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1.  Given that  𝐼𝑛(𝑥) =   ∫ 𝑥𝑛𝑒3𝑥1

0
 𝑑𝑥,   

(i) Show that 𝐼𝑛(𝑥) =  
1

3
𝑒3 −

𝑛

3
𝐼𝑛−1(𝑥) 𝑓𝑜𝑟 𝑛 ≥ 1.    

 [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) Hence, find ∫ 𝑥3𝑒3𝑥 𝑑𝑥
1

0
. Leave your answer in terms of 𝑒.   

 [8] 
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b)  i)Given that  
15−13𝑥+4𝑥2

(1−𝑥)2(4−𝑥)
=

𝐴

1−𝑥
+

𝐵

(1−𝑥)2 +
𝐶

4−𝑥
, find the values of 𝐴, 𝐵 and C . 

 [6] 

 

 

  



 ii)  Hence evaluate the EXACT value of  ∫
15−13𝑥+4𝑥2

(1−𝑥)2(4−𝑥)

3

2
𝑑𝑥.   

 [6 ] 
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2. (a) The parametric equations of a curve are defined in terms of 𝜃 by   

𝑥 = 4 + 2𝑐𝑜𝑠𝜃, 𝑦 = 2𝑐𝑜𝑠2𝜃.  

i) Show that 
𝑑𝑦

𝑑𝑥
= 4𝑐𝑜𝑠𝜃.       

 [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii) Determine  
𝑑2𝑦

𝑑𝑥2.         

 [3] 

 

 

 

 

 

 

  



iii) Find the equation of the tangent to the curve at 𝜃 =
𝜋

2
.    

 [2] 

        

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) i) Given that 6𝑥3 + 12𝑥2𝑦2 − 3𝑦2 = 0, determine 
𝑑𝑦

𝑑𝑥
.     

 [5]  

 

 

 

 

 

 

 

 



 ii)  A function 𝑓 is defined as 𝑓(𝑥, 𝑦) = 𝑙𝑛 |
2𝑥+𝑦

𝑥−1
|. 

  Show that  

    

𝜕2𝑓

𝜕𝑦𝜕𝑥
− 2

𝜕2𝑓

𝜕𝑦2 = 0.      

 [6] 

   

 

 

 

 

 

 

 

 

 

 

 

 

c)  Differentiate 𝑠𝑖𝑛−1√1 − 2𝑥.        

 [4] 
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