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Instructions to Candidates: Answer FIVE FULL questions, choosing one from each 

unit.      
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UNIT - I 

 

1 a) Find the angle of intersection between the curves 𝑟 = sin(𝜃) + cos(𝜃) and    

𝑟 = 2 sin(𝜃). 
06 

 b) Obtain the radius of curvature of the parabola 𝑦2 = 4𝑎𝑥  at any point on it. 07 

 c) Obtain the Maclaurin’s series expansion of the function   log sec x  up to 

third degree terms. 

07 

  
UNIT - II 

 

2 a) If 𝑢 = log⁡(𝑡𝑎𝑛𝑥 + 𝑡𝑎𝑛𝑦 + 𝑡𝑎𝑛𝑧), then prove that  

 sin(2𝑥)
𝜕𝑢

𝜕𝑥
+ sin(2𝑦)

𝜕𝑢

𝜕𝑦
+ sin(2𝑧)

𝜕𝑢

𝜕𝑧
= 2. 

06 

  

b) Determine 
 

 

, ,

, ,

u v w
J

x y z





 given 𝑢 = 𝑥2 + 𝑦2 + 𝑧2, 𝑣 = 𝑥𝑦 + 𝑦𝑧 + 𝑧𝑥 and    

𝑤 = 𝑥 + 𝑦 + 𝑧 . 

 

07 

 c) Obtain the extreme values of 𝑓(𝑥, 𝑦) = 𝑥3⁡𝑦2(1 − 𝑥 − 𝑦). 07 

  
OR 

 

3 a) Show that  𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 0, for 𝑢 = sin−1 (

𝑥

𝑦
) + tan−1 (

𝑦

𝑥
). 06 

 b) If   𝑢 = 𝑓(𝑥, 𝑦) where  𝑥 = 𝑟 cos(𝜃) and 𝑦 = 𝑟 sin(𝜃), then show that  

 (
𝜕𝑢

𝜕𝑥
)
2

+ (
𝜕𝑢

𝜕𝑦
)
2

= (
𝜕𝑢

𝜕𝑟
)
2

+
1

𝑟2
(
𝜕𝑢

𝜕𝜃
)
2

. 

07 

 c) Expand 𝑥2𝑦 + 3𝑦 − 2 in powers of (𝑥 − 1) and (𝑦 + 2) using Taylor’s 

theorem up to second degree terms. 

07 

  
UNIT - III 

 

4 a) Find the area enclosed by the curve 𝑟 = 𝑎(1 + 𝑐𝑜𝑠𝜃) between 𝜃 = 0 and  

𝜃 = 𝜋. 

06 

 
 

b) Change the order of integration and hence evaluate  ∫ ∫ (𝑥2 + 𝑦2)
√𝑥/𝑎

𝑥/𝑎

𝑎

0
𝑑𝑦𝑑𝑥. 

 

07 

U.S.N.           



 

 

 
 

c) Evaluate  ∫ (8 − 𝑥3)−1/3
2

0
𝑑𝑥   using Beta-Gamma functions. 

 

07 

  OR  

 

5 
 

a) Evaluate   ∫ ∫ ∫ (𝑥𝑦𝑧)
√1−𝑥2−𝑦2

0

√1−𝑥2

0

1

0
𝑑𝑧𝑑𝑦𝑑𝑥  . 

 

06 

 b) Show that the area of the region outside the circle 𝑟 = 𝑎 and inside the 

cardioid 𝑟 = 𝑎(1 + cos(𝜃))  is 
⁡𝑎2

4
(𝜋 + 8). 

07 

 
 

c) Apply Beta-Gamma functions to evaluate ∫
𝑥3/2

√3−𝑥

3

0
𝑑𝑥 .  

 

07 

  UNIT - IV  

6 a) Find the orthogonal trajectories for the family of semi-cubical parabola  

𝑎𝑦2 = 𝑥3. 

06 

 
 

b) Solve: (𝑦2𝑒𝑥𝑦
2
+ 4𝑥3)𝑑𝑥 + (2𝑥𝑦𝑒𝑥𝑦

2
− 3𝑦2)𝑑𝑦 = 0 . 

 

07 

 c) Solve: (𝑦 log(𝑥) − 2)𝑦𝑑𝑥 = 𝑥𝑑𝑦 given 𝑦(1) = 1.  07 

  
UNIT - V 

 

 

7 
 

a) Solve:  
𝑑3𝑦

𝑑𝑥3
+ 2

𝑑2𝑦

𝑑𝑥2
+

𝑑𝑦

𝑑𝑥
= 𝑒−𝑥 + cos(2𝑥). 

 

06 

 b) Apply the method of variation of parameters to solve the differential equation  

 
𝑑2𝑦

𝑑𝑥2
− 𝑦 =

2

(1+𝑒𝑥)
 . 

07 

 
 

c) Solve: 𝑥2
𝑑2𝑦

𝑑𝑥2
+ 4𝑥

𝑑𝑦

𝑑𝑥
+ 2𝑦 = log(𝑥) . 

 

07 
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