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3.3 Vectors analysis/angle between two planes

Example: Find the angle between the planes 2x - 6y -z =5
andx +2y-2z=12

Solution//
n1=2i-6j-k
n2=i+2j-2k

In1l| =vV4+36+1=+v41
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n2|=v1i+4+4=+9

0= cos‘1M = cos~ ! 8 =114.6°
In1|. |n2| V41.4/9

3.4 Vectors analysis/intersection line &plane

Example: Find the vector parallel to the line of intersection of
the planes 3x-6y-2z=15 , x+2y-z=5.

Solution/
N1=3i-6j-2k
N2=i+2j-k
i j k
N=N1XN2=3 -6 -2
1 2 -1
=10 i+j+12k

3.5 Vector Functions

A vector —valued function of real variable can be written in
component form as:

F(t)=F1(t)i+F2(t)j+F3(t)k

1. Limits

If L=L1i+L2j+L3k is a vector in space
F(t) is a vector function

FO=f()i+g(t)+h(Dk
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limf(t) =lim f1(¢t) + lim f2(t) + lim f3(¢t)
t—-a t—-a t—-a t-a
Example: Find ltim FOIff(t)=costi+ 3sintj+ t3k
ST

Solution//
lim f(t) = lim (costi+ 3sintj+ t3k
t-m t-m

=limcosti+ lim3sintj+ limt3k = —1i + 0j + ©3k

t-m t-m t-m

2.Derivative
r(t)=f(t)i+g(t)j+h(t)k
Ar =r(t+ At) —r(t) ... ... ... 1

Then if r(t) sub in equation 1

Ar ={f(t+At) — f(O} + {g(t+ At) — g(O)}j
+ {h(t + At) — h(D)}k

AsAt=0
dr  Ar
dt re-0 At
—lim {g(t+At)— g(t)}]J_l {h(t+At)—h(t)}k+lim {f(t+A)—-f(B)}i
At—0 At At—>0 At At—0 At

dr d d dr
—fi + =g, jt+—=7k

dt dt dt dt
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Notes//
1. Velocity=2 = v
' Y=u =

. _dzr __dv
2. Acceleration a=—— = —

3. Speed or magnitude of velocity =|V|
Or velocityV = speed|V| * direction
Example: Find speed and direction of r(t) when t=2 I r(t)= t?i+2t?j +5k

Solution//

dr—7—3t2'+4t'+0k
ar O ott J

speed =|V|=/(3t%)2 + (4t)2

At t=2- |V| = 14.4

v

Direction (at t=2) =7

_12i+8j+0k
B 14.4

Differential rules
dc .
l'E = 01if c = constant

Example :c=2i+4j+5k, = = 0i + 0j + Ok = 0

du

2. if u(t) is a vector function, then‘% =c.—
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where c is constant a vector

d(ut du | d .
g duty) _ du + =~ (u&v are vector function)
dt dt — dt
d(u. d d ,
4200 _ 0 2V 2 (u&v are vector function)
dt dt dt
d d d .
5. (Z’:v) =u xd—': +v xd—z: (u&v are vector function)
Chain rule

If r(t)=f()i+g(t)j+h(t)k is a function of S then
dr dr dt
ds dt'ds
Note: u(t) is a function vector has constant length then
du_ _ du
a = oru E

Example: show that u(t)=sinti+ costj +
5k has constant length and is orthogonal to its derivative

u.

Solution//
_du 0
u— =
dt
u(t)=sinti+ costj+ 5k
% = costi-sintj+ 0k
_du .
u.az sintcost—sintcost+0=0
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