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Bloom's Taxonomy with different difficulty levels

Unit wise Question Bank Question Number Difficulty Level

Module 1

1-5 B1, B2, C2, C1, D2
6-10 A3, B3, C2, C2, C2
11-15 C1, C2, D2, C3, A3
16-20 A1, A2, B2, B3, C2

Module 2
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Module 3
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11-15 C2, C3, B2, B3, D1
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Module 4

1-5 C2, C1, C3, C2, C2
6-10 B2, C2, C2, C3, B3
11-15 C1, A3, B3, B2, C2
16-20 C2, C3, D1, C3, C2

Module 5

1-5 B2, B2, B3, C2, C2
6-10 C2, B2, C3, B3, D1
11-15 C1, B1, C2, C2, B2
16-20 C2, C2, C1, C1, C3

DIFFICULTY LEVEL
1 2 3
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Learning 
Objectives

A Remember A1 A2 A3
B Understand B1 B2 B3
C Apply C1 C2 C3
D Analyze D1 D2 D3













































2

2Z ) .



17.

18.

19.

20.



MODULE 3 -Laplace Transforms 

Ready Reckoner 

 If  is a function defined for all , its Laplace transform is given by: 

 

 Inverse Laplace transforms: 

 

 Linearity of Laplace transforms:  

 

 Laplace transform of basic functions: 
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 First Shifting Theorem:  or  

 Laplace transform of Derivatives and Integrals:  

 

 

In general,  

 

Also,   

thus,  

 Multiplication by  

 

 Solving ODEs using Laplace Transforms: 

Step 1: Apply Laplace transforms to the given differential equation  

 

Step 2: Writing , we obtain the subsidiary equation  

 

Step 3: Solve the subsidiary equation algebraically for . 

Step 4: Determine the inverse Laplace transform , which is the       

solution to the ODE. 



 

 Unit Step Function (Heaviside Function): 

 

 

 Second Shifting Theorem: 

If , then 

 

or 

 

 Dirac Delta Function: 

 

 

 Convolution: 

 

 

 Convolution Theorem: If two functions  and satisfy the assumptions of the 

existence theorem, so that their transforms  and  exist, the product  is the 

transform of . 

 

 

 

 

 

 

 

 

 

 



TUTORIAL QUESTIONS 

1. Find the Laplace transform of the following functions: 

    (i)     (ii)     (iii)    

  (iv)        (v)                 (vi)  

2. Find the Laplace transform of the following functions: 

    (i)             (ii)          (iii)  

3. Find the Laplace transform of the following functions: 

    (i)         (ii)             (iii)   

    (iv)       (v)  

4. Find the Laplace transform of , where  

5. Find the Inverse Laplace transform of i)       ii)      iii)   

 

ASSIGNMENT QUESTIONS 

1. Find the Laplace transform of i)          ii)  

2. Find the Laplace transform of  

3. Find the Laplace transform of i)                   ii)  

4. Find the Laplace transform of  i)             ii)  

5. Find the Laplace transform of . 

6. Find the Laplace transform of i)  ii)  

7. Find the Inverse Laplace transform of i)           ii)  iii)          

   iv)     v)   vi)  

8. Solve the differential equations  

9. Solve the differential equations i)    

    ii) ,  

10. Apply convolution theorem to evaluate  

 

 

 



UNITWISE QUESTION BANK 

 

1. Find the Laplace transform of i)                  ii)  

2. Find the Laplace transform of i)    ii)  

3. Find the Laplace transform of i)                   ii)  

4. Find the Laplace transform of  i)            ii)  

5. Find the Inverse Laplace transform of i)                    ii)                iii)  

6. Find the Inverse Laplace transform of  

7. Find the Inverse Laplace transform of i)             ii)  

8. Find the Inverse Laplace transform of i)      ii)  

9. Solve the differential equations i)   

     ii)   

10.Solve the differential equation . 

11. Find the Inverse Laplace transform of  

12. Find the Inverse Laplace transform of i)      ii)  

13. Find the Inverse Laplace transform of   

14. Apply convolution theorem to evaluate  

15. Apply convolution theorem to evaluate  

16. Solve the differential equation  

17. Solve the differential equation  

18. Find the Inverse Laplace transform of  . 

19. Find the Inverse Laplace transform of . 

20. Solve the differential equation   

 



 

Module 4- Fourier Transforms 

Ready Reckoner 

 Fourier Integral Representation: 

 

where,  and  

 Fourier Cosine Transform: The Fourier cosine transform concerns even functions. 

The Fourier cosine transform of   is given by:  

and  

 Fourier Sine Transform: The Fourier sine transform concerns odd functions. 

The Fourier sine transform of   is given by:  

and  

 

 Fourier Transform: Fourier transform of a function  is given by: 

 

 Inverse Fourier Transform:  

 

 Linearity of Fourier Transform: 

 

where  and  are functions whose Fourier transforms exist and  are constants. 

 Fourier Transforms of Derivatives:  

 

 

 

 









 

 

  

  

  

  

  

 



MODULE 5: Z-Transforms 

Ready Reckoner 

 

Z-Transforms  

The Z transforms of a sequence  defined for discrete values  and for

 is defined by for all .  

Z-Transforms of some basic functions 

(1)   

(2)  

(3)  

(4)  

(5)  

(6)  

(7)  

Properties of Z-Transform 

I. Linearity Property 

If  are constants and  be any discrete functions, then 

 

II. Damping Rule 

If  then  

III. Shifting  to the right 

If  then  

Initial value Theorem 

If  then . 

Final value Theorem 

If  then . 

Inverse Z Transforms 

The inverse Z-transform is a process of determining the sequence which generates a given Z-



transform.  

Convolution Theorem 

If  and , then  

where the denote the convolution operation. 

Application to Difference Equation 

Method of Z-transform is used to solve difference equation. Also, it plays an important role in the 

analysis and representation of discrete time system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



TUTORIAL QUESTIONS 

1. Find the Z-transform of  

2. Find the Z-transform of . 

3. Apply damping rule to find the Z-transform of  

4. Find the inverse Z-transform of  

5. Use convolution theorem to evaluate the inverse Z-transform of . 

ASSIGNMENT QUESTIONS 

1. Find the Z-transform of  

2. Find the Z-transform of . 

3. Find the Z-transform of . 

4. Find the inverse Z-transform of  

5. Find the inverse Z-transform of  

6. Solve  

7. Solve  

8. Solve  with . 

9. Solve  with  and  for  by 

Z-transform method. 

10. Using Z-transform, solve  

 

UNITWISE QUESTION BANK 

1. Find the Z-transform of where  is a constant. 

2. Find . 

3. Find  

4. Find the Z-transform of  

5. Show that . Hence evaluate  and . 



6. Find the Z-transform of  

7. Using , show that . 

8. Find the Z-transform of  

9. Find the Z-transform of . 

10. Find the Z-transform of  

11. Find the invers Z-transform of . 

12. If , find the value of  and . 

13. Using linearity property find the Z-transform of  

14. Using linearity property find the Z-transform of . 

15. Using convolution theorem find the inverse Z-transform of . 

16. Using convolution theorem find the inverse Z-transform of . 

17. Solve the difference equation  

18. Solve the difference equation  

19. Solve the difference equation  

20. Find the inverse Z-transform of  

 

 


