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1. The divergence of the vector field (𝑥
(a) 0                   (b) 1 

2. Which of the following is the value of 
(a) 𝑛𝑟௡ିଶ 𝑟                          (b) 𝑟௡ିଶ𝑟  

3. When two roots of a differential equation are complex then the Complementary function is
(a) 𝑒ఈ௫(𝐶ଵ𝐶𝑜𝑠𝛽𝑥 + 𝐶ଶ𝑆𝑖𝑛𝛽𝑥)         
(c) 𝑒ఈ௫(𝐶ଵ𝑥 + 𝐶ଶ𝑥)                             

4. Cauchy-Euler equation is a linear homogeneous ordinary differential equation with 
(a) Polynomial invariants                                              
(c) Constant coefficients                                              

5.  A function 𝑢 is said to be harmonic if and only if  
(a) 𝑢௫ + 𝑢௬ = 0        (b)  𝑢௫௫ − 𝑢

6. The necessary and sufficient condition for 

 (a)                                    

 (c)                                       
7. The Residue of 𝑓(𝑧) =

௭య

(௭ିଵ)ర(௭ିଶ)(௭

(a) 
ଵ଴ଵ

ଵ଺
                (b) -8                             

8. The simple poles for the integral ∫
௭

 

஼

(a) 𝑧 = 1, 2                (b) 𝑧 = 0, 2         
9. The inverse Laplace transform of 

ଵ

௦ା

(a)  𝑒௔௧                     (b) 𝑒ି௔௧              
10.  𝐿(𝑡)  is     

 (a)
ଵ

௦
                           (b) 

ଵ

௦మ                   

  
 PART 

Answer ALL Questions
11. Show that 𝐹 ሬሬሬ⃗ = (𝑥 + 2𝑦)𝚤 ሬሬ⃗ + (𝑦 + 3
12. State Gauss divergence theorem. 

13. Find the directional derivative of 𝜙

the direction of   2 𝚤 − 𝚥 − 2 𝑘ሬ⃗ . 
14. Find the particular integral of  2 2D y e 

15. 
Transform 

2
2

2
( 2) ( 2) 3

d y dy
x x y x y

dx dx
     

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

(𝑥 − 𝑦)𝚤 +  (𝑦 − 𝑧)𝚥 +  (𝑥 + 𝑦 + 𝑧)𝑘ሬ⃑  is 
            (c) 2                       (d) 

Which of the following is the value of 𝛻(𝑟௡)? 
⃗             (c) 𝑛𝑟௡ିଶ                        (d) 𝑛𝑟௡ି

When two roots of a differential equation are complex then the Complementary function is
                           (b)(𝐶ଵ𝐶𝑜𝑠𝛽𝑥 + 𝐶ଶ𝑆𝑖𝑛𝛽𝑥)  
                           (d) 𝑒ఈ௫(𝐶ଵ𝐶𝑜𝑠𝛽𝑥 − 𝐶ଶ𝑆𝑖𝑛𝛽𝑥) 

Euler equation is a linear homogeneous ordinary differential equation with 
                                       (b) Variable coefficients 

                                (d) none of these 
is said to be harmonic if and only if   

𝑢௬௬ = 0      (c) 𝑢௫௫ + 𝑢௬௬ = 0     (d)  𝑢௫௬ + 𝑢௬௫

ecessary and sufficient condition for 𝑤 = 𝑓(𝑧)  to be analytic in the region 𝑅

                                        (b)     

                                         (d)  

௭ିଷ)
  at z=3  is 

                                 (c)
ଶ଻

ଵ଺
              (d) 0 

௭మାଵ

௭మିଶ௭
𝑑𝑧 is 

                        (c) 𝑧 = 0, 1                       (d) 𝑧 = 0
ଵ

ା௔
 is 

                               (c) 𝑒௔/௧                             (d) 𝑒ି௔/௧

                                   (c) 
௦

௦మ                                 (d) 𝑠    

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

3𝑧)𝚥 ሬሬ⃗ + (𝑥ଶ − 2𝑧)𝑘 ሬሬሬ⃗  is solenoidal. 

= 𝑥ଶ𝑦𝑧 + 4𝑥𝑧ଶ at the point  ൫1,  − 2,  − 1൯ in 

2 24 .xD y e   

( 2) ( 2) 3
d y dy

x x y x y
dx dx

       into differential equation with constant 
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 3 

1 K2 CO1 

ିଵ𝑟 

1 K1 CO1 

When two roots of a differential equation are complex then the Complementary function is 1 K1 CO2 

Euler equation is a linear homogeneous ordinary differential equation with  1 K1 CO2 

௬௫ = 0   

1 K1 CO3 

𝑅 is 1 K1 CO3 

1 K2 CO4 

0, −1 

1 K2 CO4 

௧ 

1 K2 CO5 

1 K2 CO5 

   

   

2 K2 CO1 

2 K1 CO1 

൯  2 K2 CO1 

2 K2 CO2 

to differential equation with constant 
2 K2 CO2 

       



K1 – Remember; K2 – Understand; K3 – Apply; K4 – Analyze; K5 – Evaluate; K6 – Create                                       14176 
2 

16. Find the solution of  (𝐷ଶ − 5𝐷 + 6)𝑦 = 0. 2 K2 CO2 

17. Prove that an analytic function whose real part is constant must itself be a constant. 2 K2 CO3 

18. Find the fixed points of the transformation 𝑤 =
଺௭ିଽ

௭
. 2 K2 CO3 

19. Define Essential singularity. 2 K1 CO4 

20. State Cauchy’s Residue theorem. 2 K1 CO4 

21. Find 𝐿[𝑡ଶ𝑒ିଷ௧]. 2 K2 CO5 

22. State the sufficient conditions for the Existence of Laplace transform. 2 K1 CO5 

     

  PART - C (6 × 11 = 66 Marks) 
Answer ALL Questions 

   

23. a) Verify Gauss Divergence theorem for  

𝐹 ሬሬሬ⃗ = (𝑥ଶ − 𝑦𝑧)𝚤 ሬሬ⃗ + (𝑦ଶ − 𝑧𝑥) 𝚥 ሬሬ⃗ + (𝑧ଶ − 𝑥𝑦)𝑘ሬ⃗   taken over the rectangular 
parallelopiped bounded by 𝑥 = 0, 𝑦 = 0,  𝑧 = 0 and  𝑥 = 𝑎,𝑦 = 𝑏,  𝑧 = 𝑐. 

11 K3 CO1 

  OR    

 b) Verify Stoke’s theorem for 𝐹 ሬሬሬ⃗ = (𝑥ଶ − 𝑦ଶ)𝚤 ሬሬ⃗ + 2 𝑥𝑦 𝚥 ሬሬ⃗   taken round the rectangle 
region in the xy plane bounded by the lines 𝑥 = 0, 𝑥 = 𝑎,   𝑦 = 0, 𝑦 = 𝑏. 

11 K3 CO1 

      

24. a) Solve 2( 4) sec 2D y x   by the method of variation of parameters. 11 K3 CO2 

  OR    

 b) 
Solve  

2
2 2

2
3 4 cos(log ).

d y dy
x x y x x

dx dx
     

11 K3 CO2 

      

25. a) Find the analytic function 𝑓(𝑧) = 𝑢 + 𝑖𝑣  given that  𝑢 − 𝑣 = 𝑒௫(𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝑦). 11 K3 CO3 

  OR    

 b) Find the bilinear transformation that maps the points 𝑧 = −2, 0, 2  into the points   
𝑤 = 0, 𝑖, −𝑖  respectively. 

11 K3 CO3 

      

26. a) Expand 
ଵ

௭మିଷ௭ାଶ
 in the region (𝑖) 1 < |𝑧| < 2   and (𝑖𝑖)|𝑧| > 2. 11 K3 CO4 

  OR    

 b) Evaluate ∫
௫మௗ௫

(௫మା௔మ)(௫మା௕మ)

∞

଴
, 𝑎 > 0, 𝑏 > 0  using contour  integration. 

11 K3 CO4 

      

27. a) Find the Laplace transform of the periodic function 

𝑓(𝑡) = ቄ
𝑡  0 ≤ 𝑡 ≤  𝑎

 2𝑎 − 𝑡,   𝑎 < 𝑡 ≤  2𝑎
   and 𝑓(𝑡 + 2𝑎) = 𝑓(𝑡). 

11 K3 CO5 

  OR    

 b) Using Laplace transforms, solve  𝑦" + 𝑦′ = 𝑡ଶ + 2𝑡, 𝑦(0) = 4, 𝑦′(0) = −2. 11 K3 CO5 

      

28. a) (i) Evaluate ∫
ௗ௭

(௭ାଵ)మ(௭ିଶ)஼
, where 𝐶 is the circle |𝑧| =

ଷ

ଶ
. 6 K5 CO4 

 (ii) Using convolution theorem find 𝐿ିଵ ቂ
௦మ

(௦మାସ)(௦మାଽ)
ቃ. 

5 K3 CO5 

  OR    

 b) (i) Evaluate ∫
௭మ

(௭ିଵ)మ(௭ାଶ)
𝑑𝑧

஼
, where 𝐶 is the circle |𝑧| = 3, using Cauchy’s Residue 

Theorem. 

6 K5 CO4 

 (ii) Verify the initial value theorem for the function   𝑓(𝑡) = 3𝑒ିଶ௧. 5 K3 CO5 

 


