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Tutorial-1 Vector Calculus 

Ex-1 If k̂zĵyîxr   then show that     .r3nrrdiv nn   

Ex-2 Find the constant a if      k̂azxĵz2y2îy3xA 222  is solenoidal. 

Ex-3 If k̂zĵyîxr   then show that (a) 3rdiv  , (b) .0rcurl   

Ex-4 Show that      k̂zy2zĵyz2xîyx3F 22232  is irrotational but  not  solenoidal. 

Ex -5  Evaluate the line integral of  f (x,y,z) = 𝑥2 - 𝑦2 + 3xyz – yz over the straight line     segment from    

A(0,0,0) to B(1,2,3). 

Ex-6  Using  Green’s  theorem, evaluate   (sin𝑦 𝑑𝑥 +  cos 𝑥
𝐶

𝑑𝑦) , where C  is the boundary of the 

triangle with vertices (0,0),(𝜋,0), (𝜋,1). 

Ex-7 Verify Green’s theorem for the  field 𝑓(𝑥,𝑦)                = (x-y) î  +x ĵand the region R bounded by the unit 

circle  C :  𝑟(𝑡)         =( cos 𝑡)î+( sin 𝑡) ĵ, 0≤t≤2π. 

Ex-8 Verify Green’s theorem for vector function  𝐹  = ( y
2
 – 7y)î + ( 2xy +2x)ĵ and curve  

C : x
2 

+ y
2
   = 1. 
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Tutorial-2 Laplace Transform 

Ex-1 Find  t7sin5t4shinh3L     

Ex-2 Find  t2cosL 3  

Ex-3 Find   )t(fL , if 









4t,5

4t0,t
)t(f  

Ex-4 Find  tcoseL t2  

Ex-5 Find  t3sint2sinhL  

Ex-6 Find  tsintL 2   

Ex-7 Find  t3sinteL t2  

Ex-8 Find )ba(
t

ee
L

atbt








  

 

Ex-9 Find 
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e1
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Ex-10 Find  )1t(3eL   

Ex-11 Find 












5s

7s6
L

2

1  

Ex-12 Find inverse Laplace of 
6s11s6s

5s6s2
23

2




 

Ex-13 Find inverse Laplace of 
)5s2s)(1s(

3s5
2 


 

Ex-14 Find inverse Laplace of 
)4s)(1s(

1s2
22

2




 

Ex-15 Find tsin*t  

Ex-16 Find 












222

1

)as(

1
L  by using convolution theorem. 

Ex-17 Find 
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Ex-18 Solve the equation by using Laplace transform tsinex5
dt

dx
2

dt

xd t

2

2

 ; x(0)=0, 1)0('x   

Ex-19 Solve the equation by using Laplace transform
tey2'y3"y  , 1)0(y  , 0)0('y   

Ex-20 Find the inverse Laplace transform of (a) 
1s

e s2





, (b) 
4s

e1
2

s
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Tutorial-3 Fourier Integral 

1.  Express the fuction 𝑓 𝑥 =  
1
0
      for 𝑥 ≤ 1 𝑎𝑛𝑑 𝑓𝑜𝑟  𝑥 > 1, as aFourier integral.            

     Hence evaluate    
𝑠𝑖𝑛𝜌   𝑐𝑜𝑠𝜌𝑥

𝜌
 𝑑𝜌

∞

0
 

2.  Using Fourier Sine integral,show that    
1−𝑐𝑜𝑠𝜋𝜌

𝜌
𝑠𝑖𝑛𝑥𝜌 𝑑𝜌 =  

1

2
𝜋 ,   0 < 𝑥 < 𝜋

𝑜   , 𝑥 > 𝜋  .                
 ∞

0
 

3. Find the Fourier integral representation of the function  

𝑓 𝑥 =  
2 ;  𝑥 < 2
0 ;  𝑥 > 2

  

4. Find Fourier cosine integral of 𝑓 𝑥 = 𝑒−𝑎𝑥 ; x>0, a>0. Hence prove that  

 
𝑐𝑜𝑠𝜆𝑥

𝑎2 + 𝜆2
𝑑𝜆

∞

0

=
𝜋𝑒−𝑎𝑥

2𝑎
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Tutorial-4  FIRST ORDER ORDINARY DIFFERENTIAL EQUATION 

 

1. Solve     dxe1yydy1e xx   

2. Solve   0ydycote1ydxcose3 x2x   

3. Solve     0dyy2ycosxdxysinx   

4. Solve    dyxy3xdxy2xy 22   

5. Solve     0xdyyx2ydx2yx 2222   

6. Solve 
y

x
y

dx

dy
  

7. Solve     0dyxxy2dxyx2y 3223   

8. Solve   ,2xyx31'y 1    1e)1(y   

9. Solve    dyxytandxy1 12    

10. Solve 
2

y

x

e

x

1

dx

dy
  

11. Solve     0dyxcosy1dxx2siny 22   

12. Solve   0dyxyx
4

1
dxx

2

1

3

y
y 22

3









  

13. Solve )yxsin()yxsin(ytan'y   

14. Solve   0xydy2dxyx 22   
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Tutorial-5   Higher Order Differential Equations 

Ex-1 Solve 0y4'y4"y  . 

Ex-2 Solve 0y"y  . 

Ex-3 Solve 0y2'y3"y  . 

Ex-4 Solve 0y2'y2"y  . 

Ex-5 Solve   0y1D2D 24  . 

Ex-6 Solve 0y
dx

yd
3

3

 . 

Ex-7    Solve y′′ + y′ − 2y = 0 , y 0 = 4 & y′ 0 = −5. 

Ex-8 Solve   7x5y10D7D2  . 

Ex-9 Solve   x232 exy4D4D  . 

Ex-10 Solve   x2 ey1D2D    

Ex-11 Solve (D2 − 3D + 2)y = coshx. 

Ex-12 Solve  (D2 − 5D + 6)y = sin3x 

Ex-13 Using the method of variation of parameters solve the following differential equations:     
1. y′′ + 4y = sec2x 

2. y′′ + y = xsinx 
 

Ex-14 Find the second linearly independent solution of  y′′ + 6y′ + 9y = 0  

           Given that y1 x = e−3x  is one solution. 
 
Ex-15   Using the method of undetermined coefficients solve y′′ + y′ − 12y = e3x  

 

Ex-16   Solve x2D2y − 3xDy + 5y = x2sinlogx 

 

Ex-17 Solve  (x2D2 + xD − 1)y = 0 

 

Ex-18 Solve  (x3D3 + 6x2D2 − 12)y = 12/x2 
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Tutorial-6  Series solution of ODE 

1. Find the power series solution of the equation 
2

2
0

d y
y

dx
   about 0 0x   

2. Find the series solution of '' 2 'y y  in power of x . 

3. Find the power series solution of  2 1 '' ' 0x y xy xy     about 0x   

4. Using Frobenius method, solve differential equation 
2

2
4 2 0

d y dy
x y

dx dx
   . 

5. Find the series solution of the equation '' ' 0xy y y    about 0 0x   

6. Find a series solution of the differential equation  2 3 2'' ' 2 0x y x y x y     

about 0x   

7. Prove that  (a)   Pn  x dx = 2 if n = 0
1

−1
 

                        (b)  Pn x dx = 0 if n ≥ 1
1

−1
 

8. Show that   Pn x Pm x dx = 0 , m ≠ n
1

−1
 

                                                     =
2

2𝑛+1 
,𝑚 = 𝑛.(Orthogonality of Legendre`s 

polynomials) Also using it obyaine the value of    𝑃𝑛
2 𝑥 𝑑𝑥.

1

−1
 

9. Prove that   J−n x = (−1)nJn x . 

10. Determine the values of (1)J3

2

(x)    (2)J0 x &J1(x) 

11. Show that  J1 x = J0 x − x−1J1 x .  

12. Prove that  
d

dx
 xn+1Jn+1 x  = xn+1Jn x .  

 
 

 

 

 


