
K1 – Remember; K2 – Understand; K3 – Apply; K4 – Analyze; K5 – Evaluate; K6 – Create                                       13753 
1 

 
 

Question Paper Code  13753 
 

B.E. / B.Tech. - DEGREE EXAMINATIONS, APRIL / MAY 2025 

Second Semester 

Civil Engineering 

(Common to Electrical and Communication Engineering, Electrical and Electronics Engineering, Electronics and 

Instrumentation Engineering, Instrumentation and Control Engineering, Mechanical Engineering & Mechanical 

and Automation Engineering) 

20BSMA201 - ENGINEERING MATHEMATICS - II 

Regulations - 2020 

Duration: 3 Hours                                                Max. Marks: 100 

  PART - A (MCQ) 10 × 1 = 10 Marks) 
Answer ALL Questions 

Marks 
K –  

Level 
CO 

1. The vector field 𝐹  is irrotational, if 

(a) ∇. 𝐹 = 0             (b)   ∇ × 𝐹 = 0               (c) ∇. 𝐹 = 0                (d) ∇ × 𝐹 = 0 

1 K1 CO1 

2. Find the value of 𝑎, if the vector 𝐹 =  3𝑥 − 2𝑦 + 𝑧 𝑖 +  4𝑥 + 𝑎𝑦 − 𝑧 𝑗 +  𝑥 − 𝑦 + 2𝑧 𝑘   
is solenoidal. 

(a) 0                     (b) 6                         (c) -5                       (d)  -6 

1 K2 CO1 

3. What is the complete solution of  𝐷2 + 3𝐷 + 2 𝑦 = 0? 

(a) 𝑦 𝑥 = 𝑐1𝑒
−𝑥 + 𝑐2𝑒

−2𝑥                                                                (b) 𝑦 𝑥 = 𝑐1𝑒
𝑥 + 𝑐2𝑒

2𝑥  

(c) 𝑦 𝑥 = 𝑐1𝑒
−𝑥 + 𝑥𝑐2𝑒

2𝑥                                              (d) 𝑦 𝑥 = 𝑐1𝑒
−𝑥 + 𝑐2𝑒

2𝑥  

1 K2 CO2 

4. The two linear integral solutions of xecyD cos)1( 2   are 𝑢(𝑥) = 𝑐𝑜𝑠𝑥, 𝑣(𝑥) =  𝑠𝑖𝑛𝑥 , 

then the Wronkian(W) is 

(a) 0                         (b) -1                                (c)  2                           (d) 1 

1 K2 CO2 

5. The function 
𝑧2−4

𝑧2+1
 is analytic at   

(a) z i                 (b) 1 1z and
                         (c) 1z                     (d) 0z   

1 K2 CO3 

6. 
If yeu x sin  is an analytic function, then  0,zux is 

(a) 0                         (b) 1                                 (c) 
ze                                       (d) ysin  

1 K2 CO3 

7. The Singularity of 𝑓 𝑧 =
𝑧+3

(𝑧−1)(𝑧−2)
 are 

(a) 1,3                      (b) 1,0                              (c) 1,2                         (d) 2,3 

1 K2 CO4 

8. Find the value of the integral  𝑑𝑧
𝑐

  where c is the unit circle ∣z∣=1 

(a) 0                         (b) 2                                 (c) 2𝜋𝑖                        (d) 4𝜋𝑖 

1 K2 CO4 

9. 
Find the Inverse Laplace transform of  

as 

1
  is     

(a) e at                      (b) e at                              (c) 0                             (d) 1 

1 K1 CO5 

10.  If  L   )()( sFtf  , then L  )(' tf  =  

(a) sf(0) – f(0)            (b) sF(s) – f(0)             (c) F(s) – f(0)             (d) sF(0) – f(s) 

 

1 K1 CO5 

 PART - B (12 × 2 = 24 Marks) 
Answer ALL Questions 

   

11. Suppose the scalar potential xyz , then find grad   at )1,1,1(   
2 K1 CO1 

12. 
 Show that 𝐹 

    =  𝑥 + 2𝑦 𝑖    +  𝑦 + 3𝑧 𝑗    +  𝑥2 − 2𝑧 𝑘 
    

 is solenoidal. 
2 K2 CO1 

13.  State Stoke’s theorem. 2 K1 CO1 

14. Solve  𝑦 ′′′ + 2𝑦 ′′ + 𝑦 ′ = 0. 2 K3 CO2 

15. Solve (𝐷2 + 5𝐷 + 4)𝑦 = 0. 2 K3 CO2 
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16. Find the particular integral of   𝐷2 − 2𝐷 + 5 𝑦 = 𝑒𝑥 𝑠𝑖𝑛 2 𝑥. 2 K1 CO2 

17. Determine whether the function 2𝑥𝑦𝑖 +  (𝑥2 − 𝑦2)𝑗  is analytic or not. 2 K2 CO3 

18. 
Find the invariant points of the bilinear transformation

1

1






z

z
w . 

2 K1 CO3 

19. State Cauchy’s integral theorem. 2 K1 CO4 

20. 
Find the residue of the function 

2)1(
)(




z

z
zf at its pole. 

2 K1 CO4 

21. Find  2/1tL . 
2 K1 CO5 

22. State the final value theorem for Laplace transforms. 2 K1 CO5 

     

  PART - C (6 × 11 = 66 Marks) 

Answer ALL Questions 

   

23. a)  
Show that 𝐹 

    =  6𝑥𝑦 + 𝑧3  𝑖    +  3𝑥2 − 𝑧  𝑗    +  3𝑥𝑧2 − 𝑦  𝑘 
    

 is irrotational vector 

 and find the scalar potential 𝜙 such that  𝐹 
    = 𝛻𝜙. 

11 K3 CO1 

  OR    

 b)  Verify Green’s theorem in a plane for   (3𝑥2 − 8𝑦2)𝑑𝑥 + (4𝑦 − 6𝑥𝑦)𝑑𝑦 
𝐶

, where 

𝐶 is the boundary of the region defined by𝑥 = 𝑦2, 𝑦 = 𝑥2 . 

11 K3 CO1 

      

24. a) Solve the ordinary differential equation (D2 − 3D + 2)y = 7cosx + 3x2 11 K3 CO2 

  OR    

 b) Solve (𝐷2 + 4)𝑦 = 𝑠𝑒𝑐 2 𝑥 by the method of variation of parameters. 11 K3 CO2 

      

25. a) Show that the function 23 32 xyxxu   is harmonic and find the conjugate 

harmonic function v  and the analytic function of )(zf . 

11 K3 CO3 

  OR    

 b)  Find the bilinear transformation that maps the points i,1,0  onto ,0,i . 11 K3 CO3 

      

26. a) 
Evaluate 

  
dz

zz

z

C

  21

cos 2
, where C is 3z by using Cauchy’s integral formula.  

11 K3 CO4 

  OR    

 b) 
Obtain the  Find the Laurent’s series expansion 

)2)(1(
)(




zz

z
zf  in the region 1z , and 

21  z  

11 K3 CO4 

      

27. a) Obtain the Laplace transform of the function

)()2(
,20

0sin
)( tftffor

tfor

tfort
tf 








 




. 

11 K3 CO5 

  OR    

 b) Apply convolution theorem to find the inverse Laplace transforms of

))((
2222

2

bsas
s



 

11 K3 CO5 
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28. a) (i) 
Using contour integration, evaluate 

   
dx

xx

x




0

22

2

49
 

6 K3 CO4 

 (ii) Find 𝐿 𝑡𝑒−𝑡 sin 𝑡 . 5 K3 CO5 

  OR    

 b) (i) 
Evaluate 

  
dz

zz

zz

C

 



21

sincos 22 
, where C is 3z by using Cauchy’s residue theorem.                                                                                  

6 K3 CO4 

 (ii) Find 𝐿  
cos 𝑎𝑡−𝑐𝑜𝑠𝑏𝑡

𝑡
 . 

5 K3 CO5 

 


