C Programming and MatLAB

Subject Title


:
C programming and MatLab

Subject Code

: 


Periods/Week

: 
06

Periods/Semester

:
96

TIME SCHEDULE

	S. No.

	Name of Program
	

	1
	Introduction to C programming

Need for a computer language, types of computer languages, features of C, Character set
	

	2
	Structure of C program., keywords, statements, standard library functions, pre-processor, main function, comments, variables, data types, operators, assignments, strings, format specifiers, escape sequences, control structures-sequential, conditional, repetitive/looping, arrays-one & two dimensions, user defined functions,
	

	3
	C-Programs:                 PART-A
	

	
	1. To find Sum and average of 3 real numbers.

2. To find Largest of 3 numbers using if statements

3. to find even or odd using if-else

4. to find whether a number is prime or not

5. finding the roots of the quadratic equation using switch-statement

6. to find sum of the digits of a given number

7. to arrange n-numbers in ascending/descending using Bubble sort technique

8. to find the addition/subtraction of two matrices

9. to find multiplication of two matrices

10. to swap two numbers using user defined functions.


	

	3
	MatLab                         PART-B
	

	
	1. Introduction to MatLab

2. Understanding the interface-using the command window

3. using MatLab as a calculator.

4. Using variables, operators and built in functions.

5. Useful commands.


	


Matlab programs:

1. A trigonometric identity is given by cos2(x/2)=(tanx+sinx)/2.tanx verify that the identity is correct by calculating each side of the equation substituting x=pi/5

2. three forces are applied to a bracket as shown. Determine the total (equivalent) force applied to the barcket.

3. The co-efficient of friction mu can be determined in an experiment by measuring the force F required to move a mass m. when F is measured and m is known the coefficient of friction can be calculated by mu=F/mg (g=9.81 m/sec2) results from measuring F in six tests are given in the table below. Determine the coefficient of friction in each test, and average from all tests.

	Test #
	1
	2
	3
	4
	5
	6

	Mass m-kg
	2
	4
	5
	10
	20
	50

	Force F -N
	12.5
	23.5
	30
	61
	117
	294


4.
a cylindrical silo with radius r has a spherical cap roof with radius R. the height of the cylindrical portion is H. write a program in a script file that determines the height H for given values of r, R and the volume V. In addition, the program also calculates the surface area of the silo. Use the program to calculate the height and surface area of a silo with r=30 m , R=45m  and volume of 120000 cubic metre.. assign values for r,R and V in the command window.

5.
the piston-connecting rod-crank mechanism is used in many engineering  
applications. In the mechanism shown in the following fig. The crank is rotating at constant speed of 500 rpm.  Calculate and plot the position, velocity and acceleration of the piston for one revolution of the crank. Make the three plots on the same page. Set theta=0  when t=0.

6. create a function file that calculates the trajectory of a projectile. The inputs to the function are the initial velocity and the angle at which the projectile is fired. The outputs from the function are the maximum height and distance. In addition, the function generates a plot of the trajectory. Use the function to calculate the trajectory of a projectile that is fired at a velocity of 230 m/sec at an angle of 39deg.

7. The flight  of a model rocket can be modelled as follows. During the first 0.15s the rocket is propelled up by the rocket engine with a force of 16N. The rocket then flies up while slowing down under the force of gravity. After it reaches the apex, the rocket starts to fall back down. When its down velocity reaches 20 m/s a parachute opens(assumed to open instantly) and the rocket continues to move down at a constant speed of 20m/s until it hits the ground. Write a program that calculates and plots the speed and altitude of the rocket as a function  of time during the flight.

8. The outside dimensions of a rectangular box(top open) made of aluminium are 24x12x4 inches. the wall thickness of the bottom and the sides is x. derive an expression that relates the weight of the box and the wall thickness x. determine the thickness x for the box that weighs 15 lbs. The specific weight of the alumininum is 0.101 lb/cubic inch.

9. Viscosity mu is property of gases and fluids that characterises their resistance to flow. For most materials viscosity is highly sensitive to temperature. Below is a table that gives the viscosity of SAE 10w oil at different temperatures. Determine an equation that can be fitted to the data.

	T 0c
	-20
	0
	20
	40
	60
	80
	100
	120
	
	

	mu(N-s/m2)
	4.0000
	.38
	.095
	.032
	0.0150
	0.0078
	0.0045
	0.0032
	
	


2. A safety bumper is placed at the end of a race track to stop out -of- control cars. The bumper is designed such that the force that the bumper applies to the car is a function of the velocity v and displacement x of the front edge of the bumper according to the equation. F=Kv3(x+1)3 where K=30 s-kg/m5  is a constant. A car with a mass m of 1500 kg hits the bumper at a speed of 90 km/hr. Determine and plot the velocity of the car as a function of its position for 0<=x<=3 m.

SCHEME OF VALUATION

	Serial no
	Description
	Marks



	1
	One program from part-A writing and execution
	15+20

	2
	One program from part-B writing and execution
	15+30

	3
	Viva
	20

	
	Total



        
	100
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System Requirements

1. Computers with latest configurations-CPU-3.0GHz-RAM-2Gb/hdd-250Gb/dedicated graphics card1Gb

2. UPS-minimum 7.5 KvA

3. Printers-Laser- 2 nos.

4. LCD projector-2 Nos.

Software Requirements

1. MatLab software – Latest version with 20 user Licences

