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DR.IBRAHIM ALI NORBATCHA

Section 1

KOS 1110 Computers in Science

Assignment 5 - Questions in Introduction to Maple 

Due date Friday, 10-3-2006 10:00am

Instructions: All the questions should be answered in Maple work sheet.  Use the text mode to type the questions and any comments. Then type the maple commands in the command mode and get the maple output.  After you have answered all the questions, export your file as 5emailname.rtf.  Open this file in MS Word and save this file as 5emailname.doc file.  Print out this file.  Send me the printed form and the electronic form (softcopy) through the email. 

1.
Hierarchy of arithmetic operations: Use your own examples (at least three examples and execute them in maple) to prove which arithmetic operations are carried out first in Maple and if they are of equal priority, in which directions they are carried?
   > y:= 51*2/10*9;
[image: image1.wmf] := 
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> p:= 5+6-(-9)+(-14)-8+13;
[image: image2.wmf] := 

p
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> h:= 10*(12*k/9)-20+(9*k/5);
                                                             [image: image3.wmf] := 
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2.
Building fractions: Write an equation of your own, in the fractional form as shown in the class.  Use minimum number of parenthesis only.
3. 
Using your own examples (one example each and execute them in maple) clearly bring out all the differences between the following maple symbols and commands:

a) ; and : 
b) = and :=
c) ? and ???
d) expression and function 

e) sum and add
       a)
; and : 

> restart;
> f:= 10-5*x+3/(15-3*x)+x^2;
[image: image4.wmf] := 
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> f:= 10-5*x+3/(15-3*x)+x^2:
From this, we can conclude that if we use ( ; ), the result of the equation will displayed but if we use ( : ), it will not shown as requuired.

b)
= and := 

If we use ( = ), the result will not be computed. Example:

> restart;
> y:=x^4+7*x+2;
[image: image5.wmf] := 
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> x=2;
[image: image6.wmf] = 
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> y;
[image: image7.wmf] + 
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But if we use ( := ), the result will be computed:

> restart;
> y:=x^4+7*x+2;
[image: image8.wmf] := 
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> x:=2;
[image: image9.wmf] := 

x
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> y;
[image: image10.wmf]32


c)
? and ???

The symbol of ( ? ) will cause the topic to open with the example section expanded only.

The symbol of ( ??? ) will cause the topic to open with the Examples section expanded, and all other sections contracted.

d)
expression and function

Expression 

a)  Used to assign a numerical value to a variable or symbolic value and Maple automatically substitutes the numerical value to the symbolic value or variable in all                   expressions using that symbolic value or variable like example x.

b)  To use "symbolic" manipulation of  x in all expressions, we must reassign x from numerical value to symbolic value like (x:='x';).

Example:

> restart;
> y:=x^4+7*x+2;
[image: image11.wmf] := 
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> x:=2;
[image: image12.wmf] := 
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> y;
[image: image13.wmf]32


Function

i ) By default, the result of function evaluation or operation on function is an expression, except for differention when the result is automically a function.

ii ) Thousands of defined function like sin, cos etc.

iii ) Special syntax for function like plot, slove etc.

Example:

> restart;
> y:=x->x^4+7*x+2;
[image: image14.wmf] := 
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> y(10);
[image: image15.wmf]10072


e)
sum and add

sum is the function can both be executed when it is given a specified value and when assigning a variable while add is a value that must be specified in order to calculate the function.

> restart;
> sum(10*h-h^2+20, h=4);
[image: image16.wmf]44


> add(10*h-h^2+20, h=4);
[image: image17.wmf]44


> restart;
> sum(12-h^3+4, h=1..m);
[image: image18.wmf] - 
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> add(12-h^3+4, h=1..m);
Error, unable to execute add

4.
Use of Help facilties in Maple:  Use the help commands in Maple and explain the use of three Maple commands (not discussed in the class) with your own examples. 

> restart;
> f := y = x^2/z;
[image: image19.wmf] := 
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> implicitdiff(f,y,x);
[image: image20.wmf]2
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> implicitdiff(f,y,z);
[image: image21.wmf]-
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2) VARIATIONAL CALCULUS (CONJUGATE EQUATION) command:

> restart;
> with(VariationalCalculus);
[image: image22.wmf][
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> ConjugateEquation(A*sin(t)+B*cos(t), [A,B],[1,0],t,0);
[image: image23.wmf](
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3) VECTOR CALCULUS (CROSS PRODUCT) command:

> restart;
> with(VectorCalculus):
Warning, the assigned names <,> and <|> now have a global binding

Warning, these protected names have been redefined and unprotected: *, +, ., Vector, diff, int, limit, series

> SetCoordinates( 'cartesian'[x,y,z] );
[image: image24.wmf]cartesian
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> CrossProduct( <a,b,c>, <d,e,f> );
[image: image25.wmf] + 
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> <a,b,c> &x <d,e,f>;
[image: image26.wmf] + 
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> F := VectorField( <y,-x,0> );
[image: image27.wmf] := 
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> Del &x F;
[image: image28.wmf](
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> CrossProduct( Nabla, F );
[image: image29.wmf](
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> SetCoordinates( 'cylindrical' );
[image: image30.wmf]cylindrical


> CrossProduct( <r[1],theta[1],z[1]>, <r[2],theta[2],z[2]> ):

combine( %, trig );
[image: image31.wmf] - 
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5.
Use of units and Scientific Constants: Select any three problems involving different types of units from your textbooks and carry out the complete calculations including the units using Maple.  State the problem fully and comment whether Maple gives the correct final answer along with appropriate units.  (Refer the examples discussed in the class)

> restart;
> with (Units[Natural]);
Warning, the assigned name polar now has a global binding

Warning, these protected names have been redefined and unprotected: *, +, -, /, <, <=, <>, =, Im, Re, ^, abs, add, arccos, arccosh, arccot, arccoth, arccsc, arccsch, arcsec, arcsech, arcsin, arcsinh, arctan, arctanh, argument, ceil, collect, combine, conjugate, convert, cos, cosh, cot, coth, csc, csch, csgn, diff, eval, evalc, evalr, exp, expand, factor, floor, frac, int, ln, log, log10, max, min, mul, normal, root, round, sec, sech, seq, shake, signum, simplify, sin, sinh, sqrt, surd, tan, tanh, trunc, type, verify
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> # calculate 250miles*129m;
> d:=250*mi*129*m;
[image: image35.wmf] := 
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This calculation above is about solving expression involving different types of units (miles and meter). The answer is in standard international meter. Maple gives the correct final answer along with appropriate unit (meter).

Second problem:

> # calculate 3*pi*rad + 360deg;
> z:=3*pi*rad+360*deg;
[image: image36.wmf] := 
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The calculation above is about solving problem involving different types of units (radians and degrees). The answer is in radian. Maple gives the correct final answer along with the appropriate unit (radian).

Third problem:

> restart;
> with(ScientificConstants);
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How many molecules of carbon dioxide are in a 20 gram sample? The chemical formula for carbon dioxide is CO2. 

> carbondioxideMole:=Element( C, atomicweight )+2*Element ( O, atomicweight );
[image: image38.wmf] := 
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> evalf(carbondioxideMole);
[image: image39.wmf]0.7307954394

10

-25


> convert(%,units,kg,amu);
[image: image40.wmf]44.00950001


> 20./%;
[image: image41.wmf]0.4544473352


> %*evalf(Constant(N['A']));
[image: image42.wmf]0.2736746380
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6.
Find out the dimensions of three different physical properties using Maple.

> restart;
> with(Units);
[image: image43.wmf]AddBaseUnit
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> with(Units[Natural]);
Warning, the name Unit has been rebound

Warning, the assigned name polar now has a global binding

Warning, these protected names have been redefined and unprotected: *, +, -, /, <, <=, <>, =, Im, Re, ^, abs, add, arccos, arccosh, arccot, arccoth, arccsc, arccsch, arcsec, arcsech, arcsin, arcsinh, arctan, arctanh, argument, ceil, collect, combine, conjugate, convert, cos, cosh, cot, coth, csc, csch, csgn, diff, eval, evalc, evalr, exp, expand, factor, floor, frac, int, ln, log, log10, max, min, mul, normal, root, round, sec, sech, seq, shake, signum, simplify, sin, sinh, sqrt, surd, tan, tanh, trunc, type, verify
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> GetDimensions();
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> GetDimension(angular_acceleration);
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> GetDimension(electric_resistance);
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> GetDimension(absorbed_dose);
[image: image52.wmf](
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> GetDimension(kinematic_viscosity);
[image: image53.wmf]length
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7.
Find out the values and units of any three different scientific constants using Maple?  Indicate the errors associated with these scientific constants.

8.
Calculate the volume occupied by 1 kg of mercury at 25(C.

> restart;
> with(ScientificConstants);
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> GetElement(Hg);
[image: image55.wmf]80
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> volume:=mass/density;
[image: image57.wmf] := 

volume

mass

density


> mass:=1000*g;
[image: image58.wmf] := 
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> density:=13.5336*g/cm^3;
[image: image59.wmf] := 
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                                                        [image: image60.wmf]73.89016965

cm

3


9.
Use Maple to calculate the number of water molecules in 1 g of liquid water.

> waterMole:=2*Element(H,atomicweight)+Element(O,atomicweight);
[image: image61.wmf] := 
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> evalf(waterMole);
[image: image62.wmf]0.2991509666
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> convert(%,units,kg,amu);
[image: image63.wmf]18.01528000


> 1.0/%;
[image: image64.wmf]0.05550843506


> %*evalf(Constant(N['A']));
[image: image65.wmf]0.3342796776
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10.
What is computer algebra system and what are its advantages?   
   Computer algebra system is a computation with symbols representing mathematical objects, 

   including:

· Deriatives and intergrals

· (b) Integer, real and complex numbers

· (c) Polynomials

· (d) Systems of equation, series expansions of functions

The objective is to obtain closed from, exact solutions and it has thousand of built in    functions and  also it has many options for simplifying expressions.

11.
Determine whether [image: image66.wmf] = 
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 is linear nor not? (Hint: solve for y, and comment)

> restart;
> solve((y+8)/(x-2)=x+6,y);
[image: image67.wmf]-
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12.
Show that z=1, y=2, x=3 are the solutions for x+2y-3z = 4.  (Hint: use subs)

> restart;
> f:=(x+2*y-3*z=4);
[image: image68.wmf] := 
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> subs(x=3,%);
[image: image69.wmf] = 
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> subs(y=2,%);
[image: image70.wmf] = 
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> subs(z=1,%);
                                                                      [image: image71.wmf] = 
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13.
a) Solve the equations:  x - y = -3 and x + 2y = 3.  Plot these equations in the same graph.  Do these graphs cross each other?  What is the meaning of the point of intersection? 


> restart;
> f1:=solve(x-y=-3,y);
[image: image72.wmf] := 
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> f2:=solve(x+2*y=3,y);
[image: image73.wmf] := 
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> plot([x+3,(-x/2)+(3/2)],x=-4..4);
[image: image74.png]



From this graph, we can consider that these graphs cross each other. Point of intersection is occured when two graphs cross each other and the intersection of this graph is (-1,2).


b) Plot the equations: y = -x – 3 and y = -x + 2.  From the graphs what can you say about the existence of solutions for this set of equation?

 > f1:=solve(y=-x-3,y);
[image: image75.wmf] := 
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> f2:=solve(y=-x+2,y);
[image: image76.wmf] := 

f2

-

 + 

x

2


> plot([-x-3,-x+2],x=-3..3);
[image: image77.png]



From this graph, we can concluded that both of graphs are parallel and there is no intersection between this two graphs.


c) Plot the equations: x + y = 1 and 2x + 2y = 2.  From the graphs what can you say about the existence of solutions for this set of equation?

> f1:=solve(x+y=1,y);
[image: image78.wmf] := 
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> f2:=solve(2*x+2*y=2,y);
[image: image79.wmf] := 
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> plot([-x+1,-x+1],x=-2..2);
[image: image80.png]



From this graph, we can tell that both of graphs are same.

14.
Solve the equations: 2x + y – 2z = 8, 3x + 2y – 4z = 15 and 5x + 4y – z = 1.

> a1:=2*x+y-2*z=8;
[image: image81.wmf] := 
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> a2:=3*x+2*y-4*z=15;
[image: image82.wmf] := 
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> a3:=5*x+4*y-z=1;
[image: image83.wmf] := 
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> solve({a1,a2,a3},{x,y,z});
[image: image84.wmf]{
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15.
Write any equation of your own and expand it using Maple.  Factorize and simply the result and show that it gives back the starting equation.

> restart;
> f1:=(x+y+z)*(5*x+10*y+6*z^2)*(3*y^2+x^2-z^3);
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> expand(%);
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> factor(%);
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> simplify(%);
                                   [image: image88.wmf](
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16. Write any equation in with three variables (x, y and z) and solve it using Maple.

> p1:=10*x+5*y-3*z=15;
[image: image89.wmf] := 
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> p2:=6*z-12*x-7*y=-10;
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> p3:=20*x-14*y+10*z=30;
[image: image91.wmf] := 
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> solve({p1,p2,p3},{x,y,z});
                                               [image: image92.wmf]{
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