
Page 1 of 11 
 

Chose one of the following subjects to solve using matlab  
 

Subject #1: heat transfer  

Problem #1: the following equation is for heat conduction: 

 

If: 

q is the heat transfer in y-direction= 1000 Watt/m3 

k is the thermal conduction coefficient = 40 W/m.K 

T is the temperature; in Kelvin  

Write a Matlab program to solve this problem if: 

1. y-range : 0 – 0.5m  

2. T(0)=20 K; 

3. dT/dy(0)=1 K/m. 
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Problem #2: Write a Matlab program to solve the following problem 
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Subject #2: mechanical vibrations and 
strength of materials    

Problem#3: for the following 2-degree of freedom vibration system shown in the figure  

 

The governing equations are: 

 

Write a Matlab program to find x1 and x2 if: 

1. m=1 kg  

2. k=1000N/m 

3. x1(0)=x2(0)=0 

4. dx1/dt(0)=0 & dx2/dt(0)=0 
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Problem#4: for the following 2-degree of freedom vibration system shown in the figure  

 

The governing equations are: 

 

Write a Matlab program to find x1 and x2 if: 

 

Mt1=Mt2=2kN.m 

J1=J2=600kg-m2 

Problem #5: for the damped system described by the following equation  

 

Solve to find x(t) using Matlab. Assume zero I.Cs  
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Problem #6: the following are beam deflection equations. Draw the beam deflection curve 

using matlab for a chosen beam from your own selection.  

 

Case System description DEFLECTION AT ANY SECTION IN TERMS OF x 
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2 
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Problem #7: the following are beam deflection equations. Draw the beam deflection curve 

using matlab for a chosen beam from your own selection.  

 

Case System description DEFLECTION AT ANY SECTION IN TERMS OF x 
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Subject #3: automatic control system    

Problem#8: use matlab simulink to simulate the following control system(find v(t))  

 

Assume  

La=0.003        Ra=5    Km=1    TL=0     J=0.0002    Bt=0.015   Kt=2    Kb=0.5 

Also assume step input: vin = 5volt 

Problem#9: the following simulink diagram is used to simulate a vibrating system  

 

Redraw this system and find the response x and v if : input force that increases from 0 to 8 N at 

t=1 s. The parameter values are M = 2kg, K= 16N/m and B=4N.s/m 
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Subject #4:numerical methods     

 Problem #10: write a matlab m-file to find the roots of the following equations using: 

1. bisection method  

2. false position method  

 

the equations are: 

1.   2655 23  xxxxf  

2.      xxxf cossin 2   for 0<x<π  

 

 

 

 

 

 

Problem #11: write a matlab m-file to find the following integrations numerically using 

Simpson’s 3/8 rule. use 5 iterations  
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Problem #12: find the solution for the following equations using matlab ode45 code where 

y=f(t)  
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