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   CO BL 
Q.1(a) If 𝑦 = cos (𝑚𝑠𝑖𝑛−1𝑥), prove that 

(1 − 𝑥2)𝑦𝑛+2 − (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑚2 − 𝑛2)𝑦𝑛 = 0.  

[5]   

     
     
Q.1(b) Use Taylor’s series expansion to expand 𝑦 = 𝑥3 + 3𝑥2 + 2𝑥 + 1 about the 

point 𝑥 = 1.  

[5]   

     
     
Q.2(a) Find the asymptotes of the cubic equation 𝑥3 − 2𝑦3 + 𝑥𝑦(2𝑥 − 𝑦) +

𝑦(𝑥 − 𝑦) + 1 = 0.  

[5]   

Q.2(b) Define the curvature and radius of curvature of the curve. Find the radius of 
curvature of the conic 𝑦 − 𝑥 = 𝑥2 + 2𝑥𝑦 + 𝑦2  at the origin.  

[5]   

     
     
Q.3(a) If 𝑢 =

𝑥+𝑦

1−𝑥𝑦
 and 𝑣 = 𝑡𝑎𝑛−1𝑥 + 𝑡𝑎𝑛−1𝑦, find 𝜕(𝑢,𝑣)

𝜕(𝑥,𝑦)
. Are 𝑢 and 𝑣 functionally 

related? If so, find the relationship.  

[5]   

Q.3(b) [5]   

     
     
Q.4(a) Find the reduction formula for the integral ∫ 𝑠𝑖𝑛𝑛 𝑥𝑑𝑥 and hence deduce 

that 

න 𝑠𝑖𝑛𝑛 𝑥𝑑𝑥 =

⎩
⎪
⎨

⎪
⎧ (𝑛 − 1)(𝑛 − 3)(𝑛 − 5) … .2

𝑛(𝑛 − 2)(𝑛 − 4) … .3
; 𝑖𝑓 𝑛 𝑖𝑠 𝑜𝑑𝑑

(𝑛 − 1)(𝑛 − 3)(𝑛 − 5) … .2

𝑛(𝑛 − 2)(𝑛 − 4) … .3
.
𝜋

2
; 𝑖𝑓 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛

𝜋
2

0

 

 

[5]   

Q.4(b) [5]   

     
     
Q.5(a) Find the area of the region bounded by the parabola 𝑦2 = 4𝑎𝑥 and the 

straight line 𝑦 = 𝑥.  

[5]   

Q.5(b) Find the volume of the solid enclosed by the planes 𝑥 = 0, 𝑦 = 0, 𝑧 = 0 and 
tetrahedron 𝑥

𝑎
+

𝑦

𝑏
+

𝑧

𝑐
= 1. 

 

[5]   
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