SSE 1792 — Calculus

Summary for chapter 1 : VECTORS

Basic Concept

Dot Product

Cross Product

Magnitude

V] — a2 +b? +¢?

Unit Vector
oV
B\

Definition

u-v=(d,ef)-(ab,c)
=d(a)+e(b)+f(c)

Angle Between 2 Vectors

0= cosl(ﬂJ
Juf|v]

Types of Angle

6 is acute angle < u-v>0
0 is obtuse angle < u-v<0
0=90"< u-v=0
< u and v are orthogonal
< U is perpendicular to v

Definition

i k
f
C

O D =

uxv=|d
a
=i(ec—bf)—j(dc—af )+k(db—ae)

Area of Parallelogram/Triangle

Area of parallelogram = |ux |

Area of triangle = %|u x V|

Note

u and v are parallel < uxv=0
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Line

Plane

1. vector form

<X Y,Z>=<Xg,Yo,Zo >+t <a,b,c>
Eg: <X, V,2>=<2,-54>+t<3-8-1>

ax +by+cy =d with

d =axg +by0 +CZp

Equation 2. parametric form where:
X=Xg+at, y=yg +bt, z= Zp +Ct point (I)nthe pIaNne=(xE), Yo:2o)
Eg: X=5+2t,y=—2+2t,7 =3t normal vector,N=<a,b,c >
3. symmetrical form
X=X _Y¥Y—-Yo_Z-7p
a b C
Xx+1 y-3 z+4
Eg: = =
3 4 2
Where:
point ontheline = (Xg, Yo, 20)
VvV =<a,b,c>
1. between 2 lines 1. between 2 planes
u-v N, -N
C0SH =—— where cos@=—L "2 \where
Angle ‘UHV‘ ‘NluNZ‘

u : vector parallel to line 1

v : vector parallel to line 2

N; = normal vector to plane 1
N = normal vector to plane 2

2. between a line and a plane

sin@ = v-N where
VIIN

V = vector parallel to line

N = normal vector to plane
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Intersection

between 2 lines

| :x=x +at l,:x=x,+ds
y=y,+bt y=Y,+€s
z=17+ct 2=12,+fs
v, =(a,b,c) v,=(d,e f)
If YES If NOT
1. Parallel | v, =)v, Vv, # AV,

Stop (conclude) Move to 2

2. Intersect | x +at=x,+ds The values of
s and t not
satisfy one of
z,+ct=2z,+fs the three

equation

y,+bt=y, +es

Find/get the value | Move to 3
of s and t and
make sure s and t
satisfies all three
equation

Find/get the point
of intersection

(x.y.2)

3. Skew Stop (conclude)

between 2 planes

To obtain the equation of a line of the
intersection of 2 planes, we need

1. avector parallel to the line
=N, xN,
2. apoint (X,,Y,,2,) on the line

= can be chosen by solving the
equation of plane 1 and plane 2
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Shortest
distance

1. from a point to a line

Vxﬁ@
d= —‘ — ‘ where
v
V = vector parallel to line
P = point on the line
Q = point to the line

2. between 2 skewed lines

NPl
N

N=UxV

U = vector parallel to line 1

V = vector parallel to line 2

P =pointon line 1
Q = point on line 2

D where

1. from a point to a plane

|axq +by; +cz;-d |
vaZ +b? +c?

< a,b,c > = normal vector to plane
(X1,y1,21) = point to the plane

where

2. between 2 parallel planes

|dy —dy|

D=
\/a2+b2+c2




