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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 6 and 11 have internal choice. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Compute the partial derivatives 
𝜕𝑓

𝜕𝑥
 and 

𝜕𝑓

𝜕𝑦
 at the point (1, log

𝑒
2) where 

the function 𝑓(𝑥, 𝑦) = 𝑥𝑒𝑥2𝑦. 
4 CO1 

Q 2 Locate the stationary point(s) of the function 

𝑓(𝑥, 𝑦) = (𝑥 + 𝑦)𝑒−𝑥2−𝑦2
. 

4 CO1 

Q 3 Form a partial differential equation by eliminating the arbitrary functions 

𝑓(𝑥) and 𝑔(𝑥) from the relation given as  

𝑧(𝑥, 𝑦) = 𝑓(𝑥) + 𝑒𝑦𝑔(𝑥). 
4 CO2 

Q 4 Find the general solution of Lagrange’s equation 

𝑦𝑧𝑝 + 𝑧𝑥𝑞 = 𝑥𝑦, 

where 𝑝 stands for 
𝜕𝑧

𝜕𝑥
  and 𝑞 stands for 

𝜕𝑧

𝜕𝑦
 . 

4 CO2 

Q 5 Determine the region in the 𝑥𝑦-plane in which the following equation is 

hyperbolic: 

[(𝑥 − 𝑦)2 − 1]𝑢𝑥𝑥 + 2𝑢𝑥𝑦 + [(𝑥 − 𝑦)2 − 1]𝑢𝑦𝑦 = 0. 
4 CO3 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 Expand the function 𝑓(𝑥, 𝑦) = 𝑒2𝑥−𝑦 in a Taylor’s series about the point 

(𝑥, 𝑦) = (0, 1) upto the quadratic terms. From this series estimate the 

value of 𝑓(𝑥, 𝑦) at (−0.1, 1.1). 

OR 

A tent of a given volume has a square base of side 2𝑎, has its four-side 

vertical of length 𝑏 and is surmounted by a regular pyramid of height ℎ. 

Find the values of 𝑎 and 𝑏 in terms of ℎ such that the canvas required for 

its construction is minimum.  

10 CO1 



Q 7 Apply Charpit’s method to find the complete solution of the non-linear 

partial differential equation  

16𝑝2𝑧2 + 9𝑞2𝑧2 + 4𝑧2 − 4 = 0 (where 𝑝 ≡
𝜕𝑧

𝜕𝑥
 and 𝑞 ≡

𝜕𝑧

𝜕𝑦
.) 

10 CO2 

Q 8 Solve the partial differential equation 

(𝐷 + 𝐷′ − 1)(𝐷 + 2𝐷′ − 3)𝑧 = 4 + 3𝑥 + 6𝑦, 

where 𝐷 ≡
𝜕

𝜕𝑥
 and 𝐷′ ≡

𝜕

𝜕𝑦
. 

10 CO3 

Q 9 Find the temperature in a laterally insulated bar of 2 𝑐𝑚 length whose 

ends are kept at zero temperature and the initial temperature is 

sin
𝜋𝑥

2
+ 3 sin

5𝜋𝑥

2
. 

10 CO4 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 (i) Find the general solution of the partial differential equation 

(𝐷3 − 7𝐷𝐷′2
− 6𝐷′3

)𝑧 = sin(𝑥 + 2𝑦) + 𝑒3𝑥+𝑦, 

       where 𝐷 ≡
𝜕

𝜕𝑥
 and 𝐷′ ≡

𝜕

𝜕𝑦
. 

(ii) Reduce the differential equation  
𝜕2𝑧

𝜕𝑥2 −
𝜕2𝑧

𝜕𝑦2 = 0  to canonical form. 

10+10 CO3 

Q 11 The vibration of an elastic string is governed by the partial differential 

equation 

𝜕2𝑢

𝜕𝑡2
=

𝜕2𝑢

𝜕𝑥2
 .  

The length of the string is 𝜋 and the ends are fixed. The initial velocity is 

zero and the initial deflection is 𝑢(𝑥, 0) = 2(sin 𝑥 + sin 3𝑥). Find the 

deflection 𝑢(𝑥, 𝑡) of the vibrating string at any time 𝑡. 

OR 

Solve the partial differential equation: 

𝜕2𝑦

𝜕𝑡2
= 4

𝜕2𝑦

𝜕𝑥2
  , 

with the conditions 

𝑦(0, 𝑡) = 𝑦(5, 𝑡) = 0;    𝑦(𝑥, 0) = 0, 
and  

(
𝜕𝑦

𝜕𝑡
)

𝑡=0
= 3 sin 2𝜋𝑥 − 2 sin 5𝜋𝑥. 

20 CO4 

 




