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Evaluate the following integrals  
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1.Solve each of the differential equations in following.  

(a) yyxyx +=′ − 21                                        (10%) 
(b) xyyy 2sin8168 =+′−′′                                 (10%) 

2.Find the orthogonal trajectories of the curves                      (10%) 

3
2
1 2 += xy  

3.Find the Laplace transforms�{f (t)} for the given )(tf .           (10%) 

 
 
 
 
 
 
 
4.Solve the initial-value problem in following.                        (10%) 

tetyyy 252 +=−′+′′  , 1)0()0( =′= yy  

5.Evaluate � c
z dze

1
, for c any closed path not passing through the origin.   (10%) 

6.Let A be a square matrix such that tAA =−1 . Prove that 1±=A .       (10%) 

7.Given xxexf −=)( , 

(a) Find the Fourier integral representation of )(xf .                   (8 %) 

(b) Evaluate ω
ω

ωω
d�

∞

+
⋅

0 22 )1(
)sin(

, using the results of (1).                 (7 %) 

8.Use residue theorem to evaluate the inverse Laplace transform of 
1

1

+s
.               

( Hint �
∞ − =
0 2

2 π
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1.Solve the differential equation in following.  

dx
dy

xy
dx
dy

xy =+ 22                                        (10%) 

2. Solve the differential equation in following.                     (10%) 
2)( xyyy =+′  

 
3.Find the inverse Laplace transforms of following equation. (10%) 
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4.Solve the following equation using Laplace transforms.                      (10%) 
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5.(1). A sinusoidal voltage tωsin2 , where t  is time, is passed through a half-wave rectifier 

that clips the negative portion of the wave ( 1.fig ). Find the Fourier series of the resulting 

periodic function 
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(2).Using (1) to evaluate �+
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6.Prove Cauchy Integral Formula. Let )(zf  be differentiable on an open set G. Let C  be a 

closed path in G enclosing only points of G. Then, for any 0z  enclosed by G, 

dz
zz
zf
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7.(1). Evaluate the following integral by Residue theorem. 

ds
ss�

∞

∞− +− )9()2(
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(2). Use residue theorem to evaluate the inverse Laplace transform of 
)9()2(

1
22 +− ss

.   

 (10%) 
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 (1). Find ?=Ae  

(2). Find ?cos =A  
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1.Solve each of the differential equations in following.  

(a) yyxyx +=′ − 21                                        (10%) 
(b) xyyy 2sin8168 =+′−′′                                 (10%) 

2.Find the orthogonal trajectories of the curves                      (10%) 

3
2
1 2 += xy  

3.Find the Laplace transforms�{f (t)} for the given )(tf .           (10%) 

 
 
 
 
 
 
 
4.Solve the initial-value problem in following.                        (10%) 

tetyyy 252 +=−′+′′  , 1)0()0( =′= yy  

5.Evaluate � c
z dze

1
, for c any closed path not passing through the origin.   (10%) 

6.Let A be a square matrix such that tAA =−1 . Prove that 1±=A .       (10%) 

7.Given xxexf −=)( , 

(a) Find the Fourier integral representation of )(xf .                   (8 %) 

(b) Evaluate ω
ω

ωω
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∞

+
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0 22 )1(
)sin(

, using the results of (1).                 (7 %) 

8.Use residue theorem to evaluate the inverse Laplace transform of 
1
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.               

( Hint �
∞ − =
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1.Solve the differential equation in following.  

dx
dy

xy
dx
dy

xy =+ 22                                        (10%) 

2. Solve the differential equation in following.                     (10%) 
2)( xyyy =+′  

 
3.Find the inverse Laplace transforms of following equation. (10%) 

)34)(134(
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4.Solve the following equation using Laplace transforms.                      (10%) 
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5.(1). A sinusoidal voltage tωsin2 , where t  is time, is passed through a half-wave rectifier 

that clips the negative portion of the wave ( 1.fig ). Find the Fourier series of the resulting 

periodic function 
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6.Prove Cauchy Integral Formula. Let )(zf  be differentiable on an open set G. Let C  be a 

closed path in G enclosing only points of G. Then, for any 0z  enclosed by G, 

dz
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7.(1). Evaluate the following integral by Residue theorem. 

ds
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(2). Use residue theorem to evaluate the inverse Laplace transform of 
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1
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 (1). Find ?=Ae  

(2). Find ?cos =A  
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1. Evaluating line integral   
c

yzdx zxdy xydz+ +� where the integral path, 

C:
1 3 2

2 6 4
x y z− − −= =  ,indicates from (0,0,0)  (1,3,2)

2. Consider a system in state variable form: X�
0 1 0
2 0 1

3 2k

� �
� �
� �
� �− − −� �

X 
1

0
1

u

−� �
� �
� �
� �� �

Y [ ]1 2 0 X    

Find the range of k where the system is stable. 

3. Evaluate
s

F��
�

d  where (1 )F xyi xzj z yz k= + + − −
�� � �

S is the lateral surface of the 

paraboloid z=1-x2-y2 for which z 0 

 

4. Solve the equation 0y10
dt
dy

2
dt

yd
2

2

====++++−−−− , with the initial conditions 1)0(
dt
dy

,4)0(y ======== . 

 
5. Write the following function using unit step functions and find its Laplace transform. 
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