| to do everything!
| Section A - Question 4

| > restart,
> fim g1 g = 2 (6—X);
2 + X° +sin(x) 20
1
24X +sin(x)?
g::i—Lx
10 20

the plot

0.6 7

[ Moed Bet Exam 5770 - my answers to Maple questions. Note there are many ways

(1)

[ > plot([f, gl, x=-6..8) Not necessary for the question, just showing how | made

-0.1-

rl1:=-0.8117923652
r2:=1.189662145
r3:=5.357038230

=> rl:= fsolve(f=g, x=-1);r2:= fsolve(f=g,x=1); r3:= fsolve(f=g, x=15)

(2)

(> Al= int(f— g, X = r1..r2); A2 = int(g — f. X = ¥2..r3)



Al:=0.2476452791
A2:=0.1714504879 3)

| Section A - Question 5
> f[:=proc(a, b, n)
local p, i
a

p:= E;

forifrom1 to ndo
p = p-(a+i).

(b+1) "’
end do:
return(p);
end proc;
f:=proc(a, b, n) (4)
local p, i
p:=a/b;,forito ndo p:=p*(a+1i)/(b+1i) end do; return p
_end proc

(> f(a b, 8)
a(a+1) (a+2) (a+3)(a+4) (a+5) (a+6) (a+7) (a+8)

i b(b+1)(b+2)(b+3)(b+4)(b+5)(b+6)(b+7) (b+8) ®)
1 1
> f(z, 3,10)
731794257 (6)
i 325058560
| Section A - Question 6
| > restart, with(LinearAlgebra) :
> A:= ((1, 0, 0)[(0, 2, 0)[(0, 0, 3)); B:= ({0, 0, 0)[(1, 0, 0)|(2, 3, 0)); C:= ({0, 1,
2)1¢0, 0, 3)[(0, 0, 0)) _
10
A=10 2 0
»0 0 3_
(01 2]
B:=|10 0 3
_O 0 O_
(0 0 0]
C=(100 (7)
_2 30

> x:= Determinant(A+ s-B+ t-C); y == Determinant(s-A+ B+ t-C); z
:= Determinant(s-A+ t-B + C)




X:=6—-20st+6St+61s"

y::653—2()st+6t2+6t
i z:=65 —20St+6F +6t (8)
[ > plot3d( [x, y, z], s=0..1, t=0..1, axes = boxed)

| Section B - Question 1

Part a

I will do the following - assuming B is nonzero | can solve the equation of the line to
write y = -(Ax+C)/B. Then | can put this in the equation of the circle, solve to find
the x's (0, 1 or 2) and then get the y's back. If B=0 then x=-C/A and | solve the
 equation of the circle to find the y's.

> findpts :=proc(Vv)

local A, B, C a, b, v, x, ys, y, xs, sols, i

A=V[1];B=V[2];C:=V[3];a:=V[4];b:=V[5];r:=V[6];
if B= Othen
C.
X:i=-—;
A

ys= [solve( (x—a)*+ (y—b)* =1, y)];
sols .= NULL;



for iin ysdo sols := sols, [ x, i] end do:

return(sols);
else
__(Ax+0),
B b
xs = [solve( (x—a)*+ (y—b)*> =1, X)|;
sols := NULL;
for iin xsdo sols := sols, [ i, subs(x =1, y) | end do:
return(sols) :
end if;
end proc:

; intersection of 'y — axis and circle center origin, radius 5:
> findpts([1, 0,0, 0, 0, 5])

[O’ 5]! [01 _5] (9)

| intersection of x — axis and circle center origin, radius 5

> findpts([0, 1, 0, 0, 0, 5])
[5,0], [-5,0] (10)

[ Part b
Find the intersection points using part a - if they exist - and then find the minimum

distance between a pair of point
| Start by making a function to find the distance between 2 points:

> dist :==proc(a, b)
return( (a[1]—b[1])° + (a[2] — b[2])°);
| endproc:
> finddist :=proc (V)
local p1, p2, d, d2, i, j;
= [findvtS([ V1], (2], v[3], v[4], V[5], V[6]]) ];
p2:= [findpts([V[1], V[2], V[3], V[ 7], V[8], V[9]]) ]
if nops(pl) > 0 and nops(p2) > 0 then
d = evalf (dist(p1[1], p2[1]));
for ifrom 1 to nops( pl) do
for jfrom 1 to nops(p2) do
dz2 = evalf (dist(p1[i], p2[j]));
if d? < dthen d := d2 end if;
end do;
end do;
return(sqrt(d));
else
return(infinity);
end if;
| endproc:
The need for the "evalf" here is unfortunate - in many cases it will not work without
this
Distance on y-axis between circle of radius 1 centered at (0,-3) and circle off radius




1 centered at (0,3) is 4
> finddist([1, 0, 0, 0,-3,1,0, 3, 1])
4.000000000 (11)
| Another example:
> finddist([1, 2,1, 1,-1, 5,-1, 1, 10])
2.276638107 (12)
| Drawing of the last situation:
> with(plots) : with(plottools) :
> ¢l := circle([1,-1], 5, color = red) : c2 = circle([-1, 1], 10, color = red) : 11
_ := line([-11, 5], [9,-5], color = blue) :
> display(cl, c2, 11)




