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Instructions: Attempt all questions from Section A (each carrying 4 marks); attempt all questions from 

Section B (each carrying 10 marks) and attempt all questions from Section C (each carrying 20 marks). 

Question 7 and 10 have internal choice. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Define homogeneous function. Check whether the following function 

𝑢(𝑥, 𝑦) =
1

𝑥2 +
1

𝑥𝑦
+

log𝑒 𝑥−log𝑒 𝑦

𝑥2+𝑦2  (𝑥 > 0, 𝑦 > 0) 

is homogeneous or not. 

4 CO1 

Q 2 If 𝑧 = 𝑒𝑎𝑥+𝑏𝑦, compute (𝑏
𝜕𝑧

𝜕𝑥
+ 𝑎

𝜕𝑧

𝜕𝑦
) where 𝑎 and 𝑏 are constants. 4 CO1 

Q 3 Evaluate the triple integral ∫ ∫ ∫ (𝑥 + 𝑦 + 𝑧)𝑑𝑦𝑑𝑥𝑑𝑧
𝑥+𝑧

𝑥−𝑧

𝑧

0

1

−1
. 4 CO2 

Q 4 What is the greatest rate of increase of 𝑢(𝑥, 𝑦, 𝑧) = 𝑥𝑦𝑧2 at (1, 0, 3)? 4 CO3 

Q 5 Find the general solution of the differential equation 

(𝐷2 + 6𝐷 + 9)𝑦 = 0 (𝐷 stands for 
𝑑

𝑑𝑥
). 4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 If 𝑦(𝑥) = sin 𝑎𝑥 + cos 𝑎𝑥 then show that 

𝑦𝑛 = 𝑎𝑛√1 + (−1)𝑛 sin 2𝑎𝑥 , 

where 𝑦𝑛 denotes the 𝑛𝑡ℎ derivative of 𝑦 with respect to 𝑥. 

10 CO1 

Q 7 Find the area of the curvilinear triangle bounded by the parabolas 𝑦2 =

12𝑥, 𝑥2 = 12𝑦 and the circle 𝑥2 + 𝑦2 = 45 which lies outside the circle. 

OR 

If  𝑚, 𝑛, 𝑎, 𝑏 > 0 then by using Beta function, prove that: 

∫
𝑥𝑚−1(1 − 𝑥)𝑛−1

(𝑎 + 𝑏𝑥)𝑚+𝑛
𝑑𝑥 =

𝛽(𝑚, 𝑛)

(𝑎 + 𝑏)𝑚𝑎𝑛

1

0

. 

10 CO2 



Q 8 Show that the following differential equation 

(𝑥2 − 4𝑥𝑦 − 2𝑦2)𝑑𝑥 + (𝑦2 − 4𝑥𝑦 − 2𝑥2)𝑑𝑦 = 0, 

is exact and hence solve it. 

10 CO4 

Q 9 Find and classify the critical points of the following plane autonomous 

system as stable or unstable. 

          𝑥′(𝑡) = 𝑥2 + 𝑦2 − 6, 

𝑦′(𝑡) = 𝑥2 − 𝑦. 

10 CO5 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 (i) The velocity vector field of an ideal fluid is given by 

𝑉 ⃗⃗  ⃗(𝑥, 𝑦, 𝑧) = (𝑦 + 𝑧)𝑖̂ + (𝑧 + 𝑥)𝑗̂ + (𝑥 + 𝑦)�̂�. 

       Show that  𝑉 ⃗⃗  ⃗  is irrotational and incompressible. 

(ii) Find the work done in moving a particle along the straight-line 

segments joining the points (0,0,0) to (1,0,0), then to (1,1,0) and 

finally to (1,1,1) under the force field  𝐹 ⃗⃗  ⃗ = (3𝑥2 + 6𝑦)𝑖̂ − 14𝑦𝑧𝑗̂ +

20𝑥𝑧2�̂� . 

OR 

 

Verify Green’s theorem in the plane for 

∮ [(3𝑥2 − 8𝑦2)𝑑𝑥 + (4𝑦 − 6𝑥𝑦)𝑑𝑦],
𝐶

 

where 𝐶 is the boundary described counter-clockwise of the triangle 

formed by the lines 𝑥 = 0, 𝑦 = 0 and 𝑥 + 𝑦 = 1. 

20 CO3 

Q 11 (i) If 𝑥𝑛 is an integrating factor of the differential equation 

(𝑦 − 2𝑥)3𝑑𝑥 − 𝑥(1 − 𝑥𝑦)𝑑𝑦 = 0. 

Then find 𝑛 and hence solve the equation. 

(ii) Find the general solution of the following differential equation: 

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 2𝑒−𝑥 + 2 cos(2𝑥 + 3). 

10+10 CO4 

 




