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Methods in calculus 3D 

1 Using 2tan ,d sec dx a θ x a θ   
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2 Using cos , d sin dx θ x θ θ    
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3 a Let 2sin , so d 2cos dx θ x θ θ   
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 b Let 25 tan ,so d 5 sec dx θ x θ θ   
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2 2 25 5tan 5(1 tan ) 5secθ θ θ     
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3 c 
2
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 Therefore, 
3
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 Therefore, 
1

2
P   and 

2

3
Q   

 

 

6 a  
3 3

2 11

2
d 2 arctan

1

2(arctan 3 arctan1)

2 arctan 3
4

x x
x

π




 

 
  

 



 

 

Using 
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Remember that you need to be 

in radian mode. 
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6 b 
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 2arcsin
2

x
c

 
  

 
 

 

 

 

9 Therefore,  
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 c The mean value of  4f x  over the interval  0,4  is 4  times the mean value of  f x  over the 

interval  0,4  
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13 With 
2

tan
3

x θ  and 22
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13 
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14 With 
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Challenge 

 a 
2

1
d

1



x

x x
 

  secx  , so d sec tan dx     

  
2 21 sec 1 tanx       

  
2

1 sec tan
d

sec tan1
  


x d

x x

 


 
 

  arcsecd c x c        

 

 b 

2 1
d




x
x

x
 

secx  , so d sec tanx d    

Substituting gives 

secx   so 
1

cos
x

   and 
2tan 1x    

Therefore 

tan c    = 2 1 arcsecx x c    


