> restart:wi th(plots): with(linal g)
wi th(st udent): Digits := 4
First Test, Calculus 2673, 2/12/2009

i

> u:= vector([6,3,2]);v:=vector([1,-2,-2]);
6a2)

v[1-2 -2 ®
a
> theta := eval f(arccos((dot prod(u, v)/ (norn(v,2)* norm(u, 2))))/Pi *
180);
0:=1010 @
but o fea, tobeparald only. o wm v in

the other direction

b

>

> vi=vector([-1,+2,2]);
ve[-122] ®

(normiv,2)* norm(u, 2)))) /P * 180);
=79.00

> theta = evalf (arccos! (dotprod(u, v

= @
> uli= evalm ((dotprod(u,v)/(norm(v,2)))*(v/nornv,2) ))
s
w=|-4+ 22 ©
> u2: =eval m(u-u1);
s 19 10
w =l 22 ?] ®
Show ul and L2 are perpendicular
> dot prod(uL, u2);
0 ™
> crossprod(u,v)
[2-115] ®

2. Let P=(:3,0.7) and N isthevector <5.2.-1>
a the plane thet

> P:= vector([-3,0,7]): N = vector([5,2, -1])
=[307]

52-1] ©




> R=vector([x,y,2]); # tenplate to pick up the varaibles
xyz a0

> u:=dotprod(R N);k : =(dotprod(N,P)); # direction and konstant
u=5x+2y

=2 an
> u=k #equation of the plane

Sx+2y-z=-22 a2
bthe linethat contains Pand is parralel to N
> P:= vector([-3,0,7]); N = vector([5,2,-1]);

=[307]

N=[52 1] a3

> Lizeval m(t*N +P); # template to pick up the varai bl es
L=[5t-3 2t t47] )

> #c line per to N, find a vector say v =<0,1,2>

> vi= vector ([0,1,2]): dot prod(N.v);1: =eval n{P+t*v);
v
1s)
Kl
>
>
> xi= - tsin(t) +cosit);
—tsint) +cosit) 18)
> > sint) - t-cos(t);
—8in(t) — teos(t) an
>zt
z=t-1 (18

> spacecurve [X(1),y(t), (1),

=0..2* i, color = blue, axes=boxed);



> 1= t - vector([t-sn(t) + cos(t), Sn(t)
Vet

1
vedtor([cos(t) —t-sin(t), Sin(t) +t

=t or([1* cosit), t-sin(1), 0
cosit), 01);
1= tlinalg-vector( [t Sn(t) +cos(t), Sn(t) —teos(t), 1])
L=t linalg:-vector [t 0os(t), tsin(t), 0])
it:= t—linalg-vector( [cosit) —tsin(t), Sn(t) +tcos(t), 0]) (19)
> V=t #veodtyist
v (20)
> T =t = vector([cos(t), Sn(1), 0]]; #aunit vector
=t linalg-vector( [cosit), sin(t), 0]) &)
>
> Ni=t - vedtor ([ sin(), cosit), O))
N:=t—linalg:-vector [ -sin(t), cosit). 0] @2

>



>
>

> 4 EX4

> P={1,1,3];

vV

crossprod(l, PotoP), 2)/( norm(1,2)));

#a N= <3,2,6> and find a point on the plane

eval m(P-Po)’; N = vector ([3,2,6])

POt oP), 2)/( nor (N, 2))); si mpl i 1y(%
17
7

@3

(4)

(25)

(26)

@n

28



> #Ex 5t i's obvious how to create the vectors
> u:= vector([3,2,1]);v: =vector([1,1,1]); # so the N normal to the
plane is given by

u
v (29
> N= crossprod(u,v):
N=[1-21 (30)
>
> R=vector([x,y,z]): # template to pick up the varaibles
R=[xyz @1
> PLane: =dot prod(R, N)- (dot prod(N, P)); # direction and konstant
Plane:=x—2y +2— @)

> implicitplot3d( x 2y +2=0,x=0..3,y=0..3,7=0.3, color = red, axes= boved




> #Ex6
> implicitplot3d( x"2 +y"2 + 7~ 4x - 4y=0,x=-1..5,y="1..5,2=-3.3, color =red,
aes=boxed)

> implicitplot3d( x"2+y"2-9%0, x= -3 .. 3,y=3 .. 3, z=-3 ..3,
color = red, axes = boxed);



>

vo

t -> vector([44/sqrt(2), 44/ sart (

t

Q1) #initial
.

V0= t—linalg-vector

> vector([0,-32]

)
tolinalg-vector( [0, -32;

t > vector ([44/sart(2), - 32¢t+44/sqri (2)])

|
Vz Vz

vi= - linalg: mar’[
(

t -> vector([0,13/2]); # initial height

t— vector|

T
10:= tlinaigvector |0, 32 )

“ “ 13

EE AR

vel ocity

&)

(35)

(38)

@n



vV

vV

r»:xalmalgmm[ e
vz

7 vz

#a find max height, ocours when | component of velocity is:

( 4w
el 2 gy
maxi= %
maxi= L7
evalr(mex) ) # the ansisthe comp
121 a7
T e

#b findthe ranger ,time when i hitsthe round
oive[ -162 + ot):
oddect :

a4 13
t(2) N

0

B
2

=0, ) the pace hatnt he comp ofther () exuaton

v
L 1l L
lsﬁ 1EV346‘ lsﬁ+lé
vance = L 2 + SEUE)
trange = 2L pz) - U0,
S
wamge= 2 7+ L 5
el (1(trange) ): # rangeis 6637
[ 837 0010 |
#¢ nxkthenormol the elocity equaton = range
el (vitrange) ):

o 3720 |

DOrm(9%,2); #nwMofthe presious ansier
8

Vs

) equation

@7

(38)

@9

“@n
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