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Instructions: Answer all the questions. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 The following matrix is defined in MATLAB: 

𝑁 = [
−2 −23 4
56 343 5
−9 −2 5

 ] 

Write the output that will be displayed if the following commands are 

executed by MATLAB 

a) 𝐴 = [𝑁(1,1: 3)’, 𝑁(2,2: 3)’] 
b) 𝐵 = [𝑁(: ,3)′  𝑁(3, : )] 

4 CO1 

Q 2 Write a MATLAB script to find the first, second and third derivative of 

the following function using 𝑠𝑦𝑚𝑠. 
 

sin(2𝑥3) 

4 CO4 

Q 3  Write MATLAB commands to compute the following integral 

numerically and symbolically: 
 

∫(𝑥𝑒−𝑥 + 0.2)𝑑𝑥

8

0

 

4 CO4 

Q 4 Write MATLAB commands to carry out the following multiplication of 

two polynomials:  

(2𝑥2 + 3)(𝑥3 + 3.5𝑥2 + 5𝑥 − 16) 
4 CO3 

Q 5 Write MATLAB commands to calculate the following integrals: 
 

a) ∫
(2𝑥2)

√1+𝑥 

6

1
𝑑𝑥 

b) ∫
𝑒2𝑥

𝑥
 𝑑𝑥

2

1
 

 

 

 

4 CO4 



SECTION B  

(4Qx10M= 40 Marks) 

Q 6 The graph of the function 𝑓(𝑥) = 𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒 passes 

through the points (– 4, – 7.6), (– 2, – 17.2), (0.2, 9.2), (1, – 1.6), and 

(4, – 36.4). Determine the constants 𝑎, 𝑏, 𝑐, 𝑑, and 𝑒. (Write a system of 

five equations with five unknowns and use MATLAB commands to solve 

the equations.) 

10 CO4 

Q 7 The following points are given:  

𝑥: – 5, – 3.4, – 2, – 0.8, 0, 1.2, 2.5, 4, 5, 7, 8.5  
       𝑦: 4.4, 4.5, 4, 3.6, 3.9, 3.8, 3.5, 2.5, 1.2, 0.5, −0.2 

 

Write MATLAB commands to 
 

(a) Fit the data with a first-order polynomial and to make a plot of the 

points and the polynomial.  

(b) Fit the data with an eight-order polynomial and to make a plot of the 

points and the polynomial. 

 

10 CO3 

Q 8 Write MATLAB commands for the following: 

a) Solve 
𝑑𝑦

𝑑𝑥
= √𝑥 +

𝑥2
√𝑦

4
  with 𝑦(1) = 1. 

b) Determine the solution of the equation 3 + 3 sin 𝑥 = 0.5𝑥3. 
c) Determine the positive roots of the equation 𝑥2 − 5𝑥 sin(3𝑥) + 3. 
 

10 CO4 

Q 9 Write a program in a script file that finds the smallest odd integer that is 

divisible by 11 and whose square root is greater than 132. Use a loop in 

the program. The loop should start from 1 and stop when the number is 

found. The program prints the message “The required number is:” and 

then prints the number. 

OR 

Write a program (using a loop) that determines the expression 

√12 ∑
(−

1
3)

𝑛

2𝑛 + 1
.

𝑚

𝑛=0

  

for  𝑚 =  5, 𝑚 =  10, and 𝑚 =  20. (Use loop for 𝑚 as well) 

10 CO2 

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 The monthly payment M of a loan amount P for 𝑦 years and with interest 

rate 𝑟 can be calculated by the formula:  

𝑀 =
𝑃 (

𝑟
12)

1 − (1 +
𝑟

12)
−12𝑦 

Using MATLAB commands, calculate the monthly payment and the total 

payment for a $1,00,000 loan for 10, 11, 12, . . . , 29, 30 years with an 

20 CO2 



interest rate of 4.85% and display the results in a three-column table 

where the first column is the number of years, the second is the monthly 

payment, and the third is the total payment. 

 

Q 11 A 24 ft–long rod is cut into 12 pieces, which are welded together to form 

the frame of a rectangular box. The length of the box’s base is three times 

its width. Write MATLAB commands to 
 

(a) Create a polynomial expression for the volume 𝑉 in terms of 𝑥.  

(b) Make a plot of 𝑉 versus 𝑥.  

(c) Determine the value of 𝑥 that maximizes the volume and determine 

that volume. 

OR 

The Taylor series for sin 𝑥 is: 
 

𝑥 −
𝑥3

3!
+

𝑥5

5!
−

𝑥7

7!
+

𝑥9

9!
− ⋯ 

 

Write MATLAB commands to plot in the same figure, for −2𝜋 ≤  𝑥 ≤
 2𝜋 , the graph of the function 𝑠𝑖𝑛(𝑥) and graphs of the Taylor series 

expansion of 𝑠𝑖𝑛(𝑥) with one, two, and five terms.  

20 CO3 

 




