REVIEW OF VECTOR ALGEBRA

3
magnitude of a vector is A= |1 Al = 7.874
2
A = JAXZ rAf A,
unit vector in the direction of A is
Ax Ax
A . . ] A
A= W =nNaxi+nayi+nazk Ay |=A y
A, A,
Np =
AT Al
If two vectors A and B are equal, then

A, =By Ay:By A, =B, ) ) ;
\/Ax +Ay + A, =7874
The scalar (dot or inner) product of two vectors

0.381
A-B=B-A= AX-BX + Ay.By + AZ'BZ |nA| -1 np = 0.889
AB = |A||B| cos(e) 0.254
The vector (cross) product of two vectors
i j Kk
Ax B =(|A|-|B]|sin(6))-1 )
Ax B =| Ax Ay A
|A>< ”B| = |A|-1-sin(0) B, By B,
Drawing a Tangent-Tangent-Radius Circle :
30 130 50 230
i:=0.10 R:=30 Py:=|70 Py :=| 230 P5:=| 150 Py :=| 120
0 0 0 0
0.53 0.986
P, — P Py—P _ .
np=——— n;=|0848| ny=——2 n,=| 0164 Prr=Pr+ Ry
|P2—P1| 0 |P4_P3| 0 P2-:P2+R~n4
Py =Py + R
nq = ny 0 N3 x nq 0.848 3 3" M5
n3 == n3: 0 n4 = _ | _ P4-:P4+R~n5
|n1>< n2| ., |n3>< n1| ng 0.53
0
n2 X n3 g;z: Pl + U<P2 - Pl) + Rn4 = P3 + V(P4 - P3) + Rn5 - Ng
n5 . |n2 X n3| n5 B ' (P3 - Pl)n5 + (l - n4n5)R
0 U= u=071
(P2~ Py)ns5



Po=Py+ u-(P2 - Pl) + RNy

L10 =Py L11 =P, Enter x and y coordinate of center: x, := PCO Y= PC1
P, P P, P
1, M2 3, "4
0 0 30 130 0 0 50 230
L1:=|P1, P2, L1=|70 230 L2:=|P3, Pa, L2 =| 150 120
0 0 0 0
P, P P, P
1, "2, 3, 4
Enter radius: r:=R X(t) := r-cos(t) + X y(t) := rsin(t) + y, i=0.1
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(PC — Pl) X nl = 0
30

R:= |(PC - Pl) x n1|




=0 DRAWING A FILLET ARC AT THE INTERSECTION POINT OF LINES
0
Angle between first and horizontal Lines : acos(—n4.nx) = 147.995 deg

Angle between two Lines : acos(nl'”z) = 67.457 deg

|n2xn3|:1 |n3xn1|:1

(Pl - Pa)n4 + (1 - n5n4)R

Ng 2+ Ng 2+ Ng 2=1 V= v = 0.397
Popi= Py +V:(Py— P
ce 3 4 3
Pegi=P1 + u-(P2 - Pl) Pee = Pc - Reng
P p —0.848
cs” ¢
Neei= ——— N = . cs:= if(0 <n.. ,acos(N..-Ny ), + acos(N..-N
cs |P —P| cs 0.53 if(0 csy cs''X cs X
cs” ¢
0
o o164 cs = 147.995 deg acos(ncs-nx) = 147.995 deg
ce” "¢ .
Neg = m Nee = —0.986 ce = if (O < ncel,acos(nce.nx),z.n - acos(nce.nx))
0
ce = 260.538 deg acos(nce-nx) = 99.462 deg

ce — cs
t:=cs,cs + ..ce
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Py ,P5 ,Pq P, ,P. ,x(1),L1y i,L2g
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Offset Parallel Line
Drawing a Tangent-Tangent-Radius Circle :
2 5 102 10 -2
d:=3 PO:: 3 P1:: 6 T=1013 T1=(0 1 -3
0 0 001 00 1
P p 0.707 cos(e) —sin(e) 0
1770
ny = m ny = | 0707 0:=90deg  Rz0):=|sin(6) cos6) 0
1-70 0 0 0o 1
0.707 0.707 0
ng = T-Rz(—e)-T1~n1 ng = -0.707 Ny :=nq Ny = 0.707 Ny = 0
0 0 1
0.707
nl X n4
n3 = ﬁ n3 =| -0.707 P2 = PO + dn3 P3 = Pl + dn3
[ g .
p(U) = P2 + U(P3 - Pz)
u)—>
L1 := augment(PO,Pl) L2 := augment(PZ,P3) p(u)
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