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Part A – MCQ ( 1 Х10 =10 marks)  

1) .(I) If f(D)=D2 +5 ,then  1/(f(D)) sin2x = 

a)sin x                  b) cos x  c) sin 2x  d) cos 2x 

(II) The particular integral of (D2 -6D+9)y= log2 is 

a) 0                      b) log2      c) 1/6 log2  d) 1/9 log2 

(III) After a particular substitution Bernoulli's Equation gets 

converted to:  

a) Homogeneous equation                    b) Linear D.E.             

c) Cauchy’s D.E.                    d) Variable seperable form 

(IV) L ( 1) = ? 

    a)0                        b) 1/s  c) π          d) 1/s2 

(V)  Integrating factor in solving D.E:  y .logy dx + (x - logy ) dy is 

a) logy                  b) y    c) 1/y  d) 1/logy 

(VI) L [e2t ] = 

    a)e2                  b) 1/s+2  c) 1/s-2  d) 1/2s 

(VII) Argument of z= 1+ i is 

a)π/4                  b) π/2  c) π/6  d) 0  

(VIII) Convolution Theorem is for:  

a)Solving D.E                        b) For finding partial fractions          

c) Fourier series           d) Finding Inverse Laplace Transform 

 



(IX) L [ t sint ]=  

a)
1

𝑠2+1
                  b) 

2𝑠

(𝑠2+1)2
          c) 

𝑠

𝑠2+1
  d) 

2

(𝑠2+1)2
 

(X) In a Fourier series expansion of an even function in the 

interval (- π , π ) which of the following becomes zero ? 

a) a0                            b) an                   c) bn                  d) Given f(x) 

 

PART- B , Q.No. 2;Short answer type questions 

Answer the following questions (2×5=10 marks) 

                   

i) Find 𝑎0 in the Fourier series expansion of                          

       𝑓(𝑥) = √1 − cos 𝑥 ; 0 < 𝑥 < 2𝜋 

ii) Solve (𝑦 cos 𝑥 + 1) 𝑑𝑥 + sin 𝑥 𝑑𝑦 = 0                       

iii) Find Particular Integral of  (𝐷2 + 4)𝑦 = cos 2𝑥                    

iv) A problem in mathematics is given to three students      A, B, C whose 

chances of solving it are 
1

2
,

1

3
,

1

4
 respectively. Find the probability that the 

problem will be solved.             

v) Find the Laplace transform of sin 2𝑡 . cos 3𝑡                         

 

                                              PART – C   

                  (Answer ANY 5 of the following 7 questions) 

                                Each question is for 10 marks. 

Q.3 a) Express 𝑓(𝑥)= |𝑥|, -𝜋 < 𝑥 < 𝜋 , as Fourier series              5+5 marks 

b) Expand 𝜋𝑥 − 𝑥2 in a half-range sine series in the interval (0, 𝜋)upto first 

three terms 

 

Q.4 a) Find the inverse Laplace transform of  
5𝑠+3

(𝑠−1)(𝑠2+2𝑠+5)
         5+5 marks                        

b) Evaluate:    ∫
𝑒−𝑡𝑠𝑖𝑛2𝑡

𝑡
 𝑑𝑡

∞

0
   

Q.5 a) Solve: 𝑥2 𝑑2𝑦

𝑑𝑥2
− 𝑥

𝑑𝑦

𝑑𝑥
− 3𝑦 = 𝑥2 log 𝑥                          5+5 marks      

     b) Solve: 
𝑑𝑦

𝑑𝑥
+ 𝑥𝑠𝑖𝑛2𝑦 = 𝑥3𝑐𝑜𝑠2𝑦 



 

Q.6  a) Find the Laplace transform of   
1−cos 2𝑡

𝑡
                   5+5 marks 

        b) Solve  
𝑑2𝑥

𝑑𝑡2
+ 2

𝑑𝑥

𝑑𝑡
+ 5𝑥 = 𝑒−𝑡𝑠𝑖𝑛𝑡, 𝑥(0) = 0, 𝑥′(0) = 1  

 

Q 7 

  a) 𝐼𝑓 , 𝑤 = 𝑙𝑜𝑔𝑧 , 𝑤ℎ𝑒𝑟𝑒 𝑧 𝑖𝑠 𝑎 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒,

𝑓𝑖𝑛𝑑  
𝑑𝑤

𝑑𝑧
 𝑎𝑛𝑑 𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑤ℎ𝑒𝑟𝑒 ′𝑤′ 𝑖𝑠 𝑛𝑜𝑛 𝑎𝑛𝑎𝑙𝑦𝑡𝑖𝑐.                       5 Marks 

  b) Evaluate ∮
𝑠𝑖𝑛2𝑧

(𝑧−
𝜋

6
)3

 𝑑𝑧 , 𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒  |𝑧| = 1 , 𝑏𝑦 𝐶𝑎𝑢𝑐ℎ𝑦′𝑠 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 .
𝐶

                        

                                                                                      5 Marks 

 Q8. a) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∮
𝑧−3

𝑧2+2𝑧+5
 𝑑𝑧 , 𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑎 𝑐𝑖𝑟𝑐𝑙𝑒 |𝑧 + 1 − 𝑖| = 2

𝐶
  , Use Residue 

theorem.          5 Marks 

b) Expand 𝑓(𝑧) =
1

(𝑧−1)(𝑧−2)
 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑒𝑔𝑖𝑜𝑛 |𝑧| < 1 as a Taylor series.   5 Marks 

 

Q.9  a) Apply convolution theorem to evaluate   𝐿−1 {
𝑠

(𝑠2+𝑎2)2}   10 marks 

            

 


