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Candidates are required to write their answers in their own words as far as practicable. 

[Notation and Symbols have their usual meaning] 

 

1.    Answer any six questions:        6×5 = 30 

(a)  State and prove Leibnitz’s theorem on successive differentiations. [5] 

(b)  If  f(x) =ax2+2hxy+by2
 find  fx and fy. . [5] 

(c)  If 𝑢 = 𝑠𝑖𝑛−1 𝑥

𝑦
+ 𝑡𝑎𝑛−1 𝑦

𝑥
then show that 𝑥

𝜕𝑢

𝑑𝑦
+ 𝑦

𝜕𝑢

𝜕𝑦
= 0. [5] 

(d)  Show that  
𝑙𝑜𝑔⁡(1+𝑥)

1+𝑥2

1

𝑜
𝑑𝑥 =

𝜋

8
𝑙𝑜𝑔2 . [5] 

(e)  
Evaluate the integral:   𝑠𝑖𝑛𝑛 𝑥 𝑑𝑥

𝜋

2
0

. 
[5] 

(f)  Solve: (x3+y3
)dx−xy2dy=0. [5] 

(g)  Solve:  
𝑑𝑦

𝑑𝑥
+ 𝑥 𝑠𝑖𝑛 2𝑦 = 𝑥3 𝑐𝑜𝑠3 𝑦 . [5] 

(h)  Show that  𝑐𝑜𝑠 𝑦 𝑑𝑥 +  1 + 𝑒𝑥 𝑠𝑖𝑛 𝑦 𝑑𝑦 = 0 . [5] 

 

2.  Answer any three questions:       10×3 = 30 

(a) (i) Prove that the area of whole ellipse is πab . [5] 

 (ii) Solve:  𝑦 1 + 𝑥𝑦 𝑑𝑥 − 𝑥𝑑𝑦 = 0 . [5] 

(b) (i) Find the radius of curvature at the point (r,θ) on the cardioide, 𝑟 = 𝛼 1 − 𝑐𝑜𝑠 θ . [5] 

 (ii) Find the condition that the conics ax2+by2=1 and cx2+dy2=1 will cut orthogonally. [5] 

(c) (i) Find the derivative of the function  f(x)=x
3
+2x from the first principles. [5] 

 (ii) Find the asymptotes of the curve 2x(y−5)2=3(y−2)(x−1)2
 . [5] 

(d) (i) 
Use reduction formula to evaluate  𝑐𝑜𝑠9 𝑥

𝜋

2
0

dx. 
[5] 

 (ii) Show that  𝑓 𝑥 𝑑𝑥 =  𝑓 𝑎 − 𝑥 𝑑𝑥
𝑎

0

𝑎

0
 . [5] 

(e) (i) Solve:  (x2+y2)dx−2xydy=0 . [4] 

 (ii) Show that 𝑙𝑖𝑚𝑥→0 
(1−𝑥)𝑛−1

𝑥
= 0 . 

[6] 

 

 


