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RULE OF THREE

PASSIVE SCHOOL EXPERIENCE ISTURNED INTO ONE
OF ACTIVE PARTICIPATION

REINFORCE THE CONCEPTSOF CALCULUS

AUS EXPERIENCE IN INTEGRATING TECHNOLOGY



: 1. Newton's M ethod.

Use Newton's method to solve the following equation:

21x5+5x°- 4x- 46=0

"> plot(2.1*x"3 + 5*x"2 - 4*x - 4.6, x = -5..5, y
107

L _10_:
>f 1= x -> 2.1*X"3 + 5*x"2 - 4*x - 4.6;

fr=x® 21X +5%X°- 4%- 4.6
> x0 := 2.0;

x0:=2.0

> x1 :=x0 - f(x0)/D(f)(x0);

x1:=1.412621359




2. Riemann Sums,

>f 1= x -> x"2;
fi=x® ¥
> Int(f(x), x =0..1) =int(f(x), x =0..1.0);
1
x* dx = 3333333333
0
[ > with(student):
> leftsum(f(x), x =0..1, 5);
R

5.,
> eval f (9 ;
.2400000000
.1, 195));
3007407407
0..1, 2500));

.3331333600

I
©

> eval f(leftsum(f(x), x

> eval f(leftsum(f(x), x

> |eftbox(f(x), x = 0..1, 5);
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"> leftbox(f(x), x = 0..1, 15);
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3. Areas.
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Find the ar ea between the two curves

f(x) = 413 x° - 1.813x° + 451 x + 1.123
and
f(x)=-1.413 X3 - 1.813 X2 + 9.451 x - 3.123
"> f := 0.413*x"3 - 1.813*x"2 + 0.451*x + 1.123;
| f:= 413X - 1.813%X° + .451 x + 1.123
"> g := -1.413*x"3 - 1.813*x"2 + 9.451*x - 3.123;

I g:=-1.413x*- 1.813%° +9.451 x - 3.123
> plot([f, 9], x =-5..5, y =-20..10, color = [red, blue]);

> sol ve(f=g);
-2.426347216, 4966294537, 1.929717762

"> AL :=int(f - g, X = -2.426347216 .. 0.4966294537);
] Al := 21.99938920
"> A2 = int(g - f, x = 0.4966294537 .. 1.929717762);

A2 ;= 3.259962393



> area := Al + A2;
area ;= 25.25935159

4. Equation of Tangent.

Find the equation of thetangent linetothecurvef(x) =x3- x*+3x- 4atx = 1.

:>f:=x->x"3-x"2+3*x-4;

fi=x® X°- X*+3x- 4

> f(1);
-1
> D(f)(1);
4
y+1=4(x-1)
y=4x-5
> plot([f(x), 4*x - 5], x =-1..2.5, y =-5..4, thickness =[2,1]);

5. Limits.

> f 1= x -> (sqrt(x) + sqgrt(x - 5) - sqgrt(2*x + 7))/ (x*2 - 10*x +




9);

J;+JX-S-JZX+7
=x®

x°- 10x+9
£(9.1): £(9.01): f(9.001): f(9.0001): f(9.00001):

.02655079012
.02702925094
.02707786527
.02708341146

.02708750000
f(8.9); f(8.99); f(8.999); f(8.9999); f(8.99999):

.02763455063
.02713759700
.02708876110
.02708408855
.02708750000

f

limt(f(x), x=9.);
.02708333333
with(plots):
f:=x->(1+ x)"(1/x);
1

f::x®(1+x)X

left limt := animate([-0.1 + a*t, f(-0.1 + a*t), a = 0..1],
0..0.099, color = magenta):
right Iimt := animate([0.1 - a*t, f(0.1 - a*t), a = 0..1],

0..0.099, color = blue):
di splay(left limt, right _limt);
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