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Instructions: Attempt all questions. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 
If 𝑢 = (1 − 2𝑥𝑦 + 𝑦2)− 

1

2, then show that 𝑥
𝜕𝑢

𝜕𝑥
− 𝑦

𝜕𝑢

𝜕𝑦
= 𝑦2𝑢3. 4 CO1 

Q 2 Obtain the value of 𝑦𝑛 when 𝑦 = cos2 𝑥 . sin3 𝑥. 4 CO1 

Q 3 If 𝑥 = 𝑡 −
𝑡3

3
, 𝑦 = 𝑡2, then find radius of curvature at origin. 4 

CO2 

Q 4 Evaluate ∫ ∫ 𝑒−𝑥2(1+𝑦2)𝑥 𝑑𝑥 𝑑𝑦
∞

0

∞

0
. 4 CO3 

Q 5 Use gamma function to evaluate ∫ √𝑥
4∞

0
𝑒−√𝑥𝑑𝑥. 4 

CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 If 𝑦 = [𝑥 + √1 + 𝑥2]
𝑚

, then apply Leibnitz theorem to prove that 

(1 + 𝑥2)𝑦𝑛+2 + (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑛2 − 𝑚2)𝑦𝑛 = 0.  
10 CO1 

Q 7 Find all the asymptotes of the curve  

2𝑥3 − 𝑥2𝑦 − 2𝑥𝑦2 + 𝑦3 − 4𝑥2 + 8𝑥𝑦 − 4𝑥 + 1 = 0. 10 
CO2 

Q 8 Using the transformation 𝑥 + 𝑦 = 𝑢 and 𝑦 = 𝑢𝑣, evaluate 

∬[𝑥𝑦 (1 − 𝑥 − 𝑦)]
1

2⁄  𝑑𝑥 𝑑𝑦, integration being taken over the area of 

the triangle bounded by the lines 𝑥 = 0, 𝑦 = 0, 𝑥 + 𝑦 = 1. 

10 

CO3 

Q 9 Trace the curve of 𝑦2(𝑎 − 𝑥) = 𝑥2(𝑎 + 𝑥). 

OR 

Prove that if the perimeter of a triangle is constant, its area is maximum 

when the triangle is equilateral. 

 

10 

CO2 

 

 

 

 



SECTION-C 

(2Qx20M=40 Marks) 

Q 10 Change the order of integration in 𝐼 = ∫ ∫  𝑑𝑦 𝑑𝑥
2−𝑥

𝑥2 4𝑎⁄

4𝑎

0
 and hence 

evaluate.  
20 CO3 

Q 11 If 𝑢3 + 𝑣3 + 𝑤3 = 𝑥 + 𝑦 + 𝑧, 𝑢2 + 𝑣2 + 𝑤2 = 𝑥3 + 𝑦3 + 𝑧3, 𝑢 + 𝑣 +
𝑤 = 𝑥2 + 𝑦2 + 𝑧2, then  

prove that 
𝜕(𝑢,𝑣,𝑤)

𝜕(𝑥,𝑦,𝑧)
=

(𝑥−𝑦)(𝑦−𝑧)(𝑧−𝑥)

(𝑢−𝑣)(𝑣−𝑤)(𝑤−𝑢)
. 

OR 

Find the volume of the region bounded by the surface 𝑦 = 𝑥2, 𝑥 = 𝑦2 

and the planes 𝑧 = 0, 𝑧 = 3. 

20 CO4 
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