥𝑙𝑛𝑥           

 

1

𝑦

𝑑𝑦

𝑑𝑥
= 𝑙𝑛𝑥 × 𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 ×

1

𝑥
       ⇒   

𝑑𝑦

𝑑𝑥
= 𝑦  𝑙𝑛𝑥𝑐𝑜𝑠𝑥 +

𝑠𝑖𝑛𝑥

𝑥
          ⇒       

𝑑𝑦

𝑑𝑥
= 𝑥𝑠𝑖𝑛𝑥  𝑙𝑛𝑥𝑐𝑜𝑠𝑥 +

𝑠𝑖𝑛𝑥

𝑥
  

_________________________________________________________________ 

  



Advanced Higher – Differentiation Unit 1.2 Differentiation Practice and Solutions 

Adv. Higher Unit 1.2 Differentiation Worked Solutions ( Part 2 ).docx Page 24 
 

 

9. 𝑦 =
𝑥5

 (3𝑥+5)
                     𝑢 = 𝑥5     

𝑑𝑢

𝑑𝑥
= 5𝑥4          𝑣 = (3𝑥 + 5)

1

2          
𝑑𝑣

𝑑𝑥
=

3

2
(3𝑥 + 5)−

1

2    

 

𝑑𝑦

𝑑𝑥
=  

𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 =

(3𝑥 + 5)
1
2  × 5𝑥4  − 𝑥5   ×

3
2

(3𝑥 + 5)−
1
2

(3𝑥 + 5)
=

5𝑥4 3𝑥 + 5 −
3
2
𝑥5 

 𝑥 + 1 
3
2

 

=
15𝑥5 + 25𝑥4 −

3
2
𝑥5 

 𝑥 + 1 
3
2

 

=
30𝑥5 + 50𝑥4 − 3𝑥5 

2 𝑥 + 1 
3
2

 

=
30𝑥5 + 50𝑥4 − 3𝑥5 

2 𝑥 + 1 
3
2

 

=
𝑥4(27𝑥+50) 

2 𝑥+1 
3
2

                  

 

 

Log method !!!. 𝑦 =
𝑥5

 (3𝑥+5)
          ⇒ 𝑙𝑛𝑦 = 𝑙𝑛  

𝑥5

 (3𝑥+5)
 = 𝑙𝑛 𝑥5 −

1

2
𝑙𝑛(3𝑥 + 5) 

1

𝑦

𝑑𝑦

𝑑𝑥
=

5𝑥4

𝑥5
−

1

2

3

(3𝑥 + 5)
  

𝑑𝑦

𝑑𝑥
=

𝑥5

(3𝑥 + 5)
1
2

 
5𝑥4

𝑥5
−

1

2

3

(3𝑥 + 5)
  

=
 5𝑥4

(3𝑥 + 5)
1
2

−
3𝑥5

2(3𝑥 + 5)
3
2

 

=
10𝑥4(3𝑥 + 5)

3
2 − 3𝑥5(3𝑥 + 5)

1
2

(3𝑥 + 5)
1
2 × 2(3𝑥 + 5)

3
2

=
(3𝑥 + 5)

1
2 10𝑥4 3𝑥 + 5 − 3𝑥5 

(3𝑥 + 5)
1
2 × 2(3𝑥 + 5)

3
2

 

 

=
 10𝑥4(3𝑥+5)+3𝑥5 

(3𝑥+5)
3
2

=
30𝑥5+50𝑥4−3𝑥5

(3𝑥+5)
3
2

=  
𝑥4(27𝑥+50) 

2 𝑥+1 
3
2
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10. 𝑦 =
𝑥3 2𝑥−1 5

 𝑥+1 2    

    𝑢 = 𝒙𝟑 𝟐𝒙 − 𝟏 𝟓     
𝑑𝑢

𝑑𝑥
=  2𝑥 − 1 5 × 3𝑥2 + 𝑥3 × 10 2𝑥 − 1 4 = 𝟑𝒙𝟐 𝟐𝒙 − 𝟏 𝟓 + 𝟏𝟎𝒙𝟑 𝟐𝒙 − 𝟏 𝟒 

          𝑣 =  𝒙 + 𝟏 𝟐          
𝑑𝑣

𝑑𝑥
= 2 𝑥 + 1    

 

𝑑𝑦

𝑑𝑥
=  

𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 =

 𝑥 + 1 2  × (3𝑥2 2𝑥 − 1 5 + 10𝑥3 2𝑥 − 1 4)  − 𝑥3 2𝑥 − 1 5   × 2 𝑥 + 1   

 𝑥 + 1 4
 

 

=
 𝑥 + 1  2𝑥 − 1 4 (3𝑥2 𝑥 + 1  2𝑥 − 1 + 10𝑥3 𝑥 + 1 − 2𝑥3 2𝑥 − 1   

 𝑥 + 1 4
 

=
 2𝑥 − 1 4 6𝑥4 + 3𝑥3 − 3𝑥2 + 10𝑥4 + 10𝑥3 − 4𝑥4 + 2𝑥3  

 𝑥 + 1 3
 

=
 2𝑥 − 1 4 12𝑥4 + 15𝑥3 − 3𝑥2  

 𝑥 + 1 3
 

=
3𝑥2 2𝑥 − 1 4 4𝑥2 + 5𝑥 − 1  

 𝑥 + 1 3
 

 

Log method !!!. 𝑦 =
𝑥3 2𝑥−1 5

 𝑥+1 2           ⇒ 𝑙𝑛𝑦 = 𝑙𝑛  
𝑥3 2𝑥−1 5

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

1

𝑦

𝑑𝑦

𝑑𝑥
=

3

𝑥
+

10

(2𝑥 − 1)
−

2

(𝑥 + 1)
  

𝑑𝑦

𝑑𝑥
= 𝑦  

3 2𝑥 − 1  𝑥 + 1 + 10𝑥 𝑥 + 1 − 2𝑥(2𝑥 − 1)

𝑥(2𝑥 − 1)(𝑥 + 1)
  

𝑑𝑦

𝑑𝑥
= 𝑦  

6𝑥2 + 3𝑥 − 3 + 10𝑥2 + 10𝑥 − 4𝑥2 + 2𝑥)

𝑥(2𝑥 − 1)(𝑥 + 1)
  

𝑑𝑦

𝑑𝑥
= 𝑦  

12𝑥2 + 15𝑥 − 3

𝑥(2𝑥 − 1)(𝑥 + 1)
 =

𝑥3 2𝑥 − 1 5

 𝑥 + 1 2
×  

12𝑥2 + 15𝑥 − 3

𝑥(2𝑥 − 1)(𝑥 + 1)
  

𝑑𝑦

𝑑𝑥
=

3𝑥3 2𝑥 − 1 5

 𝑥 + 1 2  
4𝑥2 + 5𝑥 − 1

𝑥(2𝑥 − 1)(𝑥 + 1)
 =

3𝑥2 2𝑥 − 1 4 4𝑥2 + 5𝑥 − 1  

 𝑥 + 1 3
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Ex 5 Parametric Differentiation 

1.         𝑥 = 𝑡3 + 𝑡2          𝑦 = 𝑡2 + 𝑡         
𝑑𝑥

𝑑𝑡
=  3𝑡2 + 2𝑡            

𝑑𝑦

𝑑𝑡
=  2𝑡 + 1  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=  2𝑡 + 1 ×

1

3𝑡2 + 2𝑡 
=
 2𝑡 + 1 

𝑡(3𝑡 + 2)
 

_____________________________________________________________________ 

b.           𝑥 = 4𝑐𝑜𝑠𝜃          𝑦 = 3𝑠𝑖𝑛𝜃        
𝑑𝑥

𝑑𝑡
=  −4𝑠𝑖𝑛𝜃            

𝑑𝑦

𝑑𝑡
=  3𝑐𝑜𝑠𝜃  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 3𝑐𝑜𝑠𝜃 ×

1

−4𝑠𝑖𝑛𝜃 
= −

3

4
𝑐𝑜𝑡𝜃 

______________________________________________________________________ 

 

c.           𝑥 =
1

(1+𝑡)
          𝑦 =

𝑡

(1−𝑡)
        

𝑑𝑥

𝑑𝑡
=  

−1

(1+𝑡)2             
𝑑𝑦

𝑑𝑡
=  

 1−𝑡 ×1−𝑡×(−1)

(1−𝑡)2 =
1−𝑡+𝑡

(1−𝑡)2 =
1

(1−𝑡)2 

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=

1

(1 − 𝑡)2
×

(1 + 𝑡)2

−1 
= −

(1 + 𝑡)2

(1 − 𝑡)2
 

 

______________________________________________________________________ 

 

d.           𝑥 =
 𝑡−1 

 𝑡+1 
         𝑦 =

 2𝑡−1 

 𝑡−2 
         

𝑑𝑥

𝑑𝑡
=  
 𝑡 + 1 × 1 −  𝑡 − 1 × 1

 𝑡 + 1 2
 =

2

 𝑡 + 1 2
   

 
𝑑𝑦

𝑑𝑡
=  
 𝑡 − 2 × 2 −  2𝑡 − 1 × 1

 𝑡 − 2 2
=

−3

 𝑡 − 2 2
  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=

−3

 𝑡 − 2 2
×
 𝑡 + 1 2

2
 = −

3

2

 𝑡 + 1 2

 𝑡 − 2 2
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e.           𝑥 =  𝑡 + 1 2         𝑦 = (𝑡2 − 1)      
𝑑𝑥

𝑑𝑡
 =  2 𝑡 + 1        

𝑑𝑦

𝑑𝑡
 = 2𝑡   

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 2𝑡 ×

1 

2(𝑡 + 1) 
=

𝑡

(𝑡 + 1)
  

_______________________________________________________________ 

f.         𝑥 =
𝑡

(1−𝑡)
          𝑦 =

𝑡2

(𝑡+3)
  

 

𝑑𝑥

𝑑𝑡
=  
 1 − 𝑡 × 1 − 𝑡 × (−1)

 1 − 𝑡 2
 =

1

 1 − 𝑡 2
   

𝑑𝑦

𝑑𝑡
=  
 𝑡 + 3 × 2𝑡 − 𝑡2 × 1

 𝑡 + 3 2
 =

𝑡2 + 6𝑡

 𝑡 + 3 2
=
𝑡(𝑡 + 6)

 𝑡 + 3 2
  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=
𝑡(𝑡 + 6)

 𝑡 + 3 2
×

(1 − 𝑡)2

1 
=
𝑡(𝑡 + 6)(1 − 𝑡)2

 𝑡 + 3 2
 

_______________________________________________________________ 

g.         𝑥 = 𝑐𝑜𝑠2𝜃          𝑦 = 4𝑠𝑖𝑛𝜃          
𝑑𝑥

𝑑𝑡
=  −2𝑠𝑖𝑛2𝜃            

𝑑𝑦

𝑑𝑡
=  4𝑐𝑜𝑠𝜃  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 4𝑐𝑜𝑠𝜃 ×

1

−2𝑠𝑖𝑛2𝜃 
=

4𝑐𝑜𝑠𝜃

−4𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 
= −𝑐𝑜𝑠𝑒𝑐𝜃 

 

_______________________________________________________________ 
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h.         𝑥 = 𝑎𝑐𝑜𝑠2𝜃          𝑦 = 𝑎𝑠𝑖𝑛3𝜃           

𝑑𝑥

𝑑𝜃
=  2𝑎𝑐𝑜𝑠𝜃 × −𝑠𝑖𝑛𝜃 = −𝑎𝑠𝑖𝑛2𝜃            

𝑑𝑦

𝑑𝜃
=  3𝑎𝑠𝑖𝑛2𝜃𝑐𝑜𝑠𝜃 =

3

2
𝑎𝑠𝑖𝑛2𝜃𝑠𝑖𝑛𝜃  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝜃
×
𝑑𝜃

𝑑𝑥
=

3

2𝑎
𝑎𝑠𝑖𝑛2𝜃𝑠𝑖𝑛𝜃 ×

1

−𝑎𝑠𝑖𝑛2𝜃 
= −

𝟑

𝟐
𝒔𝒊𝒏𝜽 

_______________________________________________________________ 

i.         𝑥 = 𝑒𝑡𝑐𝑜𝑠𝑡          𝑦 = 𝑒𝑡𝑠𝑖𝑛𝑡          Product 

 

𝑑𝑥

𝑑𝑡
=  𝑐𝑜𝑠𝑡 × 𝑒𝑡 − 𝑒𝑡 × 𝑠𝑖𝑛𝑡 = 𝑒𝑡 𝑐𝑜𝑠𝑡 − 𝑠𝑖𝑛𝑡            

𝑑𝑦

𝑑𝑡
=  𝑠𝑖𝑛𝑡 × 𝑒𝑡 + 𝑒𝑡 × 𝑐𝑜𝑠𝑡 = 𝑒𝑡(𝑐𝑜𝑠𝑡 + 𝑠𝑖𝑛𝑡)  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 𝑒𝑡(𝑐𝑜𝑠𝑡 + 𝑠𝑖𝑛𝑡) ×

1

𝑒𝑡 𝑐𝑜𝑠𝑡 − 𝑠𝑖𝑛𝑡  
=

(𝑐𝑜𝑠𝑡 + 𝑠𝑖𝑛𝑡)

 𝑐𝑜𝑠𝑡 − 𝑠𝑖𝑛𝑡 
 

 

_______________________________________________________________ 

j.         𝑥 = 𝑎(𝑡 − 𝑐𝑜𝑠𝑡)          𝑦 = 𝑎(1 + 𝑠𝑖𝑛𝑡)           

𝑑𝑥

𝑑𝑡
=  𝑎 + 𝑎𝑠𝑖𝑛𝑡            

𝑑𝑦

𝑑𝑡
=  𝑎𝑐𝑜𝑠𝑡  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 𝑎𝑐𝑜𝑠𝑡 ×

1

𝑎 + 𝑎𝑠𝑖𝑛𝑡 
=

𝑎𝑐𝑜𝑠𝑡

𝑎(1 + 𝑠𝑖𝑛𝑡)
=

𝑐𝑜𝑠𝑡

(1 + 𝑠𝑖𝑛𝑡)
 

_______________________________________________________________ 
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2a.         𝑥 = 𝑐𝑡        𝑦 =
𝑐

𝑡
= 𝑐𝑡−1          𝐹𝑖𝑛𝑑 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑃 𝑥, 𝑦 =  𝑐𝑡,

𝑐

𝑡
  

𝑑𝑥

𝑑𝑡
=  𝑐            

𝑑𝑦

𝑑𝑡
=  −𝑐𝑡−2 = −

𝑐

𝑡2
  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= −

𝑐

𝑡2
×

1

𝑐 
= −

1

𝑡2
 

 

𝑦 −
𝑐

𝑡
= −

1

𝑡2
 𝑥 − 𝑐𝑡  

 

𝑥 + 𝑡2𝑦 = 2𝑐𝑡 

_______________________________________________________________ 

b.         𝑥 = 𝑎𝑡2      𝑦 = 𝑎𝑡(𝑡2 − 1)          𝐹𝑖𝑛𝑑 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑃 𝑥, 𝑦 =  𝑎𝑡2 , 𝑎𝑡(𝑡2 − 1)  

𝑑𝑥

𝑑𝑡
=  2𝑎𝑡            

𝑑𝑦

𝑑𝑡
= 𝑎 𝑡2 − 1 + 2𝑎𝑡2  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=
𝑎 𝑡2 − 1 + 2𝑎𝑡2

2𝑎𝑡
=
 𝑡2 − 1 + 2𝑡2

2𝑡
=

3𝑡2 − 1

2𝑡
 

 

𝑦 − 𝑎𝑡(𝑡2 − 1) =
3𝑡2 − 1

2𝑡
 𝑥 − 𝑎𝑡2  

 

2𝑡𝑦 −  3𝑡2 − 1 𝑥 = 2𝑎𝑡2 𝑡2 − 1 − 𝑎𝑡2 3𝑡2 − 1  

  

2𝑡𝑦 −  3𝑡2 − 1 𝑥 = 2𝑎𝑡4 − 2𝑎𝑡2 − 3𝑎𝑡4 + 𝑎𝑡2 

2𝑡𝑦 −  3𝑡2 − 1 𝑥 = −𝑎𝑡2 − 𝑎𝑡4 

  

2𝑡𝑦 −  3𝑡2 − 1 𝑥 = −𝑎𝑡2(1 + 𝑡2) 

  

 3𝑡2 − 1 𝑥 − 2𝑡𝑦 = 𝑎𝑡2(1 + 𝑡2) 
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c.         𝑥 =
𝑎

2
 𝑡 + 𝑡−1       𝑦 =

𝑎

2
 𝑡 − 𝑡−1        𝐹𝑖𝑛𝑑 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑃 𝑥, 𝑦 =  

𝑎

2
 𝑡 +

1

𝑡
 ,

𝑎

2
 𝑡 −

1

𝑡
   

𝑑𝑥

𝑑𝑡
=  
𝑎

2
− 

𝑎

2𝑡2
=
𝑎

2
 1 −

1

𝑡2
                       

𝑑𝑦

𝑑𝑡
=
𝑎

2
+ 

𝑎

2𝑡2
=
𝑎

2
 1 +

1

𝑡2
   

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=

𝑎
2
 1 +

1
𝑡2 

𝑎
2
 1 −

1
𝑡2 

=
 1 +

1
𝑡2 

 1 −
1
𝑡2 

=

 𝑡2 + 1 
𝑡2

 𝑡2 − 1 
𝑡2

=
 𝑡2 + 1 

 𝑡2 − 1 
 

 

𝑦 −
𝑎

2
 𝑡 −

1

𝑡
 =

 𝑡2 + 1 

 𝑡2 − 1 
 𝑥 −

𝑎

2
 𝑡 +

1

𝑡
   

 

 𝑡2 − 1 𝑦 −
𝑎

2
 𝑡2 − 1  𝑡 −

1

𝑡
 =  𝑡2 + 1  𝑥 −

𝑎

2
 𝑡 +

1

𝑡
   

  

 𝑡2 − 1 𝑦 −
𝑎

2
 𝑡2 − 1  𝑡 −

1

𝑡
 =  𝑡2 + 1 𝑥 −

𝑎

2
 𝑡2 + 1  𝑡 +

1

𝑡
  

 

 𝑡2 + 1 𝑥 −  𝑡2 − 1 𝑦 =
𝑎

2
 𝑡2 + 1  𝑡 +

1

𝑡
 −

𝑎

2
 𝑡2 − 1  𝑡 −

1

𝑡
  

  

 𝑡2 + 1 𝑥 −  𝑡2 − 1 𝑦 =
𝑎

2
  𝑡3 + 𝑡 + 𝑡 +

1

𝑡
 −  𝑡3 − 𝑡 − 𝑡 +

1

𝑡
   

  

 𝑡2 + 1 𝑥 −  𝑡2 − 1 𝑦 =
𝑎

2
 4𝑡  

 

 𝑡2 + 1 𝑥 −  𝑡2 − 1 𝑦 = 2𝑎𝑡 

____________________________________________________________________ 
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d.         𝑥 = 𝑠𝑒𝑐𝜃      𝑦 = 𝑡𝑎𝑛𝜃       𝐹𝑖𝑛𝑑 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑃 𝑥, 𝑦 =  𝑠𝑒𝑐𝜃, 𝑡𝑎𝑛𝜃  

𝑑𝑥

𝑑𝑡
=  𝑠𝑒𝑐𝜃𝑡𝑎𝑛𝜃                      

𝑑𝑦

𝑑𝑡
= 𝑠𝑒𝑐2𝜃  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=

𝑠𝑒𝑐2𝜃

𝑠𝑒𝑐𝜃𝑡𝑎𝑛𝜃
=
𝑠𝑒𝑐𝜃

𝑡𝑎𝑛𝜃
=

1
𝑐𝑜𝑠𝜃
𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃

=
1

𝑠𝑖𝑛𝜃
 

 

𝑦 − 𝑡𝑎𝑛𝜃 =
1

𝑠𝑖𝑛𝜃
 𝑥 − 𝑠𝑒𝑐𝜃  

𝑠𝑖𝑛𝜃𝑦 − 𝑠𝑖𝑛𝜃𝑡𝑎𝑛𝜃 = 𝑥 − 𝑠𝑒𝑐𝜃 

  

𝑥 − 𝑠𝑖𝑛𝜃𝑦 = 𝑠𝑖𝑛𝜃𝑡𝑎𝑛𝜃 − 𝑠𝑒𝑐𝜃 

𝑥 − 𝑠𝑖𝑛𝜃𝑦 =
𝑠𝑖𝑛2𝜃

𝑐𝑜𝑠𝜃
−

1

𝑐𝑜𝑠𝜃
 

𝑥 − 𝑦𝑠𝑖𝑛𝜃 =
𝑠𝑖𝑛2𝜃 − 1

𝑐𝑜𝑠𝜃
 

  

𝑥 − 𝑦𝑠𝑖𝑛𝜃 =
𝑐𝑜𝑠2𝜃

𝑐𝑜𝑠𝜃
 

  

𝑥 − 𝑠𝑖𝑛𝜃𝑦 = 𝑐𝑜𝑠𝜃 

𝑥
1

𝑐𝑜𝑠𝜃
− 𝑦𝑡𝑎𝑛𝜃 = 1 

 

𝑥𝑠𝑒𝑐𝜃 − 𝑦𝑡𝑎𝑛𝜃 = 1 

____________________________________________________________________ 

  



Advanced Higher – Differentiation Unit 1.2 Differentiation Practice and Solutions 

Adv. Higher Unit 1.2 Differentiation Worked Solutions ( Part 2 ).docx Page 32 
 

 

Ex6 Second Order Differentiation Parametric Equations 

1a.        𝑥 =
1

𝑡2 = 𝑡−2      𝑦 = 1 + 𝑡       𝐹𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
 𝑎𝑛𝑑 

𝑑2𝑦

𝑑𝑥2 

𝑑𝑥

𝑑𝑡
=  −2𝑡−3 =

−2

𝑡3
                      

𝑑𝑦

𝑑𝑡
= 1  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 1 ×−

𝑡3

2
= −

𝒕𝟑

𝟐
 

 

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 −

𝑡3

2
 × −

𝑡3

2
 

= −
3𝑡2

2
× −

𝑡3

2
 

  

=
3𝑡5

4
 

_____________________________________________________________ 
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b.        𝑥 = (𝑡 + 1) 2     𝑦 = 𝑡2 − 1       𝐹𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
 𝑎𝑛𝑑 

𝑑2𝑦

𝑑𝑥2 

𝑑𝑥

𝑑𝑡
=  2(𝑡 + 1)                      

𝑑𝑦

𝑑𝑡
= 2𝑡  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 2𝑡 ×

1

2(𝑡 + 1)
=

𝒕

(𝑡 + 1)
 

 

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 

𝒕

(𝑡 + 1)
 ×

1

2(𝑡 + 1)
 

=  
 𝑡 + 1 × 1 − 𝑡 × 1

(𝑡 + 1)2
 ×

1

2(𝑡 + 1)
 

  

=  
 𝑡 + 1 − 𝑡

(𝑡 + 1)2
 ×

1

2(𝑡 + 1)
 

 

=
1

2(𝑡 + 1)3
 

_____________________________________________________________ 
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c.        𝑥 = 4𝑐𝑜𝑠𝑡     𝑦 = 3𝑠𝑖𝑛𝑡       𝐹𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
 𝑎𝑛𝑑 

𝑑2𝑦

𝑑𝑥2 

𝑑𝑥

𝑑𝑡
=  −4𝑠𝑖𝑛𝑡                      

𝑑𝑦

𝑑𝑡
= 3𝑐𝑜𝑠𝑡  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 3𝑐𝑜𝑠𝑡 ×

−1

4𝑠𝑖𝑛𝑡
= −

𝟑

𝟒
𝒄𝒐𝒕 𝒕 

 

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 −

3

4
𝑐𝑜𝑡 𝑡 ×

−1

4𝑠𝑖𝑛𝑡
 

=  
3

4
𝑐𝑜𝑠𝑒𝑐2𝑡 ×

−1

4𝑠𝑖𝑛𝑡
 

  

= −
𝟑

𝟏𝟔
𝒄𝒐𝒔𝒆𝒄𝟑𝒕 

_____________________________________________________________ 

d.        𝑥 = 𝑐𝑜𝑠2𝑡     𝑦 = 𝑠𝑖𝑛𝑡       𝐹𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
 𝑎𝑛𝑑 

𝑑2𝑦

𝑑𝑥2 

𝑑𝑥

𝑑𝑡
=  −2𝑐𝑜𝑠𝑡 × 𝑠𝑖𝑛𝑡                    

𝑑𝑦

𝑑𝑡
= 𝑐𝑜𝑠𝑡  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 𝑐𝑜𝑠𝑡 ×

1

−2𝑐𝑜𝑠𝑡 × 𝑠𝑖𝑛𝑡
= −

𝟏

𝟐
𝒄𝒐𝒔𝒆𝒄𝒕 

 

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 −

𝟏

𝟐
𝒄𝒐𝒔𝒆𝒄 𝒕 ×

1

−2𝑐𝑜𝑠𝑡 × 𝑠𝑖𝑛𝑡
 

=  
1

2
𝑐𝑜𝑠𝑒𝑐𝑡 × 𝑐𝑜𝑡𝑡 ×

1

−2𝑐𝑜𝑠𝑡 × 𝑠𝑖𝑛𝑡
 

 

=  
𝟏

𝟐

1

𝑠𝑖𝑛𝑡
×
𝑐𝑜𝑠𝑡

𝑠𝑖𝑛𝑡
 ×

1

−2𝑐𝑜𝑠𝑡×𝑠𝑖𝑛𝑡
  

 

= −
1

4
𝒄𝒐𝒔𝒆𝒄𝟑𝒕 

_____________________________________________________________ 
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e.        Miss out !  

_____________________________________________________________ 

2.        𝑥 = 𝑡 − 𝑐𝑜𝑠𝑡     𝑦 = 𝑠𝑖𝑛𝑡       𝐹𝑖𝑛𝑑 𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑃𝑜𝑖𝑛𝑡𝑠  

𝑑𝑥

𝑑𝑡
=  1 + 𝑠𝑖𝑛𝑡                    

𝑑𝑦

𝑑𝑡
= 𝑐𝑜𝑠𝑡  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 𝑐𝑜𝑠𝑡 ×

1

1 + 𝑠𝑖𝑛𝑡
=

𝑐𝑜𝑠𝑡

1 + 𝑠𝑖𝑛𝑡
 

 

𝐹𝑜𝑟 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡 
𝑑𝑦

𝑑𝑥
= 0                                 

𝑐𝑜𝑠𝑡

1 + 𝑠𝑖𝑛𝑡
= 0 

 

𝑐𝑜𝑠𝑡 = 0 

 

𝑡 =
𝜋

2
  𝑎𝑛𝑑 

3𝜋

2
  

 

𝑡 =
𝜋

2
   ;   𝑥 = 𝑡 − 𝑐𝑜𝑠𝑡 =

𝜋

2
− 𝑐𝑜𝑠

𝜋

2
=
𝜋

2
            𝑦 = 𝑠𝑖𝑛𝑡 = 𝑠𝑖𝑛

𝜋

2
= 1                 

𝜋

2
, 1  

𝑡 =
3𝜋

2
   ;   𝑥 = 𝑡 − 𝑐𝑜𝑠𝑡 =

3𝜋

2
− 𝑐𝑜𝑠

3𝜋

2
=

3𝜋

2
            𝑦 = 𝑠𝑖𝑛𝑡 = 𝑠𝑖𝑛

3𝜋

2
= −1                 

3𝜋

2
,−1  

________________________________________________________________ 
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3a.        𝑥 = 4 − 𝑡2     𝑦 = 4𝑡 − 𝑡3       𝐹𝑖𝑛𝑑 𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑃𝑜𝑖𝑛𝑡𝑠 𝑎𝑛𝑑 𝑁𝑎𝑡𝑢𝑟𝑒 

𝑑𝑥

𝑑𝑡
=  −2𝑡                    

𝑑𝑦

𝑑𝑡
= 4 − 3𝑡2  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=  4 − 3𝑡2 ×

−1

2𝑡
=

(3𝑡2 − 4)

2𝑡
 

 

𝐹𝑜𝑟 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡 
𝑑𝑦

𝑑𝑥
= 0                                 

(3𝑡2 − 4)

2𝑡
= 0 

 

(3𝑡2 − 4) = 0 

 

𝑡 =  
4

3
        𝑎𝑛𝑑       −  

4

3
  

 

𝑡 =  
4

3
   ;   𝑥 = 4 − 𝑡2 = 4 −

4

3
=

8

3
            𝑦 = 4𝑡 − 𝑡3 = 4  

4

3
   −   

4

3
   

3

=
16

9
 3       

𝟖

𝟑
,
𝟏𝟔

𝟗
 𝟑    

𝑡 = − 
4

3
   ;   𝑥 = 4 − 𝑡2 = 4 −

4

3
=

8

3
            𝑦 = 4𝑡 − 𝑡3 = 4 − 

4

3
   −  − 

4

3
   

3

=
16

9
 3       

𝟖

𝟑
,−
𝟏𝟔

𝟗
 𝟑    

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 

(3𝑡2 − 4)

2𝑡
 ×

1

−2𝑡
 

=  
2𝑡×6𝑡−3𝑡2×2

4𝑡2  ×
1

−2𝑡
== − 

𝟑

𝟒𝒕
   

 

𝑡 =  
4

3
   ;   

𝑑2𝑦

𝑑𝑥2
< 0            𝑀𝑎𝑥. 𝑇𝑃 𝑎𝑡       

𝟖

𝟑
,
𝟏𝟔

𝟗
 𝟑    

𝑡 =  
4

3
   ;    

𝑑2𝑦

𝑑𝑥2 > 0             𝑀𝑖𝑛𝑖. 𝑇𝑃 𝑎𝑡       
𝟖

𝟑
, −

𝟏𝟔

𝟗
 𝟑      
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b.        𝑥 =  5 − 3𝑡 2     𝑦 = 6𝑡 − 𝑡2       𝐹𝑖𝑛𝑑 𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑃𝑜𝑖𝑛𝑡𝑠 𝑎𝑛𝑑 𝑁𝑎𝑡𝑢𝑟𝑒 

𝑑𝑥

𝑑𝑡
=  −6 5 − 3𝑡 = 6 3𝑡 − 5                    

𝑑𝑦

𝑑𝑡
= (6 − 2𝑡)  

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
=  6 − 2𝑡 ×

1

6 3𝑡 − 5 
=
 6 − 2𝑡 

6 3𝑡 − 5 
=

 3 − 𝑡 

3 3𝑡 − 5 
 

 

𝐹𝑜𝑟 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡 
𝑑𝑦

𝑑𝑥
= 0                                 

(3 − 𝑡)

3(3𝑡 − 5)
= 0 

 

(3 − 𝑡) = 0 

 

𝒕 = 𝟑  

 

𝑡 = 3   ;   𝑥 =  5 − 3𝑡 2 =  5 − 3(3) 2 = 16            𝑦 = 6𝑡 − 𝑡2 = 6(3) − (3)2 = 9       𝟏𝟔, 𝟗  

 

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 

(3 − 𝑡)

3(3𝑡 − 5)
 ×

1

6 3𝑡 − 5 
 

 

=  
3 3𝑡 − 5 × (−1) − (3 − 𝑡) × 9

9(3𝑡 − 5)2  ×
1

6 3𝑡 − 5 
=  

−𝟏𝟐

𝟓𝟒(𝟑𝒕 − 𝟓)𝟑
  

 

𝑡 = 3   ;   
𝑑2𝑦

𝑑𝑥2
=  

18(3) − 12

9(3(3) − 5)3
 < 0            𝑴𝒂𝒙. 𝑻𝑷 𝒂𝒕       𝟏𝟔, 𝟗  
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c.        𝑥 = (𝑡2 + 1)     𝑦 = 𝑡(𝑡 − 3)2       𝐹𝑖𝑛𝑑 𝑆𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑃𝑜𝑖𝑛𝑡𝑠 𝑎𝑛𝑑 𝑁𝑎𝑡𝑢𝑟𝑒 

𝑑𝑥

𝑑𝑡
=  2𝑡                   

𝑑𝑦

𝑑𝑡
= (𝑡 − 3)2 × 1 + 𝑡 ×  2 𝑡 − 3 = (𝑡 − 3)2 + 2𝑡 𝑡 − 3 =  𝑡 − 3  𝑡 − 3 + 2𝑡 = 3 𝑡 − 3 (𝑡 − 1) 

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 3 𝑡 − 3 (𝑡 − 1) ×

1

2𝑡
=

3 𝑡 − 3 (𝑡 − 1)

2𝑡
 

 

𝐹𝑜𝑟 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑟𝑦 𝑝𝑜𝑖𝑛𝑡 
𝑑𝑦

𝑑𝑥
= 0                                 

3 𝑡 − 3 (𝑡 − 1)

2𝑡
= 0                   𝐹𝑜𝑟 𝑙𝑎𝑡𝑒𝑟

3 𝑡2 − 4𝑡 + 3 

2𝑡
  

 

 𝑡 − 3 (𝑡 − 1) = 0 

 

𝒕 = 𝟏 𝒂𝒏𝒅 𝟑  

 

𝑡 = 1   ;   𝑥 = (𝑡2 + 1) = ((1)2 + 1) = 2            𝑦 = 𝑡(𝑡 − 3)2 = (1)((1) − 3)2 = 9       𝟐, 𝟒  

𝑡 = 3   ;   𝑥 = (𝑡2 + 1) = ((3)2 + 1) = 10            𝑦 = 𝑡(𝑡 − 3)2 = (3)((3) − 3)2 = 9       𝟏𝟎, 𝟎  

 

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 

3 𝑡2 − 4𝑡 + 3 

2𝑡
 ×

1

2𝑡
 

 

=  
2𝑡 × 3(3𝑡 − 4) − 3 𝑡2 − 4𝑡 + 3 × 2

4𝑡2  ×
1

2𝑡
=  

12𝑡2 − 18

8𝑡3  =
𝟔𝒕𝟐 − 𝟗

𝟒𝒕𝟑
 

 

𝑡 = 1   ;   
𝑑2𝑦

𝑑𝑥2
=  

6(1)2 − 9

4(1)3  < 0            𝑴𝒂𝒙. 𝑻𝑷 𝒂𝒕       𝟐, 𝟒  

𝑡 = 3   ;   
𝑑2𝑦

𝑑𝑥2
=  

6(3)2 − 9

4(3)3  > 0            𝑴𝒊𝒏𝒊. 𝑻𝑷 𝒂𝒕       𝟏𝟎, 𝟎  
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2.        𝑥 = 𝑡 − 𝑠𝑖𝑛𝑡     𝑦 = 1 − 𝑐𝑜𝑠𝑡       𝑆𝑕𝑜𝑤 𝑦2 𝑑
2𝑦

𝑑𝑥2 + 1 = 0 

𝑑𝑥

𝑑𝑡
=  1 − 𝑐𝑜𝑠𝑡                  

𝑑𝑦

𝑑𝑡
= 𝑠𝑖𝑛𝑡 

 

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥
= 𝑠𝑖𝑛𝑡 ×

1

(1 − 𝑐𝑜𝑠𝑡)
=

𝑠𝑖𝑛𝑡

(1 − 𝑐𝑜𝑠𝑡)
 

 

𝑑2𝑦

𝑑𝑥2
=
𝑑

𝑑𝑥
 
𝑑𝑦

𝑑𝑥
 =

𝑑

𝑑𝑡
 
𝑑𝑦

𝑑𝑥
 ×

𝑑𝑡

𝑑𝑥
=
𝑑

𝑑𝑡
 

𝑠𝑖𝑛𝑡

(1 − 𝑐𝑜𝑠𝑡)
 ×

1

(1 − 𝑐𝑜𝑠𝑡)
 

 

=  
(1 − 𝑐𝑜𝑠𝑡) × 𝑐𝑜𝑠𝑡 − 𝑠𝑖𝑛𝑡 × 𝑠𝑖𝑛𝑡

(1 − 𝑐𝑜𝑠𝑡)2
 ×

1

(1 − 𝑐𝑜𝑠𝑡)
=  

𝑐𝑜𝑠𝑡 − 𝑐𝑜𝑠2𝑡 − 𝑠𝑖𝑛2𝑡

(1 − 𝑐𝑜𝑠𝑡)3  =
𝑐𝑜𝑠𝑡 − 1

(1 − 𝑐𝑜𝑠𝑡)3
 

 

𝑐𝑜𝑠𝑡 − 1

(1 − 𝑐𝑜𝑠𝑡)3
= −

(1 − 𝑐𝑜𝑠𝑡)

(1 − 𝑐𝑜𝑠𝑡)3
=   

−1

(1 − 𝑐𝑜𝑠𝑡)2
          

 

𝐿𝐻𝑆 = 𝑦2
𝑑2𝑦

𝑑𝑥2
+ 1 = (1 − 𝑐𝑜𝑠𝑡 )2 ×  

−1

(1 − 𝑐𝑜𝑠𝑡)2
+ 1 = 0 = 𝑅𝐻𝑆 
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Ex 7 Parametric Differentiation – Motion in a Plane 

 

.        1.           𝑥 = 𝑡 2 − 𝑡     𝑦 = 𝑡 3 − 𝑡       𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑝𝑒𝑒𝑑 𝑤𝑕𝑒𝑛 𝑡 = 0 𝑎𝑛𝑑 𝑤𝑕𝑒𝑛 𝑡 = 2 

𝑑𝑥

𝑑𝑡
=   2 − 𝑡 × 1 + 𝑡 × (−1) = 2 1 − 𝑡                    

𝑑𝑦

𝑑𝑡
=  3 − 𝑡 × 1 + 𝑡 × (−1) =  3 − 2𝑡  

 

𝑡 = 0   ;   
𝑑𝑥

𝑑𝑡
= 2 1 − 𝑡 = 2 1 − (0) = 𝟐            

𝑑𝑦

𝑑𝑡
=  3 − 2𝑡 =  3 − 2(0) = 𝟑       

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =   4 + 9 =  13      

 

𝑡 = 2   ;   
𝑑𝑥

𝑑𝑡
= 2 1 − 𝑡 = 2 1 − (2) = −𝟐            

𝑑𝑦

𝑑𝑡
=  3 − 2𝑡 =  3 − 2(2) = −1       

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =   (4 + 1 =  5      

 

 

2. 𝑥 = 𝑡 + 1    𝑦 = 𝑡 2     𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑝𝑒𝑒𝑑 𝑤𝑕𝑒𝑛 𝑡 = 2 

 

𝑑𝑥

𝑑𝑡
=  1                   

𝑑𝑦

𝑑𝑡
= 2𝑡 

 

𝑡 = 2   ;   
𝑑𝑥

𝑑𝑡
= 𝟏            

𝑑𝑦

𝑑𝑡
= 2𝑡 = 2 × 2 = 𝟒       

 

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =   1 + 16 =  𝟏𝟕      
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3.                𝑥 = 𝑐𝑜𝑠2𝑡            𝑦 = 2𝑠𝑖𝑛𝑡     𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑝𝑒𝑒𝑑 𝑤𝑕𝑒𝑛 𝑡 = 0 

 

𝑑𝑥

𝑑𝑡
=  −2𝑠𝑖𝑛2𝑡                   

𝑑𝑦

𝑑𝑡
= 2𝑐𝑜𝑠𝑡 

 

𝑡 = 0   ;   
𝑑𝑥

𝑑𝑡
= −2𝑠𝑖𝑛2𝑡 = −2𝑠𝑖𝑛2 0 = 𝟎            

𝑑𝑦

𝑑𝑡
= 2𝑐𝑜𝑠𝑡 = 2cos⁡(0) = 𝟐       

 

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =   0 + 4 = 𝟐      

 

 

4.               𝑥 = 𝑒𝑡             𝑦 = 𝑒−2𝑡      𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑝𝑒𝑒𝑑 𝑤𝑕𝑒𝑛 𝑡 = 𝑙𝑛3 

 

𝑑𝑥

𝑑𝑡
=  𝑒𝑡                    

𝑑𝑦

𝑑𝑡
= −2𝑒−2𝑡  

 

𝑡 = 𝑙𝑛3   ;   
𝑑𝑥

𝑑𝑡
= 𝑒𝑡 = 𝑒𝑙𝑛3 = 𝟑            

𝑑𝑦

𝑑𝑡
= −2𝑒−2𝑡 = −2𝑒−2𝑙𝑛3 = −

𝟐

𝟗
       

 

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =   (3)2 +  −
2

9
 

2

=
 𝟕𝟑𝟑 

𝟗
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5.               𝑥 = 𝑠𝑒𝑐𝑡            𝑦 = 𝑡𝑎𝑛𝑡     𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑝𝑒𝑒𝑑 𝑤𝑕𝑒𝑛 𝑡 =
𝜋

6
 

 

𝑑𝑥

𝑑𝑡
=  𝑠𝑒𝑐𝑡 𝑡𝑎𝑛𝑡                   

𝑑𝑦

𝑑𝑡
= 𝑠𝑒𝑐2𝑡 

 

𝑡 =
𝜋

6
   ;   

𝑑𝑥

𝑑𝑡
=  𝑠𝑒𝑐𝑡 𝑡𝑎𝑛𝑡 = 𝑠𝑒𝑐

𝜋

6
 𝑡𝑎𝑛

𝜋

6
=
𝟐

𝟑
            

𝑑𝑦

𝑑𝑡
= 𝑠𝑒𝑐2𝑡 = 𝑠𝑒𝑐2

𝜋

6
=
𝟒

𝟑
       

 

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =    
2

3
 

2

+  
4

3
 

2

=
 20 

3
=
𝟐 𝟓 

𝟑
    

 

 

 

6.               𝑥 = 𝑙𝑛(𝑡 + 1)            𝑦 = 𝑡2     𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑝𝑒𝑒𝑑 𝑤𝑕𝑒𝑛 𝑡 = 1 

 

𝑑𝑥

𝑑𝑡
=  

1

(𝑡 + 1)
                   

𝑑𝑦

𝑑𝑡
= 2𝑡 

 

𝑡 = 1   ;   
𝑑𝑥

𝑑𝑡
=  

1

(𝑡 + 1)
=

1

((1) + 1)
=
𝟏

𝟐
            

𝑑𝑦

𝑑𝑡
= 2𝑡 = 2𝑡 = 𝟐      

 

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =    
1

2
 

2

+  2 2 =
17 

4
=
 𝟏𝟕 

𝟐
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7.               𝑥 = 4𝑐𝑜𝑠𝑡            𝑦 = 3𝑠𝑖𝑛𝑡     𝐹𝑖𝑛𝑑 𝑀𝑎𝑥 𝑎𝑛𝑑 𝑀𝑖𝑛𝑖 𝑠𝑝𝑒𝑒𝑑 𝑎𝑛𝑑 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑖𝑛𝑔 𝑝𝑜𝑠𝑡𝑖𝑜𝑛𝑠. 

 

𝑑𝑥

𝑑𝑡
=  −4𝑠𝑖𝑛𝑡                   

𝑑𝑦

𝑑𝑡
= 3𝑐𝑜𝑠𝑡 

 

 𝑣 =    
𝑑𝑥

𝑑𝑡
 

2

+   
𝑑𝑦

𝑑𝑡
 

2

 =    −4𝑠𝑖𝑛𝑡 2 +  3𝑐𝑜𝑠𝑡 2 =  16𝑠𝑖𝑛2𝑡 + 9𝑐𝑜𝑠2𝑡    

=  9𝑠𝑖𝑛2𝑡 + 9𝑐𝑜𝑠2𝑡 + 7𝑠𝑖𝑛2𝑡 

=  9(𝑠𝑖𝑛2𝑡 + 𝑐𝑜𝑠2𝑡) + 7𝑠𝑖𝑛2𝑡 

=  𝟗+𝟕𝒔𝒊𝒏𝟐𝒕 = 𝒂𝒔 𝒓𝒆𝒒𝒖𝒊𝒓𝒆𝒅 

 

𝐹𝑜𝑟 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑦 𝑝𝑜𝑖𝑛𝑡𝑠  
𝑑𝑥

𝑑𝑡
= 0          

𝑑𝑥

𝑑𝑡
= −4𝑠𝑖𝑛𝑡 = 0                  𝑡 = 0  𝑎𝑛𝑑 𝜋 

 

𝐹𝑜𝑟 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑦 𝑝𝑜𝑖𝑛𝑡𝑠  
𝑑𝑦

𝑑𝑡
= 0          

𝑑𝑦

𝑑𝑡
= 3𝑐𝑜𝑠𝑡 = 0                  𝑡 =

𝜋

2
   𝑎𝑛𝑑 

3𝜋

2
 

 

𝐹𝑜𝑟   𝑡 = 0  ; 𝑥 =  4𝑐𝑜𝑠𝑡 = 4𝑐𝑜𝑠 0 = 0          𝑦 = 3𝑠𝑖𝑛𝑡 =  3𝑠𝑖𝑛 0 = 0         (𝟒, 𝟎) 

𝐹𝑜𝑟   𝑡 = 0  ; 𝑥 =  4𝑐𝑜𝑠𝑡 = 4𝑐𝑜𝑠 𝜋 = −4          𝑦 = 3𝑠𝑖𝑛𝑡 =  3𝑠𝑖𝑛 0 = 0         (−𝟒, 𝟎) 

 𝑣 =  9+7𝑠𝑖𝑛2𝑡 =  9+7𝑠𝑖𝑛2 0 =  9 = 3  

 𝒗 =  𝟗+𝟕𝒔𝒊𝒏𝟐𝒕 =  𝟗+𝟕𝒔𝒊𝒏𝟐 𝝅 =  𝟗 = 𝟑 

𝐹𝑜𝑟   𝑡 =
𝜋

2
  ; 𝑥 =  4𝑐𝑜𝑠𝑡 = 4𝑐𝑜𝑠  

𝜋

2
 = 0          𝑦 = 3𝑠𝑖𝑛𝑡 =  3𝑠𝑖𝑛  

𝜋

2
 = 3         (𝟎, 𝟑) 

𝐹𝑜𝑟   𝑡 =
3𝜋

2
  ; 𝑥 =  4𝑐𝑜𝑠𝑡 = 4𝑐𝑜𝑠  

3𝜋

2
 = 0          𝑦 = 3𝑠𝑖𝑛𝑡 =  3𝑠𝑖𝑛  

3𝜋

2
 = 3         (𝟎, −𝟑) 

 𝑣 =  9+7𝑠𝑖𝑛2𝑡 =  9+7𝑠𝑖𝑛2  
𝜋

2
 =  16 = 4 

 𝒗 =  𝟗+𝟕𝒔𝒊𝒏𝟐𝒕 =  𝟗+𝟕𝒔𝒊𝒏𝟐  
𝟑𝝅

𝟐
 =  𝟏𝟔 = 𝟒 

 


