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List of Exercises 

 

1. Numerical Differentiation. 

2. Numerical Integration. 

3. Numerical Solutions to Ordinary Differential Equations. 

4. Testing Consistency of System of Equations. 

5. Applications of Integrations to Area and Volume. 

  



  



Ex. No. 1 Numerical Differentiation 

Date:  

1. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 10−4 where 𝑓 𝑥 = tan−1 𝑥, 

and also find the error using backward difference formula. 

 

Command: 

 

 

 

Output: 

 

 

2. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 1 where 𝑓 𝑥 = tan−1 𝑥, and 

also find the error using backward difference formula. 

 

 

Command: 

 

 

Output: 

 

 

3. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 10−2 where 𝑓 𝑥 = tan−1 𝑥, 

and also find the error using central difference formula. 

 

 

Command: 

 

Output: 



 

4. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 2 where 𝑓 𝑥 = sin−1 𝑥, and 

also find the error using backward difference formula. 

 

 

Command: 

 

 

 

Output: 

 

 

5. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 10−3 where 𝑓 𝑥 = tan−1 𝑥, 

and also compute the error using forward difference formula. 

 

 

Command: 

 

 

 

Output: 

 

 

6. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 10−5 where 𝑓 𝑥 = cos−1 𝑥, 

and also find the error using backward difference formula. 

 

 

Command: 

 

 

 

Output: 

 



 

7. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 10−4 where 𝑓 𝑥 = tan−1 𝑥, 

and also compute the error using forward difference formula. 

 

 

Command: 

 

 

Output: 

 

 

8. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 2 where 𝑓 𝑥 = tan−1 𝑥, and 

also find the error using backward difference formula. 

 

 

Command: 

 

 

 

Output: 

 

 

9. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 5 where 𝑓 𝑥 = tan−1 𝑥, and 

also find the error using central difference formula. 

 

Command: 

 

 

 

Output: 

 

 

 



10. Calculate 𝑓 ’(𝑥) at 𝑥 = 1 and ℎ = 2 where 𝑓 𝑥 = tan−1 𝑥, and 

also find the error using backward difference formula. 

 

Command: 

 

 

 

Output: 

 

 

  



Ex. No. 2 Numerical Integration 

Date:  

 

1. Compute sin 𝑥 𝑑𝑥
5

0
. 

 

 

Command: 

 

 

 

Output: 

 

 

2. Compute 𝑒−𝑥2𝑑𝑥.
2

1
 

 

 

Command: 

 

 

 

Output: 

 

 

3. Compute cos 𝑥 𝑑𝑥
4

0
. 

 

 

Command: 

 

 

Output: 

 



4. Compute  
1

2𝑥3−2𝑥+5

2

0
 𝑑𝑥 

 

 

Command: 

 

 

 

Output: 

 

 

5. Compute  𝑒−𝑥3𝑑𝑥.
2

1
 

 

 

Command: 

 

 

 

Output: 

 

 

6. Compute  
1

2𝑥3+2𝑥+5

5

0
 𝑑𝑥 

 

 

Command: 

 

 

 

Output: 

 

 

 

 



7. Compute  𝑒𝑥5𝑑𝑥.
5

1
 

 

 

Command: 

 

 

 

Output: 

 

8. Compute   
1

2𝑥3+2𝑥+2

5

0
 𝑑𝑥 

 

 

Command: 

 

 

Output: 

 

9. Compute   sin 𝑥 𝑑𝑥
𝜋

0
. 

 

Command: 

  

 

Output: 

 

10. Compute  𝑐𝑜𝑠 𝑥 𝑑𝑥.
2

0
 

 

Command: 

 

 

Output: 



Ex. No. 3 Numerical Solutions to Ordinary Differential Equations. 

Date:  

 

1. Solve the differential equation  
𝑑𝑦

𝑑𝑡
 = 𝑡𝑦. 

 

Command: 

 

 

 

Output: 

 

 

2. Solve the differential equation 
 𝑑𝑦

𝑑𝑡
 = 𝑡𝑦  with the initial 

condition y (0) = 2. 

 

Command: 

 

Output: 

 

 

3. Solve (𝐷2 + 5𝐷 + 4)𝑦 = 0. 
 

Command: 

 

Output: 

 



4. Solve (𝐷2 − 9)𝑦 = 0. 
. 

Command: 

 

 

Output: 

 

 

5. Solve the differential equation 
𝑑𝑦  

𝑑𝑥
+ 4 𝑦 𝑥 = 𝑒−𝑥 ; 𝑦 0 = 1. 

 

Command: 

 

            Output: 

 

6. Solve (𝐷2 + 𝑛2)𝑦 = 0. 
 

Command: 

 

 

Output: 

 

 

7. Solve  Compute  𝑒−𝑥2𝑑𝑥.
5

1
 

 

Command: 

 

 

Output: 



 

 

 

8. Solve (𝐷2 + 𝐷 + 1)𝑦 =  𝑒𝑥 . 
 

Command: 

 

 

Output: 

 

9. Solve 
𝑑𝑦

𝑑𝑥
+  𝑎𝑥 = 0. 

 

Command: 

 

 

Output: 

 

 

10. Solve 
𝑑2𝑦

𝑑𝑡2 + 𝑛2𝑥 = 0.  

 

Command: 

 

 

Output: 

 

 

 

 



Ex. No. 4  Testing Consistency of System of Equations. 

Date: 

 

 1.  Examine the consistency of the equation 

𝑥 + 𝑦 + 𝑧 = 1, 

3𝑥 + 4𝑦 + 5𝑧 = 1, 

2𝑥 + 3𝑦 + 4𝑧 = 1. 

Command: 

 

Output: 

 

2.  Find whether the following equations are consistent  

𝑥 + 2𝑦 + 2𝑧 = 2 

3𝑥 − 2𝑦 − 𝑧 = 5 

2𝑥 − 5𝑦 + 3𝑧 = −4 

𝑥 + 4𝑦 + 6𝑧 = 0 

Command: 

 

Output: 

 

 



3. Find whether the following equations are consistent  

𝑥 + 𝑦 + 𝑧 = 6 

𝑥 + 2𝑦 + 3𝑧 = 10 

𝑥 + 3𝑦 + 5𝑧 = 14 

Command: 

 

Output: 

 

4.  Find whether the following equations are consistent  

𝑥 + 𝑦 + 𝑧 = 6 

𝑥 + 2𝑦 + 3𝑧 = 10 

𝑥 + 2𝑦 + 𝜆 𝑧 = 𝜇 

Command: 

 

 

Output: 

 

 

 

 

 

 

 



 5.  Examine the consistency of the equations 

𝑥 + 𝑦 + 𝑧 = 6, 

𝑥 − 𝑦 + 2𝑧 = 5, 

3𝑥 + 𝑦 + 𝑧 = 8, 

2𝑥 − 2𝑦 + 3𝑧 = 7. 

Command: 

 

 

 

Output: 

 

 

 6.  Discuss the consistency of the following system of equations. 

4𝑥 + 3𝑦 + 6𝑧 = 25 

𝑥 + 5𝑦 + 7𝑧 = 13 

      2𝑥 + 9𝑦 + 𝑧 = 1 

Command: 

 

 

 

Output: 

 

 

 



 

7.  Test the consistency of system of equations  

𝑎 + 𝑏 + 𝑐 = 3 

       3𝑎 − 5𝑏 + 2𝑐 = 8 

                                              5a−3𝑏 + 4𝑐 = 14. 

Command: 

 

 

 

Output: 

 

8. Show that the following equations are not consistent. 

2𝑥 + 6𝑦 + 11 = 0 

       6𝑥 + 20𝑦 − 6𝑧 + 3 = 0. 

      6𝑦 − 18𝑧 + 1 = 0. 

    

Command: 

 

 

 

Output: 

 

 

 



9. Show that the following equations are consistent. 

 

𝑥 + 2𝑦 − 𝑧 = 2 

   3𝑥 + 6𝑦 + 2𝑧 = 10 

           2𝑥 + 9𝑦 − 𝑧 = 12. 

Command: 

 

 

 

Output: 

 

 

10. Test the consistency of system of equations  

 

𝑎 − 4𝑏 + 7𝑐 = 14 

3𝑎 + 8𝑏 − 2𝑐 = 13 

                                          7a−8𝑏 + 26𝑐 = 5. 

Command: 

 

 

 

Output: 

 

 



 

Ex. No. 5 Applications of Integrations to Area and Volume. 

Date 

1. Calculate the area enclosed between the x-axis, and the curve  

𝑦 =  𝑥3 − 2𝑥 + 5 and the ordinates 𝑥 = 1 and 𝑥 = 2. 

 

Command: 

 

 

Output: 

 

2. Find the area under the curve: 𝑓(𝑥)  =  𝑥2  𝑐𝑜𝑠(𝑥) for −4 ≤ 𝑥 ≤ 9. 

 

Command: 

        

Output: 

 

3. Find the area under the curve: 𝑓(𝑥)  =  𝑥2  𝑠𝑖𝑛(𝑥) for −4 ≤ 𝑥 ≤ 3. 

 

Command:  

  

 

Output: 

 



4. Find the area under the curve: 𝑓(𝑥)  =  𝑥 𝑐𝑜𝑠(𝑥) for 0 ≤ 𝑥 ≤ π . 

  

Command: 

 

  

Output: 

 

5. Find the area under the curve: 𝑓(𝑥)  =  𝑥 𝑠𝑖𝑛(𝑥) for 0 ≤ 𝑥 ≤ 
𝜋

2
. 

 

Command: 

  

 

Output: 

 

6. Calculate the volume of cone if the height is 12 cm and the radius is 

7 cm. 

  

Command: 

 

 

Output: 

 

7. Calculate the volume of cone if the height is 10 cm and the radius is 

8 cm. 

  

Command: 

 

 

Output: 

 

 



8. Calculate the volume of cylinder if the height is 16 cm and the 

radius is 4 cm. 

  

Command: 

 

 

Output: 

 

9. Calculate the volume of sphere if the radius is 7 cm. 

  

Command: 

 

 

Output: 

 

10. Calculate the volume of sphere if the radius is 10 cm. 

  

Command: 

 

 

Output: 

 


