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Note: This question paper contains two parts A and B. 

i) Part- A for 10 marks, ii) Part - B for 50 marks. 
 Part-A is a compulsory question which consists of ten sub-questions from all units 

carrying equal marks. 
 Part-B consists of ten questions (numbered from 2 to 11) carrying 10 marks each. 

From each unit, there are two questions and the student should answer one of them. 
Hence, the student should answer five questions from Part-B. 

 
PART- A 

(10 Marks) 
 

1.a) Assume that all the zeroes of the polynomial  have negative real parts. 
If  is a solution to the ordinary differential equation , then 
find the value of .                   [1]  

b) If the integrating factor of  is , find the 
values of  and                  [1] 

    c) Find the general solution of               [1] 
    d) Find the general solution of             [1] 
    e) Find the Laplace transform of .               [1] 
    f) Find the Laplace transform of             [1] 
    g) Find the gradient of the scalar function  at the point     

.                 [1] 
    h) Find the divergence of the vector field .          [1] 
    i)                [1] 

j) Evaluate the line integral , where  and ,                 

                 [1] 
 

PART - B  
(50 Marks)  

 
2.a)  Show that the differential equation  is not exact. Find three different 

integrating factors which are not constant multiple of each other. 
   b)  Solve the differential equation . [5+5] 

OR 
3.a)  Find the orthogonal trajectories of the family of curves . 

b) Uranium disintegrates at a rate proportional to the amount then present at any instant. If 
 and  grams of uranium are present at times  and  respectively, find the half-life 

of uranium.          [5+5] 
  
4.a)  Find the general solution of  
   b)  Find the general solution of    [5+5] 
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OR 

5.a)  Find the general solution of  
b)  Find the general solution of , using the method of variation of 

parameters.          [5+5] 
 

6.a)  Find the inverse Laplace transform of . 

b)  Find the solution of the initial value problem                    
, using Laplace transform.       [5+5] 

OR 

7.a)  Find the inverse Laplace transform of . 

b)  Find the solution of the initial value problem  , 
using Laplace transform.        [5+5] 

  
8.a)  Prove the vector identity  

b)  Find the directional derivative of the function  at the point          
 in the direction of grad .       [5+5] 

OR 
9.a)  Show that the vector field  is irrotational and find a scalar 

function  such that . 
   b)  Find the values of the constants  and  such that the maximum value of the directional  

derivative of  at  is in the direction parallel to 
the axis of  and has magnitude 6.       [5+5] 

 
10.a)  Evaluate the line integral , where  is the line segment from (1, 1) to (3, 5). 

     b)  Find the surface area of the portion of the sphere , above the -plane 
 and within the cone .       [5+5] 

OR 
11.  , where  is 

the boundary of the triangle with vertices .   [10] 
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