



































































































































Find the following for the vectors 8 Ti 5 Fk and I Ti Jj Fk
9 J Us lil and 101
b the cosine of the angle between JandJ
C the scalar component of J in thedirection of J
d the vector project

F Ti Jj Fk D Ti Sj Fk

a J J 77177 511 5 I F F
49 25 7 dot product
81

it 12 52 1 512 t ft magnitude 151

I
155 1512

49 25 7 V 49 25 7

9 9

b cost Fifi cost inverse cosine

of gtaand

I

C 181coso T J
It

a

d Proje01 181cosa FT

magnitude x directionYET

g Ti 5 Fk

f Ti Jj Fk

1 Ti Jj Fk

Ti 5 FK






































































































































Given the rectors Jand E I Ili t 25 10k 8 8 it 15

a Dot P

gg 30
J J 8 II 1512 0410

118

magnitude
If J 112 22 11012 WI FIVE

121 4 100

F25

181 15

V64 225

181 17

b cosine of the angle between Jand J

coso 118 Fifi1715

118
255

C scalar component of J onto J

lil coso 8 T J
NT

d Vector projection of donto J

Proia ye it 25 10k Y T

I it i k






































































































































findthe angle between the vectors 8 4 6j and I Si 3j 5k

D cos J J
µ

05 fifty magnitudeiii tritiitui

cos I
38

Fa Fa

theangle betweenthevectors is 0 I 2.37 radians

Thevector I aitbj is perpendicular to the lime ax by C use this factto find an equation

forthe tin throng P perpendicular to t Then draw a sketch ofthe line including J as a vectorstarting
at the origin

P 1,4 T Fit
substitute 3 4 t j in af'tby C 4 14 8

From P 1,4 4 i 1 4 C
4 4 8

0,8

if ax by Yi j
then x 4 4 1 4,1

4
4 7
1,4

0,8

1

1 91 Ix
2,0

4

Thevector f aitbj is parallel to the line bx ay C y yo m x Xo

Usethisfact tofindan equation of theline through P
parallel to J Pl 3,3 8 2 3

stipeoff m ba
bx ay c

bx ay c
substitute 3 21 3j in by ay C 3 2 y 3 9 2 b 3 begat Ea

bax y gfrom P 3,3 31 3 2 3 C
y Ex g9 6 3

if bx ay Zi 3
then x 2 y 3 12,31

13312
3 24 0

3 2 3

9 6 3

3 2 3
PC3,317 363 213 C








































































































































Thevector f aitbj is parallel to the line bx ay C

Usethisfact tofindan equation of theline through P
parallel to J Pl 2,2 T i 3

substitute I i 3j in bÉay C

3x y C
3xty y

factory
6 2 y

3 4 4
PC2,2 362 1 2 C

x 0 10 4 4 0 43,0 1.33
3107 4 4 3 0 4

y 4 3X 4
p2,2 x 413

43,0

if bx ay i 3
then x 1 4 3

4
i

findthe work done by a force F 41 magnitude 4N
in moving anobject alongthe line from the origin to thepoint
3,3 distance inmeters

yn
q y

the distance moved by object is D 3,3

151 32 32
I 352

3
93,3 0 450 since from origin to 3,3

70 x Wort F o D
IFI IDI cos oIFIIoso

W 4 352 cos 450

4 37
O

12J






































































































































How much work does it take to slide a crate W Eldcoso
27m along a loading dock by pulling on it with W 220 27 cos270
a 220 N force at an angle of 270fromthe 5940 05270
horizontal 5292.57 N M F 52935

Theacuteangle between intersecting lines thatdonot
cross at rightangles isthesame as theangledetermined
byvectorsnormal tothelinesor vectorsparallel tothe
lines

Usethisfactandknowledge of orthogonal andparallel
vectors to findtheacuteanglebetween the lines
2 54 S and X y 2

ax by c is perpendicular to t at by
since 2X 54 5 perpendicular to avector is 8 21 54

x y 2 perpendicular to avector is I yi sp

J T u v tV2V2find9 1 5s an is
2 5

7
y Jvp Vi V3Find magnitude 101 and 151

IF VE 2

25
I I

2

findthe angle between the vectors 0 cos
I

a cos Ear
cos f I 0.40radians

12244

Findthe lengthanddirection whendefined of
8 61 2j 7K I Ti 7k

j K i k i j

Txt I i4114g
why isthis positive

Txt
i i k

6 2 7 8 8283
7 0 7

No I i 14 0 j 42 1497 K O C14
I 14 j 7 K 14
141 Tj t 14k






































































































































Length of Txt 18 81 length of txt ext

142 1 751147 3 8 141 Tj 14K

44T 21 length of Txt length of Txt 21

Direction of Txt Txt Direction of Txt directionof Ext
18 81

141 Tj 14k
21

It

it

Findthe lengthanddirection whendefined of
Txt and Txt

I 8 it 16 20k I 2it4j SK

g 16 20 I I I K 8 16 gyp
i i koxy i J K

T fats
2 4 8Oz83

2 4 s

it 80 180 j 40 40 KI 32 321

0

length text For
O

Direction Txt q
0 thedirection is notdefined Ext

18 81

length17 71 txt
o

Direction Txt Idirectionof Ext
o thedirection is notdefined










































































































Sketch the coordinate axes andthen include the vectors of
u u and u xu as vectors starting fromtheorigin

8 4i 8 6

Find Ext i j K

y

i 0 0 j 4 0 k 4 O
4 0 0 6 0 0 0 0 6

i o o j o o K 24 0

24k

Sketch the coordinate axes andthen include the vectors of
u u and u xu as vectors starting fromtheorigin

D it k I j K

Find txt i i i 01 in a tie 10
1 07 1 7 0 7 O y

i lo 1 517 01 1 1 0
i t j t k

find the area of thetriangle determined by
the points PQandR Finda unitvector
perpendicular to plane POR

Pl 1 1,2 Q 2,0117 R 0,2 1

PQ 2 1 0 1 1 27 Be axexi yay
zi j K

PR c 0 1,2 1 i 27
i j 3k

PQ xPR i j K Y i I th
3

3 i i 1 I

i 3 1 j 9 1 KC3 1

Yi 8j 4K



Area 142 82 42 I 12724
524 or 256 square units Area 12Paxpp

2

Unitvector perpendicular to plane PQR

PTXPT Elkithith 1q it zit kPTxpp
41 8 4k

IT

Findthevolume oftheparallelepiped box determined by
J J andW

J t
Yi 3 Yi jtK Hit3K

verify that Ext we ext t Txt J

u vzus
triple scalarproduct as a determinant Ext W V vz V

W weWs

Ext we
4 3 0
4 1 I

y o
Txt f 498

4 I I

4 I 4 1 4 3 40 30 4 0 4 3

413 0 och orts y iz

8 4 03 143 yo430 04 9 3

yeo alt co 121 1141 3 01 3112 41 010 4

36 36 36

Ext we Txt T Txt J

volume

36 V EXT W

36 units cubed



jj

which vectors are a perpendicular b parallel

Orthogonal vectors or perpendicular vectors
vectors J and T are perpendicular if andonly if F I 0

J J 14.0 4.21 4 7 Jand J t perpendicular
36

J W 14 7 14 2 4 2 J and W perpendicular

FW 10.71 12 2 7.2 J and W perpendicular

18

Parallelvectors
Nonzerovectors J andJ are parallel ifandonlyif 8 8 0

txt i j K
ext j I14 4 4 8OzEs

o 2 7

it 28 8 j 98 0 1 28 0

201 98 28K

o

Txt i j K
144 4
7 2 2

I 8 8 j 28 28 1 28 28 Exit parallel

Txt i j K
0 2 7
7 22

I 4 14 j 0 49 1 0 14
101 49 14k Txt parallel



let D 9i t 3 3k I j 3k W 31 j t k

Orthogonal vectors or perpendicular vectors
vectors J and J are perpendicular if andonly if J J 0

J J 9.0 3 1 3 3 Jand J t perpendicular
12

J W Il 9.3 3 1 3 1 J and W perpendicular

33

FW Il 9.43
1 1 I 3 1 J and W perpendicular

Parallelvectors
Nonzerovectors J andJ are parallel ifandonlyif 8 3 0

Txt i J

I
il 9 3 j 27 0 ke g o Txt parallel
Gi 27 9k9 3 3

Ofw parallelTxt i j K I if 31 51 9 91 149 9
q 3 3
3 I 1

Txt i j K il 1 3 j o 9 KC o 3 Txt parallel
0 1 3 Zi 9 t 3k
3 I I

findthe area of the parallelogram whosevertices aregivenbelow

AC 1,4 B 4,0 8,3 D 3,7

TB 14 1 i 10 4 si 4 JEFFAT 3 1 i t 17 4 j 41 3

ABXAT i i

I
Y I 15 16 k

5 4 0 31K

The area of the parallelogram ABCD is 31 square units



Findthe area of the triangle with
1,1 2 2,011 and 0 2 1

as vertices

Area of the triangle

AB 2 1 i o 1 j t I 2 K
i j t 3k

AT Otl it 1 2 1 j t l i 2 K

ABXAT i j K I
I 1 9 I f t 3 K 3 1

I I 3 8 it 4 4K

nI 82 4
2 42 1962 XVIT

V24 or 256 Squareunits

A linepassesthrough the point 7,8 7
and Q1 7 10 1 Findthe standard parametric
equations for theline writtenusing the base point

Findthe standard parametric equations pls10,2 andthe components of the vectorpot

iii iii

for theline writtenusing the components
of the giver vector and thecoordinates of let 2 2 3t

the giver point
P S 10,2 Q67 10 1

let 2 7 7 t
thevectoris PQ 7 5 i 10 10 t H 2 K

12i 205 3K

V i t Va's tusk equalto 9 it 3 7k thevector is parallel to theline
with P 5 10,2 thus

so x 7 at y 8 3t 2 7 it x 5 124 y 10 zot 2 2 3 t

find parametric equations forthe line
throughthe origin parallel to thevector
3 8K

Let 2 8t

theline througtheorigin paralleltothe x 0 y 3t 2 81 o t oo

vector is 3 8K

theorigin is located at 00,0



find parametric equations forthe line
2 1,7 parallel to the Z axis

let 2 7 t

vectoralong 2 axis is Oi t o t 2K

Unitvector V O

Voztozf
i t o

02 027
t
fortoat K

Li t fi t Ek
the parametric equation of the linethrong 2,117
and parallelto Oi t o t 2k is

x 2 tot y I tot z T t t
2 I

find parametric equations forthe line

2,6 6 perpendicular to theplane
x Sy 52 24

I perpendicular

let 2 6 St

the normalvector Ti tsi 5k is Itotheplane 7 54 52 24

the required line is I to plane 7 x t Sy 52 24

Po XoYo20 216 61 and V i Vai V34 Ti tJj 5k

2 t t y 6 St 2 6 St

find parametric equations for the line shown below
X axis

let x t

the x axis it oj t ok
the point is 0,010

the line is x t y 0 2 0



Find a parametrization for the line segment joining
thepoints Plo0,0 and Q1 10.2 7
Draw coordinate axes and sketch the segment
indicating the direction of increasing t for
parametrization

Find thevector equationforlinesegment P 0,010 to Q1 10.2 Ey

ro t t r ro o E ten

Vo 2010,0 r 210,2

r co o o t t 210,2 Lo 0,07 O Et El

Lo o o t 210 0 2 0 o O Etsy

Lo 0,0 t t t 10,2 O Et En

Lo 0,07 t L lot Zt t 0 It El

r L lot Zt Ft often

Lx 4,27

a lot Zt ft
x y z L lot Zt ft
parametric equation forth line

gg



Find a parametrization for the line segment joining
thepoints P 0,715 and Q 0 7,5

Draw coordinate axes and sketch the segment
indicating the direction of increasing t for
parametrization

Find thevector equationforlinesegmentp 0,715 toQ 0 7 5

rotterrot osten

ro Lo 5 r can t cnn.gs can osten

ooo t co0,20.4o ostenr co 7,57
ago t 10,2 osten

ooo clot.at t ostenLo 7,5 t co 7,57 20,7 5 Itza osten
Lo 7,5 t o_0 7 7,5 57

i

i
re ix yesLo 7,5 t 0 14 o
r clot at ft
ix ya lot at ft

LO parametricequationnorthline

L x y z

L oft 7 tut St I F me
x y z Lot 7 Htt St 2 5

to 79 7
t I y 7

1 0 forpost o

fy y

X O forpast

X

ti

9 7

2 5
X 14

4 77 14

7 5 14



Find a parametrization for the line segment joining
thepoints P6,016 and Q 0,610

Draw coordinate axes and sketch the segment
indicating the direction of increasing t for
parametrization

Pl60,61 QC0,610

PQ 10 6 i 6 0 o 6 K

Gi 6 6k

Po 6,0161 11 to PQ Gi 6 6k

X 6 1 6 y O t 61 2 6 4 6
x 6 Gt y at 2 6 6t

at t o the line passes through P 6,0 6
at t I the line passes through Q 0 6,0

therefore X 6 Gt y 6t 2 6 Gt O Ete 1

find the equationforthe plane through the point Po 612,5
and normal to the vector n Zit 9 t 2k

since n touches a plane at Po 6,2 s

D 2161 9127 215
D 40

substitute 2x 9 22 40

find the equationforthe plan through the point
Po 2 4,4 Qo 3,413 and Ro 2 2,1

Poto 3 2 i 14 4 j 13 41K Vector Poto x Porto

si K passingthrough Po 24,4 612 15147 3014

6 3k

D 6 15 302

48
Pro 2 2 i 1 2 4 j t 11 4 K

Potox Porto i i k 1 2 35
1021 4gS O I

0 6 3

pm p

2 54 102 16

i o 6 j is o t k 30 o



find the equationforthe plan through the point
Pol3,3 31 001515,3 and Ro411,2

Poto
I 15

3 S 3 j 3 3 k
8 it 2 6K 221 3 2137 301 3

30
Pro 4 3 i I 3 j t 12 3 k

Ti Zi t s k 22 24 302 30

PotoxPort i i k It 348 2 6

I x y 152 15
I 110 12 j 40 42 16 147K
22 t 25 30k

find the equationforthe plan through
Po l 6 2 I to the line
x It t y 6 ut z at oo et e oo

I 4J 2k then A B y e

D X 44 22

29

A x xolt Blyyo z 20 0 X 44 22 29

y
1 x 1 414 61 212 2

x 4y 22 1 24 4

Find the distance fromthe pointtotheline

Pl 4 8,1 x 4 at y 87ft 2 1

SC4,811 andline x 4 at y 8th 2 1

Now PJ 1 4 4 it 8 8 j i 1 k Oi to K

vector J alongthe givenline is I 9it5jt Ok

Now Ex 8 0



Find the distance fromthe pointtotheline

1 1 4 2 x 3 2t 4 2 4t 2 4 t

thepointtotheline x 3 2t y 2 tut 2 4 t
is pl 3 2,4

evaluate PS I 1 3 i 4 2 2 4 K

zj 2 6k

I Zi 4j t k

find IT xT1 Axt i i k
2 2 6
2 4 I

i 2 24 j 2 127 K 8 4
22 t 10 t 4k

Isil I.VE tYor
IT I 217477

a É of

Ift

Ift
between thepoint51518,61C findthedistance d between thepoint s 4,3 1

and the plane 5 74 12 40 and the plane 7 74 72 6

I it Tj 7k

to findPs use x intercept to findPs use x intercept
let 4 0 2 0 Let 4 0 2 0

40 5 74 12 66 7 7 y 72
40 5X
X 8 this 8 0,0 is a point on theplane X this 6 0,0 is a point on theplane

Ps 5 8 i 8 0 6 0 k

3 t 8 t 6k 2 i t 3 t 7K

ftp.tt
I ites onto o

d PS T d pp Ta
2ft intint



If
2 5.43 Egg

a 2 61

Find the angle between the planes
6 54 11 and 3 34 5 and 9 5 52 15

3 34 5

8 I É s 9 5 52 15

the vectors normal planes and are the vectors normal planes and are

T
32

31 3
72 31 t bi 2k Git Sj 5K

theangle between the planes is defined theangle between the planes is defined
by the angle betweentheir normals by the angle betweentheir normals

o cos't i list
cos fits É

7810
a o.gg

If Piggy
cos 18 30 0

wi'tV5Tyg

05 48 42
4.243 11.4s

A 0 527

find the point P at whichthe line intersects the plane
x 10 3t y 6 at 2 10 It 3 24 82 16

L x 10 3t y 6 at 2 10 St
P 3 24 82 16

3110 3t 21 6 at 8 lot St 16
30 at 12 1st 80 yo t 16
at 18t t yo t 16 30 12 80
671 138

x 10 316 y 6 9164 2 10 517

2
18,4 67



Xt2y 22 3 D
3 34 32 3 2

As sit 25 2k
52 37 35 3K

Exist 3 3 1331 51 1 31

I Xia EST FIJI CHETFIERCE II
6 6 I 3463J 3 6 I
Of 35 31

Tofind a point on theline wesubstitute 2 0 intoplaneequation solve

Xt2y 22 3 1 x 24 3 x 3 24221 3 212
x 3 4

3 34 3 2 3 2 3 39 3 at313 2yj 34 3
9 Gy 3g 3
6 34
613 2 4

o thepointis PC 1 2,0

F nix Ta Oi 34 31

D I tot I D 1

y 2 31
Z O 3t at

4 2 3 t
z 31



Ps 6 498 Ta ti j ti 1st set

Pal 6 2 1 82 39 0.55 0.5k 2ndset

Thej'artainetric eat offline thru pix go.to 11 to Eigitrajtusa
is given by
X Xo tvs
Yayo TVs
z Zot I V3

Ist set X 64Gt
g 4 at ya 4 t
2 1 It

08
V G Gt

z Itt

2ndSet X 6 35
9 2 0.55 o ya 2412s
2 1 o.gg

8 6 3g

2 1 125

Giventhats i ni ni
Line 7 1 21 ya 1 61,2 21 d
Plane 2 4 2 9 2

ny nz Nz
Thevector 1 toplane 2 is 5 27 taj IIthevector11 to line is 5 27 65 2k
Now Rat 262 A 6 1712

4 6 2 0

08 It's parallel v



Find a parametrization for the line segment joining
thepoints 0170,7 and 01017,0
Draw coordinate axes and sketch the segment
indicating the direction of increasing t for
parametrization

P 7.0.7 Q10,710

Pa 10 Hi 17 0 o 7 K

fi 7 7k

Pott0,71 11 to PQ fi ti 7k

x A tea y Otta 2 7 tea
x 7 At y It 2 7 ft

at t o the line passes through P 7 0,7
at t I the line passes through Q 017,0

therefore x 4 ft y At 2 7 7t 0 Ett 1
ex D 7

x O
X F

y 7
y o
2 7 2 0 2 7

y

yjzyy.at
É

At


