
    [image: SweetStudy (HomeworkMarket.com)]   .cls-1{isolation:isolate;}.cls-2{fill:#001847;}                 





	[image: homework question]



[image: chat] 
     
         
            .cls-1{fill:#f0f4ff}.cls-2{fill:#ff7734}.cls-3{fill:#f5a623}.cls-4{fill:#001847}.cls-5{fill:none;stroke:#001847;stroke-miterlimit:10}
        
    
     
         
             
             
             
             
             
        
         
             
             
             
        
    



0


Home.Literature.Help.	Contact Us
	FAQ



Log in / Sign up[image: ]   .cls-1{fill:none;stroke:#001847;stroke-linecap:square;stroke-miterlimit:10;stroke-width:2px}    


[image: ]  


	[image: ]    


Log in / Sign up

	Post a question
	Home.
	Literature.

Help.




NIImatlab
[image: profile]
strength
[image: ] 
     
         
            .cls-1{fill:#dee7ff}.cls-2{fill:#ff7734}.cls-3{fill:#f5a623;stroke:#000}
        
    
     
         
         
         
         
         
         
         
         
         
    



1t10.pdf

Home>Mathematics homework help>NIImatlab





 


 


 








 








(a) Apply the program to the system of equations


x1 + 9x2 − 2x3 = 36


2x1 − x2 + 8x3 = 121


6x1 + x2 + x3 = 107


with an initial
x1 = 1, x2 = 1, x3 = 1


(b) Apply the program to
A(t)x = b


starting from x = [0,0,0]T, where


A(t) =


⎛


⎝


1 t t
t 1 t
t t 1


⎞


⎠ , b =


⎛


⎝


2
2
2


⎞


⎠


For t = 0.2, 0.5, 0.8, 0.9 determine the number of steps to obtain the solution to
6 significant digits in the computations. Plot the number of steps as functions
of t and make your comments.


4. A cable hung at its two ends as shown in Fig. 1 by its own weight will have a catenary
shape described by the equation


y =
Tx
w


[


cosh
wx


Tx
− 1


]


(1)


where w is the weight per unit length and Tx is the horizontal, x-component of the
tension of the cable. Equation (1) is for the case when both w and Tx are constant


Figure 1: A diagram for a cable.


throughout the cable. In fact, Equation (1) is the solution of the differential equation


d2y


dx2
=


w


Tx


ds


dx
=


w


Tx


[


1 +


(


dy


dx


)2
]1/2


(2)


where s is a variable along the length of the cable.
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(a) Applying the Runge-Kutta method to solve the equation (2), where w = 0.12
kN/m, xA = yA = 0, xB = 200 m, and yB = 50 m. Let the initial conditions be
y = 0 at x = xA = 0, iterate Tx value until yB is within 99.9% of 50 m.


(b) How could the problem be solved if xA = 100 m and yA = 25 m by application
of the Runge-Kutta method (w remains equal to 0.12 kN/m)?


(c) Making a discussion about numerical results with different mesh steps and with
other methods if possible.


5. The equation
y′ = 1 + y2, y(0) = 0


has the analytical solution y(t) = tan t. The tangent function is infinite at t = π/2.


(a) Write your program to solve this initial value problem between x = 0 and x = 1.6,
and compare the results of the program with the analytical solution


(b) What is the behaviour of the Runge-Kutta fourth order method when used be-
tween x = 0 and x = 1.6


(c) Compare the results from your program with R-K methods and make comments
on the behaviour change with step size.


6. Here is a typical steady-state heat flow problem. Consider a thin steel plate to be a
10× 20 (cm)2 rectangle. If one side of the 10 cm edge is held at 1000C and the other
three edges are held at 00C, what are the steady-state temperature at interior points?
We can state the problem mathematically in this way if we assume that heat flows
only in the x and y directions:
Find u(x, y) (temperature) such that


∂2u


∂x2
+


∂2u


∂y2
= 0 (3)


with boundary conditions


u(x, 0) = 0


u(x, 10) = 0


u(0, y) = 0


u(20, y) = 100


We replace the differential equation by a difference equation


1


h2
[ui+1,j + ui−1,j + ui,j+1 + ui,j−1 − 4ui,j ] = 0 (4)


which relates the temperature at the point (xi, yj) to the temperature at four neigh-
bouring points, each the distance h away from (xi, yj). An approximation of Equation
(3) results when we select a set of such points (these are often called as nodes) and
find the solution to the set of difference equations that result.


(a) If we choose h = 5 cm , find the temperature at interior points.


(b) Write a program to calculate the temperature distribution on interior points with
h = 2.5, h = 0.25, h = 0.025 and h = 0.0025 cm. Discuss your solutions and
examine the effect of grid size h.
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(c) Modified the difference equation (4) so that it permits to solve the equation


∂2u


∂x2
+


∂2u


∂y2
= xy(x− 2)(y − 2)


on the region
0 ≤ x ≤ 2, 0 ≤ y ≤ 2


with boundary condition u = 0 on all boundaries except for y = 0, where u = 1.0.
Write and run the program with different grid sizes h and discuss your numerical
results.


7. If a anti level beam of length L, which bends due to a uniform load of w lb/ft, is also
subject to an axial force P at its free end (see Figure 2). The equation of its elastic
curve is


EI
d2y


dx2
= Py −


wx2


2
(5)


For this equation, the origin O has been taken at the free end. I is the moment of


inertia; here I =
bh3


12
. At the point x = L,


dy


dx
= 0 and at x = 0, y = 0.


P 


O X 


Y 


L 


Figure 2: Diagram for a cantilever beam.


(a) Solve the boundary value problem by any numerical method for a wooden beam,
2 in × 4 in × 10 ft, where E = 12× 105 lb/in2. Find y versus x when the beam
has the 4 in dimension vertical with w = 25 lb/ft and a tension force of P = 500
lb.


(b) And also solve for the deflections if the beam is turned so that the 4 in dimension
is horizontal.


(c) If the factor of the radius of curvature has been taken into account, Equation (5)
becomes


EI


[1 + (y′)2]3/2
d2y


dx2
= Py −


wx2


2
(6)


If the defection of the beam is small, the difference is negligible, but in some cases
this is not true. Furthermore, if there is considerable bending of the beam, the
horizontal distance from the origin to the wall is less than L, the original length
of the beam. Solve the equation (6) with the same conditions, and determine by
how much the deflections differ from those previous calculations.
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8. Consider a laterally insulated metal bar of length L = 1, which satisfies the heat
equation


∂u


∂t
=


∂2u


∂x2


Suppose that the ends of the bar are kept at temperature u = 0oC and the temperature
in the bar at t = 0, u(0, x) = sinπx.


(a) Using an explicit method with different meshes h to solve the equation and find
numerical solutions at t = 5


(b) Using an implicit method with different meshes h to solve the equation and find
numerical solutions at t = 5


(c) Using Crank-Nicolson method with different meshes h to solve the equation and
find numerical solutions at t = 5


(d) Making your discussion for these three methods


The exact solution for this problem is


u(t, x) = sin(πx)e−π
2t


which can be used to compare with your numerical solutions.


9. Condon and Odishaw (1967) discuss Duffing equation for the flux φ in a transformer.
This nonlinear differential equation is


d2φ


dt2
+ ω20φ+ bφ


3 =
ω


N
E cos(ωt), φ(0) = φ′(0) = 0


In this equation , E cosωt is the sinusoidal source voltage and N is the number of
turns in the primary winding, where ω0 and b are parameters of the transformer design.
Make a plot of φ versus t (and compare to the source voltage) if E = 165, ω = 120π,
N = 600, ω20 = 83 and b = 0.14. For approximate calculations, the nonlinear term
bφ3 is sometimes neglected. Evaluate your result to determine whether this makes a
significant error in the results.
(Condon E. and Odishaw H., (1967) Handbook of Physics, New York, McGraw-Hill)


10. A Foucault pendulum is one free to swing in both the x- and y- directions. It is
frequently displayed in science museums to exhibit the rotation of the earth, which
causes the pendulum to swing in directions that continuously vary. The equations of
motion are


d2x


dt2
− 2ω sin(φ)


dy


dt
+ k2x = 0


d2y


dt2
+ 2ω sin(φ)


dx


dt
+ k2y = 0


where damping is absent (or compensated for). Here ω is the angular velocity of the
earth’s rotation (7.29 × 10−5 sec−1), φ is the latitude, k2 = g/l, where l is the length
of the pendulum.


(a) How long will it take a 10 meter long pendulum to rotate its plane of swing by
45o at the latitude where you were born?


(b) How long if located in Leicester, UK?
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