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| Unit 17 -~ LINE. I A PLANE
bl o (Contains Subunits 17.% ihrough 17. 1)

"
‘Rationale _ ‘ _
" By the end of this unit, you wi]l be concerned with being

_ ab]e to do two things, (1) constructing the graph and 1nterpreting

some conditions -or data, determining the equation of the line that
e satisfies those.conditions. ' - - . v
, . ' u-
. . ] An old Chinese.proberb says "A picture is worth a thousand
| words!. So the picture or graph of an equation is very va]uahle -
if you are abie'to use that picture to interpret informatidn depicted

by it. One of¥the pieces of information you should be able to
‘_ determine from the graph of a 1ine is the slope of the line another .

would be the x and y intencepts of the line. ' .

: Since the line is a mathématical model for manv physical ‘
phenomena, it is advantageous to be able to describe, in terms of
ian equation that phenomena For instance fh electronics any .
electrical device whoae I vs E curve &xhibits the property that .
"the ratio of the current through the devite to the voltage across

; it 1s a co/stant (the graph is a line) is a linear resistance,x.ln

? :
physics, Hooke's Law states, "The elastic deformation (of a spring) is

Hence the graph of loa:%VS_e]ongati§Q~is linear.

<

-

_ . o This unit is broKem inta 5 subunits - -- one of each deaiing
4 ‘ N
iwith points. line segmants. and vectors and 2° dealing with lines oo

v
L . I T ‘ . . . . B . ", .
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it when you are- given the equation of a line, and ?2) wheﬁ given ~ t;wéh.

o - -

: directly proportional to the force if the elastic Timit is nottexceeded "
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Objectives. |
7.5 a) write an’ eduation in any of the requested ‘standard fonnst,

v . (slope- intercept, point-slope, etc.) of the line which.
LA satisfies a given set of conditions and sketch the graph.

'I

v

’,!
b) And given an equation of a line detennine the ‘following
1) x and y 1ntercepts '

L] . LY
. -

. . . 2) slope
. ' B 3) direction numbers Voo _
£~— . : - 4) 3 points on the line and the graph of the line -
2 < - ? B wid e ' ’ T

‘l7.4b~Determine the.Cosine and tangent of the angle(s) formed by the i t
: 'intersection'of two linés. , ‘ '

‘l7.3 ,Perform operatiohs on plane vectors and. analyze#ﬁhe results

T 17.2 .Determine the direction cosines of a directed line: segment, -and °

determine coordinates of a p01nt that divides that segment into ,
a given ratio. -

17.1. P16t points in a rectangular;coordinate system,
R . $ . Lo

'Egerequisite’

Competency in Units 6 through 11 and Unit 14 (in particular objective
14. 4 -~ Solve a system of three linear equations using Cramer 'S Rule)
or the equivalent of College Algebra and«lrigonometry Chapter one of

Morrill, W. K_,‘Analytic Geometry, is a good source for review material

- for trigonometry and linear algebra. T i

.Unit Activities -

AT Lectures 1 and 2 '
CeL The lectures qver this unit will have the following outlines
1.- The line segment and vectors . . ' )
S . ' A. Determining for the line segmunt
= -, 1. scalar componentﬂ&
. E 2.¢ distance between: points\(length of segment) -
3. direction cosines - l -
A W goordinates of point that divides a segment into ‘a given ratio ’
B. Vector§ -- operations and analysis . P P /
1. ‘addition , : | “'7 \ | L
T : 2 - scalar multiplication | e ‘ o o
- : “dot product v ' | ~ o
a. parallel and perpendicular vectors P :
o R b. cosine of angle between 2 vectors L N
] o8, bar.product and area of triangle » ~
[ R o _ ~6/ N




-,.'f 2. The Line

. ‘ A Determining cos’ine and tangent of angle(s) formed by o
- / . . intersection of 2 lines . .

. B. “Determining slope, intercepts’ and the graph from a 1inear equation
- C. ~wr1t}ng equation of a Tine

/

Lecture 1 covers objectives 17.2 and 17.3 o

: . e
. Lecture 2 covers objectiues 17.4 and 17.5 . '_f -_'h _Lf,“ R % iwﬂ
\V,;R{ocedural Optidns e | - o N
” This unit i's 1mportant not only because it is a prerequisite _
\\'-"} ' _for the 1ater unitsz but also because of the work habits you deve]op d‘ . .f:}
‘1 | for this unit If you develop good work habits in this unit, you will . |
| . probab]y continue w1th those habits throughout the course.
. N ‘ . : . o
fhere are several options available to you in arder’ to meet
.' the obJectw'es of this umt Some of these are listed below. | 1 LB ~
¢ : ’ o AR
Option V. SR | | ) ‘

Select a dev1ce or. dev1ces from the fo]]ow1ng chart which you
think might he]p you acquire the skills and concepts for each objective .
beginning w1th 17.1 below. After you have completed an activ1ty package '. N
for each obJective, take the self- evaluation. If you score ]oo% and |

you are confident that you have mastered the objective proceed to.the -f-' BN

" next obJective and continue until ijective 17 5 is- completed You f— . -

L

are nowxready for the assessment task which measures all objectives 17.1

through 17.5.

o,

.Op_tion 2. o R - N \
S ¢ i" _ : v ' . . (A
;'I' ' Study the first objective carefully. If you feel confident - W -
. _ e B Lo & et
| take the self-evaluation for ‘that objective. . If you scored-100%.go%n R

o "
to the next numbered objective and repeat this sequénce until you are no |-

e,
. ' . , e X I X . CELEN *"_
’” . AL '7 . . N “ '. . . e 3
’ . - ' ’ . - [ ) - . " .
. . . N . . .
: , . : R . ks : ‘ . f “ "
.4 0 4 A i " -



_The avérége timé for Unit 17 is about 3 wéeks.

loﬁger familiar with the material br untilgyou séoké‘leés than fOO%N

on the Self—evaluation

S )

-

Begin with the activify package -in th! objective

in which you fa11ed to meet the obJective
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Sy Gbjective 7l e 4
\' ' . ’ ) . N . |
“Activities 17.1+- - (Most students should be able to +
LR _ . take the self-evaluation immedfately; s
BT e e e S e not act1v1ty\l should be sufflcient )

. .Your Te&t

Morrill N K., Analyt1c Geometry, pp l9 21,/)
Exercises, pp. 11-12, problems l3 aanlS

\ .
2. Your. Text and- the Study Guide - (Located at the end of the un1t actlvities )
3. Other Reading Sources " o ' A ‘_» o .

1.” Schaum's Outline Series Theory and Problems of Plane and Solid
Analytic Geometry, page 1.

'\;\" 2. Eulenburg and Sunko Introductory Algebra - A College Approach, L
© X pages l73'~ l78 ' | : ) if

4. Individual Assistance~ '

Your\instructors are dyailéble_daily for indivldual help.
;;j 5. Informal Group Sess1on o

] N ”. LS
: p .

. The projectlroom is a good place to study with other students in .
this program. . Get acquainted with your fellow students.,

[4 . . .
) . Lo ,,‘ . 2
. 3 , . 4 . ' . . * * .
=~ : » . . i )
.

Self Evaﬂuation 17.1

l

Draw and label the coordinate axes (right handed frame) and focate
: the following:

. ._ : . d )
() (0.-8Y (0,0) (0,T) (4,1) (4, 3) (3, 2)
" (b) abscissa is -3, ordinate is.4 - e _ .
ﬂ(c) the set of points in quadrant III haVing Qrdinate -4 SRR
3 . _ .
. _’
M’ \ . a
Il .\fA N .'.\‘_'._“ .
' =Nl
' s sl T
> / 1 "9 ‘ o ‘“, ‘;4("
4 ( N J . v ‘N .
- & | \ .
» /-' r W R ‘ o .
AR o ' \ o . "
' ..'.,h.,-"v" " . -:r‘
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-Oﬁﬁective 17:2 Coe

. L ‘ . ' ,
; . E . . y . . ‘ .
N .. N . . . . .
. ’ \ . . ) . .A)
. . T - - e —
N S ) \ L.

S -l A Detennine the)direction cos1nes of ‘a directed line‘segnen//’ \

) b, Detennine coordinates of a point that divides a segmént into a g
. . given ratio. T . e 1,
e ey i ‘*7<"¢f—":iz SO
. . ! ﬂ ' . Lo e ,//.' 3 REN ’
' ActiVities.l?.? (2.and" 7 are suggegted) o (/// _ \
- — ‘ Ve . s
: : : _ e R ¥ : . % ;
1. Your Text (Part»( ) of obJectlve) . /// o s LS B
Morrill, W. K., Analytic Geometrys pp.\23- 3B P
Exercises: pp. ¢5-26,. problems T, 3(a, b, ¢, d, f) : L A )
g » : p. 27, problems 1«4(a, C, Qj,each) ; ' )
T pp. 29~ 30, prob1%25 1(a, che, f), 2(a), 3, 4 6(a, Dy c) ,
‘- pp. 32- 33, problems 1, % 6,\8(a, C, e)
' " If "you -follow the order. pf the text, do’ “Only part (a) of Object1ve 17 2
8 : Then pr#Reed to Objective 17.3.. After f1n1sh1ng ObJedtive, 17 3, do .
| part (b) of ObJective 17.2. . y \ ‘.
L. 20 Your Text and the Study . Gu1de (Lf you_use~the Study, que,,you cher
: o Objectjve 17.2 (a) and (b). . - b
) . v 3. So]vee Problems ‘ - o 6
Schaum's Outline Series Thepn& apd Pnob]ems of P]ane and Solid . .
Analytic Geomet;y. pp o3 and 4, prob1ems 1-5 (d1stance between two B
points). . , . .
ERE P Other'Reading Sources: ,_' l. - .
, 'Protter and Monrey " Analytic Geometry, PP. 72 73 (An lytic Proofs)
. L
. -'5."1nd16;eual Assistance g R ) i\\* "
‘ 6ﬂ~-infonma1 GnoupiSessjons " P )
' , ‘ ‘:, y ,‘ ) R - c/‘ Y
, 7...Ledture [ . o , ' ‘ )
- . ) . o, . W \:‘.‘.; J R ." 'v' \ ‘ v ." | . o ;
_ Sehf Rvaluation 17 2 (a) . t'W ' Lo v .‘d, o | ”
L ,"'ﬁﬂ. Find the proJectioA of each of the fol]owing segments on—t@e X and ¥y ) RS
: axis, respeotively S - BT
" a. Fromp, = (5, 1) to'Py.= (4, —3) S / f S ,
b, From Py = (0% -2) t 5'= 6, <oy- - x0T o
. 2}.‘F1nd/the‘sca1ar components from b, = ( 4, 3) to 55‘4 (5, ~2) p"_“-
- ll. - .3, Given the vertices, of a triangle,.A = (6, -2), B = (14 «2) &nd L 6‘ ..
s ' C nv( 2, 2) detennine whether it ts or 1s ot L Ly
.‘_.: \) o ' ! "'.’s. .’;,  - ;,'v"»’ . o . . N , {l’ ) .. . 7 . . '. ‘:A“‘
.‘ ‘h ’.. - .-V\‘;»‘.#w‘j _ L S o 1'1 o .‘ ~’ » o o




&

right
isosceles -
equi]atera1h‘,A-

q)

4, F1nd the d1rect1on éos}hes

0

for P 1Poyhere:

a P = (2, 3) and P, = (4, 1)
o B Pz (8 -6) and Pz ! > =3)

4 . s

N

'Se]fQEvaluation 17.2 (b)

1. _ Find the point P that d1v1des the se
“ = (] 1) and P, = (-2,.3).

gMeht.Ele in a’ratio of Z?P_wﬁére
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~ﬁnswers* CERE i |

.i I/ .
" ta) T = # e Mvaah-a@‘,_
(b) AB = o =o;€1}"=-‘ro,(2) =.". P i

[9’ "'5] \ . ', ’ 'y | o o ‘ :

3_ AB = 5, AC = 4\/"5" BC = 5 .iso0scel es 1 "
How do you knaw 1t is_ not A right triang]e?
4, <a)- | - (b)-
: 2 = 2_. m = ':..2..._ » ) ., £ = :_‘é._

(e o}
w
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3. Otner Reading Sources

Y

?;3725' - 6b¢§;ttVe-l7.3"d

K
- 3 . .y 4

. Per¥orn dpératidns;onﬂpﬂane vectors and analyze results.’

. oF

. !
Activities 17.3 (2 is suggested)

o b
N -

1. “Your Text

?

".'l i‘;@"
- Morrill, Wo K. f’Ana]ytic Geometry, pp. 33 42 .48-50 - ‘
. .Exechses p. 36, problems 1,-2(a, c,.& @), 9, 1(a, c; e, & g) ;
N pp. 41-42, problems 1(a&c), 2-5,10, '} 15(al

. PP. - 50-51, problems l, 2, 3(a) 6 - 9 ll(q)
N Part/(b) of Objective 17-.2 ' L
Morrill, W. K. , Analytic Geometry, pp 42-46 ‘
Exerclses pp. 46-47, prob1em541 ,» 13(a), 15

. 2.1 Your Text and “the Study Guide 2
¥

\

»9(a), 1

Protter Morrey, Ana]xtic Geometry, pp. 80- 93.

Schoo Mathematics Study Group (SMSG), Anqutic Geometry, (Uni. No.
64, Revised Edition,) pp. 91-133. A1§b nqtice Proof§‘by Analy
Methods beginning on_page 139.- . .

Fuller, Gordon, Analytic Geometry. pp 183- 188

Individua] Assistance

In a very short amount of t1me

your instructor can often help .

~ clarify points that are giving yoq di
\ this’very.important device

fficu]ty

.

Do not pverlook

e
5. Informal( Group Sessions | .
6. Lecture ’ //\ ;- .
14 "o ’
self- Evaluation 17.3 ‘ ’ :
deen the f0110w1ng points Pl, (4 4) p;:(1, 1) &'Rg'e (5;'3), _
Determine N\ - " ’ o
el -
(a). P,P, 1P2, PPy \fmd find cos o where AR 4P1P2P3 |
. (b) KPyP, where k = 3 " A u€$t_- Gt 'eﬁfﬁ«.¢5\
(c) are.5;32 and. P P.Ps perpendiculay '+ . f‘.' s \*un
. (d) find a vector compiinentary to PP, S
. (@) find the area of the triangle P\P,Py |
A ' g 14 ‘ =
oo, ' |
) ; " ' . 5 A ¢ 4

o




»

Qn page. 52 -53 you will find a set of proﬁ?ems that will,

.

IR

(C5 yes
(d) P3P

»
.

‘(e) (3, 3!___! [4,2
. o

=3 [1, ¢1j

; [3,

-3]

¢
K
&
< ta
v
= ) L
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.
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L ~
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S w
¢
* )
rl
R4 !
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- b .
Sl L o - N
L8 . - e b
1 N .
." . . ) "
4 'y , u’ J *
. : s
v ) P . ’
1% ek o Y. v NP

N

= [4, 2] so vector:complimentary to

6 - 12| .

3 square units

review for ‘the f1r§t three objeqtives of . this unit.. R
. _ ‘ ".f . . A
Answers : oo . .
’ (a) :U = Plpg ‘= [-3", -3] ' v
Cve=PPy = [, ;1] B '
. .. . 7
COS 6 ® 'I_TTT , -t
: £3)() + (}3)(=1)
COS g = ‘
g V9 +9 \/TI_T | . b-
. . V36 6
(b) k [1, -] .

1

Sy

P,P3 would be [-2,
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17-12°" - . o e T e
oo g 0bjedtiveﬂ]7.4 SRR

\'- . . )

¢ ' = '

Dettermine the coé\ne and tangent of the Sngle(s) formed
by the interseotion of two lines.

oL - ' e S R
Activitjes 17:4 (2 and.7°are.reeommended)" . _ o *%
. L ‘, - . ,':_. .:,' X I ' , & .
i, Your Text ' o, (
. Morrill, w K., Ana]y_jc Geometry, pp. 55 58 and pp..70- 72
Exerdises p. 58, problems 1 - 6(a d, f, & hg N
; . p. 72, problem 10 | ~ - - \
2, " Your Text and the Study Guide. . L _ ' ~'\ \
3. Solved Problefs: , -7 ’ : Vo
Schaum's Qutline Series: Theory and Problems of Plane and Solid
Analytic Geoinetry, pp. 6 -8 -~ ' . - ‘
] ' o {7 o
4. Other reading Sources:
- »
Fuller, Gordon, Analytic Geometry, pp. 9 - 14 D
. Protter- Morrey, Analytic Geometry, pp. 43 - 48 - . S
Murdoch, David €., Anp]ytic Geometry, pp. #1 - 44 < ok )
© s, Individual Assistance ,
| 6. Informal Group Sessions,
7.. Lecture 2 v, | .
_ : : .: - "I .
" Self-Evaluation 17.4 C e

1. Given the.points P, = (2, 1), Py = (-2, -2) and P3 = (4, 1), determineE
" n———-
(a) a pair of direction numbers for the line containing the vector P,Pj.

\ N
o*———"——-—“”fbin the 3|ope of the Tine containing the vector 3?5; ?.
| (c) the cosine aof ‘the’ agute, angle 0 between the lines containing the
vectors P,P, &nd ﬁng
(d) the tangent of the acute angie 0 between thé 1ines containing the
R vectors A 1P, and P, P3. 1Py S - :
(e) are theelines tontaining the vectOrs PP, Pa and P P2 perpendicular
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. * Answers: ., A . ‘ , " : _— ;e X ke
SN 1. (a). [2 —2] or k [2, Zlﬂ fov' any k€ R . Pt
‘ (b) s=1/6 . o g :
. N )
(c)- cos 9,~ uvy + uyv, where u's B ?E] “97 |
T Skl e
. . . . {"2 '- 5V3.7~ -*
» o : RN
(d) tan 9 = S, 8, where s; = slope ef line containing the vector P2P3 :
; .o 1+ sy5, T s, = siope of line containing the vector P231
Y - , é S'). - ]/6 =3 3/4 '
tan 8 = 3/4 - 1/6 .
‘ L =.14/27
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. “{a) Writeé an equation f; any of - the requested standard fonns

lope- |
.intercept, point-siope, etc.) of the 1ine which satisfies a W

- ; ’ ‘ (bM And given an equa jon of a Yine determine the following
o ' ag' x and y inteycepts, b) slope, ¢) direction numbers,
. 4d) 3 points thﬂ% lie on the''1ine and the graph of the line

h

v - - 7
!
] . ¢

"given set of cond tions and sketch the graph. , _ : \\;'

Activities 17.5 .(2 and,

o Your Text

are suggested)

Morrill, W. K. tic Geometry, pp. 59-70, 73-94 .
vy Exercises ) pp. 61= » 2, 3a, c, 3, of each), 5, 6, 5’2, ¢4 e,
L g, and fh) |

" pp. 64465, problemS\Z 3(a, c, &) 5,6 ' .

o pp. 68:69, problems 1, 2, 3(a and of eadh;, 4, 6, 13,.14..
el pp. 72 73,‘pn blens 3 & 6(a c, & e bf each v .
pp. 78+79, problems 1, 2, 10(a b, c, d, & g; 11(a, ¢, &e), 20
"~ .- . pp)81:82, problems.l, 2, 3 4(a % e "of each ‘
N . 'pp. 85185, probjems -, 3(a c) 4{a & c), 9, 11, 15
o . p.. 90 problems ™ 4 R :
Jny 2. YOur Text and the Study Guidé .

.3. Solved Problems :

W - T S S |
o B Schaum s Outlipe SFries " Theory & Problems of Plane and Solid
Analytic Geometry, pp 16 and- 18, problems 9, 10, 12, .and 13,
and pp 22 30. 3 ' . ' ' .
4. eOther Reading Sdurces ; :"}= . N .‘“ - o ;, _
Murdoch David C.,‘Analytdc Geometry, Pp- 44 46 and pp 50-54 x
_ Protter-Morrey. Analytio Geometry, pp. 49-56, . pp- -62r64, and pp 68 71 3
. ) » Fuller Gordon AnaWMtie Geometry, pp 28 38 - » . {-."
5. Ind1vidual Ass1stance | m . -
A L @ N
" 6. Informal GroUp Actfvity , D B




S g Given: £y =302y = -4 and £y 4 x - 3y - 2 = 0"

Y * \' E ot . !

" Assessment Task' . - T/:zg e R L e e
The gssessﬁznt task for this unit will be 1n two parts. n, part -

one you will be given an equation or equatipns of -a line or line and. ., "

asked  to detennine certain 1nfonmation about the 11ne(s) You will

"

a]so be requined to sketch the graph of the line or lines In part
'two you wil] be givep a set of conditions and asked to find the»]ine(s)‘ L '
N } . N . . » ’ “~

that meet those conditions. )

The two breblems be]ow.are examples of the'type of problems you

\.‘

7-.can expect You cannot use your book or any notes. on the assegsment .. o
-tasks. . There* wi]l be «twenty items on the assessment task. . You must

answer sixteen of them_cornect]y. : ’ I”

L IR

(
Determine‘(ai‘ sl and s, (b) the tangent of the angle 9 from £, to £2
' (c) the x and y intercepts (d) - the norma’l ferm of £, and }é the .

i

grabh‘pf 2.

2." Given: P, = (-2, 0), Py = (- 1, and,< - (2\ -3) T
- ‘Z Q A
. (a) Nrite th equation of the line that contains P P2 _ | |
(b)> wrwte_the equatians_afethe_ljnes thatmane*panallngtoeapde3weu\e' : _“m:‘ﬂ' —=
. . T R ?" : ;
& units from the line containingu 192, o ns
e ) Mrite ‘the dquation of the Tine ﬁhrough the Ppoint P, and
perpendicular to P P3 ' | @ - |
L . . ¢ ’ » i
¢ . 8 “ ;w . -;, ',
B ! \1’{; 4 Y : ' ": .
) ﬂ . : .Q ‘((fgs | g;
\ o ‘ ‘f" S o T L, - , . o N C e

G T T T VU Ty S ST TV TNy U ST U TR 7% T T T S S P
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A 17-16 e " . S
( / \_.'31‘1 \ - ] . . _ '~'»,' 4 N S o,
ok . . . D)
! ) PO . . - L
" L Answers:: ‘LT . . .
. 8- . . .l/' . .

4

o, T @) sy w325y -32x - 42 (b). tan

'/ § .h o S 1/3 5y = i/3:~ 2/3

- tan @ =

(c) Ky =2
Yy -
~(e)
f. A
3

/
LI ® .
.-
-
.
¢
»
- v

'S
<

axy + byy +

{; (b) § =

Va2 + b2

ax, + by, + ¢ b

where [a, b] = (3, -

9

X

Rl

Ny

..
*
7. ’
. R,
Al
~ B
Fl .
v,
N
' N
+ .
. .,

(d) x-3y=2 |
X 3y .2
VI+9 VI+9 Vivg o .
X v 3y .2 P
VD VI VDL
, | h
Y N | \'7\ ‘ A . ..;,
" ~ .. ,
- . —
. __4; _ . : v _ '
2. (a) PPy = [1, 31, [ax, &yl =1[1,3]
XAY ~"YAX = X AY - Y18X
R 2 G 1) I ) R
. -ys b o . L
> ’ ) ,.*WM.

1]




o)

X

: »
Hence - ax
4x
Ax
4x

. [4a -
+ by
- 36

ll

=

3y N 13

. \—_\

P, = (1,3
: )

ax; +.by,

4(1)-3(3)

- 3y f4-4 -9

i

0

“

s o8GO Te
co  'yf\.\/ﬁ;§ |
VI 6 ¢
£ 3VI0 +.6°F c

V10 = 3.16

-+ 3(3.16) + 6
/L 3(3.16) + 6

15.48
=3.48°

i

_ Hence the equations are:.

.‘ ‘ .
3x -y +15.48 = 0
3 -y~ 3.48 =70

.

“

i

>

+ 27
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By the enﬂ of thigpunjt you will b?-concerned with being able C . .?ﬁ'
) )_v”\,/ lto do two things? (l) cbnstrutting the graph and int_rpreting i; when e
A you are giVeh the, equation of a line, and (2) ~when given some conditions;'-“'

or datag determining the equation of*the l1ne that sa isfies those

conditibns ~_ s

l 's

,
FY

An- old Chinese proberb says "Ar picture is wonth a thousand words o,

X !

s So the picture or graph of am equation is very valaablew-if you are able

.to use that picture td interpret information depicted by it One of the '

e pieces of 1nformation you should be able to determine from the gJaph of .

. a line is the slope of the Tinee anoth@r would be the X and Yy, in ercepts

v . . . - ‘ f J ‘ ,_'-.~ ’ :.:‘
of ‘the Hne Mmmmm_«,' R o : S A L _—

—eres g § . . . ..

Since the line is a mathematical model for many phy51cal phenomena,‘ i

1t % advantageous to be able to describe in terms of an equati , that -

i‘_»
phenomena For 1nstance, 1n electronics,.any electripal deV1ce whose

I Vs E curve exhibits the property that the.natio of the current through o
, { the ‘device to the VOltage across- 1t is a constant (the graph is 7 line) 71: .Fﬁli.:
1s a linear resistance In pzisdcs, Hooke S Law states,I“The elastic

deformation (of a' spring) is 1rectly proportaonal to the force if

‘

the . elastic Jlmlt is not exceeded " Hence the, graph of load vs g . i
T elongation is linear T ‘JT" - ;* - l‘ '- T T e

This unit s broken into 5 subuh1ts~~ohe of each dealing with

points, line segments and vectors and 2 dealing with Tines. ;' S
- . . L &.:vt- '. . . -t ' :
i s N ¢ _;y'. P . j
- - " \. . . ;
; ' AR -0 . SEL LN ?
4 , T > A v
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17.5 a)' Write an equdtion in any'dflfhe requeéted'standard

17.3 Perform Operations on p]ane vectors and - analyze the results.

N N ' .
A ”
: : ?
. .“ X ' '
oeaecmfssw 4
Unit 11\
L1ne in a Plane
\ . : \,f'
S !,-3‘ R N

_ -.forms (slope- intercept, point-slope, etc) of . the Tine
.. - which satisfies a given set -of cdnditions and sketch the

graEsu ,«Q' | . S

b) "And gtven an equation of a\]ine determ1ne the followfng
a) x and y intercepts b)* slope, c) direction numbers,
d). 3 points on sthe 11ne and graph the ]ine. c ..

L4

DO 4

"

’ - . 0 ~
17 4 Determina the cos1ne and tangent of the angle(s) formed by the
1ntersection of two lines.

'.'v-ﬂ‘*’_“_i "
)}‘ ~

Y -

17, 2 Determine the direction cosines of a d1rected line segment
and”determine coordinates of a. point that divides a fegment into
R a given ratio. . | | o DU

,é'
\

A °

//fm
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,ﬂy_instkuctiqnglfAciivities = Subunit 17.1

et

OBJECTI%, /Plot pm,nl;s in @ rectangular coo?d\nate sygtgem. U L

. ' ¢ ’

- 7 .
RS . . . v *
. 5
- .

“Task 1: Point-Plotfing
RN R oo

Read pages 19 21 IR , ,‘ . B
iy : p .
' Pay careful attention to fhe vocabulary of the sect10n and then .try

the exercises on pages 21,

1 2, 3, 5 6, 10, 11,

Some problems.you should work are # S

, 14,-and 26

-~

.Also.erk any otHers that are

v e el LA T . , T
» . L e .. S
v 17‘- 20’ " ) \/‘ . . ] " , a
2 K . .. . ' . " : : -ﬁ" .
X )--&

N of particular 1nterest to you.; g A . T
4 < . -
. L | L o vl . .o
. e e T . @
i self-evaluation - Objective™17.1. b ) _ . W
1. Draw and-label the coordinate axes (night_handed frame) and 1océtér
« . the following points: ﬂ R ‘ o
- (a) (0, -6) (0, 0) (0, 1) (4,1) (-1;3) (3, -2) .
. N R * -0 c . . K .Q .
(b) abscissais -3, ordinate is 4 - b ' 3 , @‘ -
. - (c) the set of_points in quadrant 11T whose Brdinatetisﬁ-4b o / cd
v ow 7 : -" ) o ' - 4 o g
& " =
.. \ i o 1] . 7';"
. .@_' -
& \ R L 4 £ B
. , -
' W . 24 ‘§
- 3
; {' / ~ ‘
. ‘ .‘ '/"r ’ N . 7."’ ’.
- ‘ -*t. .}:“» . R e L o :,, i 3 ..'
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Subunit- 17.2 ) ,
N v \'A‘/ . .
OBJECTIVE: Determme the direetion co8ines of a dtreated Z’ﬁne 8egment ) .
. and determine coordinates of a point: that dwzdee that R Z
v K T L .
.3egment into a given rattq R '
‘. _ ‘ : v , s
T§§B/21. Projections L o o s
.& . - ‘ ' . S
Read pages 23 25 (projections) and on pages 25 and 26 work problems J
-and 3(a, b c, d, and f).
. ‘o . . : v ¢ S .
-W[In read1ng the material you m1ght find the following add1t10na1 informat1on
helpf 1. A T Do 3
4 . : o : ' ‘ : A \ e ‘ \ -

At the top of page 24 in your text you will find, figure 2 8

A

.-:5; figure has been reproduced on ‘the next page at the left with two 1ines

_(dotted) and one'’ point B‘insereedw In the Figure 2- -8 on the fol]owing

. page and to the }eft. the angle 0 1is obtuse.

In figure.2~8"gn ;heﬂsame.f“
‘page ahd to the ri@ht tne angle e is acute. B | |

The it L T
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17-32, i e
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il : . . ‘ vk" Co1 Y : . '_'l
) “a ( A - .
. " ; 9~
v >, e
;:x . : B ..’ | : w "
N . » ) .
N Yoo S |
RO, W) _ by | - e Pl ¥
“r\\@\ A X pxo) - | 8 | «
L 4 " Q . : Al . : " fas : . o .
-~ T18(%,0) ~ . KA / L) |
o ) < A N ‘ K )
! Ln-—-p-—-n%o&-‘-u— 1 . E A. N
. B,(X,, V) C©,y,) LASH'2 e S0 T { u;,y.)
. ' . . ?‘ (x."\") 1 C(O y.) ‘A . .
r b , = _ ; i 2 R \ ‘ R : . ) 9
Figure %~ L ' figures 278, \
) . % o , . ‘ . } .
In figur‘e 2-8, cos 9 = L where X = AB and ‘where r = |P Pz{u. Notice '“ ‘
" that since AB is measured to, the left that 7rwl\‘A 5 | e —
' (positive, negative, zero)  Since AB is negative and o is obiuse, the
functional value of cps: o will also be negative. Therefore cos o = _ AB.. S
- . o, R - [PyPy ]
and AB = |P,P,| ces 0. In figure 2-8', cos o = ——:f——- or cos p = &
AB” ." Since AB ig‘measured to the - (right, left), AB is
- ositive and since o is acute, cos'o will have.a __ ", Lo .
\(posithé, negative, zero) value. Hence |P1P2| cos 0. «
. ' I ’ . P
R ] . w‘ . {‘ . . \ “ \'
h ..“ s} Ll ’ " -
i 4 ey ‘ ‘g‘ .
. N N ‘%m@7 ¥ : \. g
v . '. T k3 . ‘ " , ' -
22 T ~ ' * N . . , P A
' . . v . . .
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Example 2 1

wand p2 :

. So]qtion:

Sinc' "AB

. Answers:

€

what are the proJections of the: segment P Pz on’ the axis where Pl = (0 6)-

. . ‘(' - "
Kﬁ‘“ Xz = X = (5= 0) =5 " e
CD-)’-)’;*(36)d ' N
“o LT C L .
. ! . :wg
= +5, we know the direction from A to B is to the ~
) and since €D =--3, the direction from C to’D is - o '-'(‘9 ve
=3, right,:downward, respectivé]x Q

Se]f-eVaiugtion'-'Tasg 2:

.

projection of Ple on the x-axis) iS't6WthQ'

~ Projections -

- 1. BB = -5 ipplies that the distance from A to B-(where AB™is the

r

2, If the projection of the segment from Py to P,.on the x-axis AB- is

. }_15 | - g

« 0O

©

o

¢

- ¥y axis respectively.

(a) from P, =

(b) from P, =

N

®. 1) to P, - (4 -3)

.\

"~ 3. Find the projection of each of the following segments on,thé x and

L positive then the projection of ‘the segment P,P,, BA, on the X-axis

.

(0, -2) to Py = (0, -10)
’ A
’ h
. .
’ ‘ C “
- ,_
4 28 -
5 ' AN
- | 23 .
L__LL_LMMMM__M_.M“.NM J_}'_kMM_A(_L_*LM_A L o,




o Answers: Task 2: _Pnojeotjonsfi ~ﬂ" B e
,';f“. o R .A' - ) 1A N , ‘-;_é'.'fl' L / - . ’ ' .
1. left 2. ‘negative 3. (a) RB.=4-6=31 C=-3-1"=4
' ., . . : ! . * | : * ‘ ’ ’ o
(b) AB=0-0=0 fﬁ=-l0-(2)m~8 L |
> . _ . ) !
Task 3:° Scalar Components | T
o ' Read ‘pages 26 27 and on page 2% work problems 1, 2, 3, and 4'(do:a,°cf .
and e. of eac .problem) A 5,_‘ S y n o
] » . ¢ . .
' Self-evaluation. Task 3: Scalar Components
' 1. Given the following scalar. components for the segments PP, what
:  are the scalar componehtents for. the(segment P2P1 [ , - A
(a') p1p2 = [3, "'4] : " (a) p2p1 = b .
« | . (b) PPy = 2} . . (b) PPy =
. o (e) PPy = (2, -5] ;o (e) PPy
2. Find the scalar components from P = (- 4, 3) to} , = (5 :2). %
3. If'the initial point of a segment is (-4, 6) and the scalar .
S
. compongnts are [0, -11], what is the .terminal point of the' segment?
y
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@ , : w [ ! . : ' - ’ - . ".‘. _—
Answers:. “1. (a),\[-3.-4]' (y) [, -21 (¢).C2,75) 2. (9, -
3. [-4; -850 S B T g
. N R L i 3 L , ) . . .
) . Task 4: Di{fance Between.TWO'Poéots ‘
Read pages 27~ 29 and on pages 29- 30 work pvoblems l(a ¢, e, & f) 4, 5
6and 10, _—— _.

" In reading the mqterial pay special attent;Ln to example 2 5 in the -
'text and the examp]e provided in this materiali ~Both are analytic ‘
proofs of theorems that you proved previously in Plane. Geometry In
'many cases. an Z;ilytic proof. 1s much shorter and easier than the same

’ proof done geometr ally {n non- coordinatized“System . R
. Prob]ems~6 9 10, 11, 12, and 13 are mdre examples of geometric theorems
that you have seen previous1y provedéby anoyher method. B
i' Ekample 2-5 1s an analytéc proof of the theorem. The diagonals of
. any rectangye are equal in length, ’ ‘
Below is a proof of that theorem using congurencies, simi!ar to one you "
would find in any plane geometry book. \; | |
Prove: . The 'diagonals of any rectangle are equal in length.
' - e B - s :
- ) c a
' .~ -~ E N iy
eﬂ \ 0 . (0] T A X -
~ Prove: |OC| = |AB| ,‘ o 5
Analysis: .Need to prove ABOA 2 ACRO '
. 4 . : . . P . "
Q ’ . ¢
s < J() . s
' 25 .




STATEMENTS  "dp = . © ) REASON - e
1. vectangle OACB 1. given b |
T2 {lOBl |AC| énd"lOAl = |BC| 2. opposite sides of a rectangae are -
. 0B || AC and OAF || BC equal and parallel ¢
3. ‘LBOA - =’ LCAO ‘ « 3. Al vight angles are equal (in
' ‘ rectangles all angles are right angles)
4. |OA| = |OA S 4. - same’side | I
4 ) . v . v , o ' ‘ " ' v
5. ABOA T ACAO 5. osAs o
6. |dC] = |AB| . | 6. correspbhding“parts df'conédgént . ¥
v : (N . N .
' triangles foe

-

Hence . the diagonals of any rectangle are equal in léngth.

* Example: Prove the opposite sides of any parallelogram are equal.
! . _ . “
. T . o
Place the origin at A and the x-axis
. along AB. "k = (0, b), B=(ay 0),° B ;n\\
. T, ’ + " C=(b,.c), and then D = (a + b, c)' |
N y 7 (' '. ) \. ’/ . '_

Prove IAC| = |BD| and |CD| = |kB| -
AC'=d; = /(b -0)2+ (c-0)2=

4

BD=d2~\/, - =

i

Since |AC| and |Bbl both equal \/b2 + c?

_then JAC| = |BD|" ‘ .
Using the same techniqués on |CD| and IABI
;: | ’ . \é« - then

oo o 0] = d, =y o S
o E | ag) =dv..=\/__._*=

i
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Self—eva]yafion - Iask~4{‘ Disfance Be&wegn~Two'Point§-f

| baC

1. Find the distance from Py = (2} 1) to P, = (-4, 3). *

_© 2. What kind ‘of triangle has vertikes of A= (6, -2) , B%a (1, -2) and &
- C=(-2,2)? (a) fisosceles (b) right (c) equilateral,
3. Prove” analytically: The diagohalls of -a square are equal. .
c . . N e ' i
Y . oo . )
] o ' -
N
. B N
’ R ‘,-
[ J L
N » . v . L. - Y 12
\\ C ‘ , .
) . . ° { ’ : \
, ‘o |
! ,b ) ~
' o
1
o :
$ e !
/ ) ) ) e
' L
@ ' ' j ! BN
32 .
: ‘ o . ) " 27 -
) ) LAM_.MALQ:_-LL;J,,J.,,,,..,_,.,{..,L;.J“,.,:._A..'A-‘S_.‘A.J\: “s" Lt
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. the discussion on direction cosines™uf-P,P,,-in the middle of page 31 in your

Answers: 1. 5% 2. AB <5, AC - 4f BC = 5 isosceies How do
| you know it is not a right triangle (pytn fnm ) N
\ A | ' | .
C o .. w
3. : ‘ < Place the origin at A with AB on the

A : -axis and AC on the, yaaxis Then A=
| (0, 0), B = (a, 0), C = (0, a) and D =
- (@, a). * -, '
; Prove AD cB| - - - ' : “
; | l l | s L
|AD| =4 =~I(a 0)2+(a 0)2 = 4/2a2 o
. X |
‘ AG) - - Bla.o) vICBl = dy =4 (0-c a)2 + (a-0)2 = y/%a2 .
B s’ : \..'
Sihce l"Dl and ICBlf = Vo AJZ"-%,,,EQ‘EH..IAD,I_;? ]
LT . T

. Read pages 31- 32 and on pages 32 and 33 work problems 1 3, 4 5, 6, and 8(a C,

” You might find the following sketch and discussion helpfui in understanding

D LA EEE e~ & A

Taskks;

-

Direction Cosines“: '

\
. .
] . ' .
VIR \ ) Lt
-t -
. .
~ 0 .o ¢
LY

v

and e). If necessary review pages 14 17 on Trigonometry Also remember

that. a positive angle ( a) is measured countar-clockwise while a negative angle

(-a ) is measured in a clockwise direction

\

text.

. 3 ¢ . C e :
[ . . . : . A

. If £=‘003a andm=cosﬂ forPPz,
x',yl [
the direction cosines for P,P, would be 4 /

Rl yp)

"

cos (180 - )= -cos a= . .- . . 4

"~li) : X cos (iao -B) = ‘_909,3"., ¥
¢ YV (m’--n . " T
S --»-- R R ~ Hence the direction cosines of P,P, are
'x.(Xa,y:) o SO e | y ,’

=€ and o

L NI L e
T PP - L P L
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Continuing on to the
the 1n1t1al point of

.

2= x/P since cos &«

m = y/P since.cos B |

boE;om of page 31 1ﬁ your text, where the or1gin is
the segnent and P is any poﬁnt, ;7 .

a

i}
2

= x/P and -g

= y/P a?ﬂ m o - , P

p= |0P|

Answers: £ =

-
)
1
&
~
’
.
+ o~
¢
R &
-
.
4-' “
: '
°
1 3
-
\
T
’
" 4
f
~
¢ ' [l
w
3
FR |
\
A -
-
W
L3
*
»
.
) [
TP T T . ST Y I T U TP

. A
+
=y .
e -

R TN TP TP T P L T T T VL

ﬁ\ [
s m=cosp = |0P| = \/ X2 + y2? »
» ) B 1 ’
L . i
1] N
. ¥ -
X [ 4
‘
*
. '
. o
rd -
1
\i.“;,_ 1
. 1
.‘
- [}
~
. a
A .
? .
A
’ ~ * !
'
» ‘m ‘
. ¢
“ RJ\
l ‘ﬂg
Ky '
@
.
" )
[ 4
. C
.
. ' x
& ! . -
[y - !
{ ) ‘. .-,
1Y ' . ' .
- o '
« ’ - .‘
L] ] *
1.
: 34
.- ' Ao
1Y ¢ -
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L W ) ST
_:.Self~evaluation f"Objective“17 (a) D1rect10n Cosines St 7

1. Detegnine if the following could be direction cosineS‘ L o ‘o

3. Find the d1rection cosines for P. P2 where:

(b) [1/3, -3/2] o T e | »
(c) [0, -1] e S

.
. g - .

r - L. S N

RO

2. Are the d1rect1on cos1nes of a segment OP the same as for the segment _U'? A

& -

(a)’ 1.--- (2, 3) and Pf/"(4 1) . : | ‘ T
(b) }7;=(4 —6)andP2~(1 -3)

v ¥
A
&}
\ Lo N £
/ [
I}
- . ’
\
-
-
1
Xs
’
. \ : 2 ‘
©
-~ -~ (
» 8
. It
| Ce . / R
. - “
| # : O
. *
L e
v
L3
¥
_ [
¥
'S [] *
N ., 0 \
-
. . (] o '
1 t
. o
HY
:
. ¥ v N
, §
.
. W - 1 ’
35 o
. L
. b
X " , L3 s .
Py

A -

[

-
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" Co 'A & // | ! ,.".';_ I L "y . i
P o . 1-7,~‘31~ 5

o ﬁnswer‘s : (a)- Mo, (b) yes, (c) yes. 2 no (a) I, zv/‘ ‘_
. ; m g _2/’/8 (b) 2 - *5//3__. m : B/F .’f\ | ) ""‘ v
i v I ¢ ) . ' B -
. - . - T v S . .
- v .. .o ) co- v ‘ - . o " . \’
- ijgct.ive 17.2 (b) : | , , , o | | Com
‘OBJECTT VE‘ Determmng coordinates of a po*mt P that dwz‘des a 8egment
o | . into a gwen ratw. - S S v .
‘ . In ‘this- section you will laarn -how to fmq;l the coordinates of a point that
divides a segment into a giVen ratm. g
Vo R Let P = (x, y) be any point: an the Hne segment P P2 , where Py = - )
(x 1, y,) and Py = (X0 ¥a) | I | S
N ¢ c ! ¢ . ) V

* " - Let A be the projection of P on the line .

',\ through Pleand let B be the projec,tion of
| . ‘, - S P.on the line through P,R forming smﬂar - N
- oo s "triangles o ‘ |
, Ly T APPA ~ apPR -
. Oy L .
~— j ~ 7 ' ) (- - :‘g
L T e : v .
) I _ N
. < T oy -
' P N _:\
’ ' , J N
. b e §
4
‘ ’ )

S
F




‘Q\\(

A\
.

£,

1

o o e
L YE

S R AN U EI A «g-uf%-'l:{"ﬁ*Ei'~ S -__‘ff
17-52 ‘ ‘ %, { . LI ' . ’ =
' s i R R ’ ,, ) . '('.‘L ) o T s
Therefore »——tue =, ~o.and A 8 e . K B
RV 41 I - S ¥z B ‘
o S T ' e T \
Ch _ L axy AY) p_l-p- . < e ’1.
.. ket the ratios »— and —— = k; then = = k and -
S LA -\ A 212 S o :
The scalar components of PyP are - - . L i -
énd the scalar ;omponentsj%f PP, are_ _(see Task 3: Scalar . -
| Components) B D ‘ _ '. |
S0 ByP =k PP becomes [x - x,, y.~ y;1 -= klax, ayly © >
| \'}..‘. L : - ’ - “ni 'f L - .
Solving for x and y yields X=Xy =KkAaXx" y-y =kay
» ¥ X = -. y,z
_,Héﬁce; X = X +kax v
¢ &, y = Xl + k A y 0
.. z" . - ) . . g \
. . | .. ' . ', ,\‘0 ' ‘ .
“.The point.P can lie anywhere on the 1ine through the segment. :
PyP, and its Tocation will depend on the valué of k. |
(a) If @ < k <17/ then P TieS between and : .
a (b) If.k > 1 then Pgwlies\setween . and .i |
() If k<0 then P, Ties between'_~ and .




L0

"Midpoint76f-a seﬁmént'

Ad 1mportant app1i

~P1Py or K = %.f  k = % ince PP ‘S ’ °f 3 Pz

.' Wheh k = g, P1 = k<91L becomes PIP ‘= g 'P P2 reoe

S[){ - XI, y" yl]' = . N ' "

] . N gLt T . r
Lo R - . .

éolvfng-for X and y

X =,

. "' .
-
% X . . .
. . . A 4 B ' .
n . . . . . \ ' . . * L ’ ‘ B
f - N . ~ . R o . . a -,
c ™ ... : . , . L K . K
Y > IR T, . : . s . AR
. \ . ) RN E " .
. ) . BT : : . PR -
. o , ) . )
i ’ ) L . .
r
'
.

__since ax = x5 - Xp ¢ o« yom
. CoJ v and T o
0 N =Y -y Do . ) e

*+.  Hence:

o .o o, - . ) Rt

~

3

\ P P2 beCOmes PyP = 0 which 1mplies that P =

ﬁ)'
en | - o~

ecomes P;P,= PP which implies that P =

¢

L _ R SIS B

g/J | Sometimes you axe 91Ven the ratio r in which P divides the segment p P2

of P p to\r Pz)
divide

. (Remember k is the rati For example 1f P is the midpoint

of the segment P,P,, then the segment PyP, 1n a i:1 ratio r.

\3
‘g,

. {r is the ratio of P,P to PP,

5

, . .o N
IRV T T T L T T VT T I .

(P coingides with )

—— ...}?? c N

. . Yoo R .
R Ly, . - SN ! , ) PRI . o [¥] o
S ~ RN .0 o . . L o T4 S . ’ st TN Lo vy .
. - R . Con . . .y 3
S : L K SR T 2%
t : - . : Mo D . B ,
{ , . C . < . . ) wt .
) I i ’ L . ’ Co ’ . . ! -t . . J L

*__4; (P coincides with Py) :{




LACALLMLAS 3 Y2CA) HECORARAMICEN a5 2 4 BN
. ., v + , 'Y .
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k -
) . ., . N v 0 ' i 4‘4
LN - . N -~ .
17-34 - . \ , e
K F : . .
. RN '
’ - . . )
. . * L .
" N ~ . L p :
. . ;
' ) .
" l .
AN .
k] : 3
e 2 .

- S P :“..',' Any'time yqu‘ahé*giyenVéQraiio roit

- < .fx_;;),)"-"-_ E ééﬁ be conVérted tp the ratiotkjby . , -},'
w e e T ‘,/’)/u —X 'observing the first element of- thy Y
S R 7 |

';S' 418 ' *i," o Jptio r i% the numerator of the ratio -';.
A &m0 e
g L K and the sum of the elements of the

atio v is the~deh§m1nator of ratio k

For examp]e ' ;-, « S _‘.“ - o

»

S Taé{’lf the ratio is 1: l then k= - - '**‘"'f"pip*; 1
| | o T pb, =

“(b) " If thé(ratio is'2:3, then k = o Jplp =

T
O« _ o " ; . . '. ..‘ﬁ - v'.P1P2 = d%;;;
(¢} If the rafdo is 2:1, then’k =, = -~ pps-
. T S ' I
C . | PPy =
. S : ’ e ' Lo -
g f R o : R ‘ '

Answers: (a) k% % - (b) k 2 2/5, 1P =2, PP, =3, PlPQ'ﬁ.s,n(c) .'i O
k = 2/3, Plp = 2, ppz = ], Ple = 3, ’ : . L .

L3S ) . o .t . N o

. Examp]es: ) e, L ¥f’ - B S _
4 « . v S -l.
1. Find the midpoint of the segment PP, where Pl = (qdng) and Pz =_(-2! -6)..

Solution: - | . e

Wy . .
X

‘< ,. RV TR

<
¢ B 4 h‘ . . .
e X = " :
Co Xtk : Y= 39 " :
’ A - ~ ’ ] 4
34 s Y 5
% N { T




e L, e T \' I R S IR .
o 2. Find the coordinazés of the pojnt P which divides. the segment from P1

. - C Tty "4) to Pz = (5 6) 1n th\e ratio of21 _. | ",-’L T
R ' ) ' . L N P . . I '

. ) 1
o

Sblu.tiroln: Since PP = 25 .and PPZ = 1, (ratio 2: 1) T
. & ' o : S , ) ‘ .
| PIP2 3, k= S Ax a-. ‘l, ’,.Ayd R _— _)._ _
S S L T A e
. . v | . o . ),’ . l}‘ -‘ . 4 . . ' Ny ..

) . ¥
' . ‘ ' . L.

e -‘ N - ~.§’l o v B PR ‘ ' oo ~
. . . ; . ) . " N ..‘13‘\':.‘ =
\ ¢ ‘ - x‘ F“l]/s . y—= 8/3 o . . BN \ R4 .
o o : ) . st ‘:’{l L .. \ ' )

oo

{\nswers" k=2/3 (5-])=4 Ay=(6+4)=]0 o . |

. LY . g
C L «x=1+2/3(4).’\"y=~4+2/3(1o)

. . . £
= » ’ H . Yo

e

) P .

. .t . . Ce
L ) ' oot

3. Find 2 points on the Hne containing Pl : (g, 1) and P,_ g5’( 3, 4)

. o each of which 1s four times :as. far from P2 as it ‘is frpm Pl.- PR U
Solution D

- One posLHon of@P %’ss between Py and Pz

where k- =§/5 (ratfo 1 4) ‘The other

pqsiuon is Whege Pl 13 petween P amd P,

or where k% -°I/3 Ry '

For. the first position, P 1nternal (k 1/8) PR =k P, p2 Y SN e

3

X =x +K A X - Y= s

«®

. Hence\:-. p a._-_(]’ _0‘) N . -“'. . ‘ . ; | . . ‘ .‘. nl v .
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P T A T . . ‘ . ' - L . - A o . DA

A S O . . : . ; . . L .. . .. . . g Y -t

. . . : . . . . s X ' C o B . .
.. I . . . ! . . » .

.!._,,;b, R __l ) N . . . . . . . .
SR : : ’ e
R Y - . * . - ' . -
P A ] -

. For the Second'posltion P! external (K = -1/3)

. - . ’ . . . ‘ R ('3
. . . . . ;
v (Y .
. oo
¢ - . . . C g g % . 0 4
. % . -~
4 .x. F] K y“_g fh p . N . ‘Al‘-'- s
- o : — — A , LI |
° . - ‘ ' . A' . .
. S A . I
, .

‘e s ( . . . K : . ) : . .D !
» e e ] K ' xl - . ) ) ; y. = te » \ . “w v )
o . . A ‘ bl i v
‘ * . . ' ' P N .
. = (11/3, -8/3) o * g
\ v . ey ’ ) " A .
I . *,

»

4. Prqve that the diagonals of any parallelogram bisect each other '

-" ", - . ¢ SRR Consider ‘the parallelogram in the figure

. __ Dla+he)  The midpoint of diagonal AD is '
# - * The midpoint of diagonal,CB jS'
< , - ~Since the two midpoints are both
g h . . ] ;5 Sy e C T g A e
o v S - (@ +b , 2 ) , the diagonals bisect )

| ;“ J R ‘p. C o " each other. . oo ) -
| _ | S . b . ' a. A : T A B ‘llt_
| | | Do'tﬁe'followjng exerojsei‘on-oages 46~47: g
. Proolems 1, 3, 5,7, 11, 12, 13(h & bj,.and 14, : . '})

Self evaluation Obﬁﬁttivé l7 2 (b) 1 - L

[

B ')

1}1 Find the midpolnt of a ‘segment P1P2 where P (2, -7) and pz = (-4, -9},

<

| 2. Find the point P that divides the segment P P2 ln a ratlo of 2:1.
‘@ vheré Py =.(5, 1) and Py = (-2, 3).

v

3. Prove: The, mldpolnt of the hypotenuse of a, r1ght trigngle 1s '

B equldistant frOm the 3 vertices | N -»f oo L
l\’ o Y 60 . . ' »
o . . ~ . ‘

’
Lo . .
. . :
4 & W el LN
’ ' - N i .;,' ol N ¢ ot
AN ) . P T T TR - I T T T A et




T Prove:
R _

“|AD| = |BD|"= |cD|

Answers: 1,

3;.

midpnint (-1,

L L

|AD| = |80] = |bc]

|AD| = d, =

)

‘. '.’n . ‘ . | . 17"37'

2. (1/3, /3y ,
Place the ﬁight angle C at the origin.
Let A= (2a, 0) ahd B = (0, 2b). Then the

midpoint D of the hypotenuse is (a, b)

Viza - a2+ (b)z = Va2 + b2

|BD| = d, = \/(-a)2 + (2b - b)2

|CD} = dy = a2 + b2 -

Y
1
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°
'\
- 4
o
4 4
1
]
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e _"‘ ' .
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.. ( Sumary - Subunit 17.2 o - o | ’ N
- o \ » _’ . ’ .

Qe

This subunit is about line segments, -How.dp ybu name a-Tine

_segment; what is fts length; what are its scalar components ahd direction

LI 5

cosines?

"

Aesegment is named-in® terms of its end points. A directed segment

”has a djréction dependent on which end point 1§?the initial point of

the segment. The scalar components of the directed segment are defined
to be the projections of the directed segment on the coordinate axes. And
last, the direction cosines of a segment are. defined in terms of the scalar

components and the length of the segment,

The last part of the subunit is onvfinding thé coordfnatgs of a point

that divides a given segment 1nto a given ratio,,and a. formula for the

.l

midpoint is developed,

oy

'
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" Subunit 17.3 -~ Vectors

: oo <
:7 ‘ T ‘o .

. .

OBJECTIVE: —Perform operations on plane veotors and analyse resulbe.

(3

Rationa1g

" At this point we will discuss some of the opeﬁhtions;perforﬁed
, bp vectors and how those'operationsrare applied to various geometric

.

concepts.

[ 4

Instructional Activities - Subunit 17.3
Read.pages 33~36 Since the objective of this'section deals w%fh

performing operations on plane vector§, you might find it helpful

.. en
to 1ist those operations defined in the reading materid]
" Operations:
: w 5 i v,
b
» 4
T )“2 .
)

The Operation at the bottom of page 34 defined* as k {ul, u2] = [kul, ku2]
1s called scalar mu1tip11cation1 The term scaTar means that k is a-
- number not a vector. -So, scalar mu?tiplication for vectors implies thgt

you are multiplying a vector by a scalar.

'

Notice that\ the product

A1

produced is a vector.

1 o :
Now try.the -exercises on .the next page.

» N
. B v
' “
‘ b : ¢ «
v \ . -
v .
1
)

"




i Exercises- R | o : L .

Given. u= [3. -1], v [~4 2] k1 = 2, kz a4, and k3 = k, answer
“the f0110w1ng questions. ‘

~

“

4 . - [}

.. 1. Circle all of the geometric represantations of the vector u i the

drawing below. L | ¢ -

' ¢
\ T‘
¢ . 2: Find: . ) “ 3 h'_ ) ’ . " D . ;,‘ .“ ._J.A,‘:‘\ ' . I".I',.:‘. e RS N ¥ = " .'\..
(a). . J;’/" Y
- " (b) u-v . . ' ' Co
() kyu, kou, and kav -and discuss the effect of scalar multiplication
-on the product vector. .(When does 1t stretch or shrink a vector? .
Does the direction of the vector ever change?) '
/ o / | 5
z- i * 'y RS
o [/ b . e L ’ ) .
/ ) - ) . b
)
r’ »
. . . \ -
; 3. Represént u in terms of a unit vector. ‘
o ) .- & . : ' z'
- oo .t R ’ . ' X ) :
. ) ® u. . :
v ' ’ .-: ' .. . ,0“"... o g &?‘ ‘, .' ¥ ¢
RN : S . o oy oo S . g
I IR A DR A XY TN o
i ~\. . ll ) . W : . B )
I e o Lol R




."kavu!ﬁta 212 (-2, 1]

. ' P |
> ' w70

"”*_

, B ObServe that multiplying by a scalar does several things
<&

It either stretches or shrinks the vector

if Ikl > 1, )t stretches the vector
if |k| < 1, it shrinks the vector .

)
i A
Voo ¢ ’
N ~
L3 »
13
&
“ .
)
v
46
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. - ] \ : "‘,
AL : -
o N v N N R
'y S W ; 14 ’
A ORI N g N PR R

' »
P T T P T VT TR

~

. 41 .‘ .

: ) \ f'.jl’ : , 17.41 L
. .
. Answers :
1. a * *
|
e iz e | ~(a:‘)._ ~u'*_~'*'V"’""_f!11' + Ve U3 + “vz] -
) =3+ (-4), -1 +2]
- = [—-]’ 1 . ' ’
. . ! {
. | \ . |
“(b) u,~v= W (=v) = Lur+ (~vq), up # (-v3)]
LR [3 + 4, -1 - 2] . -y-= [4, -2]
, s [7, 31 ; i
“(c) kyu =203, -11= [6 T
Kyl = =4[3, -1] = [~12, 47" .

g




. 2. It eithpr preserves ‘the direction of the vector or it reverses

the direction of the vector. e | | " '
: o n if k > 0 it -preserves the direction of the vector i :
if k<0 1t reyerses the difection of the vector . R R

< S0 Uz L : _ . ) "-.. o
3. u=|ul ' =

,k'l
ol " Tl B
U=\ R +(-1)2 = Vio

N T U2 | 3 ‘ - _—
S s ulf— AL b= I A
. . ' ’ 4 | |

" .Notice that | 3 -1
S KN \/-— \/——

cbsjnes for the vectorru, L =

3. -1
L " * YT VI T

is a unit vector and it j?‘aiSd direction{

-

}
t < ”e
s . /
‘
. e
seen - cameflerd ~
¢ _ N
4 !
- i :
R \ .
C ‘ o
' y - '
[y .
. \ s
¥
-
2
L]
~
&
R
~




N

s 0On page 36, ‘1n your tékt,-work pnobiems 1,

5(a. C, e)w 9, and N(a, ¢, e, g).

/\

"Rea& pages 37-41, 1n'your,text

P o ~- : 17_-.43.

‘ <;\\: - S f ~§n “. ~'.3;~.w -
'z(aQ C» e)s 3(3): 4(as C, e)b. | . J-‘j
9 : I

<

In,reading\the.first paragraph on

page 37, do you know why the coorihdatés of Pl and P, are the direction

cosines of u and v?

1(”

[] .
&

Answer : Recall that any point P (x ¥) on"the un t circle (jfgircle whose _ E%;.

- radius is one Unit) has the property that r2\= x2 " y2

Sinéb r2 =

» then

. TNt )

# { L ] - gt

Ky, but this also is a property of the directﬁon cosines ofa = . -

*ﬁ{\ v, I : N ,
. . - L _ \
Read pages 48-50 in;your text." Co

At the top of page 48 (an paragﬂhph) you find the statement

~mj -be the direqtion COSines of u'= [xy, y,1.

On page 41-42, in your texty york problems 1(a, ¢) 2, 3,.8, 5, 10,11, and 15{a)" \

Remember that ml = C0S B where B = (90° - o ) and cos (90° - e ) = sin o

- am o

~ AREA OF A TRIANGLE

A =% bh

On pages 50351, work problems 1, 2, 3, k= (a) 6, 7

3 ‘..”." " . . . ¢ c . ":.%ﬂ' 4 &
I - , » : ' v
. o . - D R

Csine 2 h/d,

let. £; and
Then 21 =005 o and my = sift e |
= 'h = d, sin 6 |
1 T

18, 9 (sée 8(, 11(a).

43,

.‘:‘
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Self evaluation - Ob,jective 17.3

Given the following points '\ = (4, 4) P, ={(1,1) "P3 = (5, 3).

.’}s . Determine ) 5 ' o | ; %,
M(a)- 32, _dF and find cos 6 where < ¢ = & L PaPiPy @ . ' (} |
(b) kP\Py where k =3 .© '

(c) are Ple and P1P3 perpendicular
. .}:»:. %' . R . . ’
(d) f

nd a vector complimentary to.PsP,
(e) find the area of the triangle P;P,P,

Al

- f

On pages 52-53 you will find a .set of problems that will be a very good

; review for the first three objectives for this unpit.

oW




. Te
’ .

" Answers - Se]f;éya1u5tion.0bjectiyé 17.3

I ,"‘

. ¢ - oo '
(a) = PPy £L-3, -3], - |

\ . | ‘_. . * " ) . . . ' . - _;J“‘l"ﬂ-
wm—— . ,. ' . ‘ !
v = PPy = 1, -

©cos 8. U sV T
. IU' |V|

cos o = 4=3)(1) + (=3)(-1) o o | e

%ﬁﬁr 4??*

dog 6 = 213 <0 - Y S

o :V% ‘-6 ]

(b). k1, -11 = 301, -1 = [3, -31

(c) yes

e

L — ‘ ._§> “
(d) PoP3 = [4 2] sb vector complimentary to P would be [ 2, 4]

(e) A = ulv L Uyt uv, | o
TN R
N TE RS TR |

A=3+3
--.T'—

A = 3.square units

e
[+

: K - s 2 : . : .o - g
I T TV T T T T P Tt O U ST T T T T O N S BV



Subunit 17.4

OBJECTIVE:

Detérmine the'aosihe.and tangent of the angle(s) formed by the y

intéraeqtioﬁ‘of-tyo lines,

,i

Indtructionéh Attivity 17. 4

‘Read pa

ges 55- 58

S _
2,\ <

In example 3 1 on page 55. another pair of direction numbers can be , .

.fouqd by considering the vector -u = P2P1 = (-6, 8}

[

-
w

on page 58, work prob1ems'l 2, 3, (do a, ¢, and e in each problem), 5,

6(a, d,

_example. below - T . S .

. Read pages~70+71. o
Equation (2 7) is on page 38." CoL

‘ Notice
pair wi

. ) \ -
f, and h) 7(a & c), and 8(a & ¢c). 6(b) is worked as an ,

v J ' : . - @
Examp]e 6(b): = , . Lo
. Construct the line that satiSfies the'following
| geométric cohditions It o) tains the point (3, 4)
and»has direction numbers [5? 6]. '

o
Locate the point (3, 4) and from.that
3 point draw the vector whose scalar -
components are [56, 6]. The line that ’

44-—4_;—;.-4_)( (5, 6] 1is the required line.

-
SN

that the 1ntersection of two -1ines forms 2 pair of angles. One
11 be acute and the other pair will be-obtuse (unless the lines Y

are pqrpendicular ) ' | fo . .

)
- 4 ‘

contains that point (3, 4) and the vector

B 9

. .
K
.\, o
.
. . .
O .

(]
s, . ‘ R R : . . : ", . ey t . A . BTN
L e 5 N . s L R b sak R T T T T T T I T T TP TV T T T T v TR S S Y Y S e Ty



v : i N -
In figdre“3~19 L

R L an exterior angle whose', ;f\\

. 'measure is equal. to the sum of the 2 o
- d

' opposite 1hter10r angles

In figure 3-20 ./

\I.

o g 0 =" ay + (m - d)

- ' ‘ o *(1Tf 0) = '

tan (mw-0)  # -tan o = tan( 01?_ag v

R o‘ . i
tan (5 ai.- 02) = '
k -tan 6 = tan a, - tan 0,

'] + tan @, tan “2 e

nee i-sdo

5\\; 1+ 51‘52 ‘ o T '

’
w
)

v Lo e . . ' o © 49 -




©.17-48
.. \
o e ., —_— tan 01 - t&ﬂ (12 s 52"','31~ g
oo . Answeps: e, Na, e e respectively.
L : 1 ‘4 tan “')_ - tan ag 1 + $) S2

A o . .
.

On pages 72-73, work prbblena_l and 2 (do a,'c,'e* & h of sach pnoblem) 5 and 10.
. . .‘\. “ V .I.“ - .nA ’ | ‘ ‘ . S \'1 | “.'
Self-evaluation - Objective 17.4 o L

¢. Given the points P, = (2, 1), P, =ﬁ(_2’ -2), and Py
. Ld . . . N " . q
’ (a) a pair of diréttgsn numbers for the 1line containing thézvector PPy .

—
(b) the slope of the line containing the vector P2P3
(c)

= (4,/1) determine:

the cosine of the acute angle e btheen the lines containing the
--D---)
vectors P2P1 and P,P3.

" (d) the tangent of the acut3 angle o between the lines containing the
‘ e ———
( . vectors PP, and’ P1P3 L o
(6 is. the angle obtained by turning a counterclockwise direction = . |
from the line whose slope is s1 ta the 1in€ whose. slopé is 525
(e)

e,
if the lines containing the vectors P 1P3¥and P Pzdre perpendicular

. N
.

L T Y
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LY
A Ay
*
bl N ’
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Al
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Aﬁswers: 1. «a)

. (b).

- te)

(d)

2, -2} ork (2, -21 for any kER"

£y
g
B § .
>
© .

s = ]/6 I ‘ . . .
UIV1.4 U2V2

jul v|

$2 8-

where ‘u = a, 31, cos o = 2
vV = [6’ 1] b 5\/5_7—

cos 6 =

5; = slope of l.ixne containing. vector P,P3 -

- 5y = slope of Tine containing r PPy
$ = ]/6 Sz\susjait.

tan® = _3/4 - 16 =421 :
. T+ (178 )‘{373‘)‘ o R

tan 6 = : —
1+ 31$2

.
a, "o -
"no: 55, A0 : ! -
’ 122 , S Y
W
1]
w
-
©
~ ’ .
[ .
t
3 j - ’
. .
Ay
n
LY
-
L4
‘5@ ¢
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4
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' Subunit 174 )
. “ & ‘
OBJECTIVE:'
g8
" (a) Write an aquatwn m any of the requested standard formg (slope-
’ ' mteroept pozn£ ~8lope, eta.) of the Zme which satisfies a gwen ,
N e set of conditiong and sketch the graph. . .
L ¥ S
(b)) And gzvgg an equatzon of a Zzne, determzne the following: (a) B and-'
- y intercepts, (b) slope, (e¢) direction numbers, (d) 3_pomts that = .
v . lie on the line and (e) gr'aph the line. . '
oo Instructional Activities Lo | | |
ftgg”; . There are 7 different forms: of the equation of a Jine (a 1st degree equation)

- 572f‘ which will be- 1ntroduced in tnis section’ It js to your advantage be

able to deveTOp any of the forins from any of the other forms. Tn some T

cases the information or conditions given will dictate the use of a particular

form you will need to recognize when dhe form is more advantageoug than

. another . \ e . VT{)‘ v _ _ |

~"Read oages 59-61. ﬂlParametric Equations)
It is 1mportant that. ryou, realize that it takes both equations,
g ‘X.= xl +t A xand Y=yt t Ay tqsdefine one line.

’

Read-oages 62-64. (Direction Number Form) - ?
*®

To eliminate t from the parametric equations solve the equations slmultaneously

‘\‘ ! .
BY (X =x)+ta Xy N X Ay =_x1 Ay ¥t3xa y. —— T
3 o _ ) ~ .
Doy =y Y b y) CoAxEey ax-taxay
’ oo ’ .' / AA N L
tHis form is _ Clxay-yaxs X1 Ay -y 8 x| .
very useful IR , M

h

N ' \,;/” : S ' XAy -~y.AX xlAy-ylAX"

. . B Y S \'A AX . AY

- ‘. L. ™M N r- - . . . ’ .t ’
. H 3 £ A N
A . N : - J 1 \ o v ¢ , -




":"

A.corresponds to - 1n the direction: number form, - 2

On "pages 64-65iw6rk problems 2 and 3 (a, ¢, 8.e), 5, and 6.

. »
-~ . )

Read pages 65-68 (General Equation)-

n exampie 3-12 you are asked tb find a pair of. direction numbers of the ]ine -u!!f

o

whose equation is 2x - 3y.+ 4 = 0. it is imperatiVe that you know the difference ‘

4
-
™

5

1Between direction numbers f0r a line and the coeffic1ent vector of the equation.

The direction numpers for a 1ine are the scaiar components of a vector ON the

line. (In the figure, the vector cQ-u.”)

LU )
[

for you to compare the direction

p Y ' ’
- o genieral form. L ‘
Comparison: | | : o o
¥0Y-YAX=X Ay -y e Direction- Number Form
General Form
The coefficient of X (a) in the general form corresponds to 1n the

dirdction number form. The coefficient of y (\\ in the general fonn :

i

- uafab] T The coefficient vector u = [a, b] is

a vector perpendicuiar to the Tine.

- number form of the equation to the

N

: At this point it would be a good éxercise




4

K . 17,52 : . AT #' ‘l . A , L .‘..; '

- So the cofefﬁcteht of x (a) and ‘the c0erf1c1ent of yﬁb) in t eneral fom | '

. * . . L o T é,

corresponas to the coefficient of x (Ay) and the cogff‘lcient of y ( Ax) in L .

the direction qumber form. ST : L ]

X3

& &

“ _Since w = [a b] is a vectqmperpendicu}ar to the Hne ax * by tc2Q,u=

‘»

a, b] 1s perpend1cular to every“ vector contair?e\d on the line. “One of the

vectors on the' Tine would be the vector co-u = - (see page 48).

. Since cp-~u = [ b, a] is a vector on the Tin€'; then .the scalar'comporients

of co-u must also be a set of direction numb_ers_forj;'h'ie line-ax + by + ¢ = 0.°

) ['b,_a] = | ’
| ~AX = -b ‘ ,\ _
Ay = a ,
o
On ‘pages 68-69, work prob]ems 1, 2 and 3(do a, Cy e in each problem) 4,
Hx(a & c), 13, and 16. | _ S o ‘%
On p_ages 72-73, work prob}em_s ‘3 and 6 (do a, C, & e in each pkeb:lém). o
| | pol N ' -
Read pages 73-75 (point-slope, ﬁntercept 310pe intercept -~ don't resd
the section on thé normal form. ) /. . iy K,
Point-Slope | | | , y B
In section 3- 7, pa.ge 73, in the ﬁwst paragrqph since the slope of a Hne,
5. = Ay/ox, Te¥ ax = 1, then s = /Ay Hence a pair.of dire‘ction number§ ..... \
’ . . ‘ \ .
Lax, oyl = !s] ' K
. , . / . ( . \
Intercept Form ]’/2/ o {’ . . R
| f(o,k) In the first paragraph of section 3-8
., on page 73.since h and & are the x and y
X - mtercepts then 2 points on the line wou I .
¥ be Py = (h. 0) and Py = (0, k). and the
slope s would ba:

SH

. . . | . ' n . # ' _ ' l |

LI I -Q:.‘
VO \
LRy ST P T . T e




- Answér: s'= -k/h -»-' - o

b
X3

A pair of direction numbers {ax, Ay] would be :‘ L.. \ .

g -

The d1rect10n,numbers are the sca]ar components of the vector co u =

A vector’ perpéndicylar to the iine woyld be um\

. .
The eQuation of the line ax + by + ¢ =.0"where c = -ax, = by, and

sk

. S [a b] [k hJ becomes '"”h;”w : u‘.mw.w”..“w”:m or kx + hy - kh

d1v1d1ng both sides of the equation by hk yields:

' x7h + y/k = 1 Intercephhforﬁ |

Answers: - birection numbeps: Fh, -k] , _vector.perpendicu]ar: u = [k, hj,

eduation: "kx +-hy'é -kh - h(Of.

o

| Slope-Intercept Fodﬁ

As in the point-slope form, a pair ofidireCtioh numBerS is [1, s] (where
the sTope of the line 1s s). The y-intercept is k,‘ﬁenge, a point on the

: m ‘
- line is P = (0 k). o i» | . h

the equation becomps L . ", Or SX - y = -k_~ .

Then using the dtf;ction number form, XOY-YAX=X0Y-Y oX

and so]ving for y, y = sx + k Slope 1ntercéﬁt Forml

\
2t

On pages 78-79, work prob1eﬁs l(a,xb, c, & d),'2(a, c), 12, 14, 15, (HINT!
Make use of the §}opes:éf the 1ines) and 18.

4 “
KA

Read pages 76-78 (Normal Form) e

The figbre 3-22 1s provided'for you on the'f0110w1ng page SO you can refer
,to the figure. while reading the material on page 76. Also’prdvidbd is
further explanation of the derivation of the normal form of the equation

of the line -- (correspgnding to the top of page 76).
0

©
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i

HENCE .
o Ixcosa‘+ysinam'p

Normal Form«

1; i "': .. . i! n & ‘v o o .
< o .. " Ve
17-%4" . " ' “.
« e -
LS \ )7
. ! , ..6, .
. POxy)
- 8 ’ .
v — N [}
' K ) _ X «
‘} w . | ) (C.OSQ('?,md).\ﬂ A g -
Nor'mal axiy
! . g
v
“Figure 3-22
- -t Bt
Since cos 6 ! * Y where lu = 0P = [x, y]
|u||v| ' ,\y.. .
v v=00 = [cos a, 35ina]
_ then cgs 6 = | , ’
and since cos?2a + sin2a = 1. , . cos 0 = _'ﬁ“
and \/ %2 +'y2  cos b =Xxcosa +ysina : :
A . ..__A__._.‘._.!-— ’ ‘ “
BUT \x2 +y2 =Qp
$0, X €COS o + y sin a = '
R .ars'd since cos 6 = I(_Nl s then |0F| cos o = 18R] = p "

te "

Answers:  [x +" [cos o | a + i |
»N‘_ C ,» $fn a ] x cosatysina |6F| c0s 6

9.
VX2 + y2 '\/t:os-2a +sinfa VxZ + y2 ' .
, 59 ’




oo 17-885 .
Ty - ’ . . - . : : . . . l. ¢ . ™ |
| Notice\the two conditgons'(midd1e of page 76) that must be met before . . .
. .' _' a Hnear equa)ﬁon “is said to be in normal form. (Both -must b"’é met. ) ‘ . ‘. . X
, @ They are: 1. R ? . . ’
2..' Q sy . | oy £ "‘“&’
e | o o - A
. L

A]so nbtice that to change the general form ax * by + ¢ = 0 to normal form

' - you must change» the coefficient vectar [a b] to a unit vector. (t’o meet
. ~condition 1). o o . e -
. y . ) . : N oy T,

A% A

. b o L .
. Since- \fTTt)—Z . VaZ + b7 is'a .unit vector, divide the equation.

A

ax+dby*c=0by

: . Answer:  /a? + bZ - o . )
.. . N v > ' E . ‘ * 5.
. Hence: . a X 4 b y = N _ . y
. -7 . Va? +p2 Va? + b2 VaZ + b2 . !
L : P . . : \ ’ 3 *
L To meet condition 2, the constant term was moved to'the right hand : ,

sid,e.oT "the équation. Also the constant term must be p051t1ve This is'®

" done by 1ntroducing a constant term e"-/il

b -G

R
e VaZ + b2 e Va2 + b?

come———=z=. | 18 still a unit vector for -
, e \/az + b2 " ' e
‘ either value of e.

\

85

T
T T T T



Ans@ers: S, 1, ‘respectively.

N K . . v . s e
. . ; S C v . : S,
' . : - I ’ . . . ' 28

, i7~56:”

t 7o

g

- The value of e is deter‘mined by the sign of the constant tenn c. If

+  the constant term ¢ (in the general fonn) is positive, then e =

If the constant term ¢ is negative, then c = ‘

4 o
a i ¢ . - 9

)

' Read very qarefull y the bottom paragraph ‘on page 76 and the top of page 77.
" 2 b8 : / )
Since ,-]80o < 1860, (you should convice yourself of this by observing

the ngres buelow) notice what happens as the normal axis is rotated

‘through ‘the ang]e 0 *a < 18()o What happens when « >180d

. . . J‘ . \
v ' /

~arnmecay,

.o




o
-
?

Sin « is posit1ve when 0 < a < 180°. (If‘sin(x 0, then « = 180° or 0° )

«a must be measured counterclockwise when sin a is positive Since

¢

sin & isgnegative when -180%< a < (°, thewingTe.a‘is,measured cluckwise

when sin « is negative.

_Cos a is positive when |«w| < 90°; then the angle a must be acute when

cos a is positive. Since cos o 1s negative when 90°< | a] < 180°%, the

- angle c's"_'is obtuse when cos a 1is negative.4cos" a=.0 when o= 90° or ~90°) .
: o 2

In example 3-19 (page 77) nottce thatlsoth condi tions are\metlin'the’

equation: ' ; o ‘ .
5 5 '

‘a 3 4 . . ) . :_'! .
. [}'—g* s -—g~} is a unit vector, and the constant term is

positive and is written by 1tse]f on one side of .

4

y o the equation,

qlso notice in example 3-20 that the equation -1/2 + V/3/2 y=5 is

in normal form while. the equation X - \/“.y +10'= 0 is in the general
fOrm " | )

. i

- On pages 78~;3. work.pﬁobiems‘3(a,'c,.e), ld(a. b, ¢, d; g), 11(a, c,

) e) and 20. - \ : P

s
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™

S Self~evaluatfonw
My . . ‘Q

P vaen ;he 2 points P, = ( 3, 2) and P2 = (3 0) write the equation

of' ‘the 11ne through P,P, in a1] of the 7 forms and draw the graph : L
~ of the Tine. ) ‘ | |

v ;
N | o .
2. ‘Given the equation 3x. - Zy +5 = 0, determine L
. | (a) ‘the slope ’ .o
; ¢ (b) the x &y 1ntercepts |
" > (c) the’ norma] intercept (p) - L .
(d) a vector perpendicular towthé line % | { S s
. o (e) a set of direction numbers for the line f

® .




1 B = U6, <20, hence axis 6, ay & -2

b

"Answers

-

S®-ay/ ax = -2/6=-1/3
(1) direction number form - ) |
o Y-y4AX 5 X AY - ¥ AX
x( 2) - Y(ﬁ) = (- 3)(-2)- 2(6)
-2X - 6y = 6 - ]2

2x + 6y —‘6 = ()

Notice the ¢oordinates of P, and Pl satisfy the equation hence 2x + 6y «6 =0
is the required equation ' |
“(2) slope intercept form
-2x + 6y -6=0
OR 6y =
y =-1/3x +1

-2X + 6
OR Jy 3 -x + 3

(3)° point slope form y Y1 =S (xe- %)
P] ;.('3) 2) |
s = -~1/3

y - 2= -1/3 (x ~(-3))
OR 3y -6=-x-3
X+3y-3=20

. o



T A i LA e
\ : . Lo S . . KETRE AT

g (4) intercept form. x/h + y/k "l ’ |
] N &; k=T (fiom equatibn above: y - f;' ) o
| 6" X3+ y/1 =1 ". | - - . |
e OR.xtay=3 o . - :
- ity -3=0 . . | E . w
| (5) paramettic fotﬁ U X ) Xy + toatx d
\ ; y'?‘ylﬂgt A;Y . ’ | / '
. ‘ pX = 6 . | R B

. . v . . . .
| f}. o ' 2 ‘ e

&

| o s (3, 2) | .. o | | ).
t, - -x=-3+6t'.' A
N T O R - f;~f
' _,/You 'shayld. verify that the parametric form can be"%educed:to he -
eq:;tion X + 3y - 3= 0 by eliminating the parameter t. /ﬁ'

tr . ' . /'\

. .
SN
. WA )
N 12
) !
’ /

* (6) normal form -"' . o /

. 2x+w-6=0 B .//
A

. . 2X + 6.! . 2 . ' ;

N {Jﬁ#e{ «ﬁ&GZuJﬁ+62

; ! ‘2 ' !

. . —_/‘ . —
% S V40

‘/ | - ‘ ;:SQ

Ep

L . |
3 '

X +:'

6
\/.._
V10 V10

FTTITE TS T TY IT T T T TV U T U v C N v VUi Vv T U P Y S




2. (a) -2y -3-5 - x=3/4 k=52 .

(7) general fov'm ax + by tes= 0

f ‘;_ﬂEAx, ayl = (6, -21 so la, b1 = L2, 61 PI - (-3 2)
¢ = “ax, -by;
¢ = .(+_2)(_-3)_ - (6)(2) ’
¢=6-12=-6 |
ax + by + ¢ =0 becomes . L

X +6y-6=0

=yx 482 /

(b) y intercept (0, 5/2)
“x intercept *(-5/3, 0) .

(€) 3x - 2y + 5 =0

- Ve +1 - V9 +14

=3x/V13 + 2y/V 13 = 5/_V_i3 P |

(4) [3, -2 AT
. (e) [2’ 3] , . - | “ w | . | -
i !

¢

The objective (a) of this unit states, "Writq an equation in

gwen set of aondztwns and eketoh the gmph "

P T TR T YT e S . st N

; any of the requeéted etandard forms of the line whioh samsfwa a

61
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17;62 : ’ ll . .' ‘ R . 4 l. 4 ﬁ

write-a 1inear equation given some conditions. The conditions you

: s'point. Another prablem you might encounter 1s\that of writing the R Q;g :
- the equations of the lines forming the angle. ) Sp in this section

them to write the required equations,

~ .

In the previous materia] you have learned the forms’and how to - L

have used,so far are: 2 points a point and the slope. the slop o
and y- intercept direction numbers and. a point a coefficient vecgor
and a point or some cOmbination of these conditions ‘

]

You might be asked to write the equation 'of . a 1ine para]lel or

' perpendicular to a- given Tine or to write\the equation of a line

parallel to a givenline and at a 91Ven dist ce from a fixed

"equation of the line that bisects a given angle (where you know

_you will 1nvestigate some: of these conditions and learn_ how to use.

-~

Read pages 80-81 (Writing equations of Tines:parallel or perpendiciilar - >

to given 1fnes.).

&

In the discussion on writing the equation of a line perpendicular to

b the Tline ax + by + ¢ =0, the coefficient vectorwf = [a, bl is

'perpondicular to ax + by +c¢ = 0). , S

perpendwcular to the line ax + by +¢=0. Therefore,; the vector
u = (a, b] is paralle] to the required line and the vectorfco~u\=

[-b, a] is. the coefficient vector for the required line. (The one

e . . . .
N ‘. N . N ‘ . 1 0
. . . . . R




o .

In the figuﬁg 1&; 21 n;qx + by + C" 0

perpendicular to; zl.\\The equatidn of

£2 is of the form ~bx + ay =\k, «-:--
(CO ~u_= [ bﬁwaﬂ s the- coefficient ' ‘\“

. vector for Zq) Since (X1- yl) 1s a p&int
| ’ (~- - oo L
on £, k ~b><x fay L

"

o

* .“Hence: *bx + ay = -bx1 + ayl‘rOR
| ?PI' bx o ay = bxl - ay1 -
k" 1 . ? ’. q_.' PR - , . . N
You may also use the direction number form since u = [a, b] 1s' ' ‘ f4jg P

paralle] to;£2. u is a pair of direction numbers for £2. and

R & T ‘ . .

“XAY-YAX= Xy 4 y Y1 A X ~ .
: : L o e . R
- Hence = | . \ﬁ\u\\_; ER () SN

~ .

. s . .
= . : ' * ! IS o .
. R \ . . Lo . n - .
. : . s ¢ [ . )
. ' . ow N e . to
tm—ae . I ' . - - b
R A . . o~ .
. . - - Gy o ..

Answer: bx - ay:= bx, - ay)

'ﬁ‘ ’ B ( ) ) O )

. On pagé 81- 82. work problems 1(a, c), Z(a c), 3(a c)y 4(a, c), _ e
- and 9. ! e ‘ . -

. i 4 S e oL
: L L . B e . EE
N A P A . ;
Ye. N Yo A ¢ - o
. : . [ ¢
o - : : va s s -
. £ sl
6 T 1% 63 i
N .ot .
. . .

aqg &) be thé equation oT the 11n¢ f@ﬁfzi_;_m;;:




self evaluation

‘1. Find an equatdon of the line that passes through the qunt

) ;'a\ / "vf": " *

oo (8, e0) and is parallel to the. Tine 4x Z3y 2V
2. Find an eQthiégréf thg,[{neJtﬁab;passeSh;hrqugh,the PO{QI; .

. u\\;\(g,.~1);qu_1s pefpendicuIQr to a‘lipe*whosg s]ope is 3/2.




| _ Answers : . |
‘ ' . T‘he equatjon is of the form ax + by = k and since the line A
e | : passes~through the point (5.‘—1). then k = ax, * by, so k.’ -
4(5) ~"31-1) or k =20+ 3= 23. Therefore, the-requiree eqnatipn . :' i B
Msax -3y =23 | o L

- ]

” -

o (VAR e .
2. The slaope of the given line 5 = - = 3 . Therefore the TR
- ) . Ax 2 : , ¢ .

s]opeﬁof the Tine: perpendicular te the given Tine wiil be -2/3.

&.

A set of direction numb\{s for the reguired‘iine is [3, ~2] ar* .o

. o Ehe equation o : ‘. - L
E e . ) - XAy -~y A X 3 -xl_ A y_"“,yl A X ¢ o \
becomes e N | sl . N

R RIIC)
‘!]f ~or o . - . |

2x + 3y = 1

J

". Read pages 83765 (Distance from a point to'a line)
' | 4 - e .
\ . ST, | | . .

In the'secohd paragraph ' 83 ax1 + hyl + ¢ # 0 because only = .
_— points on’ the line gpxisfy the equation of the Jine. Notite that

I S - the distance from a poinf to a line is” perpendicular distance
. ¥ . *;,.!" . 3 | o . .\ ”‘;
~ '
On pages 85-86, work probiems i, 3(a. c) 4(a. c) (Hint, since

paraiiei 1ines are everywhere equidistant the distance firom ANY

. PO!NT ON ONE LINE to the otherrdine is the’ distance between 2 parailei

. nnes). aﬁil.an\d 5. ) l " .__a_#




S T17-66 .
) ’
""", i
‘Se1f~eVa1uat10n o ‘
“1. Find the distance from the pmint p - (3 5) to the line
2K - Sy -1 =0, ) o ' | ig\
& ?f: Find the height offa triangle whose base lies on~the line

X +y =2 ‘and‘the vertex of the angle opposite the base is at .
'the point (5 4) PR N | -

3. Write the equation of ithe line parallel to the vector u = 4, 31

’ ~and at a distance of 4 units. frgn the point (-1,.-2). "~




o
7. Answers!

o 2(3) - 5(5) -1 | SR | | . "ﬁ
1. "6 = = 20/ V34 . -
Vo +25 " - L t

x bea-2 =~ e

| 2, ¢=2"1" % = 7/V/A& L
= - Ves +16

The equation of the line is

ax + by-+ ¢ = 0, where [a, b} =

(-3, 4] and '

hxl + byl +c

6= ] - where § = 4
Vaz + b2 .

-

S3(-1) +4(-2) +¢ _ 3-8+
SO, iaz ‘_ 5/

" V9 +16

A

W0k 3-8+¢°

’ -20 = 3 - 8 + c. . I3
‘ “:P"a g
= 25, ~15 .
\ . Hence, the equations of the lines are 'A : o
3 +dy - 15 =0 OR Xx -4y +15=0
T x+ay+25=0 OR 3x - 8y - 25 = 0
A Jd . | N '
Read pages 91-93 (Equations of the bisectors of angles). *
Writi&g the equation of a line that is an angle bisector is a direct
‘I' application of finding the Qistance from a point to a line. o

67




. In the first paragraph on page 71, if
a2
Integsect in a unique point. B

»

b,

- The figure below is the sgmé as figure 3-32 in your text with the

other angle bisector 1nc]udedu\

# 0, then the lines -

Y TV




| o

17-69

&
For the point Pon £, (in the interior of the obtuse angle) RP
and the coefficient vector u and ﬁﬁ'and the coefficient vector v

are both paral]ei in the opposite senSe, therefore the equation of

g, is X r by te X *+ boyy + ¢y v

'\’al?' + b, 2. . ‘\1‘822 + by? , -

For the point P on £, (in the interior of the acute angle) RP

and the coefficient vector u areRparallel in the same sense.and WP
. R . . ‘
and the coefficient vector v are parallel in the opposite sense.

Hence the equation of £, i5 axp + by, + ¢ axxy + bayy + ¢y

- - . . . B

)% +by?  fag? + by

i

- In example 3-26 the origin is contained in the interior of the

'angie but is not located on the bisector of the angle,

-

Proojem 3, page 93,Ais begun below: : l‘f\““)
- Y Find an equation of the bisector
- of the obtuse angle between the
% ™M *lines x :ha = 0 and 3x - 4y = 0.
! B . The coefficient vector u for x - 3 = 0
b b x s .. The coefficient

vector v for 3x - 4y = 0 is . .

Yoo " ‘ | |
| ? Answers: T1, 0], [3, -41 , respectively.

/4 - 69
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S17-70 R S
n . N . .

Since ﬁF_and'ﬁf afe.bakallel

- ‘ o w;' . . ~ in the ophoéite'sense (see figure)
| tou and v, the'équation.iSaof the .

' form

.alx + bi& + ﬁﬁ' ,ax+tby+ec

. ) — - =
;oo ) _ | {'a12‘+ b~12 | 1,322 + b22

or

. o F 4
-

X -3 : 3Ix - 4y

fﬁl
3

Hence the required equation 15

2x + 4y - 15 = 0

‘s

On pages 93-94,-work problems 1, 2, 6, and 12.

o

Self-evaluation : ‘ o
1. Find the equation of the bisector of the acute angle formed '_ d
» ’ ‘. . . L . .
by the intersection of the lines 4x -3y +3=20and y= 0,
¥ C ' :
:mu;ﬂ?' 2. Prove that the angle bisectors of. the triangié formed by the 3

P

cpbrdimate axes and the line 3x - 4y + 12 = 0 intersect in a.

~ o ,
point. ) &

e

~<ig




. . u=04, -3, v=10,1]. Hence, RP .

and u’ and MP angd v are parallel in the

- same sense so the equation of the
/ bisector is of the form =
. '\':;. S ax + by + _Ci =0 aX + boy + ¢y
A\/alz + b12 . | 1'622. + bzz )

or

3 - 2y +3 i X
V16 + 9 VT

o 2
2. See your instructor. 2
/
.
oy S
v
N :;:.w" .
L4
i
g
i
! .
. I
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Unit"lé -« CONICS. - 18-

.

Rationale'

You have seen that the graph of a finear function ax + by + c =0

1s a straight Tine. A natura] step. wou]d be to. consider the graph of

o second degree equations. When this 1s dOne it is found that four new

.types of curves appear as possible graphs of such functions These -
cunves, the circle, ellipse, hyperbola, and parabola have beon known and .
studied by mathematicians since ancient times. .CoTlectively, along with
certain combinations of two stra1ght lines, they are 'called the conics or
cbn1c sections.

Conics also serve as mathematical models for many ooientifio

app]icotions-. For example'

(a) The path of the projecti]e from a gun (or a suborb1ta1
rocket), when acted on by grav1ty a]one, is a parabola.

(b) The orbits of the planets and their satellites are e]]ipses.

(c) The orbits of comets are either elliptical or h&perbo]ic.

(d) If the weight of a roadbed suspended from a cable and the weight
of the cable are unjform]y distributed horizontally, the_cable“
assumes the shape of a parabola. .

(e) In ﬁhe construction of bridges, elliptic arches are used as

. well as parabolic archeo.

So let us begin by defining a general conic.

Obg' ectives:

18. 5 Sort conics by name given the equation %; enablers, or graph.

18.4 For a hyperboLg, given a. set of conditions, write the equation in
aimple fbrm, ‘determine the enabléro pertaonong to that conic
(a, o, foeal point, eto.) and graph the conto.  (The condition can
include the general equation. ) ' |

73
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- aimple form determzne the enablers pertaznzng 0 tha#/OOnza
(a, e, fooal point, ete.) and graph the conic, (The gondition can
'tnolude the general. equation. ) '

18.2 For a parabola, given a set of oond%tions,lwrite'the equation A

in simple fbrﬁ, determine the enablers peratining to that conie

(a, o, foeal point, etc.) and graph the conic. (The condibion can

inolude the general equation.)
18.1 Stdte the definition of a conic and apply the definition to
| determzne the equation given the fbaal poznt(s), equation of the

directrix and ecaentrzotty.

s €
PR

Prerequisites
© Unit 17, Unit 14 (Linear Aigebra - Objective 14.4. Solve a systen’

~ of three linear equations using Cramer S Ruie )

Unit Activities:

Lectures 3, 4, and 5,

The lectures onen this unit will have the foiioning outline:

i
Lecture 1. The parabola - N

fA: Definitions - paraboia and terms focal ﬁoint; focal radii,

1atus rectum, etc.

B. Determining enablers and graphing ‘ )
s . :
C. Deﬁermining_the equation of parabola .
‘ | P ~
~ Lecture 2. :The ‘ellipse and circle . o :

A. Definitions - ellipse, circle and tems: center, focal point,

directrix, radius, etc.

B. Determining enablers and graphing

- C. Determining equations

. 18.3 For an ellipse, given a get. of aondztzons, wmz;f the equation in .

P




, o B . . .- - . ) v'. ] . _'.‘ . o +/ - &, 0 A{_:; -.
. | | _ . : .. ' . 18-3 !
; ! . N ¢ ‘ ; ,/43—_"\". L ® "
Letture 3. : The hyperbola - ' o : -
' ’ i A Definitions - hyper}\ola and terms: center, major axis, focal
o chord, etc. | | ‘ . - ' )
. B. dgtermining enablers and graphing N _ 3
- - C. Detérmining equatiops ‘
D. Asymptotes, special_ﬁyperbofas (conjugate and equi]aterai.)
: _'; ~,."/ . 4 — - .
Procgdufé] Operations:
In this unit you have the same options as in Unit 17. After
_objective 18.1 you can go to 18.2, 18.3 or 18.4, but you-are advised
' ta +o11qw the sequence118.2, 18.3, and 18.4 because this order follows
the arrﬁngement of the_ tgxt. Below is a graphic representation of the
order &f the objectives: . o S
}
J@?"
Y < i . :/‘
o . * —\_,,—-’J ’ ' ' ( /
Average time: 3 weeks. SR
{ ™
® ' 7 A
Lo ¥ "
: ; ot ;
: 75
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18-4

Objeotzve 18.1

State the défwnztton of a conic énd apply the definition to determzne
the equation. gtven the focal poznt(s), equation of the directrix and

Al )

eccentricity. / | | o ' '

L4

Y

Activitie;ﬂ]8.1'(1 1S suggested) o ~ " S
| 1. Your Text and.StudyﬂGuidé- 0
3 Morr}]]; W. K., Analytic Geometry, pp. i38~?§3 -
2. Individual Assistance - | ?>_n‘df-' ]
- .3.l Informél Group Session . ‘ | h'\' ;
X /
Self-evaluation Objective 18.1 | ' '
1. If the eccentr1c1ty of'a conic fis 5/4 the conic‘is a (an) | o~

L S \,

2. Derive the.equat1ons of the fo]]owing conics:
(a) e
(b) ‘e

1]

2/3..F = (6, 0), equation of directrix, x = 27/2
. A u

/2, F = (0, 2), equation of directrix, y = 1 ;

4







a ) L
NN ‘ ] .- . b . . N _ e -, . ) 'ag’
" A | T : o v f S }
% v 18-06 : . . o 1 .
~ Objactive 184 o S S . ' -
. N M B 0 ) .

*(For.a parabola) bibéﬁ'd'eat of conditions, determing the enablers

pertiining to that conie (a, (', [ocal point, ete.) wpite the equation

tnostmple form, and graph the conie. (The conditions, can include the
ganeral equation. ) I ' g h ‘
¥ S »
| Activities - Objective 18.2 (2 and 7 are suggested)
- 1. Your Text - SN )
L : -
. b , Morri]l, W, K - Analytic Geometry, pp. 22 23 (Symmetryw pp 112-114
o : ' (Symmetry) pp. 142-147. . -
Exercises: p. 23, problems X and 3 : : .
. pp 145-146, probléms 1, 3, 4, 7(a) and 8(a) 4 e
. 147-148, problems 1; 3(@ , ¢, f(and 7 ‘
. 151-152, problems A(a), and'9 -
o 2. Your Text and the Study Guide : . o
" 3. Solved Problems . ]
S¢haum's Outline Series: Theary and Problems of'Plame‘and Solid.
Ana]yt1c Geometry, p. 47, problems 1 and 2, p. 48 problem 4. i
o _ i
¥ /4. Other Reading Sources | S
Fuller, Gerdon, Analytic Geometry, pp 54 58 (Parabo]as) pp. 61-62 o
(Symmetry) ) e L
7 Murdoch, David C-, An;j?\]c Geometry, pp 127-129€,,“ ' ' R
. . Prot#€1y, Morrey, Ana}yt1c‘§hqm§try, pp. 103-105 - ' - J;;T —
G 6, Individual Assistance S | .
( Your instructor is available -- use this source: of 1nformat1on when *
you .need help. A short visit. can probably he]p clear up many of. L
e v your problems : . ”h/ S T
i '; S, 6 Informal ‘Group Session 3 ' . ¥ S ’
. o j"7t;,Lecture-3 (ParaboJa). ] e A . .
- N . ' o oo ot : ’
: | -K§eé{the lecture schedule) SO ’ >
o . ] \\" ;l . - e ) 3 ' . ) ‘ >,
6e1f~e,aluatian " Objecthe 18, 2 o -j . "r. o
s 1 Sketch t%e 1mage of the fg]1OW1ng‘set of p01nts with respect to the ‘I’
‘ 5’"“*?ffj$$g- Y“6X13- (Use space on the f011ow1ng page ) | :f}ﬂu’ R S ~T¢ L
‘ ) -d.- ) " . o . . I\ n .’,’ | L o - ...
S T ; - " ’
, e A ATIR w .
._...A.M_u:\.\.‘)\‘uz e v \L'\ / v u i -)”‘
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\ ! xk. -
:'2; Show that’jne curve whose equatlon 15 y2 = 8x is not symmetrft‘°' °‘“~'.

'

w1th respect to the or1g:n . ; : S . "Q%\, o,
. . L. R L. . e w- @ Y
4 ’ ) . ' ’ N I B ; ’ » ) L] “-'k,‘ A
& . . 13 . -
- A ' . ] - K ‘- 7
~ “‘.‘.('. ‘ ,ﬂ ] w 4’ b
* a % . ) 4 . . ._ "u v & :.n:
" - ’ U ) ot
° a\ ‘ R . a ¢ . .\ ~
. i ’ ' -:.') L -‘\}V : ’ ’ U .,
. ‘» ‘ w . i L .
- Coa T RO \'.' w L vl v
({‘ : ,’; \ Q‘ ’ ‘ lw’: v‘ . - .l' . -v. (‘) ! .~,Q Y ! -’ - 7 - ‘. L4 ’. 4.0,0 . T ;
3. ) Match the equatjons of the directr1ces 10 the proper equat1oqs. S '
) c . N ~ [ o . . P : ‘o' . *
R T.‘" = 4 ﬂ-,: fa) x2 = 4ay o ‘7 : L e e N
W mm-- ’ T . e . . - C . -
"~’ . b o T et L o P
2, X = 3/2 . ‘°(b) y2 4ax L B T .
e . . : oo e :
S - ' . . ‘\{ (R . ".
3. y = -2/3 ¢ ”(cf4 y2 =‘~4ax ) : '
e g Ve c\ _ R -
4, x=-4 . - m(d) x2“— ~4ayﬂ'~ R

2

4. GiVenﬁtﬂg—F‘TTOW1ng cond1tmons; detérmine the va]ue of a, determ1n$, ..
NS . R S SN S e
. N the equation«of the p@rabola that sat1sf1es those conditions and

. v

.‘\ . L

the graph of the’ panabqﬂ

-
“ °

L4

) ta) T%e vertex 1s q \t’g) and the focus 1s at,
- -n\(b) One of the coord1nates'of tne 1nker9eetwog oﬁ the parabo]a' o E

a  '* .and its latUS rectum qre K 4‘~~2) and ‘the. aXis of symmetry '

R34

t’, 'is the y- axfs, andtfna‘vertex is' at the 0 191n. '
5. D1scuss* and. sgetéh the curvb 2y2 » 37x = 0 . \ e e,
P o /> PN N I“',.« y
*"Discuss“ means: to gtyo,the coordinates of the véntex,”ﬁgdﬁs and enq XA E.;
points of the latus recgun ;. and an edbatﬁon of the‘dirg ix. Do \\f;i




.s.

ﬂep]ace X with -x and y with Y.

©LoyrEex ?  (Y= 8(-

Y= 8 f y2 -8x

4

Hencg1 ;he curve is not symmetric
with respect_to thp origin.

[

ﬂu}/a -

...- Vg
A

v" x ?

K2 =

. 29?7 - 3x =0

k)
= 37/2% -
\

Hence da = 37/2 and a= 37/8 the panabo]a ORENSs - tO*the right;

‘»

coord1nates of the focus are (37/8 0) coord1nates of the end>p01nts

of the 1atus rectun are (37/8,\37/4) (37/8 -—37/4), equat1on of

‘4
‘

a‘ﬂthidirectrix is x s -37/8.
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Objeopzve 18 3 Dlgzpeea and Czroéea : : B

’ ?‘*. - “(For an ellipee) Given a aet of‘ ooﬂdztwne, detarmine the ertablers

*

partazmng to .the conie (a, o, fopal point, eto.) Write the equation

. in gimple form, and graph the conic. ' (The conditions can tnolude the geneiﬂalf

a . “. o ¢

statgpens.) i T % L s
‘Activities - Objective 48.3 (2 and 7 are suggested) L

| Lo ' | - ®

1. Yoq_r;\ngt . L . .

Morrill, W. K., Analytic Geometrj, Pp- 153 163 pp. 165 166 (Method 1)
. and the Study Guide Task 6 (Equation of g Sim?le C1rcle) :
_{i Exercisgs: p. 157, problems 2 and 5(a, b, ¢, d) "

pp. 158 159, problems 1, 4-8 -

pp. 159-160, problems 1, 3, 5 ' '

pp. 163, problems 1(a), 2(a, c, 9)§ 3(a, d, f, g, h, 1),
- ‘4(a), 5 and 7 o .7 '

>

‘v. . 2. ‘Your]Text and_tpe Study %ride . 0 e
| 3. Solved Problems /f\\‘f\\b\ <
‘ N Schaum's'OutHne,Series: Theory and Problems of Plane and Solid

Analytic Geometry, pp. 52-57, probliems 1, 2,.3, 4, 8, 9, 14, 15, 18

< 4, Othen reading Sources | o

Protter, Morrey, Analytic Geometry - pp 114 12Q.
Murdoch, David C., Analytic Geometr_yJ pp. 1192122
~Fuller, Gordon\ Analytic Geometry, pp. 66- 69

- NOTE: AT three of thhse sources use a.different definition for an e]]ipse
than your text. Theix definition is proved as a theorem (5 10) in your text.
- 5. Indlvidua1 As§istance

. . 6. gnformal Group Session

: w;fmwmummmmmn;ml»ﬂ—kecture 47(E111pse & Cire1 ) (See the- lecture schedule) o3

:‘\

] , !
L L

) e ‘ v oL o~
Self-evaluation - Objective 18,3

1. Use the string, tacks and cardboard (In the envelope on the back

Ry
cover) to construct an - ellipse‘whose equation is: -{E% + fgm-n 1.,

3

s
.
' W
v
.

81




. Hs-100

o , | \
2. DiscuSSf the ellipse whose equation is 16x2 + 9y2 = 144 and sketch
ST L% 3 o o

" . the éraph.?j_

. - 3. The earth's orbit is an ellipse with the sun.at-one of the foci. If
| "-  the semi-major axis of the'ellipse is 92.9 mi]]jdn.mi]eé_and the eccentricity

~is 0.017, find the greatest and least distance of the earth from the
e ) , b . . .
; sun.

)

*"Discuss" means to !.%e.the coordinates of the vertex, foci, the end points
of the latus rectum, intersection of curve and minor axis, and equations
> Of the directrices.” . - ‘ :

S 85 . - ®
s ‘ .l' ’ '




o - . | 18-11
S~ Answers :

. * 1. See your instructor. : f‘ ' | :
. 3 ‘. e ' . 2 x2 ) P .
2.‘\EQuat10n 1s of the form: —¥;~ + — = 1, a=d4,b =3, c=/74,
. ". a bl.

L]

coordinates of foci (O,I/T"), (0, -/7), coordinates of vertices,

-

(0, 4), (0, -4), equatibns of directrices, y = t lgfz , coordinates

- of intersection of curve and minor axis (3, 0), (-3, 0).

3. (94.5, 91.3) million miles




18-12" :
Objestive 18.4 " lyperbolas : '

. . \
(For sthe hyperbola) Given a sct of conditions, write the equation in
aitmple form, determine the enablers pertaining to that conie (a, e, focal
point, ate.,) and graph the conie. (The conditions can include the

"

genera’l cquation.)

Activities 18.4 (2 and 7 are suggestedl o *
1. Your Text: ) - ’

Morrill, W. K., Analytic Geometry, pp 168-182
Exercises: p. 170, problems 1, 6(a, b, c)

pp. 175-176, problems 1(a, b, ¢), 2(a, ¢, e, f, g, h, m, n),

4

. J, 8,11, 13
pp. 178, problems 1, 4, 6
p. 180, problems 1, 3

pp. 181-182, problems 1(a, c, e), 2(a, g, i, 0, r, k, u,

. w,and y)
2. Your Text and the Study Guide. .
3.. Solved problems:

Schaum's Outfine Series: Theory and Problems of Plane & Solid
. Analytic Geometry,_pR. 60, problems 1, 2, 5, 4, 7, 8, 12, 1&1

4. Other Reading Sources:

Fukler, Gordon, Analytic Geometry, pp. 73-79
Protter-Morrey, Analytic Geometry, pp. 124-13] -
“Murdoch, -David, Analytic Geometry, pp. 123-126 ’ d

Notice that the equations in the above material are developed from a-
different defin¥tion than your text uses. The definition used in the
above sources is prgved in your-text as a theorem.
5. Individual JAssistance S
6. Informal Group Session- -
- 7. Leciure 5 Hyperbola .
N
Self-evaluation - Objective 18.4 . ’

]

1. Discuss the following conic. x? - y2 = 25

2. Write the equation of the hyperbola with‘qgs centef\at the origin,
transverse axis on the y-axis, eccentricity 2/3 length of the latus
rectun 18 and sketch the curve,

. 8

L1}
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. o

A

 Mhswers: 1. Vertices' (t5, 0), foci (£5/2, 0), e = V2, latus rectijm‘
10, equation of agymptotes: y =+ x, 2, 121y2 - 11x2 = 81,
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Objective 18,5

-
R
SJort contes by name given the equattion,

[4

-

Activities 18.5 (2 and 3 are sugggsted)

1. Yoﬁr Text

enablers or the grgph.

Morrill, W.K., Analytic Geometry, pp% 185, Y
s . Exercises: p. 186, problems 1 and 2 :
2. Your Text and Study Guide -
33' Individual Assistance . '
4. Informal Group Session - = i ,
- 4
. o .
Self-evaluation - Objective 18.5
1. Fill in the blanks belJow. See (a) as an example. .
| . ;
Name "of Conic Graph . Equation Eccentricity t
” !
parabola y? = dax e = 1
A
. N
. A . ) \\\'
2 2
ellipse- . 75;— A 4
o L P Al Py b2 '
»" W ,“ . 4 '
parabola [ .

. X




~ Graph

Equation

1O~ W

Eccen;ricity

Name of Conic

e 4

x2+y2\=r\2

Ay

87

LY




“AnsWers:
- ' . . 3
“Self-evaluation - Objective 18.5 )
“Fill in ,ﬁh‘e‘,’b]anks below. See (a) as an example.
A )
\ ’ B * . \ A
Name of conic ' Graph : Equation Eccentricity’ ..
parabola ‘ . T y? =dax’ T e=1
:
i .

ellipse - %2 ; yZ L X e <1

) a2 ) b2 / -
/’4}.\ . - . ! ~
\\_/’\ | /- | .
" . - t - o _ co oo .
parabola L e ‘ _ s . '
) ' 50, . . ’ ’ - L
, . ‘ ~ x?2 = -Bay - e =1
) M . . !
]

N
d
I ¢
B
i : :
o8
M " ’
N .
L 4
o [
V‘ ‘ I
e




. S R ~ N TNV E
¢ , - I \ .
: Name of conig Graph Equation Ek{:centricuy

. ' i J
’ . . . . ' e e

. . b .
:
. i
: ) P . )
A

o X% = +4a L |
parabola : ’4. \\\*t/// : Y . e =

-
s e —rme o - R

ellipse - :

« : »
' i
? B
/ ¢ ' y2 =2 ~fdax \
\y .

parabola

) o ;
hyperbola -f e .

. a2 b2 e




A Unit 18 -- CONICS

18-18
‘\

You havg séen’that the graph of .a-linear function ax + by +c =0

\

Rationale:

is a stréight line. A natura] step wdu]d be to cons1der the graph of &
second degree equat1ons When this is done, 1t is found that four new
types of curves appear as possib]e—graphs of ‘such functions, These
curVes, thé'circle;_ellipse,'hyperbo]a, and péraboﬂd have been kn?wn'ahd
studied by mathematitjans since ancient times. Co]léctive]y, along with
cer'tain combinations of,th.strajght lines; they are called the conic; or
conic sections. . . | SN

Conics  also serve as mathematical models for many.scientific

g : 2]

applications. For eXamp]e: |
. - . B
(a) The path of the projectile from a gun (or a suborbital

rocket), when acted on by gravity alone, is a parabola.

(b) The orbits of the p1anets and their satellites are ellipses,

)

(c) The orbits of comets are either elliptical or hyperbol1c

(d) If the'We1ght of a roadbed suspended from a cab]e and. the welght b

of the cable are unlf0rm1y d1str1buted hor1zonta1]y the cab]é | -

assumes the shape of a parabola. a , - Lo LI

(e) In the construction of pridges, elliptic arches are used ab

. . well as parabolic arches.
?

So let us begin by definin gener@] conic, . . ’ &"". ":4.;;1

Objéctives: .

. . . N . .
18.5 Sort conick by name given the equation or enablers, ‘ov graph :
18. 4 For a hyperbola, given a set of aondztzons, write the equatzOﬁ in "N‘-
' szmple form, determine the enablera pertaining to that conua C A
(a, @, fooal point, eta.) and graph the eonio. (The o&ndwwn can : ‘

inelude the general squation, )




_ 18.8 For an ellipse, "given q set of aondtttons, wrzte the equatzon iR |
. | SR simple form detemzrfe the enabLens pertammg to that aonia ., L K
(a, ¢, fooal point, ete.,) and g—raph the conta. (The ocondition can
tnelude theigene?al~equatian.) ' ‘

.18.2 For a parabola, gwen a set of oondttwns, wmte the equatwn ' L
" in swzple form, determine the enablers pertammg to that conia .
. - (a, ¢, focal point, et.) and graph the conie. (The condition can » '

include the general 'equation. )

18.1 _S‘baye the definitiOn of a oomlc and apply the de%i;ion to -
determine the equai;wn gwen the focal point(s), equatwn of the
-
dwectrwc and eccentrwzty .
L . . ' {e

Objective 18.1 General Conics o SN

. v. 1] N ) v .
Objective: ; : % -
. ' : S N
State the def‘cmtwn of a donic and apply the defcmtwn to determine
the equatwn grven the focal pomt (8), equatwn of the dwectrw, and

‘ ewfntmccty o S
o .

.}

« Instructional Activity - Task 1 ° ‘ o S //// -

Read'pages'138—139.

L . Denote the focal’ po1nt of any con1c by F any po1nt on the conic by P,

O the projection of P on the directr1x by D, and the eccentricity of the

. conic by e. . '_ o n T
Y )

~You spouId be: ab]e to translate the verbal defin1tion into a mathematical

- \ . - . .

K statement. Try 1t below: ° ;.‘ R j; - , " S ‘

91
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g - 2O

denoted by JFPI _}

o \

1oe],

e !
e o

. . 5

A .
a . v

'

..~'

92 ; w‘\\

DA

Y

A

Answeh.. The ddstanca f%om any po1nt P(x y) toaa f1MQd’p01ht chan

The distance-from any po1nt P(x;

Hehce"-m =’i‘é‘_ on I'PY/ e\]DPI

. .
. . .
1 . )
-
— - . " w
". ) - . B . N . .
[, . .
R ) N, . * .
—— . - - . - ' ¢

.‘Seétthe:dFQthgs bﬂ1ow ﬁor a paraboiéz

riX

. Direc

. . N L
S . *

~ . L
;.A. e e * B Lo e J L .
-/ oy W
/.“ P S \'; .
it v
be \ -

1

v -.,'.'-, ¢

\\\

. "\

»

..) to a fwxed 11ne cah. be denoted by |DP|

N

\

iéff?bsedhd a hyperbela.
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- S . 18-21 .
P g . - : ' . , K
< - Co .
S&*fo'determine'the'equation by applying the definition of a conip ,
_"l' ' you must set |FP| (the distance from the fosal point to any point

N

0 P(x) y) on the conic) equal to e|DP| (the eccentricity times the distance

<

from ‘any point P(x, y) to the projection of.P(x, y) on the directrlx.)
This is an application of 2 tasks in Un1t 17 (the distance between 2

points, Objective 7.4, and the d1stance from d point to a 1ine§”0bject4Ve 17 ).

" ’ -\ N b l ° ) '
Examples - , ' ‘ . ' ﬁﬂi .

¥
Determine the equation of the following conics: - !
| : o : z

(a) e =1, F“=‘(—2, 0), equation of directrix: x = 2

v

SR (b} e=5/3,F

= (0, 5); equatton of directrix: y = 9/5
(c) e=1/3, F = (3, 0), equation of directrix: x =27
\ ‘ - ’ \; ' |
. (\a)'- | - ' Since e = 1 the conic.is a
X ' ’ ' IFP| = e|OP| OR |FP| = 1|OP| -
IFel = -t vy 0.
‘ . I{I = |X i 2| - ) ’
. o Vit |
. . : ) ’
m ! . . / ) » o - ]
_ Mot o |FP| = |OP| - , , . -
vz eyz= -2,
! (Y2 22 = (x-2p2
» '2;¥;\ S ~ (squaring both sides)
. / * e , ° . .
N _ Hence the equation of the)parabo]a is:
'.,'t v R . . . ' ' ]
) e o . e . . o _ |
Answers: parabola, <J(x'+'2)2 v Ix = 2], y? = -8x, respectively S
/, ’ N
9y o
.'!,,. \
L ' 93 .
N 4 - ‘(_
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~

¢ [} ! »

~(b) The drawing isn't necessary, so 1t will be omitted 1n\§h15 example.

Since e =_€73 the conic is a

’

[ep| = e JoP|

OR . |FP| = 5/3 |OP|
. |FP| .J(x‘- 0)2 |

4

Fly - 8)2 =

. . 3 ) . 25 : ' , ’
|FP| = 5/3 |DP]

. | - /
x2 e {y - 5)7 = g3 ¥ =3 ‘ y

Vv 5 "’.' .
(X2 + y? - Toy + 28)? = (152902

N

-~
14

: '"fV' - SR K " v S

.
R RS 5 """9 Mg, v AN M ALLTAN
t ' i 8 .
.

h=(0,5 K
. e e ‘., , Pt
y = 9/5, equation of

*
directrix OR

Sy -9 =20

squaring both .sides . '

<

~Hence, the equétion of .the hyperbola is 1 "
,j < ,'l s - g

<

T .:f," N rraa: 1 X2
: “Apsyerf. ahyperb?lg, \[; + y 10y + 25, D

LA

¢
> N
-
-
Ea s
\ .
3 Vhe
. .
- § B 3
’ ! ‘. e f
S
o ;'
x2 | -
- @
)
i
. .
b v
. .
. b
M T
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, (c)  Sinck e = 1/3 thé conic is & (an) P

|FP| = e|OP| OR |FP["=1/3 |0P|
. [Fp| = »
IDP|= . | \ , .. .
' F=(3,0) ,
s+ e o e o Sy e o -

w o R y-27<0

~ . _‘( C oy
\ |FP| =,,-l/'3‘|DP|“ A \/ N
Hence: . ' . ’ ' . .

ot

-

" . Hence the eqution of the ellipse is - . C o /

X2

Answers: e]li'pse, \/(x - 3)2.+‘2 . |x - §7| y

+ : : :

'y = 27 equatiom of directrix

Al
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° 18='724 :

Se1f~eyglyation ) N

1. State the definition of a conic (general conic)-

LB 1

| . o Co
2.* If the eccentricity of a canic is 3/4 the conic -is d (an)

3. If the weccentricity of a conic is 3 the conic is'a(an) _

~.

) . % o .
4. If the eccentricity of a conic is 1 thé conic is a(an)

L

5. Derive the equations of the fo]]owing conics:

(a

2,

(c

' ) )

e= /2, F-= (0, 2), equation of directrix is y = 1.

)
(b) "e =2/3, F Q-(6,'O), equation of_direétrix is 27/2.
)

e=1,F=(0, -3), equation of direétrix Jsy =3,




AN ¥ .t ? /v\/ N “:
E ' L 4
' R 18-¢5
e Answers : o | | ) |
7_ ‘l : 'lw'i%q«gqe bottom page 139 -- General Defimtion of ‘a Conic. . (
. L2 ellip\g’&\ 2 (
.3, hyperbola '
, * 4, parabola : ‘8 o
5. (a) IFP| =4[ - 0)2+.(y=2)2 o) s L=l oy Ly
a - . P --m-n&zuwrp:pf-l -= - /—' IDP' i [ g ; AT . v )
| : ' A\
. g «Jx?- +y2-4y+4 =2 (ly-1]) ¥
- (‘«fx2+y2—4y+4)?“(/?ly-ll)'z-
L X2 2 - by + &= 2(y2 - 2y + 1)
X2 4+ y2 - 4y + 4 = 2y2 - 4y + 2 ,
pt 2 : 2 = . | ‘ >
. XPayt= -2 :
: : ‘xz w2 ' ..2 l
) o U _"—?ﬂ- _%:: :-2‘ !
' ] 2 ’ 2 i ' R
’ %_ - ?25__1 =1 (hypean_la) K /
¢ 7 (b) |FP| \j(XI— )2+ (y-0)2 - |DP| = 12" n 27' lox - 271 27
: o
’ |FP| "2/3 |DP| : . b ;
. , L s ) 5
( «/xz - 12x +.36 + S22 o |2’< 27))
- ]2)( + 36 + y? = '.4 v - ;OBX + 729 . Lo .
/9x2 - 108 + 324 + 9y2 4x2 " 108x +.72‘\'
5x2 4+ 9y2 = 405 Dl S
‘ 5/40_§x2 + 9/405y2 = 405/405 -, -,
X2/81 + y /4;5:: . \,%eﬂipse)' .
R | Loy . o
‘ ¢ . . U B . .
97
o~




C)' lFPI \/(X ~ 0 7 + (y - ('3)72 \/Xz’ y " 3 L Lo

1"._. |DP} ‘Lt_':__S_L i ly.. 3| ,. . " ' .(. A . .
R R N

IFP| = 1|DP|

\/..XZ o+ (y + 3)2 = ly N 3|

Sa el T e e e (J x2 + y2 .“:Gy _#.,..9)2,;,“; (‘T")j } 3')2. e o | ‘ | ) ',
, x2+y2+6y+9 )’2-6y+9— .

2= 12y ' (parabola)

.
L)
.
J
A
1 k"
. -~
. . y
A
- )
hi
' oo
(-
v
> -
“ )
.
' g
'
n
" x
)
Ces e
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PR : . [ 4 '
() * \ P
‘ L) ‘ .
LI 4 3 ° . .
' . o - ,rf ) Lo . ? v -
, : _ - w  Cagee , v .
[} . N "NJ ) fl , ' /j
- ) ) E : - ' ¢ o ‘ L
Objective 18.2 (Bprabpla) ' ¢
X 7 - - : ) . . Y , »
. - ' - s )\” i
' . ' . Al o YR ,’w“ - ..A"‘hy' ’ , o e T . st ' t ‘ ) i | / .
¥ Objective 18.2 S S o S °

(For a parabo?b).,ﬂiven a set of cpndzttons, write the equan?n

in 8¢mpla fbrm determtne thé enablers pertavntng to that conic
, . (a, c; focaZ poznt etcy) and graph the conte. (The condttton \ £:)
'can znclude the Qeneral PQuatton ) ‘ '( I o
'Instructional Activity Task 2 (Symmetny) - ' . .
#ead pages 22 23 (on Symmetry) and work the Problems 1 and 3
on, page 23. - . ‘ Y (",_
. : ' . <
<
Self evaluatloh ) \ «
¢ 1.' B-is the image of Aﬁprov?ded C'is the - ' of
> ) -
the segment joining A and B. o . -
~
1 ' : : - - b
Y . i -
, 2. . Sketch the image of the foljowing points P, b; and P,
w{thwresbect to the given paint B. .
. - | | 3 ..L ' E L "I' ~
L e - \ =
\ \v"' - *;»{, P’n .
\\ : _\"' R . '
i l :: .‘B ] ‘ : . \
' /- . . ) & ;\ ‘\
e A L | I‘:‘ .‘:‘ v' 4 f e ) \ .
. AU N ’ DI ]
PO T . ’
| \' T ) ' i .
SR - e
' T s , L ¢ q
. " T. “ ‘I"O'\}I ) )
) ' ’ ! 'LL_.M‘ R _‘ o " ’

(8




~
V2§ Sketch-the -imager of the “fol10wing=points Py, Py and.p3.;,.4u.nty N
' : ' ' ' ' : : . . ' . S AP
with rmic't'to the line 1. . & ‘
¢ )
‘ \ t—H—t— . v |
_)@.,:1
. . _ A
\’ ¢ { :\’ .
7 4., If the fo)lowing line segments Pl‘PZ and P';.R', are _ |
. e : : ~
images of- each other sketch the line V that is %he axis :
of symmetry. . . - d .

) - -. . . ‘ i ’ . - .
'NOTE: Remember P; P, and P'y -P'y. are sets of points - .

- hence P'; “is the image of Py and P’y is the image of P).
" . . . .- \

T4 Likewise any point P1 oh:P1Pchontaids an image P'?fon

'

\ . <
IR

-~ Pl"P?.' o . . - : , o ) " '
. S | S




avae / ~ Answers: .7 - o | L S -

1. midpoint .

] ' - :
! - ‘ S - I , . .
2 ! 9 N L . ‘. J .
1
L4 o
W, Py
T R . »
s " p' o : -
) - L Y ] i t \ - p
. ' ) .
"o Soered, .o, Y I S} { PP - ¥ Al PRI (S :_ 0 .. '. . ;
‘ i Y “- & n DAY .“ N oA T T oo v e meem e
A . ' I T Y : ot
/ ' o+ . . L] L f - Yo
A . - s ’ I B ' M
‘ s : ’ . . . ,
! * ' . i VO N SR T | lw S () .
e ' LAN I PR B B A | i .
. . N ~ . 1 - “
- , . . )
&~ L . . ) . ) s\ '// ‘ S
‘ J . ) . .
. N ‘.-\ ’1}' / /-\ a:
’ e .
v, N ‘
* - 4 .
N . . [‘ .- v
»
\ r + A . . .
[ v .
< . o . L - }
' -
. - ~ ~ R T . . L }
" [} L4 -
’ ’ % j
L r , ‘ ) j
- ¥ -
A\ Yo N b
- . . * . ’ o ° } '
[ . ‘
4 ] s
I -3. t
. Py . ,
° - .
.
' . . ‘
H o . .
'
1
.
,
H
- A
- .
A .
o N
i . A Y 4-
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A .
R .
B ; ,
B
1
»
L4 -
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. v \
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a
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e 18- 30 : . e '
3 | ' , - T '
™ ) T e
/ \,,, ''''' - . B o
' A . P N N AR ;
\ o , o, ' . s - )_//.
P .Bead pages 112-115;;//(Symmetry) | A o
. \ ) e “_
— Example 1. - AN | g s
| — F ) _':a'\.,._-: - .,:.,, 7;_ . ” J- \.
e Show that' the parabola'y2 & 8x i symmetr1c with respept to the ) N
. x-axis but ot w1th respect to the orﬂg1n ) . ‘ '_ ‘ BTN f(ﬁfh AT
S Solution: (a) a curve.is symmetnic with respect to tbe x-axis R
) I : - N . EE £
éf/‘ : provided f(x,'-yy =0 is equivalent tq f(x, y) =0. o S Lo
N - ~ . T . . . . : : .7
: “) . - SRR l . N
Y - . o e e
‘ If you rep]ace y w1th y in the equat1on 'y2 = 8x the restlt is :
) (-y)2. 8x of y2 = 8x: hence the equations are equ1va1ent and the S
. parabo]a 1s symmetr1c with respect to the X- 5&15 . . I |

..’ . ; . . ~ . ‘ . _.x’ . '- o

(b) If the curve is symmetric with respect to-thelorigin proVided ' '
“ ) € ese . ‘
s _ S il
] ~ f(x,'y) =.0 and __ara-equivalent: Replacing x with : ]
v : . . . AU o . N v . : . . . . o 3 . S PR
N ~-x and y with -y in the equation-y?2 = 8x yields c Y ) /{A
- ! . - . X * T £ .
: . Hence the curve is not symmetvric with respect to the origin. T
Answers: f(-x, -y) 5 0, y2 = <8x. ..~ N = ;-jf,”
. ‘ ’ > o ' ' W /I‘ v e
. ' 8 J .
. . . : : : ‘ - . S a ' v ) 2 .
- .self-evaluation - S - ' IR 3
\ — . . . e,
1. Show that the e111pse X2 yf_a 1s symmetr1c w1th respect -,
. ’ 9 - _ .. (_," .
' =~ . to the (a) or1g1n, bg ‘the x'hx1s, (c) and the y axas AR ]
v % - . ‘ T | | .
’ ' ' ' “ ‘ . Vo s
. /o *
. - v s U . )
n . ‘ s / 4 b ~
RS v 104 |
- ‘#‘; v R " v h . , v
' i . ) ) N s ¢ . .. ‘ "
N \ t . ) [ ] T » v 4 " . . . ,
Gk VAR ST SR oo : i S ! 3




' T ' ‘ 18-31
. . o, ) .c
'y >~ Aj " '
Answer: = 2 : o
1. (a). Replace x With -x énd‘y with'-y.' .
. . . B . . s
C(-xP /16 + (-yR/9 - 1TOR x Y16 +y P9 = ¥ -
.' ., . N . ) {.
(b) Replace yAwith -y Y
- x2/16 + (-y)2/9 = 1 OR x2/16 } y2/9 = 1
B T TR, S S S J
v . S
(65 Replace X with -x. ~
- )2/16+y2/9 I x2/16+y2/9= 1 .
e . ’ ‘ T
. . .‘“ X ' . v I ) ' " . {
Instructional Activity " Task 3 (Dériving equations) h S
Read hages.142-145 |

‘ -0 . o
You Shou1d.notjcef{hat you only need to knpw_two’biééﬁﬁtgf
. : : ,

information in order to wyite the eguation of a simplé parabola.
»

»
1.© youwust knowsb#e valu€ of a « ~+ (;\h
\ \ ;

p 2. - 'you must know how t ‘fcuryeﬂjs Jocated with respect

.fto'thé éXeéz (it mpe S'up, dOwn,rﬁight or left) and -

the“COrresppnding‘eduation. - ; | R
If you know the foca] point this gives you both pieces of 1nf0rmation
(The cocrdinates of the fbcal point are F } “ﬁ% F =
g “hence the location of F te115 yau ‘how the curve is locat'a
Mngwers: (0, & a) or (ta,0) ., 7 L
g . . - T Ny
™ PANT .. . o
. . - 9 ,." , 7}. ;
o ; ' 10,/ : 2 103
ey a .:t . N ' . . v
RS R B Y
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18-32 ©

If gpu know the equat1on of the dlrectrlx you also have the needed /

. o
"[. infornatlon Since the equatlon ‘of the dlrectrlx is elther ' \;;, . .
\ - B . N . O ' o
" or C s L " o | -
“.l-) a ’;l,';”i'. \ . ' . . .. . . . . . K
L - . B . . ’ R » ' T ) —~ . \/
Answers: y = +a or k% 4y . . .
B . W . / g
. \ * ) 4 ‘
Do the follow1ng exerc19es on page 145 146 do problems 1, 3, 4, 7, .
-( ) and 8( ) . ‘,. ' . v . ‘_.' T . . l . ., . . ' J.
-~ : . »_“ ) " ' : . i -["_ " J ‘( | ‘,,. s I“ v . . s ]
" Exercisés | b .f'§
1. Match the. folloning focal noints to the probér,equatiens:
' b . AN P
l . (3, 0). e Co(a) x2 + day | _
. . . ’ ) B . _ : T ) , - . PR
/ . 2. (O, -2) . © o(b) y2 = 4ax o
300008 - (c) x2=day _ N T
LI T - _ ) =.- - .' . . * . ‘
4. (4, 0) o (d) vy . dex. .:‘l'y
5. (-2, 0) ' | . . o
iy - . .
) e , L ) . < ‘ ‘ _ _q-v

e

2. Match the'equatlons of:the directrlces to the propex .equations.

' ? Sty f.k“‘ S 'A\(a
) | :

x2: aay - ]

\ : T )
2. x = 3/2 L " (b) yz_; dax . ' N '-}_T
NI A S (S B TSPV I
‘ ‘4 X =’:d . (d) x2 =day j ;
) Answers: 1. (1. (b), 2. (c)’ 3.. (a) 4. (b) 5. ,(d)') ST . )
T e, q 3 -lav>'4 b)) . S

Instructionql Actlvity Task 4 (Determ1nlng enablers and graph gl

. Read pagas 146 147 Qo the exert1ses on the following page and on =

5
[ 4 . LI ' . .
L .- . . .“‘X 10 g . . # - . ‘
. . . - ¢ A . . .
oM . . . ' .ox 0.
,,,f’,f ".A.,. pEe e i B o ; ., I v
g v ) . w . . : L . ¢
MR T IS “ ! . . ! - i
v Lo, - N .
: ",
~N ’
. )
o en &




. > ' \;.. : : N . ‘o | : M 3 :". - ';-
et T pages 147 148 work prqb]ems Ty 3(a p, c f‘) *apd 7. A “labe‘red drawjng
‘f‘al’ e ‘nﬂ". S ‘
" 7. e fpr problem 7“13 fthe qnd of th%&Self evaluation for - tbﬁs
2, DU EA o | _
RS ' (Bon t.USe h Un1e§"s absoTutely nl?cesséry-;-)v”()n pages. 15
* L e L + T o v, VaE
t problems 4(a) and9 S \ _"J . * '
v " » . __{‘4_”‘ .“_\_ v ) S )
Y Exertisest - U T § IR
C 1. RN m the b'lanks with the coor‘dinates of the. points, -
L Y B . the distances or the requ1red equations . ce T )
. R‘ . : \ s Y ) . o “
» ‘. = .. \ﬁ | . . .
(3] i [. ' ; B 4"
.% Y . ""' . { (_, N
. % | . ; . - .. .
.\"‘ _ - L : % :)
~. ‘ eqliation of parabola
2 \‘\ E
- ’ I .
’ KA ~ . A
’ ' A /\ , ] 2
\ ’ ) - ) co 4 . . \
’ n. ) . . 17 » .
. x * | S (\ ( ' ) x.
‘o , Y Edua}:’ion of| Directrix "
L ' ' . ;" ' '
' ) v -~ ; s
¢ \ - \ h . ’ !
e . ' . %4 t
. i . -
', - equatdon of parabola : ,
J -4‘ ’Tﬁ.a _ - e e




I
\ o _‘
Nk . Equation of Directﬁ;{p : - .
PO '.,;, . - ) )f') N . ) . | R ) '
! ,_.l X . ] X . o ,
: .
- . l» A.,. . . ) ; (,) Q . .
]
* . . L e ~ ’ .
‘ ¢ ”‘ “ . [ ’ '
. . . S . ".' l N
. . - o

. ' ] . ' - ‘ ‘ . ’ ' - : 6
‘o r o equat1a? of parabola
a ) )
4 [y . . l » 4 , ' . 4 ‘ ,
- " . ' N I Q; ¢ ] . .
) . \ . ' - - . <
T .
‘
v I x N
or—
- , A L ; N
4 \ * .p ‘ ) (‘
U 3
. . @ ]
. ¢ - Ny
‘ Id opem
-» * D N .
Y\ . o e .
< ; '( 2 ; ' X ' X
. . " L) ’ 4 g -,
» ! ' oL (
» . , , ; “‘ . ‘
5 | ‘
e , ! \ . , g, .
T ) |
' . & ; ' ‘ L ' ) . \*‘i

1 IS s

. . N
- 1 . .

.. Answers: See your instructor,

e - . v e
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- . s
L] ¢ '. A}
I8 N -, )
. T - . l‘ .
N A ~
14

RN

‘ o
. ] . v, v b . ‘Y - o
. A ' . “ " ) ‘e M * 102
! fhx R ' \ T ’

\
v . .
N . ‘ .

Self-evaluatiod - o e T T

R ¥ Given the folTowing conditions. determine the aquation of the

l
[ ]

. parabola that satisf1e% tﬁuse COnditions Determine the va]ue '

v. . .l.. Of ai . dl-‘ aﬂ .o Lo . : ‘ ’
. ‘ )
(a) the vertex 1s at (0, 0). and the focal point is at
) {0, -4) B L
. - ‘. ~ '
(hy) 'theacoordinates-of the intersection of the parabola
- . and its latus rectu@ aré (-4, -2) and’ the axis of
syﬁMetry'i§'the y-axis. -
< ,
4 ) ’
2. Discuss* and sketch the-curve 2y? = 37x. . )
’ N r
¢ "i.)... ¢ 'Y
s - ’ ) “ - :
") . ‘ , Q : « “:.

"D {scuss" means to give the coordinateSr!f the vertex, focus and end"
points of the latus rectum, and an equation of the directrix.

“a . ' ,

YN

. E 1 EN . .
§ N I T
L - - . , \, v . .
\ . . L L . » .
v . Lo o N :
Yo b e [ .

' "
T T T Y



AELAARL I

s

- X2 =t-lby | - x2 = -8y oo
2.0 2y? = 37X or y? = 37/2x 4a =.37/2 hence, ‘a < 37/8, The v
% .
parabo]a opens' to the Nght coordinates of focal pomt are -
(37/8, 0). End points of latus rectum (37/8, 37‘[4)' and. ©
(37/8; -37/4) equation ?f th.e.directrix is x':v'—376‘/8. . ‘ "
PR , . | _ o
r o, . V7 i
AN ’ .
Drawing .for problem R T
s ‘ )
. . S
. a ‘:E . . ] .
M N . . N A
’Mr; ' .
» - | - 0 .('.' -,:‘ -
o 112
. \ . » —_—T ' s .
v !j'{.‘.'.: - \ . . ) ) " ; ,‘ '.;'\{[;. - ) .,‘
@ . : ) D e ;
108 S ~ .
l"‘ ! L vl v
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“ R Y ! e }4 * * - P !
’. . - , » . |
! . ' . :‘ . .‘ , . I . 4 .
Objective 18.3 - (Ellipses.and £ircles) SR N ]
’ s T X "_‘I l "~ -“ .’. ! " ‘.‘.
i . ’.\ ] ;? : v
. ! o } . o
Objective - vl N . , )
(For'an ellipe¢) 61 en a set of bonditions, write the équa'{;ion' L )
.in gimple form, ermine the enablers pertaining to that eonile
‘ .. ) ," . ) . - - . ’/ e 7"(;
© (a, o, focal poift, etc.) and .graph the conic. « (The condition can Cq
iy L : . ‘ i ; - "/ -
tnelude the genpral: equation S
i : |
Ingtructional actyvity  Task :
« Read pages ;53—15_6. Below is a more detailed drawing of “figure 5-19..
o \ .. | . - . ¥
. , N
: \‘. .
A
) "‘ 4 ~ S \
- - ; T e
'; L 1 )
LI ‘J‘ ) \ s
\ o R . LI . ° :)
4 ' \ m ] ’
4% . .- ey “y ' - . ‘z‘.<
o’ ' ‘ L . ' fl/ ' ’ ) . ‘ :‘;l
On pages 157 work problems 2, and 5(@), (b), (c), and (d). =~
- ! o v,f«' o . ! . ' '
.. .'\ N ‘ ..‘




| 18- 348
\",» ' _ "
Instwuctiona] Activity Task 6 ,éEqua‘tion of simple c1rc1e) B
Study the set of f1gums be]ow : ,/ '
- ' ‘ )
o .
;\1. Vo
\ :
Not1ce that as the value of b’ approaches the value of a the graph .
. . ofmthe e111pse becomes more circular.and when b = a the ,graph' is
’ s . in fact’a circle, b =-a w,hen c =0 because b2.= aZ - ¢2.
y - Since ¢ is th_e"djstance from the center to the foci, when the foci -
" coinCides with the center, the curve is a
* ] .o b . - AR
“Knswer: Circle - o0
' [PER Y . , ]
! \ \\.-, o : : ‘
.. . ) ) ) L....
14 ' \‘\ . i .
@ l e T | ': T
. ! {» i h ’ N \ .
- ' ‘}_- - .l - -
110 4 o .
£ o “
. X3 -.’.:” . , ‘;\'t" ) & » N ,‘_‘ " .. . >
.-.‘.-.j M o) s ! e e e
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. . . , RN R LR
. a - 18:39
3 .
) - . o
Egersise' ‘
| Develop the equati n of the c1rc1e 1n figure 5 by uéing the equation ‘o
"foh o ' '
3 . /~
¢ s ’l
T A "l . / Vo
. e ‘i' »I %‘A.-T*;
|
SR WY oV
' 'Y | ) ‘J_') .}:ixj
B _-%
Answer: | x2 + y%2 =1 COR X2+ yis,
oy . 4 l4 - ’ - . \
- Definitfion 'A circle is the locus of all points“and oply those o
- points- which are equidistant from a fixed pownt. ﬂThe Tonstant’ distance -
"‘1s'ca11ed the padlus and Ebe Frxad poqnt 1s ca]ﬂeﬁ the. center of g

“

N

“

. . »
L . .

e “the ciTc]e. o ' . o ' _1 ' ' ‘."

7"
A

. -
. W~ ~
’ b . i
1 0 '
i) ,
" - , ! '
)
L
. A *
. ' ' :
* ’ * l';‘-. & 3 > '.' [ ’ i
“\ TS : "
\ 9 . ! * 4
1t 1 . § ~ . M

§ Rd . ’ ‘ %

et W 'l‘ll‘) N , P .

N » n .
: M. . , P .
. A ' ' 1 1 1
v 2')'. \ ' N , '
’ 0
~ £ N .
A ", o A o } R N




et L L o Y 100 T TR N Y N —_ T { paacoe
4\ ) i . : . ’ ’ o “s » A I 0 ! '.' _-.’5-'.- w v S
“ .',_ ‘//)'~ b '} [] N .- ) N ."'
S ’ Pt ST : - L 4
. - ) 3 ‘e P . L S (3 . 3 " . . .
v ' ) v B ' R L e ." ) o ' ~ -
©18-40 oo IR WP S, \
e . Pl ! y . . e R ’ . wn .. . L3 " . “ “
b - ( I}. . . T L3 * o . ’ ) .

v ' . / <1 . . . .

L : .
Wheﬁ the priq1n&ns the éenter of the~c1rc1e as. 1n_figure15= above, 7 T

"/ .- the edUation of the c1rc1e 15 ”h S K

. eyl L UL )
~wherk. r is the radius of the cirdle, - This eqUatfoh.{g;caﬂled‘the
o “stmp]e'equatioé of the circle. .
Exercises: | g ¢
1. Find the’ equation of the circle whose center is at the or1g1n- Lo
_ o ',and whose radius is 4 ' . .. .
o . . . . , :&0; ’ ) . ! i
2. Find the.equat1on of the circle whose cénter-js at the origin ‘ -
and whose diameter is 6. s » : " '
3. The'end.pointgﬂof the diameter of a circ]e are (3 4) and
. (-3, -4)L What s the s1mp1e equat1on of the c1rc1e7
X ’ ~ { - . . ¥ .
e'l N . t
Answers': | . ‘
; 1. x2 ¢ y2«=16 - | , TN . | . \ . o
1 . 2"i X2 + yz - 9 _ ‘ ‘ - . ' ' . . | l . |
3. x2 + yz - 25 . . ’ . .., - . L ‘.-',,...‘.
. ST K - R
—*f$~——~——"w—+nstruct+ona%“Aptjvity Taskg%ﬂ%1(Terms for ellipse) o
” “Read, pgges 157-159. - UL -
Exercﬂse . ‘ _ , :
: _K. - Labe] the drawings on the fo]lowing page by fi]llng in the blanks . .
“ (required equations and distanceQ and by f111ing in the coordinates‘ .-
mﬁ '7; ’ -.M@ \.114) Co
) ’ \’ - . ' ”' . )
- , . — hf".g'\;_‘, . w
: - : ' s
5112 f . - y " | o . :VJ‘. .- ‘ @. -
4?; . . o . o -0 R ; B “ :' .
. 1..‘ [’} , y e it . B
] * ' T .




Equation of Directrix__

e . -
, ! . - 4
o
Y :

3

' .Equation df Directrix _ -

s
.

eres—

| I ¥
T o ’
¢ " ‘ : 0 » !
@ v ) o . . K'
“/( '.. .
/ L , ) ( ) ’ (. N ) . v \

RO equakion of ellipse

I) ’ ‘ | ..
\ . .‘ ‘,

By ' /Q
U . ( —y—
o Answers': See your 1nst'ructor..
_ s |
S . ot \
; : 117y

¥
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S\ 37V, re - N . " T )
! e *. - K - T e An“'l'.' N )
-, To deternﬁne the egyatvon of an e111pse | u mUSt.knoWhor'be
‘ \ > N . B o
ble to f1nd three Ttgms (the va]ue o{'a, ‘the- value of b, and//‘ -
) N ,which axis )@ the magor’ax1s) If you Jook at the exercises on. , - e
s B - I )
T .page *158- 159, you w111 see the various conditions you m1qht be given. *
- o w
‘ ’ _ " Far examp]e problem I gives you the va1ues<§f a & b and tells you
" ‘wh1ch is the major axis. (Ihe foc1 & vert1c1es are on the major
h axis.) Prob]em 3 g1ves you the va1ue of a and the va]ue of e,
| hence you can findoc. Whg%'you have the va]ue oﬁ ¢ you can Firg )
“the value ofrb : 'R .
.

o ! b .
You might find. 1t he]pfu] to make a tab]e s1m11ar to ‘the one
below before you attempt to find the equat1on of an e$J1pse ;." ‘ "J-_ L

. : w ' * ' o N : | ¢ “ ) . J
' - o : SR o ‘' -
N | . ,_. : . \ . ‘_," - . S .
i a = L .coordinates of foci * . . N )y (. ) ¥ 1
A ' s : . v Qi.' . . . /-)' . . _‘. a
b = « coordinatés of vertices ». - - ( ), () :
- ae = ¢ = . coordinates of* interspedion of _ o
) g , curve and minor axis = - ( ), () C
. ae = ) i . T . . ' - S
L ) A . - . A - . .A ‘- - ’ - ')‘v .
- e = ; ! . N . . *

“« : . . L.
. ., . . ' . . .
. . . . . R . . . . i .
N ‘ . N . . S e .
N T ’ N R ST b ——
- F) . - e P
- R e . A .
° . - . . ’
. . . . . . . M
.
‘

Example: Problem 3 ‘page 156, o
T e = 2/3g'foeh9 is at (6,0) | " o S ‘ 3
a=d '?coordjnates of foci ' : 4.\(6, 0), (-6, 0)‘ " L - } f‘
;;b = 45 ‘cebrdinates of ‘vertices (9, 0), (29, 0)
ae = c ifG; " coordinate of 1ntersect;og ) . h |
of curve and minor axis e (0, 45), (0, 45) L
: ' equation of_direetrwces ‘jf ‘k”n;ﬁ& =%§7/§;ux.” -°7}2:
. B ! .
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¢ * oo ] - \. . " ’
: - B ‘o B A . -
4 / S0 e o
- 4 4
: ' ? : N 18-43
", v . e N . . R
. . \ ) { [T ¥ < ' 5 . ) . ,
- . Y <&
-, . J oy . Py
‘ ."_, 4 9'\ v ¢ ‘-
.. 4} - - o n

. R N co . . R 4: .. 5 . . ) . . » P
. DI }'--" LARRS S
A\_. . . .. . ‘. Y ; . . A R A .
y ' : : : :

\a(z/s) =6 . be

b
o)
—

A

l

)

I
B
<
-~

_f 4% W S
- Q o "_HefﬂCe" the’ equation of the ellipse that satisfies the .given agndition is: -

) ' . ' . i )
_ e . 2 + ut - 1‘{ . OR. Y . 2
S g2 g2 T oy - 81 45

‘ * . 2,

On pages, 158 & 159 work problems 1, 4,.5, 6, 7, and 8.

\ Read page§ 159-163. ) | L R
' On pages 159 160 work prob]ems 1, 4, and 7 .

y

_ On page * 162 work’prob]ems 1 3 “and 5. . .
. I \On Qage 163 -"3_}_ o cao e

L\ rer .
<~b’v ’1: Yo

1. Find the 1ntersect1on of the e111pse whose equat1on is

o STy %2 and its latus rectum. ‘
) B By L o g Lo

. .+2. Work pecblems 1 (a), 2 (a) (c) and (g),'Q (a)'(d).(f) (9)- (k).
* and (1), 4 (a), 5and 72 o . o

o . ' - : : N b4

' D

'instruétiona1 activity Task.B (Construct1ng an e]lApse)

N

ety . . ' iy N

" .. Read pages 1§§-i66 (method one) o f)"m?%JV‘ﬁ.ﬁﬁf%u'

JExercise., o S - RN

Lo -‘_ - Use the string. tacks and cardboard that are enc]osed to construéy an
\ '_?‘\ e e . }/{" 2 g e - A
W ipse whoSe equation is« Yo e o w _ - , aL
Rad S | | o 2%"_*_ —%—_ 1"

. v
. . e PPN o K&
L. - e A ' ’ ey, . } N
T ’ .. e . . / R R
'

] ".
0 . : .
) - . .o L. “a.
. C - R ' » £
[ n . . . 3 ) et X p -
N , ; . . . < Y v
. (R ! A . ¥ . X i é .
. e . : : : 4 K
. ! . *
;
.

gt L Lt . AL ® 1 N . . o '
' C SRR ; . 1-9 L ' e o 115

Wt . . i B L " V;",{m ) . . -\,,'..A . ,v’- ) . : ) o . < b2 e v

SERIC . - N I .

. /.\.

{ o . . o 5]
T ‘ v 1 e « o
SO A . T provia: c . : s . i " B N M “ 3 ! N vt N i N o . .
o . - N N, . . X " |'.\ A "_ . ' v N b : .t [}] : . ¢ B - * N \":
- > ». . . AS P -
q g g FIT = ) L <3 wad 3t S TP Y T T S o L D DU
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) N § [ ' . B y - ] m.': V4 ! w
g’ ;'?""&' Y \' v“ ) \ .‘ : l_ .’ b [ . T .
) SRS DL ¢ "’ | o Te ' * ‘
Self -evaluation - ijective 183 . ¢ s T e,
= K¢ . \& C A T A
.1: Diﬁc ss* the el]ipse whose équa 1on s 16x2 * 9y? = 144 and sketch the _
" ) ' :,",';.‘ . x:.i‘ !'_"'"r-.: : '..'r':ﬁr ' '.’.' T . f.\‘ - ..'
(‘ ] ‘ ‘ . . . I . . ] Y . ) . ‘I" . - ll }% , . . .- L

sy

- ) R i Q{’ _ \ . -
' B ' L) . ', =
- . '
LY - . R
” * ’ - ! - Al . . y . - /
- & o ‘ ) ) -
2, G1ven the following conditions determine an equat1on that sat1sf1ei
those cond1t10n$ focus (0 3) directrix y = 25/3
- ’ _. ’ ‘ | J ' ~§
‘ .. 4 ) g "
) N\
[ P s
< “ I * \
o . - ‘
Y ' - . ) _)'
' 3 L
N . [ '
- - { ¢ T : -
, k)
P . ; I 4
<
. U
’ ’ . ‘ ‘
> v . ‘ P :
. *. . ' R Y '
o, . i R . ) . . ) . , - ). ' \’{ _.w o
L *“DichSs“ means to give the coordinates of the vertex foci thaend T
7 points of the latus rectym, in ersection of curve and minor axis, ;
©and equations of ‘the dwrectri es. . . :
| { 120;{ SR
L9 116 ] R l «w Yo | . - )
v - . . U r ) ) v
: T A T T T A y




" A o T '\ ,'A" ,,
‘ ) [ N | } r;. . ) » . "vn N
; . " \ . R LI .
"o e ] T 18m45
| . \ R 18-45 .-
: ‘,}.‘ v . ’ v '}') ' TR R ’ ’.. - ' ;'.
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o coordinates of the foci™ (0, +/7), coordinates of vertices (0, 4),
A\l s R . ) L . ' .o ‘.
e coordinates’ of intersection of curves minor axis* (+3, 0) ‘ ,
\ . o . » B ) , . . " ) ) . X ]
) ’ 'l » . \ { . % ‘
. ! N ) ’ ? . -
‘ ’ l A .
T e T i -
B, ./( _ ) J P
- ‘ . )
. . - . \
’(I . 2 ! | )
o - .. 5
‘ . %
N b ’ ” . ! ) ' _ s
- ‘ ! ' N -
2. x2 g2 ’
' + = e
.16 Y4 1 \
L ) .
o ’ ‘ o ) i ] y
- . ’ A ’ st
. b & Y » . .
« ' ~ ' . - T
N, . . . '5 ) v . ' :

¢ >
o .
. A t ) ~
\
f * ) % .' ' .
. N . i . . X ‘
( A . . Ay .
B v ¢ ) l‘ . 8, N 4 . o . )
. \ N y ' ] . . e
N . . ® o . 3 .
* . i . . i ) ‘ (
¢ 3 "\ n e ¥ [ 117 [ . LA
. . ol . L : :
‘,“ ~ . - ¢ - o } &
v .
"‘ ., :’ ;» + B ‘l , . 4 o
v A2 It . -
o ' " P . . LN, ;oo .
; b oo R N S g




l-k."_t < ° . ’ S P a oA
. ) ) .... 15 T | R - " . - \"'." . . ]
o 18-46 N ! . ' be ’ ) 7 ’ :
. . . /n/ L v ,'- . N 4 o
. ‘Objective 18.4 - .Hyperbola . . . Vo B
. . " { A Co e
. g e _ C “._/ | ..
Objective: - o T i}
I aE : oo . '
(For the "hyperbola) Given a set of .conditions, _determine' the-'enablérs '
’ ‘ Y. . : . AN .
pertatning to the conic (a, e, j'ocal_point ete. ) W?'tte the equafwn SRR
e . in gimple form, and, graph the conte. Tﬁe condbtfwns can inelude N _ )
Yo, T . . RN
; _ ' the- génmﬂal sfat@ment AR ' : - - ' R
[nstructional Activity - f3~h29 (Deriving Equatibhsl - | ‘ ___‘_i.:’ .
- Read pages 168-170 L o ' ' ' B
5 . ) ‘ or . ‘
- Exercises: o | -
. 1. Verify that  |CL| = a/e and ¢ = ae o - ST
A% v : ° ' . . >
_ 2. Work problems 1, 6(a, b, c) on page- 170 | . g
Instructional Activity -~Task 10 (Determining enablers and Q?aphingl" » ;
'Read'pages--17l-175 | . o
T N Not1ce as in the dlscuss1on 0n .the e111pse, to determlng ‘the equation”
: ST X
of a hyperbola ﬁbu must know three things: ) . o
: Y
L Y «1. the value of a R . g
bl e . . : ; . . . oo . .\,"
2. the value of~b , . _ S
- . “ ’
3. how the curve 1s located with respect to the axis, (which = ~
‘ form of the equation to use) *, ' f-'“_" . . C
: t Toed '. ' N . _'f .
' -.The5r31at1onship between a, b;'and c is c2 = a2 + b2, Notlce that .
a can.equal b, If a = b, then the hyperbola is Ca11ed an equ11ateral B h -
- “hyperbola. .- oo ~ . S ' L
A o lta.‘g " \ °”
* ! ’ 4 ' . & voe n
. > . .
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“ " The tab1e used for the ellipse will, also be he”l“pful for' the o ,_A "
'A:""', hypev‘bo]q, but you shnuld inc] ude the equation of the> aSymptotes ’in l
the Hst S PR w S 5§ .
Ceo e | oL ' | _— -
. ‘ .k ’
Exercises gt .
1. Label the drawing below. (F1;ll in the blanks with' the ‘equations
o of the hyperbola and its asymptotes, the distances and the
coordin’ates of the points. ,' R 1
| | { -“.,: ’ . L ' u v .‘ .a" * f
] b v ’ § K x /“ ] l
o '} :.:.' -4
O '
' ‘ "
, ' ' ' Q?ua{;on ,.[ /’N/pt’rlw/a - \ ~
N : Y : | k3
2 Since y = :tb/ax are the equations of the asymptotes of the hyperboﬂa .
Y S : | )
. 5—; - x—z- =1, what are the equations of’ the asymptotes ‘of the
' a h% . L
v “hyperbola _1?_? R R . .
| az-. b2 . o .
: N ' Sy b " : ' -
. @ ' : . | . .‘..
bl Vo ’ T
! .w, ' . .' '. A ' .7 ! ' é ,"‘
i - J Vo . ' . %4
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. 3. Work prdeemh 1(a, .b, ¢), 2(a c, e, f 9 h m, n) 7, 8 .;ﬂ;‘
-/ .
4, F111 in the blank with the equation of the proper form | R
T %2 2 o 2 2. e et
Lo X _x._,,]- T GO G S
.. . e az N ], b2 ) 4 a2 ob2 . .- .
AT . - .’ ‘ § o ' : . . o '
’ : | (a) ~the.equat1bn of a directrix_ié y ='4/5, . ..u W«' ' ..
;" s (b) a vertex is at (0 B)., _ . » . _
" fc) the foci are {6, 0)‘and ( 6, 0) T ‘v-:' 1»w*N°" S
* (d) the transverse axis is the y-axis, _ 5 | ‘: v o L
. “(e) the chpjugate axis is the y-axis. B | v
(f) the. equations of the asymptdtes are §
I
3% - 2¢ =0 AND 3x t2y = 0.
4 . .4
Answers: See your 1nstructor. _
K e Read pages 176-182 h .
| %
- Exercises - o o N
. WOrk problems 1 4, and 6 on page-178 ”
| 2: Work problems 1 and 3 on page 180 ‘
- 37 Work probléms 1(a, c, e), 2(a, g, 1,"k; 0, ry U, w, and y)-
. - . ' Self-evaluation: | ias .
1.7 Discusx#.fhe conis; ‘Z”e'yZ]ﬁ'ZS. ' o ‘ ¢ g
T : 3 ‘ T
; N | v
A » fe
A ' I A g . ' , :
*“Discuss"emeans 0 give the coord1nates of the vertex, focus, and end . ‘l’
| points of the latus recgum, an pquation of *the directrix, and the
. “equations of the asymptotes. ' l7
a0 L S AN .
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o2 wx‘ite the equation of the hyperbo]a. with its center ‘at the quin,
) ‘transverse axis on- the ywaxis eccentricity ZW 1engtht of the
latus rectum 18, -and sketch the curve, ) Q .
. g , ! , , "'
.‘. ‘ R b ! ' : \’f
Answers: - I ' e R _%

1. verttges (x5, 0), fogi (tS/? 0), e = V2, latus rectum 10,
equapion_of'asymptqus ¥‘= txa 2. 121y? = 11xZ = 8] ' e
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. Objeotive:

4

a

Can gort, conics by name given the equation, enablers, gr gﬁaph, L -

~ 4

;" Instructional Activity - Task 11 (Recogni21ng conics) | _' : ' .

Read pages 185 186 on the comparison of canics. ~ The circle could
| be included as in number 4. | o7 ' e o
- o 4. Circle - . L |
o AX2 + Cy2 + F = b, where A-= C ahd-A and b are.ndt = to 0.
'(a).-IfQA, C:‘and‘F all have.the;same sign, the circle o
1s.imaginaryL \
1\iIf F =0, the locus is apoint circle.
e (c) IfF is différeht?in sign from A”and C, the locus

— ' o " ista real circle with the center .at the origin.

The fo]]ow1ng three pages contain a comparison of the parabola,

Y f \ . 1

ellipse and hyperbola.
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cbérdinates of focus (1a, 0) -

C . s

. .
. v

K coordinates of focus (0; a) : . E

¢
) '#
[y . .
. . 4 ' . S

coordinates of focus (0,.~a)' | o | | o

o _ ' . ¢ ' N -
a is. the disﬁhnceffrom the vertex to. the f@cus -- also the distance §
from the vertex ‘to the directrix. | ST ‘ |
. the vertex 1sfat the origin. - = . v e ' o

o X g . ' ‘
tpe Tength of the latus rectum is 4a.
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ELLIPSE - ' .
A ) - — '.‘
| 2 g2
| \wa X8R
(13 . .az b2
'i.C°°faithes of the vertices (a, 0), (-a, 0) ] N ' u
© T coondinates of the foci (ae, 0), (e, 0
L

" . -2 . 2
" - . ‘L+ X = ]

’ coordinates of the'verpices (0, a),+(0, -a) R IR _i ///‘
. o coordinatéslof the_foéih (0, ae), (0, -ae) " ) | | ﬁ? y/<
\ : ' | C . § - :
a is the d1§tance from the center to~lhe wertéx ‘ﬁ9
e ¢ =ae'is the distance from the ceﬁtpr,to the focus. (;»
the'cénterijs_tbe focus. o .;
-fhg centér is at thé'origin., p ./”}-‘ . ST ‘ | N '
, a/e is the distance from the center to the'directrix | A
o » b2m a2 g2 /l- oan» b' .} - ‘

12d | o ’ | \ | v
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\ J * az 9 b2 '
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. coordinabes of vertices (3, 0), (-4, 0y )
' coordinates of -foci (ae, 0), (-ae, 0) o

B )
o - -, . . . . . o :
- ) » . . : . - ) . . , R s
" . . . s . w
. a Y - . e /
. . . . - :
. \ ) , . . L
. Yo . . . ' .
‘. . . - . .
\ >

I

A

coordinates of vertiééé (0; a), (Oa;‘-a) -

. - coordinates of'fgci (0, ae), (On.-ae)’” 

N
' a

a is the distance from the center to the vertex. °

\

e R . ¢ {s the distance firom the center to the focus;'\ R
a/e 1s.fhe_disﬁﬁaée from the center to'tﬁe direc$r1xl‘
‘ ® t;elcenter is the origin | ST
- bracz-az bt

. Taandb are ‘ot ordered. 1In fact a = b if thé{hyberb016'13'qn'.

equilateral hyperbola. | . N
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" e it g TRANSFORMATIONS  © * .

U ~0; The conics you considered in Unit 18 were very special--they
were all simplenconics. (Their centers, jr the hyperbola el]ipse,
and circle, and the vertex in the parabola were all at the origin )
When the Lauation of the\conic is a simple equation, 1t is mFry easy

to discuss the curve and sketch the graph but uﬁfortunately not

all conics are sTmple conics " The methods of handling non simple
con1cs are 1ntroduced 1n this un1t . |
| The two methods!introduced are called trans]ation and rotation,

A tran5a5fToﬁzis performed when the axis of symmetry of the non- ,'

Rationale: .~ . R

po f s1mp]e conic is paralle1 to the coordinate axes. (See drawing below.) -

y

~<

% '

. . P
. . R . M . : . s .
. : = - ’ . .
. . . i -
. W t - . \\ ’ '~ , NN - ~
. . N " - " . . ;
- K

A rotation is performed when the axis of symetry of the non-

»
2

simple conic has“been rotated'through~some‘hngle with respect to the

the drawing to the Jeft on the fol]owing page )

C 1 : ¢

-~
-
=

coordinate axes, but the center or venrtex remains at the origﬁn (Sée"

P "").‘»:\_.).f




Sometimes you must perform both a trans]ation and a rotation (see : T

t

the draw1ng to the Teft above) This occurs when the axis of oo

symmetry of the- ndn simple conic has been rotated and the center 1s . e

not at the'origin In dﬁ] the cases the trans]ation the rotation L ‘

. v f AR

. ' jd"or the translation and rotat1on conyerts the equation of the non- s1mp1e

conic to a simple equation, Then you can use the methods and skills <. o
s . ;
. of Unit 18 %o d1scuss the curve and sketch the graph | BRI )

¥ . . » ) ' ’ ‘e | v ‘- u‘- -
.Ob,z'eotives: I o . & Lo o )
2,19, 8 G;,ven the inage of a conia; describe the transformatwn and " - o
" °9kez‘:oh ‘the image ‘ o o . 4
- (a) .with resﬁaot to a rotation and translaiwn _ o sop e T
k (b)  with respeot to.a rotation L v - L ,
‘ , “(e) with respect to a translat;on i . o e e
o 19.4 - Determine the equabwns of the mges of aon’ws relatwe to a Tt o
glven transf‘ormabwn and sReteh the ourve o T, ' . - :, -
' (a) with redpeot to a rotatwn ‘ ~ . . , A o . S
{b)  with regpect tv a translatton S, .= -'.' :'r ;?_. v
19.8'fDetermzne the szmplyfted equattons of‘zmages of poZynom%aZ funotzons -b;ux?i :
T . . relative td a tranelatzon e o o ‘ . ,? -
'13»2 ’Determtne thé aoordznatee of the images: of poznts relatzve to -*'; 'r .é_?
P a gzven trangformatbon and sketoh the points with respeot to.the. - ..
| o new axes D T _~ . |
L ;V' S © fa) with reepedt to a rothzon : ,” . ; '. AN ;: _ o Do
g ’ () with reapeqt to' q tranplat¢0n¢ D “f ;' 1 R o
T e : : N
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* Hierarthy: o T B
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19 2 petermzne the eoordtnatee of the images of potuta rela%ive to
. a gzven transformation and sketoh the. points witk ,respeot to

W

L)

- the new axes W

(a) with reepect to a rotation

( *

(b) with respect to a- tranglation , ' ) e

19, 1 Determine .the equation of any conie by applyihg the def%nttton

: ‘l

. ~ ‘of that partzoular oonzc : o ~

DT T N L
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In order to follow the order of the text, you should use the

hieharchy,below:

: . R *
- - . J
g v
- " :
Unit Activities: R .
, 3 + ' .

Lmﬁwesﬁami?‘ .'" P CoN R
¢ The lectures over this un1t will have the foﬁ]owingloutline
.o . < , ‘-

S Lecture 6. Translations ~

1. when do you use a translation to s1mp11ﬁy an equatidn

. L]
. " 2, How do you perform a translation with\respect tb 2
new seﬁ of axes, ”7"-“¢
o ,
" A .‘AL Translation of a point B ; '
B. TrahslatiOn of a conic o ‘.ﬁ

b
. “ g

\Q

»

3. How to choose the proper translation for a. given équation ,

o

'/'.
'//

- . .
i ' : .t ’ o . - ' '
N .. . . e N ,
. : . N
' B h. : . 1 k v . . T .
R . fWe Lo . i . . - . .
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) ‘ Lecture 7. Rotations, ﬁgtations and Trans]ations _ | T ==a»
' 4 1. When do,you use a rotation to simpgﬂfy an equation '
. 2. How do you perform a rotation through a given angle .
[ | " 3. How to choose the proper rotation for a given conic | l
) N 4. . How to perform both a translation and a rotation in
. " order to simplify a given,gonic | ,
Procedural Gptions: - o - ) f |
)  The procedural bptiqqs for this unit-are the same as fpr' . | ’
| Unit 17.

" If you are.having'trduble meeting the assessment task require-~
a *ment on your first attempt you should talk to your 1nstructor and
discuss some alternate approaches.
/
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kit
S
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. - Tows }9'_5
L L - ' Ob,jec'tive."w.lj/' | :
: ‘I’ .Determine the'eqqatioh of any conic by applying the definition ‘
, ‘( of that particular conic. - ) ‘
e ‘ )
Activitigs 19.1 - | B
1. You%_Téxt - _ o , <ow o , A
Mogri1l, W. K., Analytic Geometry, pp. 139-142, pp. 103-112
‘Exércises: p. 47 problems 1 - 8 : ,
' - pp. .105-106, problems 1 - 3, 4(a)p5(a & c), 6(a, c, & e), \
¢ . . o 7(a)’ 9 . S

p. 108 . problems 1, 3, 9, 11, 15,17
- pp. 111-112, problems 1(a & e), 2, 3, 4,(a, d!_f. 9), 5, 7,9, 13

2. Your Text and the Study Guide

*

3. Solved Problems B

!

Schaum;s Outline Seriés: Theory and Problems of Plane and Solid
Ana1¥t1c Geometry, pp. 35-42, pp. (circles) p 18, problem®17; p 19 ‘
. problem 20; p. 48; problem 5; p. 53, problem 4; p. 53, problem 6; ..
¢ P- 55, probTem12; p. 62, problem 7, = . - .

4 Othér5ﬁéédih§‘§6u;ces,

b
. s
Fuller.'Gordon. Analytic Geometry ,rpp. 43-49.l(c1kcles)

, ProtterQMorréy. Analytic Geometry, pp. 94-96. (¢ircles) pp. 106~107,
(example 2) - : : .

N
F a3

5. Individual Assistance |
. ¢ . ¥ . o
Go visit your instructor, afid kt him know how well you are doing,

' (“’ %.3 Informal Group Sessions o .

Take. it upbn‘yourself to help your fellow students with the previous
unit.  You will learn as much as they will, - e :

135 .
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LR | _' - - ' . ‘ . .
- Self-Evaluation 0bject1veﬂl9.1;' - ; ( ’

¥
R\

- 1. Determine the equation of the e]lipse with a focus at (-1, -l),
‘directrix x = 0, and e = /7

L]

2. Derive the equation of the parabola with 1ts focus at (4, 3) and its
'vertzex at (4, 6) LN

(Hint: you need some of the skills you ‘developed ‘jn Unit 18 to detennine
the equation of the directrix)

J. Derive the equation of the locus of a point P(x, y) which moves so
that the-distance from c = (3, 2) is always 4.

>

- 14y
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Ansyeré’: o
1. .x2 + 2y2 t+4x +'4y + 4 = 0 |
2. Equation of the directrix is y=9 | ¢

_Equatfon of the parabola is x2 -.8x + 12y - 56 = 0
30 (x-3)+ (y-2)2 =96 :

-
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~ Objective 19.2 -B
. Determine the cdordinates of 'the imageé of pbints'&elative to a

v ‘gbxen transformation and sketch the.new coordinate axis and points
v with respect to the old coordinate axis under a translation.

Y

Actiyities 19.2 -iﬁ (2 and 7 are suggested)

1. Your Text , - L -
Morri1l, W. K.o Analytic Geometf‘,}pp; 192-195 ‘s
Exercises: pp:_T§z:¥§§f_5ﬁﬂ?ﬂﬁ£§1, 2 |

2. Your Text and Study Guide

3. Solved. Problems

Schaums Outline Series: Theory and Problems of Plane and Solid
‘Analytic Geometry, p. 67, problem ] s -

e . P YN iUy - g

4, Other-Reading Sources

A Fuller{_Gordbn, Analytic Geometry, pp. 49-52
5. Individual Assistance \ wij_ :

¢
v

6. .Informal Group Sessions| |,

7. Lecture 6 =~

“
A

Self-Evaluation Objective 19.2 ¢

1. Determine the coordinates of edch‘of the points P when.the axis. is
translated so the new Qriginkis o'. . :

(a) P=(3,2) 0' = (4, 1)
(b) P=(-2,-1) - 0! = (-3, 0)
(o) P= (4, -3) 7 0= (5, 3) .




R ~

. Answers: |

. . . - ' . . . . ‘} o U ' -

A A N2 () P = (1,-1)  °'(c) P w (-1, -6) L

‘

. ' . o

. e . XA s g st BaciUg]
C A oy




' Objective 19,4 B_(/ﬂ | :

Determine the equations of thé 1ma§es ofié%njcs relative to 5'; :
given transformation and sketch the curte with respect to d
““translation. ' / \\ o
. Y (
. . . S // \5
Activities 19.4 B (2, 3, and 6 are suggested)
1.. Your Text . B |
~ . Morri11, W. K., Andlytfc Geometry, pp. 193-194 ' (Example 6-2)
y Exerct§es: p. 195, .problem 3~ L .
2. Your Text and the Study Guide ) A - \. Lo
. 3. Solved Problems: - - - ﬁ
. Schaum's Outline Series: Theory and Problems of .Plane and Solid
« ... HApalytic Geometry, p...67, probTem.1. ... S ) .
4. Ihdividual Assistance . - . s :.‘ ’%
: 5:, Informal Group Activity _ S 'R o
6 tectwe s T L SR
Self-evaluation 19.4 B o : |
1. Transform.each of the following equations -by. using the.given
point as a hew origin, and sketch the ‘graph.” - ‘ oy
(d) 3x2 - 12x ¥ 4y2+ 8y = -4 0" = (2, -1) |
L ) 2 -dxtgy =2 0 = (2, z%- RS
. K =
| 1y | \ ';.‘
\l " ) .
Y. | . . #\.) i
v{;’
\
\

. .i ¢ :: B l::.




. , . - ' . o .o T \ ) - . ) ’ ’ . . ‘_ :40 , ',
. ‘Answers: | , . | | o " §

K3

,\ ‘. 3 . ) - . | - h i '

@ = %3(' o . (b). x'2 = gy* .. -
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Objective 19.5¢ — N e

< : Given the image of a conic, descr{be the transformationfand sketch

. the ﬂmage with respect to a translation
‘ P . L -
Agtiyitiés 19.5 (c) CZ:and 7 are“suggested) L S
: h Y
1. Your text:. . . "i oL ' | ‘.
| w@mhﬁyﬂmﬁ@wmmnmhmw(mwmwMF&
fpage 197). | -( | ."T. B | 3
'ﬁxd{cises- p., 199, prob]ems, 3, 5, ? 8, 12, 14, and 15. /
. 2. Your text and study guide, |
] 3. . Solved problems = . o ‘,.°'_ N s ¢ ii
Schaums Outline Series: Theory and Problens of Plane & So]id ' i;
| | Analytic Geometry, p. 67 ~prob1em‘2, p.. 69, prob]em 8. 3 A , ,
‘.°" ' T 4.. Otheﬁ Reading Sources : - A . | B i - '.*f
é. . g ':_?iProtter -Morrey, Ana]ytic Geometry, pp 135 (middle of page, . '
| o A paragraph beginning, "We now, 111UStrate ) - 137,
. oy | Fuﬂler Gordon, Analytic Geometry pp. 82 84 ' ' n:, 4  -
| g&/ 5.7 Individual Assistance ' | ' | -
.7 7 6. Informal’ Group Sessions - | ~ | q o
.  Self- cvaluatlon 19.5¢ . - . o
. - . Simp1ify and- name the folldwing equations and skétch the
. graph of problem 3. . o . .
- & K
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=-1. (hyperbola) ’

.
. . '

2, (x +2)%.= 16(y = 3) (parabola) - o

- .

)

~ ’

i

LY

3 X -1)2- oy + 2 : N
3ﬁ 4 0+'-i¥“§fil“ = 1, (ellipse) -

<
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- OBJECTIVE 19.3

O« Determine the simplified equqtion of images of polynomial

'.' functions relative to a translation. e
v '

- .Activities 19.3' (2 is suggested) . S e

1. Your Text - T ) e %"

'_Monriil W. K., Analytic Geometry, p. 197, example 6-3 _ o
2. Your Text and Study Guide o , “ S K E S f
N 3. Individual Assistance - . S 4

4. Infarmal group sessions-

~ -~ Self-evaluation Objective 19.3 )

| Simplify the fojldning polynomia] functidn: , v : ' '
" ¢ , y=x3-9x2+2x'_+ 30 o a S
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| oBJECTIYEsVlgiz‘A;and 19.44° =

£

Activities 19.2 A and.19.4 A

o ]9 2 A Determine the coordinates ‘W the images o

Felative to a given transformation and sk
the points with respect to a .new axis and

,f‘ respect to a rotation
- 19:4A Determ?ne the’ equation of the images 0fgc
R . relative to a given transformation and sk

. the curve - with respect\to a rotation

<)

(2 and 7 are suggested) ;

',1.'-Your Text IR

N "I""

‘" Morrill, W. K., Analytic Geometry, pp, 205-209
EXercises

| 2.'.¥our Text and Study GuiQe 4

3. Solved problems

points
efeh - .
jith

onics
etch

pp. 209-210, problems 1{a, c,e), 2(6 c, €, g)

L]
- ' .
o

eSchaums Outline Series: Theory and. Problems of Plane and Solid
Analytic Geometry, p.’ 67, problem 3. ,

, ¢ _
4. Other Read1ng Sources: S | ¢
Fu1]er, Gordon, Analyt1c Geometry, po. 85-87 (down to
example 2). ) : V. .
5. Ind1V1dual A$sistance
6. Informal group sessions
“ 7. Lecture 7 . o o -
_ . :
Self- evaluat1on Objectives 19 2 A and 19.4 A
(You may use a tr1g fable) -

1. Determine the coordinates of the fo]lowing poihts when

ﬁ\ /axes havé been rotated through 60
(a) , 4) . - ‘
<)<_z,6) A




1Y)

3 Determine which of the feﬂlowing eguations must be rotated '? "

Lﬁj r in order to simplify the equation, - - : S I
‘Simplify that equation by rotating ‘the., axes through the , o Jé‘“ :
o - angle 0 = 1350 L : o -
. . B O I O R R e
e | (b) x2~6y s"1‘1x+5_‘=0

: . ¥ | ' .
* {c) X2-4xy+y2=5 ' ‘ ) : ’

‘ | ’ R
. )
‘ ‘ - '
. - - ¢ -
: [ . . :
. " . . ) .
.

L]
i
©
- i
]
« .
)
(28
'
. . .
) ‘ B
l * . .
1
5 .
v
/
h
K]
) L
1
(o A




Ansyggrs': | :
. i : ) )
\‘ - o o
ok .
(a)( L—;ﬂ’i , ¥3+2)
. (b)(Z + /3, -1+ 2/3)
e, 7 )
(c)..ax'2 -y 2
pL
| Do ’
1. N )
8
-4 , -
6,
+: -
¢
1& ' " ' »
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Objective 19.5 (b) i
o Given the image of a con{c, describe the transfonmation and
1 sketch the‘image with respect to a rotation. '
- .  Act1yities 19.5 (b) Q(Z'and 7 are suggested) )
o N o -
v 1. Your test _ . _ |
: -{, Morrill, W. X., A;alytlc Geometry, pp. 210- 212 (omit last - R
i _ paragraphi page 212, ) |
Exercises: §. 216, problem 11 (a, ¢, e, j'and.h); . o
N~ | . 2. | Your text and study guide. i
3. meoWed problems; _ |
. _Schaum‘s Outline Series. Theory'& Prbbléms of Plane &'Solid
Ana]yt1c Geometr:yJ p. 68. problem 4; page 70 problem 10. .
4. Other Reading Sources - X{' - N
| ProtternMorrey, Analytic Geometry, pp 140 142 (from middle of
‘page 140 to middle of page 142.) | - - S
| Sf' Ind1vidu31 Assistancg‘ | |
6. Informal Group Sessions.. -/ .
. 7. lecture 7. -
s o Self-Evaluation; - 19 5 (b)A - | - '_ e

1. Rmnove the xy term by rotation of axes, ident1fy, and sketch

the curve, o S T
412 - Baxy + ay? = 500




. - Answer Objective 19, Si_l_ B §

. . ) -‘, 2
. ' ‘ | . L
’ o ' . & ! ’ .
: . |2 .2 . . . . N
o - . L . S
. . . -. . . “ i -t \
~ ‘ .

..Ob,jecl:i.ve, 19.5 (a) ] v
) . P Given the‘ image of a conlc, descrlt‘)e' the. _l;ranjorm}atlon and skétph
R thz image with respect to a translatipn agd a fofatloh. J
\
| - Activities 19.5 (a)3 |
1. Your text: 0 - /
{ Morrill, W. K. Analytic Geometry, pp. 212-215. ’
) . Exerc1ses pf 215, prqblems 5, 7 and 91
2. Your text and study guide. |
3. - Solved Problems, C . .
Schaum s Outline, Series Theory & Problems of Plane & Solid
: Analytic Gedipetry p. 68 problem 5; p. 70, problem 9.
4, Other Readlng Sources.
Fuller, Gordon, Analyt{c Geometry, pp. 88-91.
- ‘ - | ; Protter-Morrey, Analyt.ic Geometry, pp. 142-145.

« 151




Y R : "J‘ A ‘ .
Y 19-22 .\\;h t
¢ " e .f“ ) N . |
S Q Y
. & 8
¢ ‘., “'- ’ . 4 -
&  Individual Assistance.
6. :_Informal Group Ses'sions -
e 7.. lecture 7. ',
. : _ . Ty . ’ )
-Se1f-Evalyation_19.5 (a)
: 1. Simplify the following equation
N \9 . . ) .
, the conic.
“ " a. 1;x2 - 28xy + 4y2
; ']
& “ L3 - €
% .q’. \z
. B
e -
[ r : o 1‘ ) l 5 ‘
Yy ' ' .
= | oy

t

;.1dent1fy; discuss and

o

+ 30x + 40y -45 = 0
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. . MnswerObjective 19,5 (a) Ly .
T B A PR yperbola. o

“ K . Ixx e '.ﬁ -

[ | a=4 b=2, c= 2»/3' with respect to the new axis the vertices are )
i o g (4, 0) and (-4, 0) the foci aie (2/5, 0)"and( -2¥5,0). The 0
. equation of the asymptotes are. 4y“= 2x'! and Gyt o= gt
¥
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» : P ©UNIT 19 S

. ’
, ¢ LE [
RS » .
. - X . f
' . .
» : : . N

Title: TRANSFORMATIONS

‘Rationale: .. | | - K
The conics you considered 1n-Un1t 18 were very special--they
" were all simple conics. (Their centers, 1n the hyperbola, ellipse,

and- circle and the. yertex 1in the parabola were all at the origin)

T when the equation of the conic is a simple equation, it is very

| easy to d1scuss the curve and sketch the graph of the con1c, o ' ‘~’ s
| but unfortunately not all con1cs are simple conics. The methods -
of hand]ing non- simple con1cs are 1ntroduced in this unit
o The: two methods 1ntroduced are called translation ‘and rotatioq :
"‘I' ' A translation is performed when the axis of symmetry of the npn simple

conic 1s para]lel to the coordinate axes (See the drawing below).

+ iz

S [

A rotation'is performed when the axis of symmetry of the non-simple
conic has been rotated through some angle and with respect to the.
‘I' T coordinate axes, but the center or vertex remains at the origin,

(gee the drawing to the right on the fo]lowing paqe)




* Sometimes you must perform both a translation and a rotation (See .

‘the drawing to the right above.) This occurs when the axis of symmetry

"of the non simple conic has. been rotated and fhe center is not at |
the_origin. In all the cases the translation' the rotation or the
translation and rotation converts the equation of the non simple conic
to %~sﬁmp1e equation Then you can use the methods and skills of Unit

18 to discuss the curve and sketch the graph.

LS

Prerequisites‘ .

Units 17 and 18 and -gbjective 10.2 in Algebra and Trigonometry

(Specifically that section that deals with "completing the square")

’ . \

Objeativee:

19. 5 Given the zmage of a conic, deseribe the transfbrmatton and sketah
' the image

(a) with respect to a rotation and: translation .
(b) with respeat to a rotation '
(c) with respect to a translatzon
- 19.4 Determtne the equations of the images’ of aonzas relative to
a given transfbrmatton and sketeh the ourve

(a) with respect to a rotation

(b) . with respect to a translation | .
3 19.8 ,Determine the simplified equations of zmages of polynomial
/ j‘unotwns relative to a translation N /

. ‘ - . . ‘ . : L . .. . . ) ., A |
B : o , Pt ’ . Cd D . -
B .l . R . LY ) " ‘ L S ) S N T T T

(‘%;




Instwﬁctional Activitx h ’

/ o T

(equations of ellipses, hyperbolas, and parabolas)
Objective 19 1 L : - f

L}

hs@l

; Determine the equation of any conic by aﬁplying the dafinition
of that particular conic. o ,

Read the General Definition of a conic on page 139 in your text

again then gxamine the examp]e 5-1 on page 140 Work

-

on. page 141,’problem~l 1s‘begun for you on the following page.

roblems 1-8~

, 1.'.‘ Q . . /- ‘ ‘. . : L - .' . 1 C .\‘, "éj . " a L ) - o ¢ l‘_'.,'x\:' K] - R :‘ \:-!
. ‘- . :‘ [t . ’ . _. ) - J""_ ' ) a " e M _‘V, “ '_ - . ! - . ) .. ‘D-:27 ,L
. . . o N o Vo 'l‘
. & N
2 1941 Determzne the equ?tzon of any aonzo.by applytng the definztton L

« of that parttoular GOnzo. : R ' oy
. . - - A . ' o :‘
. , i
\;- & '
. . s . /|
ﬁ L' e " ’4
o r ! i 'I'
. N /
. P /
¢ . ,‘/
. \ !
o e
RN € - '
) . : N
- /
' I
h ¢ r,l !
| I
J’ L L | S /

& .
Y
1
f -
% B
]




‘ \—. L . . -. .,f- ' . J ’, .,
- . - Préblem T, page 141: » ) i
h o e ) ..‘ '- : . e ) o ) . r ‘ ._,- ) .\
o . Deirive an .equation of each of the following conics: o o
b - b Focus 1s at: (-1, 2); directrix is the lipe-x = 3,°e =177 o
o Since e.f‘*‘"l.'the'conic isa__ - ol
i =% and [P = 5|PD|- |
¢ IFPLE - (2 w(y-z)u
._ IDPI;_..; ;__l.X‘- 3| K A L _
o 1 : _ - o -
| Since |FP| = . and |DP| =
+ MRS |FP] <= |DP| is
) i ' . ﬂ. . |
" and squaring both %ide's |
| “collecting -terms %
hence the equation 1s L
5 : ‘1 . ' '_ ‘J
Did. you get y2 - 4y + 8§ -4 =0. Good' If not, check Iyou. calculations
over again. If you are still having problems see your 1nstructor VN‘ow "
, try problems 2" - 8 on- page 141, . i
]
Task 2 (determining equation of a circle) |
Read pages 103- 105 and then writeaﬁhe definition.of a circle and the', | .
mathematicﬂ stdtement (equation) that is described by the definitioh.
| ;l ﬁ:_\ (Use. space P"0V1ded at the top of thb next pa‘g_eg)‘v .
"ERICs8 |




»

.'standard equat10n (your answer above) differ from -the.. simple equation? |

'-coord1nate plane‘.‘ : . ) . O

the

“

The mathematical statement (x < h)2 + (f\ k)2 = 12 is: 031]9d _,. s

,~"', . equation of the circle. How,dods the

Again as, with the simple conics in, Unit 18, the circle wh0§e :- e

equation i simp1e has its center at the\drigin while the ‘circle - s

whose equation s in standard form can havé&{is center.anywhere on the

N o
Toap e . : Y : o
s . . - v
. . n .
e ) ) .

Notice 1n example 4~4' page 104 in your text ryod mu;t apply

the conCept of "determlning the distance from a- po1nt to a line“ to find

" the radius of-the.circ]e (The point is the center of the c1rcle,

: the’ﬂdne is the tangent line.) o : __—

| ~are (2 3) and ( 1, 5). Draw the circle. -

A ' . R " v

. ‘ . . y L. L . ". .
On nége 105, work problems 1.through 3, 4(a), 5(a, c), 6{a, c, e),

" 7(a), 9. (Also nprk any others in which you are particularly-interestedf) |

[}
, ™

-

~Problem 3 1s started for you to finish, R <
3. What 15 the equat1on of a circle if the end abihts of the diameter

' : P . 3

.
3

the center 1s the midpoint x =X *X2 Z-1 .1 )
"~ of diameter (see Objective 27 2 7' ‘
17.2b) | o
i , oy I =
. .
y w - ‘
163
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F P4

LR - or

~

.
w

R
r
oy

Hence the equatio

3

A
P

| ‘ . %*Qmmm. . 2
. radius = ‘/(xl - Xg)'o - (y “Y¥2)

40

v

n of the circle is
. . . '%‘

g Laaa A e
P T I L Cpe
RS B A R v .
[ S
-
5

wf oo o
. 3,
. s B

. B

radius *-disﬁaan betJﬁun 2 points“hf;pagtio?fdbjiétfie 17,24“ Sy g ®

(k=020 (57 )2

A
- : .

wt .\»\.
°
e LT Sr—

)8+ (3 -

".:x r‘ *.

'
|
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e

\df '?'*//<ﬂzgwer§:
Y . . . :

®
-

S Ty vy

N E N ) . . . .
'\ . R . .
. . ! . . . - *
) . . . . M . ’ . .
' . : - . ) ¢
. )
.

‘I'}s._j_' centengj,bhe’ETrqle or midpoint of dﬂaheteﬁ (g? f); f . _%%; \\wf
, - o R S, . ,-,_:f“.,:’ g !
o .‘eﬁaugtff)/ht:)‘f circle (% - 35)2 + (y —_;.l)"-? —17?4- ' ’ , , ’
. . " . - £
N N L - X _— '.'\\'. a
iz . \_\ ‘ .e/, ] . . . .}/ o
’ When you havé finished woe&apg ‘the prohlems read the next sect{on o
on “the genera] quation of. the ci&g, &lpp 106- 108. . In order to . “. @
. understand the reading materia] and woﬁk'tKe prob1§ms i this section, ) )
| you shou]d be dble to work the probjem be]ow. Try 1t If you have .
‘ prob]ems see\a- co]l‘egealxgebra téxt (180k under comp]etmg the *\_\
N ‘ équare“)\.' Rob1son J. Vincent Modern Algebra—8 Tquonometry .
N j contains this 1nformation on pages 220and 221. d
@ S f\l Ne oo : " T
| ] . Your 1nstructor can he]p you find'“?re 1nformat1on ‘on th1s §ub3ect '
o R NN .

) ' ‘ oy ,135\3 ~ e i~q(“ .
GrOUp thé x- terms together and the y-terms together and comglete e
their squafe K ‘ | | \ ¥

y 3‘ X2 +~5X0+\y2;; 2y + 3.2:0 TN K
o
Pl




. Q R , .. ‘ } i 'i;
v . . . ' , . . . . . v_ e R » . .
& - : . . N _ g e .
19-32 SN . o S o . . B
. Answer: (X + 5/2)2 % (y - 1)2 = 17/4 ; BT
£ | b - . : *
. . _ | B |
If you are unable to work this problem, get help before you continue. . i
. - “ X iy
. ] R “ . . .
. : b L |
If you. are able to work the problem on the previous page, (by ; ,
X completing the sqpares), continue with the materia] below: - ' | | o
. ' - ‘ “ o, ~ \) o
’ - N g ¥ R
After reading this section _you should be able to list the
S conditions nécessary in order for,an equation to be that of a circ]e S | 'I.
_iz°ﬁ . } e ' . ! o : ~
. ., ‘_‘\ . B , -.';',C(!F"\'Z?j) B} _‘,,_': . ~
Sl They are: ' o L .




! b * 19'33
| You should have l-1§‘téd: | ;o . ) .
. o B ’ . . ’ ; '
R . , -+ 1. The equation is of 2nd degree . D
' o -2...The_coeffic'ients_ of xz_? 372 a’r:e_equal. __
. 3. There is no xy term i ‘. ‘
' ' T
~ Now, using your crit;‘eﬂa, pick out\th_e circles from the list below:
(a) x2+3y2+_7x+2y+3=0 |
(b) x% +y% + 2 + 5 =0
(c) x%+y2 4 xy+ =0 7 '
-~ (d) 2x2_ + ‘2y2 +A4x wTy +3 =0 )
(@) 5x + 10y +3x + 7y - 9 = 0
T w ,
o
-~ ‘\\ -,
163




' : /' i _~“
e
: e ¥
- i .
“ ' 'Y
: \‘ . ' | | ' oo A |
-+You should have picked out (b) and (d). Did you? .
3’ _ o v ' D
You shou]d also be able to determine when the graph of the
circle. exists -
#
(a) If/‘2¢+ E - 4F > 0, ‘the ‘graph of the circle exists. |
(b) 1f D% + E2 - 4F = 0, the graph of the circle is a | i
(c) If D2 + E2 - OF < 0 the graph of the circle is said to be ‘
(
.i;"'
4
;0




» | " . 11935 ¢

Answers: (b) point ctrcle ‘ (c) imaginary.
On paga 108, proLlems 1 - 14 determine when the graph exists,
when the circle is a point circle, or. 1maginary circle by evaluating

0% + g2 - *. S - E -

1

.\\

Alse work problems 1, 3, 5,.7, 9, 11, ‘and 17 on page 108.

v ' \
" )

~After working the problems succe§sfu]1y. continue to'sgctfon l_

4-3 (Qincle determinea.by 3 conditions). Before beginnqng. look nt the’

top of bnge 109. " Can you perform these operations? (Determine D, E, and F)
. If not rev1ew the Linear Algebra Unit Objective 14.1 (Solving |
, : equatians using Cramer's Rule) or see the Introduction An this text (Morrill)

section 1-5, 1-6, and 1-7. . |

When you are able to solve 3 equation§ in q_unknowns using Cramer's

Rule, read pages 108-111. The examp1e$ 4-7 and 4-8 in your text should
be very he]pfu]; o

On page 111- ]12 work problems 1(a, c), 3, 4(a c, e, f, g)

. Prob]ems ](a) and 4(c) are begun for you.




1 \« . ’ .
194361 . T B
. : » _ : P - ' A
1, (a) Find an; equation of the circle which gasses.-through, each of
. the following points. - (2, 0) (1, -3) and.(3, 1)
"All three ‘pofnts muSt satisfy tﬁe"equation of the circle; -
= x2.+y2\+0_x'+Ey+'F=0 '
{ . Lo
’ Hence for the point: \ |
(2, 0) 440 +20+0 +F=0.
(1, —3‘) o ] +"9 +, D+ E +"F. f.O
(3,71) - T 4 D+  E+F=0 \
' ’ ~And solving for the D. E and F:
N I S R
-10 73 1
q0 100
P = — ! . = . =
2 .0 R
’ 1 -3 1] ;
3 1 1
\
7 !
‘. . .
) . 3
. f E = ' y 2
o 0 :
¥ - 4 -
.
5 :v ’
! F o= = _' L
. \\'s o '
v -
Hence the,.,“ec}uation_o? the circle is _
& : . {.. '
Q . ' L




4,

;‘either (h, h) or | T )

L
()
3

3 | '
(¢) Find anhequation of the circle satisfying the given conditions

Its center is on the 1ine X~y+4s= 0 and it “touches both axes.

’
' l‘_m

Since'the circle touches both axes, the 1ines whose equations

are X =0 and " are ,%angents to the

circle, and the coord1nates of the center of the circle must be

~Since the center ison the line x - y +4 =0, then either
(h, h) or(h, -h) muét'satisfy the equation.
f (h, h) is the center, then.
h-h+4=0.0ra4 =0

(Hence (hy h) is not the center of the circle)

4

If (h,-h) is the center, then
h - (-h) +4 =00rh 2 w2

(Hence the center of the circle is (h; -h) = ( , ).
And the radius mast be the distance-fkom\ihe center (-2, 2) to

either of the coord;nate axes (x-=0ory = 0)

r = : =

K 4
e

;R . |
Hence the equation of the circle is ( )+ (- ) =

w : ’ . ' '

19:37
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Self-Evaluation: Objecfﬁve 19:i'

3 1. Determine the equation of the e111pse with a focus at ( 1, -1), -
. N\
directrix X = 0, and e = _/Z L

e ]

2

~

Derive the equatmon of the parabola with its focus at (_J 3)* and its
vertex at (4, 6)

v

" (Hint: you need some of the skills you developed in Unit 18 to determ1ne
~ the equation of the directrix)

Derive the equation of the locus of a po1nt P(x, y) which moves $o
that the distance from ¢ = (3, 2) is always 4.

.. Derive the equation of the locus of a point P(x, y) the sum of
whose distance from (3, 4) and (3, -4) is always 10. (You must

use skills you developed in Units 17 and 18 to work this problem.)
,‘, ! ) N ’ .

oot
A,

17 '.




‘ . '-Alnswé'rs: ,
BT I 2% + 4x + 8y + 4 = Q
2. Equation of the directrix is y = 9 .
Equation of the barabbla is xz - 8% +12y.~ §6 = 0.
W k-3%+(y-202=216 T
BEY: 4% ‘

+ =] . i . - |

En
-
h)
'te
L
. v
.
.
<
T
£t i
4, )
. PN
. . | |
. \
¥
i
‘r
\
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© Task 3 (Translation of points and curves)

~ Instructional‘ActiVity; ) R R . o i

Objective 19.2 (b) and 19.4 (b) - : )
19.2 (b) Determine the coordinates of* the images of points relative

to a given transformation and sketch the points with respect
to the new axis under a translation.

19.4 (b) Determine the.equations of the images of conics re]ative to

a given transformation and sketch the curve. =~

Read page$ 192 - 194 in your fext‘ :
" Do the exercies below and then do thée problems 1-3 on pages 194 and

195 of your téxt. | DR |
1. Below is a coordinate system. Sketch a new set of coord1nate axes

with the point P = (3, + 4) as the new origin. Now using your drawing
determine the coordinates of the points Py, Py, Ps, Py, and P’
with respect to the new poord1nate axes. |

3
LIV 3




. p.

foy
-

(-6, -3) | . | 3 N X




. . . . . N .
N Lt 0 . N . .
e : “ . :
o . * . ‘
. . N

. .t 4 -
v . . v : . ——, .
, : .

In the drawinQS'bqlow, draJ’new sets ‘of coordihéte axes so that the centers
of the conics are at the new’ origin. What are the coordinates of the ~
new origin with respect to the original set of axes.

!/
% . ) . . s .
+ Y e ~ " :r: \,
D i
o . . M -
) A !
. o4 N
’ ey +—————t— X
z -r.- \ -1~ .
'-.r- b o
' -+ 4 ;
b d " M
§ T .
, - @
Answers : " - - . ’
. \
! . L N
. | : _ e -
1 . \\ .
! ' : T . - . '
1 ) . ] .
.- . Tv ! _ .
—-—€~-~—+L1J}1 [ X . ) A1 . "- o * ) ’
N : A v : ' .
t . E T :\{ :
. T ) e ’ : .
+——+f;+—+~4**+ﬁ,——+~l-+«+~~+~4~‘x e S e e X
s + ) . . '
P )t/
‘Ju_ ) e !
. | -
*
+ .




§9lf~£vaiuation Objectives 19.2 {b) and 19.4 (b)

/

1. Determine the coordinates of each,of the points P when the axis
is translated so the new origin is 0', and sketch the old and new
coordinatevaxes. . .

d
) e
(b) P

(3)2) . 0' = ('390)
(4,-3) 0 = (6,3)

2. Given the circle whose equation is (x + 2) +(y - 3) = 4, determine = - g

E the center of the circle, and trransform the equation of the circle

\ to a simple equation by using the center as the new or1gin

'd
[
3 P
%
¥ W o
t
N
L.:
LY .
T T i
g \ '- '
i . @ t
e
m [ ;
A ] 1
- '
oy v )
G
‘I)‘z :
,_ (SR h .
4 F} . 1 X
A 7 '
4 “'
/ v '
1]
] 1
L[4
! '
It
<
4
!
4 I/ ¥
SR AN g
, 2. . o
//‘// ? ' .
1 /'
R .
- }:7
~ ]
|
!
i
. .
> L
[ R
’.‘l

T T T T T R X - S T {




o

(b)

1

hY

+ y|2 :4‘

T~

-~

New equation x'

'
Bd

Ariswers.;
Center (-2,3).

2.




P > ¢ g
“’ PR K
.. -
A
vy - . ? C
i " v
e .
a o ¢
D ¥ L )

. S
o image w1th respect to a translation

- , . " )
) ] N i » - ) _ .
. .-. ‘:v l“' . .
3 ‘ : e o8 . PR ] .\ .
b ' ‘ e . BTN . %
' . . P . AN . T, . :.‘ N .
. LS . 4 . '

LI ~ T ) ‘ ’ : vy

Lo given conic.) ‘ o A BRI PRV SN

, ‘l . . - . S‘ . ’ . : K ,-Z_»-.:, .,‘1 .
IR ‘Read pages 195 199 in. your text (Omit examp1e 6-3, page 197 ) " /
. On page 199 wonk problens 3, 5 7, 8, 12 14, and i5. “Problens 3 and '7“;L7:;{'
FooT "5 are started for you. L N B

o Snnphfy and di@cus;s each"‘of the fo1Tow1ng equations and draw 1ts

.

. graphrwhen it ex1‘sts. o T ey

" ) .
. Lo - i . : . - . : W
' ) T : . ‘ e

. 8 . a ® A . N

& . ¢ . " .. . . .

B A . . . c e :

- , . . .
. i .

-

-
Y
o

3. .9;2 + 45,2 + 72x =‘;0 L R S ‘ | g
'9x +',72x - o +lky‘? (Co]]ect X and y tems) I,’ | - '
' L 9(;(2 + 8x \ ) + 4(yza “‘*) =0 m(remove dommon numerical | '
S - L. e factors) =
’ ‘ Q'" . m(i R 4(y N 0) i .0 + 9(16')‘ v(.goinmete; t-he square) /o
. N OY" 9( - e +4®+0)2 | o | P - A
\\ M . v Let x' = i___#_andl‘w\‘ —— | : : ‘
TR ) «Then the equatidn becomes,: " - - Co / _’ R \
;’r fﬁs&v ' ,. %éi ; 1 .:.‘Wh'lc‘fp:‘{?p the ;equiz‘t‘;]grg (tipgfg?)coﬁici" — ) “

LR . \,

. . + " v B . . .

| * Now using, the fskll\ls and mcﬂods you deve]oped .

~

M ~‘ . .
\., Te L R, ]

" and sketch the’ graph of the ellipse.




“. e _,,,','

Q];

L}

9

bx =gy “ye. /0 - K

2 . y.‘v. ) &: . } 4“ . X
- 8y roo= el (collect x and y terms)
» ¢

N (complete the square)

\‘\(yz‘-- 8y + ) = -dx + \
(v- V2= -a(x__ -

°and sketch the,graph of the parabola y‘2 = *4x. .

s [

Lety' = " " ' ahdx‘ = o c. .' o .

The” equation then  bécomes _, o » T

which 1s the equation of a | (What'typd of
cOnic). o e ﬁi . | ;
. v_x/ ‘ i .‘ . . . q" |‘_ [y

' h o - ‘ . “, \ ‘, ? /
Use the akil?s and methods you learned in Unit 18 to discus
\

'




»

After finishing the problems on page 199, read pages 200-204
K ', » { B B

\

in r text. |
" On page 205, work problems 2 (a, b, d; g, 4, 1, p; s, t, and w). .

Problems 2(a) and’2(b>.are.started'fdr:you.

{

Problem 2+ Find a standardgequation of each of the’foflowigg conics

-and sketch each. ’

"

. (a) e =1/2, and the yertices are at (-3,4) and-(5,4).

" Since e = % the conic‘js a (an)

Since the x' axi¢ 1s the major axis, the equatidn of the
. ellipse is of the’?hrm

R AL DA BN % Y "J
R R L
S \ \ .
H "‘ R V 1] +
. o 19-47
L e
5 _
{
.n .
:”j = \\
-
1
v ¢
- " i ©
o - &\
\ A '
-’ ‘ '




4

The length of the major axis
(2a) is _ |

Y _Since 2a = 8, then a =

T . - and.ae = ny
4 . | S Since | ¢ = ae = 2, then
T - bl =a - ¢ implies that

. 92 Y .
fhe Centgﬁ\(h, k) = (, )

4

Hence the equation of the ellipse: L
Cx-h)? o (y-k)? =1 ds , L ‘Ibl
a2 b2 K \0 | - '
s ’ . ] .
. M 2 \ 2
Answer: (x - 1)° + (y-4)° =1
6 : 12
)
(b)' Center is at (-3, ~1), a = 4, b4='5, and foci are'bn
ye-l | )
Since the conic has a center it is either a . )
a 5 , Or an . It s not‘a circle
: oo : 4

\ ' 182 B _9 \ - :




A 19-49
" » o : :
v .
| - . : . . . b . v
. since a'# b. Since b > a the conic. ‘c?nnot be an .
S “Hence’ the conic is a v and the equation
. S 1s of the form e B , sihce the
x" axis 1s the transverse axis.
Answers: Circle, ellipse,
hyperbola, ellipse, hyperbola.
Co )l e
Caf b
Hence the éduation: h
x+h)? - (y+ k)% =1
a2 b2b
becomes |
| | (k+ D% -tys D8P0
o - | ) - © Answers: (x +3)% - (y + 1")«2=1
: : - | | 16 25

» b .
I '
. .
¥ . . : .
| : : \ X

Self-Evaluation Objective 19.5 (c)

Simp}ify & name’ the fo)lowing eduations.and skegch.the graph
of problem 3:

o5 - aox - 2 46 =0 T

it

2. X% +a4x - 16y + 52 = 0

3. 9% - 18k + 4y + 32y + 37 = 0

A
.




19-50 + %

Answers:

"1, (x - 4)2
3 .

- %2 1 (hyperbola)

2. (X +2)2 2 16(y.- 3) - (parabola)

]
,

Ll IR R R B R PP
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: Objectiv”é 19.3

4

Determine the 51mplified equations of images of~polynomial Lot

functions relative to’ a translation

~ -

B e 'Lnshthntinnai_Aclixixy - Task. 5 (translation of polynomial functions)
; | On page 197 in your text, study example 6-3. Notice that the '
equation is a CublC and is the polynomial function f(x) = 3l~ 3x2 + 2x + 2.
It is possible to find the zeros- of the function and to sketch
the graph of the function by using standard methods and skills acquired

“in colleqe algebra (unit 9) polynomial functions), but the polynomial

function can be 51mplified by a transformation. _ '
’ | | u After studying the example you will rnotice that there are four
steps in transforming a polynomial fumction. - - “;‘_
They are:, ‘ " R -
;. Make a substitution° X = x + h and y = y' x k. *" \ =, R
'é. Simplify the equation by expanding and collecting terms S > « v
3. Determine h and k s0 that one of the coefficients and trg,, = .
- o’ constant term is zero . .
o ';4. /-erte the transformed equation
Now, you try the problems below
1. y = x3 + 6x2 - 3 - 12-
. K . —
181




. Self-Evaluation; , o '

N ' Simplify the following polynomial function.

y = x3 - 9x2 + 2k + 30 ' v {
[ . - l gt
1
.n )

.
by ol ‘
, .
H ' v
. . ) N ' q
‘ .
.




. 19-53

- INSTRUCTIONAL ACTIVITY
Objectives 19.2 (a) and 19.4 (a)

Determine the coordinates of the images of points relative to
a given transformation and sketch the points Qith respect to a new
éxi§,,(b) with_respeép to a rotation. | |

Determine the equation of fhe.images of.conics rela£1ve to a

given transformation and sketch thf curve, (b) with respect to a

rotation.

Task 6 - Rotation of points and conics.
| .Read pagés¢20§ - 209 in your text. In the reading material
. at the top ofﬂ page 206 you might need to refer Ao the firs.t chapter -
’ af your text for a reQiew on trigonqmetry. ’Also you might wish.E?

refer to page 31 in your text (the discussion on direction'cosines.)

Equation 2-6 is found on page 38.

.Examples 6 - 9 and 6 - 10 in your text should be very helpful.

Afteﬁ'kedding the material on pages 209 - 210, work prbbleméﬁv“

o 1 (a,é, & e) and 2 (a,c,e, &g). Problems 1(a) and 2(c) are started for

{
you. . : |

W

1. Find the coordinates of edch of the following points af@ek

, the axes nave'béen rotated through the given angle,

.

(a) (3,-1) and 9= 30°

183

T Y




19-54

Solution: -
xl yl xl. yl
X oS 300_ ~sin 30° or X iV3 :
po 2
f
. y sin 30° cos 30° y 1 . ’
,/ "
Hence: /
x' = [x,y] ) [cos 30°, sin 300] ‘ ‘
A [x,y]' ' [—sin 30%, cos 300]' ‘ T e
\‘ : - I ) . .
X' = [3,-1] A 1
2 "2 -
y' = = e
A N :
« @ X yt) = . . - ) .
: ' N 3 -1 '
b . ' = . ,
° . Answers:- -1 ,V3 , «x , — % R y'= -3 -3 \
@_ 2 2 : ST
0 e . . i
é 2. Rotate the axes throught the given angle and determine what the following
| equation becomes. : |
2 5 . T3
5% + 4xy + 8y° = 36 and o = cos W’ _ . o
o Vg : i - , ; | . ’
~ . ‘ﬁ‘;‘ - . ’ ’ : p '
: * * If you are confused about the notation o = cos "1\/18-‘ o -

154




®
| " refer to a té!tbook on trigonometry. Look under the topic =

"Inverse Trig. Functions"

¢ | | |
- ~ 3 1 -
Since cos 0 = and sjn o =——=
L, VD 1 ViU
and - ' | v
xl y.. '
3 ]
: , | ) -
X = : :
V10 X -‘-_[X', y'] > 4 P
‘ 10 S
@ | i
’ [y .
! : » -J;‘.
.
, " Hence the equation becomes: : p
rl . .‘
5( e ) { )+ 8 ( \x\ 2 - 3%

expanding and-éo]]ecting terms yie]ds:i

‘A

s
.- i
~ . . ’ ) . 1
» . R . .
: : ' The simplified equation is: : e |
. 3 . 0 { . . ‘ . \' .
. ' ,\ ‘l A ' . L4 . ’ L \ .
: o , ___which is the = o
, ca e
, | -
equation of a .

/




}L9~56 ' .4_ 3

- [

¢ v i b

Before you continue, taketa mirute to Took at some of the -
' - - y I’ ) ! N
equations you have either translated or rotated. Why is it necessary

_to perform a translation on one equation while .on another you per-

form a rptahon? Go back to page 199 and. look .at_the equations - _‘ ‘ |
there, (These you trans]ated ) Now look at the prob]ems you

Justsfinished (on rotat1ons). - N I °

) : o
\ Below are some character1st1cs of the two types of equat1ons ' ;;‘-
Read them and p1ck out the ones that are :haracterist1c of the a | ;
problems on page 199. 1. _;*and_w__. P1ck out the ones that’are - -t
characteristic of the blems on rotatlon 2. and f. Pick .
out the two that an equat1on you translate and an equat1on you - T
rotate do not have in common. - 3. and.;_a_*, s
) Equabion is second degree. ' - AZQ_V |
t ’“(b) Equatlon ‘contains linear terms in X and y
S ¢ L (c) Equation contains a term in xy. 7

Answers: 1. a &b . 2. adc 3.

. .
. . .
- . , .
* ) ' A
. “ . . .
- *
. o ' .
|
- 1




.. « h "
v
.

,
l "

Since you performed a translation on the problems on page 199

and a rotation on the set of probléms in the study guide, decide.

~

B
fAnswefs: a. translate, b. rotate, c. translaté, d. translate,
. . A
# g R :
‘ e. rotate. \
SELF-EVALUATION. Objectives 19.2 (a) and 19.4 (a). (You may use
) . . .

what you should do to simplify the prob1ems be]ow

/."

+3+yl -2y 41220
w

(Answer with
k\;) '

b. M= 2xy+ 52 - 9= 0 L L

either translate or rotate.)

a. ’ xz

"c. x84 y? _x-4=g

d. X2y +2=0

. Y .
.
.

e.'-3y2+)gy-x2%4='_0.‘

a trig. table.).

1. Deterine the coordinates of the following po1nts when the axes

~have been . rotated through 60
a. | (1,4) " b (2,6)

[ . ¥

2. i:Determine which of the fo]lowing equat1ons must be rotated in

_order tb simplify the equation. Simp]jfy that equation by

rotating the axes through thehangie 0 = 135°,

a. 3x + 3yZ - 12x + 12y - 1 =0
b - Gy - 4x +5 =0

C. xz L dxy + y2 = 5

187
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DR Y

. R
’ .
Instrﬁétional Activity | - L _ f
i e ) [P - 1
- ~Task 7-(Deteymining a rotation foF a Given conic.) R ‘
. . . . {3
. Objective 19.5 (b) Lo

| ’ . A

Given the image of a conic, describe the transformation'and; -

“sketch the image with respect to a rotation.

Read pages 210-212 (stop at last paragraph on 212). You might

wish to refer to thé'first chapter in your text, page.l6, or see a

trigonametry text in trig. identities. - ,
< SR T L
] ¢ At the tbp of page 211 in your text, the author states, "If
' _ sin 20 = 0, we must have B = 0. Why"is this s'o? )
/ | -
o To obtain equatioﬁx 26 see the drawing below.
( R Cot 20 = A-C |
| i D S S
Y - ' . l . ' . 'p s . o
| z | R L " What is the length of the hypotenuse '
. . . : R C.
v, , ot - of the triangle pictured at the left?
. ¢ 1} B . | . . | ‘g ',,,’ .
W . -/:' - - L ‘ . : T
“A-e 55 r. o ‘ . | :
* - o J o " Hence Cos 20 = A-C- .

» : L : _
’ = - . --:}:J




Why is @ a.p051£1ve'acute_ang]e if cot 2 ¢ and cos 2 é '~ have

the same sign?. - . ' _ — | ’
e “
Answer: The only quadrants where cos 24 and'cot 2 have the . «
same sidn is in quadrants 1 and 2. Hence 0°< 29 < 180° and ~
- 0°<- 0 < g0 ‘
s . v »

1.

'prob1em 1(a, c, e; J, and n) on page 216. - Problem 11(a) is started for .
P ' - | .

you :..

.After reading“thp material and studying example 6-11, try working

, . ) = . ] |
‘Remove the X y term, identify the conic, and draw the graph of '_ ' /.v

each of the following equations

(a) Xy = 2

cot 20 = ST

cot 20 = 0. 0

sirr0 |

Hence § = T




M

v f// Hence.’x = 17§ and y = “'x-'J L )

+

© 7 Subst{tuting for x and y in “thé;éaﬁa't"{“’ﬁi{""}'(y = 2 the ‘equatton " .
N . becomes; | . ’ o e
(_ S 1§

) . ' or ) N

L

v

o : whichﬂfséfhe equatibn.of a(an)

:'  PV CoxtEyt e xt ey o
N v Answerss: 0 = 450, 3 s \/_ , y’uliﬁfu .5 Xy=2 becomes .
. " T AP SR A U RS A U 2,
N vt | G -2 orx?.yl

H

i

YU buichgs o 4

B .
e /. " the equation of. a hyperboTa, '




.n . “.._ ‘ ..‘.:"_... . . . -‘;.’ ) \" . e ' - . ‘

Objective 195(a1 I oo R L

.} Given the image-of a conic descr1be the transformation and

sketch .the image With~nespect to a trans]ation and .a rotation:

LA
L e
\

| Instructional Activity . o o A'(\ | |
| Task 8 (Descr1b1ng a Tran&?ohmation) R ar T
- Read pages 272 (last paragraph) through 2]6 in your text
.After read1ngtpages 212- 21§ you//hould be able to

answer the fol]owing questions,

*

’ ~

It 1s necessary to translate and to rotate the axes in

_order to obtain the equat1on in its s1mp1est fdrm when both ° . -
. * A}
ter L ‘
, s and(the &he/or _ terms ' L,
appear in the equat1on e : © Co : ‘
.:{ v

In order to determ1ne the or of- transformation (trahs¥ - .
late and ‘then rotate or rotat®and then translate) you o

- should evaluate _ ‘ S Y
It the va]ue of thé answer to:problem 2 above ' is zero, - T

you X the axes and elim1hate the xy term - . \
. ) A . V4 N

before translatihg. :

/

o IfA=C 1n thé equat1on, the angle @ throughowhich the i:h
Y axes should bé rotated to e]iminate the xy term: is ‘

.

]




.' a o ); " Do, """'”""—(*"’*""_,'7'
Answers . '
b ) <> )
Xy,.Xx and/or y ’ ey
Chomg it
' //"/ 4 ,
\. ‘
rotate
45° :
3 ‘ -'-:g,"\"‘" - e o

-~ Now work'prqblems 5, 7, & 9 on page 215,
Problem 5 is begun for you.

M Ro

Simplify and discuss each of the fol]owing equi/iqég)and draw
the graph. - - ° . -

\ I . - .
24xy - 7x£;— 120x - 444 = 0 OR -7x2-+ 24xy —_120x;; 144
Slnée 4AC - 82 # 0 you should Y /j?%heha es first. ~
- 2o &
! 0 .0‘, } . _ :
h = i - = 0 = o L e
- e T (20)? ' |
240 ’
. : — . 0' // P | AN oL )
-14 120 J ) R S
- > ' ‘ ] ) .
A SRS T (P!
k = N ”V' . -y N T /
-14 glﬁieo (24)° ,
T T T
| 24 . 48| . . .
,g 3 .
1 { T ‘
' ’ I
. ‘Q . . . ‘h )
. 193

R I
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After transTation of fhe axes to the point (O. -5) as a new . g
origin, the given equation becomes ~7(x + 0)2 + 24(x' + 0)(y 5) . |
~120(x‘ + 0) - ]44 2 which reduces to -

Next rotate the axes $0 e]iminate the X y‘ term S \
Cof 20 = A~C = L , |
CE T .
-Cos 26 = A-C - = = . SR B SR T
) _i' ng + »(_‘A:’C ) 2 o g ,,J..l,.l. ' '\\-..;,."_'"""'."’(_.' - .‘ S '.‘:‘.“’:"_’""“"'\-",‘-ﬂ“
" | . 1+ces?2 e
+ sin ¢ =J A - cos 2 / cos § = J 2
~ sim @ = . cos@ = I
Check at this point to see if your a_nsWers for'sin 6 and cos -\
" are feasible by)using. the identity. sin 29 4 cos 20=-1.’
. _ + » . - C - . ) o
)'(bu . - . .yl ‘ / o - . _ Py " .
Sy | : | ‘.
' and x" = R ERAN
1 7 ~
\yl = 1Y ’
The new equation becomes: - | SR B . ’

/.\'\ ' -~
Rewr’iiing the equation ﬁ'i“ simp]&form you have S \
The cm?'e is-ala@n) . . Now: use the, skﬂ]s | R
and met‘hods you acquired in unit 18 to discuss ‘and sketch the cur»e. ]

¢ . . ‘ "_\.':
o "\ . 4.‘ .




L Answer&

a
<

_ b s
_ S o N \)' .
translate, h=0, k=-5, after translatier the equation reduces
. _7 . 3
to ~7x'2 + 24x‘y' s~ 144 =‘0, cot 2 = 25 ,cos =75
Ky o
sing = 5,'x' = 3&x™- 8y" , y' = 4x" + 3y", the new equation

. 5
Writing the equation in simple form you have.. _)QE - ,y_'_'?_ =
-' ' 16 9.

[

which is the equation of_a-prerbq'_]a..

self-Evaluation Objective 19.5 (a) = .

- sketch the conic.-

a.

- L X Simplify the fo]]byi'-ng equation and identify and discuss and

-~

113(2 ~ 28xy + 4y2.+ 305 + 40 x\~ 45 '=_0

.t

becomes -7 (w'- 4y")2 + 24 (3-)("‘ - ay" )(4x" + '3y")- -144 = 0
o 3 L S

1




/ Answer_Objective '19.5 (a) R R o
“ P L .\.2 ) ' ‘.‘2 - . . . ' . ’ ot . A
e T A1 . Hpperbola’ . - . I
L, ! a=4, b=2, c=2V5, with respect to the new axis- the vertices are a
(4,0) and (-4,0) the foci-are (25, 0) and(-2V5,0). The . .
equation of the asymptotes are dy't= 2x'' and ay'' = -2 e
*
o
r
¢




* Rationale:

 Unit 20---Polar”Coordifates ™ - | |

}

The rectanguﬁar coordinate system, based on a grid composéd of
two ‘mutually perpendicylar lines in a plane, is the most common
- .coordinate system. It is not however, the on]y coordinate system, nor

13 it the best system’ for™ ©Vefy probilen. . -;/)\ _
. 1n this unit’ we will take a look at another-"?stﬁm the polar _
. caordinate system. The polar coordinate system is based on a grid . !

composed of a system of concentric circles .and a system of rays

rad1at1ng from the common center of the concentric circles. o o
»

( ~4

-The common centér called the po1e, and- a fixed ray, called the

_ s_; polar axis, is the frhme of reference for this system The po]ar

“coordinates of a point P are written as an ordered pair (p, 8)5 whare

* . pis the polar distance (The distance from the.pole to the P int-P)

- +and @ is a measure of the polar angle (located by rotating a ray about-
the pole, from the polar axis inteither direction and term1nat1ng
the rotat1on in a pos1tion such’ that the ray contains the point P

.

" Objectives: - - 4 . )

” AY

20.4 Find the doordinates“o;?>he intersection of two polar equations.

. 20.3 Graph a polar equattion and name the curve among Fsptral rose, I/r

Ztmaaon, conia, Zemntscate) . ' ’ >

20;2»-fransfbrm reatangular equattons to poZar equations and transfbrm

Y

poZar equationg to reatangular qumyfé” p

- 20.1 Transfbrm the coordtnates of a potnt in po@br form towpeotangular
q fbrm and fram rectangular form to polar forms N
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12 A.
‘Prerequisit'es , & - - I _ . .
C nits 17, 18, & {:x§§f'; . o o
S e o . . . o
‘Procedural thionh R o, SR - SR
The procedura] options™for Unit 2@ are the same as for Unit , -
17.° You shbuld begin with obJect1ve 20 W and then go \te "20. 2 A ‘
20 3, and 20 4 in tha%“'b/rder A e e e

Umt Aet1vit1e5’z ) s, - : e Ce
. y - | oo _(:

Lectures 8° and 9

' The 1ectures ﬂr this umt wﬂ] have the fol]owmg outHne ' . |

Not1ce obJectﬁves 20 1 and 20.2 are covered in lecture 8, and obJect1ve ;!

‘Lecture»'8{ _ Transforming equatufns’ e . ) |
' 1. T:rans;fbrming cooﬁicli'natee' ' . ‘_ . | '% Co o ."f*.»
(a) from polar to rectangular form B
(b) : from_rtctangu.lar to polar. fbr:fn_ | IR ‘. i ) | o
- 2. Transforming eq'ua‘ti'ons | ’ L B - .
- (a)  from polar t\c; rectangular'form S . R

// %X) from rectangular to polar fom D \, -‘ - _

Lecture. 9° Graphmg‘polar equati\ons . o B | ‘._«'

1.. How to graph polar equatwns : o /\

20.3 1is covered in lecture 9. . -, ' . v .
oo « " T . : o ' 2 | ' : ' g
Objective 20‘1 - ' : g
Trapsform the coordinates of a point ina po1ar form to® rectangular form
and from rectangular form to polar form. : ) . S SRR
.Instructional Activities 20.1 B L - _ o S
' »_ | «, 0 - A‘ ‘. - _“. [ i ‘ . -;‘-‘. .
1. Your text 1»u~f-_,.,f T "«w;‘_,,.,&,\,”;l.an;\_?g -
e, Merii1l, W. K, Analytic Geometry, pp 228 232~a\ T
- v % l




2
- 3.

o -

N

& .

T,Othef Reading Sources

T

T
<~ ~ );'%I ,"r"' : . by e .
. . B s ‘7/ Y S
\ " .
.' .
AY B . . . <
L ' ' . . 4

4 K .

 Exarcises: p. 230, problems 1, and 2 (ajeye,g,i,1,
Your text and IS“cud%"Gpide T

? A}
T
[

' Fuller, Gordon, Analytic Geometry, pp.;118-122.

.

& n)

S

W

(doyh to example 3 ) /.

Protter-Morrey, Ana]yﬁic Geometry 5 pp. 180-181. v {
Individgé] AsSistance S : ot - . ;
.Informa]iGréup Sessions
’ R ' . N ]
Lecture 8- . z
7
N . " k)
s
m ‘ ’ - '
y . | » E ] B
‘ S 3 '

* Self-Evaluation:

’

-

1. Cohvért the‘fo110wihg~poin§s from

>

(a) (472, -4) * ot

L 4 . NS

y

»

. ) ] - i) . .
cartesian to polatr.coordinates:

-

]

\

':
¢

» oy R
» ) Soe

2. Convert the following points from

polar eoordinate
cartesian coordinates: T

- oo - e

(a) *(-2, 60°) ~ N
(b) (3,450 T

Gt
L

s to

“-
-
’_‘. { [ a . { . .
b4 L } . . 8o
t . . o / ’ e
B . ‘ ‘. Tea Ay N
. ';‘ T . . ! . i a ¢ (e N
. M 3 .

2
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< e ObJectjve 20.2, A
o 7 - L e

) - ’ oL
e B R A 4
- ! L - R R ¢ W
" ’ . . ’ i .
"a- foa L A . !
[ .4 * ’

. B L . . 8 ‘e .
- . ar, o, 'ﬁ% . . ,ﬂ& \

Transforh rbctangu}ar equations to po1éf equationsAand " .
R transform polar equations to ﬁéctnagular orm. ", ; o
- | ..‘IOM .;’.\."r‘_ . - . V\ ". . : “‘. ¥ . . . .
N ‘]nstfuctﬁonaliActingigs an " o S T oo
- —:‘i. YOGF Téxt o . < _: . . a2
| Morrill, W. K Ana]ytig qumetry, pp.- 232 234
L ~?4Jy zExerc1ses\ pb. 234 proB1ems 1 and- 2 \
\2g< 2. Your Text and Skudy Guide {.' ‘
» ~ Oa
. 3. “Solved Problems ’ | | | .
. Schaum®s Outline Series, Theory and Prob]ems of P1ane and So]id *
IR , Anqut]C Geometry, pp. 76- prob]em 13, 14, 15} and 16."
":;QP Ve A Other Read1ng Sourees .
N - o \
o :
28 Y. Pr&tter Morrey, Ana]ytic Geometry, pp 187 188
‘ Ve
W . .
R - Indivwdua1 Asswstance Y
‘ -6. Inﬁormal Group Sess1ons
7. Lecture 8 . ' . B
- N\ o : S | - )
< T ; \J
. . ' ’ ’ ) ’ ' »
. : Self Evalyation. ObJective 20.2 ° |
_l. Thans form the fo]lowinq equattons to_rectangular form. . :
‘ (@) p2 Yin 20 =06 D L
T (b) p2 4 "tan 20 R I;>
a 2. Transform the . folTowing equations to polar form. ' o
“ - K // \ ot o j . .
° (a) 2xy =8 _ '; o ' : e
N4 . (b) xz_f y2 ~-2x =0, o -
' - ‘. : ‘ *“ N s s ' )
- , . -y ' L ‘ ‘_ ¥ _ ; ’
o I T A "
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“y .

A Ansif)det;s Objé-g'tg{;{té/"fo.z g : SRR o I
Sy e e Lo ‘ ﬂx\i. 4 3 J . . . . e J v

: ke o . . .
o 1 (a) *xy = 168 % (b) "x" - y% = 8xy S K oo
[y > : - . i ... '_' . 4- ’.-, ) _l .

| 2. (a) psin20=8- T, (b) pm=2cos0 - ..ol B
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Graph a polar equation and name theycurve among (spiral, rose, R

, opaécme-'ao,gq

‘VI

" limacon, conic 1emn15cate)

v

- Instruct19na\ Act1v1t1es

1. Your Text o

* Morrill,

«©
| I R

’

|
Analytic Geometry, pp. 234-253

' Exerc1ses, pp. 236, problems:. .1, 4, 7,
- , P. 238, problems: 1§a, b), 2(a ,

L b

" p. 251 prob1ems

242-248 problems

6(a, ¢, e),

o),

o Your Text and Study Guide

3. Solved Problems

" Schaums Outline Series:
Analytic Geometry, pp. 74-80, problems, 3,4, 7, 8,9, 11

?3 24, 25, and 26

a4 .

- 4. Other Reading Sources

Protter- Morrey, Ana]ytic Geometry, pp

-

10, 13,

/ .

16, 19, 22, &25

C)g 3,.‘4(6, c
6(a, C, e,)
1(a, ¢, e, g,.3, p)» 2(a,s Cse, 9
i, k, m, 0,°q):

2(a, c,e)

> e)s

Theory and Probleﬁs of Plane and Solid

S oY,

8

' Ful]erANGordon

Aha1ytic Geometry, pp.

6. Informa).Group Sessions

-

7. Lecture 9

E 5y Ind1v1§ha] Assistance ‘

182-1867 "
126~ 133

’ ]2’ 2]’ 2

’

DS

Self ev]auation Objective 20 3

‘ 1] Graph and name t%e curve p

AY

2

= 4 sin 276.

A
A f
. \




™~ '8 "‘ , '/‘ ’ “ ’
. ’Ans ers: Objective 20.3 R I "
* F , cood : . S
* " Intércepts: . . - . 1 E Y
t‘al b . ) " ! ftx. ] .
v V”

respect to uﬁé pole..
,/ S

Extent: . sin 2821 and sin 2:9 =1 when 9 =

P 15 imaginary when sin 2 9 1s“negat1ve

~

Hence, the curve lies in quadrants I and
:"f . ] . o g

Ny . . .

. “-Plotting: L o

-

s d X ‘-
0 an0 b ’
8 0" 30 450 ‘
0. f
p 0 1.9 2
. T - e -
X ' A '
- "
~r , \
- : ] f
‘ / \ ¢
' \ . t.
v “" ; . N
[ S .
v 3 ‘ | |
L . ‘ i [N )
~ ' o . ¢ /-
-~ o . (’ M . :

‘xl , )\, ' ~ , 4 . * .o? ‘\\ " ' -

¥ J ' : :

Sy o , DR AR N 1emniscate s 4 ;

1‘ - TR PPN S ' ¢ L ¥ s LR ' s » :
o4 ¥ . . ‘. ‘ . : P
< f \ ."-"-,’/o o ‘\ . . L . ! " P
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Yy ’ . s, . ‘ .‘ N \ ‘ };”:4‘ . 9 .“' q.' .1"/' ,.
: . ¢ ] . KRR .
. . . '.. . \ . ' _’ . . . . ~ ' :\,: p/ . y w.'
. v - . v - . - QObjective 20.4° - : . / R
- .“w ] ] ' L ‘ o u‘/u. o
& ) _F1nd the coordinates of the - 1ntersect1on of two po]ar )
' equations - . [ ) S '
'. s a , ]
- Insgruct1ona1 Act1v1t1es o .
\\ , . N o
1. Your Fext - : ) g
. . ‘ ’ s
0 Morrill, W, K., Analytic Geometry , pp 253-2 r |
Exercises, p. 258, problems 1, 3, &, 7,'9, 1
2. Your Text-bnd th? Study Guide
e 3, Ind1v1dua1 Assistance’ .
. . Ty . ) . ~
- 4. Informa] Group Sess1ons
i . P ’ ’ ' . . ~ " . i A [
. ) . - N
Self-Evaluation Objective 20.4 -
v RN s )
1. Find the points of intersection of] :
) p=sin® .and p=¢ps @
. ' . s J
¢ " | s ‘. )I !
——eem .4 .
~ ’ ]
\ ' \
"J ' ' \" 3
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is the most common, e
“ygoordinate system. ft is npt however, the only coord1nate system nor
is it the best system for vety,prob]em

.o two mutua]]y perpend1cular Jines in a-plane,

In this unit we will /take a loak at -another system the polar
coord1nate system. The ppldr coordinate system is based oh a grid
composed of a system of donfentric circles and a system of rays - -
radiating from the commop genter of the concentric circles. )

~~- The comman center cdfiled the pole, and a fixed ray, cal]eé/the )
polar axis, is the frane gf reference for this system. The bolar
coordinates of a point/P fre wr1ttgn as an ordered pajr (p, 8), where
SR - p is the polar distance ([The distance from the pole td the pb1nt P) )
. ‘and @ is a measure of [thi ‘polar angle (Tocated by rotating aj ray about
- the pole, from the pojlarfaxis in eithef direction and terminating
the rotation in a ‘Po iti n such that. the ray contains the point

Objeotives:
~————~———-———39*4——}%ﬂd~ﬁkeﬂam&n&ta%&esﬂaf+ﬁhe—tnéeraeetton—of

3 "“\’.A" '

80.3 Graph d' poQar equation and name thg curue'aMbng (sptral roée, ‘
Zamntecmye) A '

-

Ztmacon, a'ntb

‘.';,,.f‘t f80.2 Transfb%m «otangular equatzons to polar equatzons and tranafbrm ‘f
. pviar equa iong to reatangular form, -

R 20,1 Trancfbrm he coordinates of a poznt in.polar form to reatangular

T fbnm and fyom reatangular Sorm to. polar form. »

. . \ ) = ' v ”

' v o v

-

“A
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Instructional#kcttvitiﬁgg #‘,;ﬂavff;g.. T e S
> dbjeetive 20 A e oo . - ' o : _-“ . .

/ - . Transform the coordinates of a,point in polar form t° rectuangu1an E '.i‘t.

fOrm and from rectangular fbnm to polar form.

.I ’ T‘ask'l (P]otting Po]ar Coordmates)
Read pages 228 230 in your text )
. After reading the pages (228 230), wark exercises 1 and 2 below and
work: prob]ems 1 and 2(; ¢, e, 9,1, ], and n) on page 230
Exer"c‘i'séll" B -. o R { " N "..’ff.
Below 1s a set of figures (a- f) and a set of coordinates (set A) Pick

o out a]'l the coordmates (from set A) that name the given *pomt 1n

- each figure (a- ). NOTE “Each'mark = 15°, T '
o V . * ) -\ ) . R R .
- (4, 15°), (0, o), (2, -30° ) (4 30“3, (-4, 60° )y (2, 30 ),
(a, -135 ), (-2, -150%), (4, -150°), (2, 105°), (-2, 150°),

(2, -225%), (-4,5%), (4, -345°), (4,.-1202) ." o o
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R . . 'Exercise 2. . " 2 .- . : . | . | ’ i “ * ’ ‘. o | B . . \": .
. - N Y B - P | i . . . . . . e T

Plot the following polar coordinates on the polar coordinate system |
o w\.‘*urni'shed below:

:I . ) ‘v~ . ) .. o . ) 0 -
n N - _ T« o . o - .

. (@) (3, -60%)  (b) (2, m) (c) (5,0° (d) (-6, -30%) -
N . ] e - o '. - . . - “ l ) .\_ .._
C(e) (@, -3 (F) (-3, -300%)  (g) (0, 78%) (n) 3,.-240%) | .
. -] l . B - . ‘ .
-~ ) ) : ' ” " : : e
, . : 5 . N : - . . |
-
S | ’ ) '\X / ' \ iy
I .\ / ’
: s , t . ¥
| . ‘, . .\’\. ‘- . ' ‘ R ) . - : A ) . ' L. ..
' . ’ . . T - — v/' ~L 4 N . - a . : . . - | IS :
i : / ‘ _ ' \'.. : _ Q&u - ) E ‘_ | , ' o
; T ] B\ . . . . T . » . . . . ’ .
Ny . - ‘. : .L'
- ._— - - / \\‘ . L] -
W v
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“Work Exercises 1 and 2 béﬂbw.'J“

frercise 1. Co ‘w o ¢ | /
(@) (2, 30°), (-2, -150°) (b) (-4, 45%), (4, -138%) Tav
o e) (2, 108), (2, -225%) (d) (-4, 60°), (4, -120°) .
(e) (2, :30°), (-2, 150°) (F} (4, 15°), (-4, -175%), (4, -345°)
Exer‘cise-2~." - . \} :
. S . . 2 - *
"'\ - / N -
[ o \ / . *
‘ . N /‘ :
~ (4,:2) " -
LA §
(4,,:5”'3 : = ,
~ » (3‘”‘;) I N
SR ThEw 15,00,
. . .'j'
‘(_;I‘.;mﬂ » . .. ?,_ - ,\\. &, ) '
./ ’ R v (,3/ - (,o’) . ’ . o
S e -8
V/ TN '
s/ \ RN ‘
va A .
' / R . .
] | .
Task 2. (Converting Polar Coordinates to Cartesian)
Read pages 230-232 (down to Ex. 7- 3)
(You wi]l need a trig table for the exercise in this %ask )
\_;- \'.' V.. ..

o
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e Exerc1se 1. : : .o %,
. . ; , ) .

". Convert the fo]lowing cartesmn ?oordinates to po]ar coordinates

. ' 31 e, 33

R .(a | (3, 3?vrip () (& ) ) -5, 2)A
.. ‘(; . () (-3 -2 - 5

' ' - | - V) N 1

e
f' N ‘ s .
o Exercise 2. | " A

Convert the fo]]owing polar coordlnates to can£e$1an coordinates.

(a)”' 3, 180°) \gb (2.1 60%) (c) (3, 90°) (d) (-2, 210° )
€ (3, %) " |

Angwers
: Exercise 1.

() (372, 45°) " (6) (272, 225°) () (1, -3°) () (3,120°)

(5, 240°) (answers not unique) ‘
Exercisé.z.' L e u., g ,
(@) (-3.0)° 0)" (15 /) () (0 4) &) (3. () (3P
o . . T R N
! o X |
° .
t’) ,, . ¥, . )
/ & ‘lA. . . ' ® "d oy 1_) -
-‘w' v R '?’ \ ‘. }




2. Convert the fol]owing pownt from polar coordihatesto cartesian | o N

' . e, . . ’ .
’ T N N N : . .
: coordinates g oy ¥y o ‘ . S
R w ) : . t el . . ’ !
oy . .- . e ) .
. co g . 0 LT - o w»
. , (a) (-2, -60 ) Co (\b)\ (3, 45 ) _ o N : .
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\ < .
. 4 ’
. .
) 1 ? i !
\ L] .
- ' : < L Y
t .
. . , s ,
» . . &\ . 2
-\ - A2
v - s 'J ) LN 4
“, -
.'. \ .
A \ v .
- 3\ N .
‘ i N v s‘a K : i ' *._‘ ‘
v N v R
Y\.," v ‘ .- i
. \ .
Ll / N ! >
. .q ‘o -
P ’ N )
’
' ! ! - ~ , ~
“' . . -
:
. i
. “ ! )
. B “ ’," x b
) B ! ) /g . i '
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ObJecttve 20 2 :_ L .Jl‘i..ﬁf.‘ '#. ' - o R Lo
_ ) e Transforr& rectangular equations ta polar equatmns ami transform ST
r polar equatwns to, rectangular form. e .
' . ‘ 'if..' . 3‘- b " ' "" i
Instructlonal Act1y1t1es R % e )
) : ’ ‘. 6, v
Task 3 (Transformmg rectangular equatmns to polar equatwns )
;,,_ Read page 232 (Example 7- 3) in your text Also at. the top of age 233
is ‘another example (part 2 of* example 7- 4). ° :
Notlce that to transform a rectangular equatlon to a polar equa‘ion, .
you-have several approaches. - :
First you know that: ‘ N, ° 4
- - =pcosd andy= - ' . e o
_@A, . : '-,. K | o . - 7 - i -
Sl Also you Know that p e yfxE + yz, _ S S BN
..vAnswer y p sin 6? ™ ' H
You also have all of . the skills you acqu1red in college algebra and , L
‘ tr1gonométry avallable to you 1n order to help you sunphfy thé equatwn .o,
| In this set of problems practice is the best teacher B
On page 234 work all of the exercises in problem 1 problems (a) and (c ) |
are begun for you. \; . _ R : _ SR
1. Transform each of the following equatl_dns to pOl.ar" coordlnates. .
‘ Y 2 . ) R
;‘Sincep=ivx2+yz S | oL ) .
p? = & (x° +y2) L B | | B
Henge x2 + yz = 16 becomes ‘
Since X=pcps© andys t f i |
"2- 2 4 becomes ( ' i )2. - p2 cos26 =4 IS T

-
! y x N . A TP ¥ - N . v v, -.{_( N
. © [N . . - N ‘ N
- v .. . . . . - . e 4
. B . . . .o - v . v .
. N '
. \

Q Tl . . : . L
. o and eimplifylng yieldf# e

. .
\
. BN
A < A\l
[ o
218 iy
[N . s . :h ) \
' ¢ v Fs . 4 0‘{" -
A\ L 5 N J i i, _“_L g »
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" Now work”all of problem 2.

“(a) ',b sin =4 . ) :
- S - . _ e
Since p sin 6 =y o | |
®p sin © ?‘4 becomes _ - o ', . . S
(g) p=3cos20 . R
. p2 (p=3cos 20 ) .. |
3 m3p2 cos 20 D ﬂ e
_ ¢ , v B .
.. Sihce gos 2j = cos? © - sin2 o the equation becomes A

b
£, i
'W.
o ' o ’ S 5 BN
Answers : (a) p = 4 OY‘ p -4, o(b) P sin o = 6" (C) p“cos 26 = -4
.(d) P2 2p cos B+3sin H (e) p2 (coszé +1) = .

4

2, -2

0 = 4 ap cos 9(9) p

-
) A ,
“

?ask 2 (Transform1ng from polar equations to rectangular equations

| (f) p sin-

Read pages 232-234 (begin with Example 7- 4)
in section 73 is very 1mportant - read 1t carefu]ly

(a) and (g) are begun for yod I

4

L3

2.. Transfoém each of the.follbwing equations.to"cartesian‘coofdinates.

i

cosze - 32p sin o - 32p gjn o - 256 =

On page 234, the last paragraph»

‘0 -
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\ : R " e T
. . 5
20, " ' | L
. [ . .
R < ' [ v e
% . : . h .
) ’ . .
\ .
B ] e
- .
e
L A v
[
. . " a
e ) 3 2 ‘( - ’ ) 4 w .
“ = ) "
. P= 3 i} _). R .
v B * »

or p3 sa i " : e S
[ substituting x° = - SO
3 o . .. | . '-_,_ " ' . . ." » ) . x-‘ . ‘

]
&
=
o,

<

yie]ds p

« © .+ - Now squaring both sides . o R R
. ‘ © viel 332 _., . 5 s
, | C 7 yields - (p)" = ( L , )

Corpbs B - . e /:

L

‘Sibstitdting forpf= _ . . . ’ ' ”
cyiels e,

Now you must verify that your answer (x2 + y2)3 = 9(x - y272 can
be converted from gectangu]ar form to polar form.. '
L] \ : \ N ¢ 2 2 . | 2 2 ) ) e,
Apswers: 2 (a) y =4 (b) Xc 4 y© =3 (c) x° ty' =-15 (d). 2y = x ‘
\ L _ | & - N
(o) B yB e w (f) 6 yh)? =92 ‘==y)2 . T

gk ki om0 () alegle oy e y2)2

Self- Evaluation Objective 20.2 ‘ T
1 Transform the followmg equations to rectangular form.
~ (a) p? sin 20 = 16 '
K ‘ (b) p2 = 4 tan 29 o | |
2. Transforh the foldowthg equations to polar ffofm. -~ = - o
. - Caf 2xy =8 o) - o
| (b) K+ y?-2x=0 R

. \
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I e v . oA e 1] R I R IY L Je o
IR X
y » A
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i
R
B
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. Arfswers :
| 1‘.'(a)..xy'n]6"
e % (a) p2 sin 20 = 8
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© INSTRUCTIONAL ACTIVITIES:
' ObJective 20 3. |

e Graph a polar equation and name the curve among (Spiral, rose, limacon, | l:
conic, lomniscate) T - S - ¢
y o Task 4:Polar (Equations of‘the line and circle). : ' A . .
' Read pages 234-236 and work- prob]ems 1, 4 7, 10, 13, 16 19 22 and 25 on .
; f8
page 236. . : ' .
. : | - . . . } .
_Problems 1 and 4 are begun for you. l ~ '
SR ‘Identiﬁy the Tocus of each of the following equations, draw'its_graph, and
transform 1t to cartesian coord1nates ‘
1. -psin® =-0 s a horizontal Tine through (-4, 90_)_*-NMNA.GU S S
Sketch . the graph tp/fae space provided below: S R
/ ' -.'ix
x : = )
- ¥ . T . .
i ) <
wﬁ.
| A Sy _ ’ N
' psing = -4 S '

Since p sin6 =

.p sin 6= -4 becomes L T '
0. ' o i ) ) i
¢ 4. pcos (0 + 45)9 = -2 L / -
- i N Since o = 459 the normal axis makes - .
s (. . - . : ~ "
. ' ‘ an.angle of 45°_w1th the_positive x-axis
and the normal intercept p = -2, Sketch
the ndrmal axis and the 1ine in the space - . . ‘
S ! : provided at the left,
/'i ] ’ )
Q . ' ‘ | 2‘? ,3 | ’




p cos (5+ 45)0 a .

" expanding ylelds Lt
' p coso cos 450 4 gy sin 6 S1n 4505 e

Since p cése s, | and p sin g = | L -

" the equation becomes 1 - K o o

).

After working the problems on page 236 read pagés 236 238 and work problems

e

5

1 (a and b), 2(a and c), 3, 4(a, c, & e), 5(a,c, & e), and 6{a,c, & e).

Problem 6( ) is begun “for you. ' - , " S o ‘ T

| 6;' Find the center and radius of each of the fol]owing circles and draw its
graph \. et - . : - : ..

(a) - . . " N

"p=23cosw® - 2sing ' ‘ |

p? = 3p~co§ o~ %b sin.g . (multiplying both §ides of the eqnation by p)§.

-~

Sice p cose = o apsine=__ " andpla

' the equation becomes .
. . "
Ve . - N

Answers: x;'y, x2 + y2,.u2‘+ y2 = 3X - 2y~ | : : ' - ¢ 2

e

Hence the center can be located by ¢omplet1ng the square.

R ) Fyr e oy )= - ,

The center is . and the radius is

- . ’ . A

Answer: Center (3/2,-1), radius (13/4).

2
.

" &

After finiéhing the problem% on page 238, read nages 239-247, On page 247 _ BN g

- and 248, you will find a set of problems. Pick out and work several problems |

&




ﬁ e ¢ " o o C e ‘- ' ' - ..-

. from problem 1 and several  from problem 2 In prob]em 2, you should pick .
" : I - @
out one gach of the circle, line, cardioid, 11macon. rose, a conic and spiral.

© .
Wi .
o«

.Examples 7—&1,'7~12, and 7-13 i your text should be very helpful to you.

" Notice that proB]em Xg),p = @ M\b cos 0 is example 7-11 when 4 = 1 énd b=2.-
Prob]e&:(J) b2 ?:a? sin 20 is-example 7-12 when azh; 4; and problem (m);'
p

- i

Kk is example 7-13 when k-="2 and a =1,
a t acos g . ’

¥

After finishing the problems on pages 247 and 248 read pages 249-25]. . On*bagé '
251 work problems 1 (a & c) 2 (a) ¢, e, & g),’3(a, ¢, e, &g) and 4(a, c, & e).
‘Example 7-14- should be helpfu] fo you. ‘

Self-Evaluation Objective:ZOQB. _ b c "

2

?7 Grapﬁ and name‘the'curvé“p = 4 sin 2 d-

-

v «
"
«
|,"l
i e
.
kS P
4
4
]
"
¢
¢
L
L
e b
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o
s
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5 Answers: Objectiv

Intercépts

K S

4 v . Symmetry: . 0 _ " o ' L] R
) ¢ ‘_ oo ' . ' ) g < . "‘-
' Since the .exponent of p is even, the curve is symmetric wiﬂﬁ? _
" . ) . ‘ . . § E . ‘ . o . .
~ respect to the pole. o
. . N . ) . .. ’ .. . B ) . . 2)
Extent: ‘sin 2 6 L 1 and sin 2 8 =1 when 0 = 45° : . o
. pis imaginary when sin'2 6.1s negative
; ® . . .
Hence, the curve lies in quadrants I and III | '
. Plotting: )

! ]-9 : 0
X (NN
vy ‘ \
¢ ) S
4
-~ ‘
} ; -
/, } .
!
.
¥ -
A .
L%
g 13
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Objec
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‘Find the cbordinates of theijnterséctjdr}. of two polar égua_tiqns.- e ,

tive 204 ..

- "fhstractional Activities ; DR R
> . Task 5’. I(Determinjng 1nte:’r’section of polar equatwns) . L .
E Read pages 253-255 (Stop at Examgﬁe - 17) After‘ reading this. material i’ ) |
& you shou]d be able to answer ‘the “following’ questions o " '. R - .
l.\ To find all the points of 1ntersect10n of 2, curves there ]are three o
things to do. They are: R ,l | |
b (a)' Determine Jf the po]e Hes on both turves by so]ving |
o S . the tequations f(O 8) = 0 hndmg( L )= 0 separately
» v . | . _Tf one or’ the other af the equations has ho real solution, :
| . the pole doesn't 1ie on the curve o L . ”‘_ L : j
« (b) Solve the equations f(p, 8) = 0 and g( ‘ | .) =0 | . ‘6‘
(c) Solve the equations f(p, 8) = 0 and T | - RO
2. 1In EXarh'ple"7-l6,.why is a sin ('é + 2kn) . asin @7+ .‘
3. In Example 7- 16 (m1dd1e of page 255), why 1s -a §1n (9 + {2k + l}f)
| 'as1n97“..f B o w\
Answers: o+ S
b (a) (0, 0) (b) (py 0+ 2kn) (c) 9(-p, 0 + {gk + 1) n) -0 Lo
2. Since k\is an integer, the angle (0 + 2kn) becomes (9 0), S "'.:ﬁ" -
‘o (9 +21), (0 + 41:) and (0 + 6n) for the véﬂugs of k =0, 1, 2, R _:" "}
j ar}ﬂ 3 respectively Hence sin (0 + 2kn) = sin 0 f C o I . |
L3, Likewise, the angle (9 + {Zk + 1} n) becomes (8 + 1), ,(9 + 34), ) | A .' ,
(O + Sn) (0 + 7n) and ‘(0 + 91:) for the values k' = 0, y 2,8, ¢ \T‘-'*'*.‘ BERREES

: . . . o s
4 , g ) . ) y
; L . R .
. S . P TN . o . :
. ) . o R ] T . oS
¢ : L e e . ST
P A R T T Y L T T A A T L T T




- and 4, respectively.

,.p=. -t

, 0=3cos @

. ) . . ‘
. . . . . XY v )
. v W . : }
. . - . . “a . ,
Bat sl il d Mk LA Mt e ® ¢ e g RSP TERTIRVPIITS PSRN R R e N e TRt ffe b giieiiin ey
. T . } ) ) o . P o
L 5 . . ., . . .
i v : : , . Lo
:
1. . ¢ s N N

Hence: a sin (9 + {2k + 1} g) = -asin 9 ~and

- asin (8 + (2K + 1} 1) = - ( -a sin 9) = a sin 0.

. . . . . )
.
I'd « . \
3 N e
L] T.
.o - .
’

Now read pages 255-258, ./
In study1ng the table at the top of page. 257 you should notice - -

_ that the ﬁth ¢olumn, p =7 - 0 s found by using the value obtained

PRy
' for 8 + 2k in the fourth co1dmn Hence for k =1, p = n - @ becomes

31rl{ o | . | . ot
'\* ¢ toa .

N[:’
5

< .
g e
e

After reading these -pages, work prob]ems 1 3, 5,f7; 9,:and 11

~on page 258, Problem 1 is begun for you

X

.

' Fimd the coordinates of all po1nts common to each of the following -
pa1rs of clirves. ' '

=3 cos CH | _ 2. p=13sin@

Checking to see if the pole is common to both curves: - S

1. p

0£3Sin9 ’ Lo : :.
cos 8 =.0. : - | L\

9 = . : ¢ 9= - | : . : f“ 1.

1'fHéd§e the pole . . _(is; is:not) a poiﬂt of . intersection.

N
. ¥

Now et f(p, 0) = =p = '3 cos O and g(p, 9) &

Using ﬁhe.first pair of?simultaneous equations : §
o = p -3 sin (9 + an) = N
Simp]ifying yieldss S ‘ . . f L

/s

‘Hence = -« and __.°

s et A i ¢ s at 03 it A

-
ST




T
: LA s oo R , '
~ Substituting these values of @'in the equation.p = 3 cos 0 yields

p= ' s andp=___ . : ~ ‘I'

. I & ‘
/ p

Hence another boiné\of intersection is ‘ or

&

- NOTE: "Answers above should be the same point, | 4 - p o | ol
§ ‘ . ' ' \. ' | o ‘ i . "' | . A_ | o | | . k'
B - Using the second pair of simultaneous equations: '
) ~ \

" pon v ? * s M .
" . . . . S
5. o= . .. .

1 ‘\

| \\Ryie]ds L R - R Sy - -

. . . . . - P

€ .

L and again tan 6 = 1, hence there. are no new. points éﬁfihtehsect1on.

LS
. o [
L X kS
‘ N o
S @
®
o 4 [
' .
. - hY
. 14 [ )
. "\\ .
- Answers: o -
A e . . s . . . . )
LR BRSO f, / -

;o o _94L»f%fz, e =0, is, g(p,'0)|f_p;351n0 p-3cos®, p-3sine,

T A T .ﬁ.' 5 : .«‘.
tan @ =1, 0= 4 and%’{-, p=—?-2@~a'nd‘-p-,=-—3—2@ Lo . .

’ %

(- Q%Z) or (§ﬂw‘:§§2 )» p-3cos® = p+3Isin(0+(2k+Ipn)= . -

. p=3sin@ -or -3 cos'§’= -3 sin @, yieldsttan Q ;»1 V'ﬁ - - P

\

. Self-Evaluation Objective 204 . * - o S £

. 1. Find the points of intersection of

T T y |
L - E S B

it

H




)
"."’./’- 13 .‘
« Answers: _ | | R ‘ |
. " 1 - : .' N \. . . / '
v ' .]W " : '*notuni o | ‘ | |
) ) .
. 1o (5 2 45% ) and the pole. : que R :
.’ » R Y (/2 o . - - . . . ?‘"
' . N A L] { “ - . # i
. o r ) : Tt
. '/ ' . )
o y o .
: I - .
.' A .
L8 . 4 .."# N
Y] ! .
a ) ! * a
. .
. )
I3 ‘ ’ 0 \ ‘
*
& )
. . . ._.._‘__J-.yy .
. n‘_ '
n‘. - ‘:; ‘
. ! . ) o ?
.8 ;,’ ) ’ . v ) )
- ' / | )
- ‘ '
B ‘l‘ M »
, . . ‘
. '. : . 1
n ’ ’ | ".
3 . ’ . |
. 4
B
. ’ . fal .
[e] f -
¢ §
‘. . oo
"‘, -
I.
. . s
L4
. . ‘ P ‘ i
N ‘o ‘ N N
3 .
. .
. , W,
L -4
s I
, |
"-'. B ' 'y ’
4 L“ ' . K] '
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.. Udit 21-2-3-D Analytics . SR IR
a Rationale: R S N | ; }_ .
o . o : L ' 7 b .
. ~Assume you are the pilot of an airp]ane and you wish to locate your: e
a ~position with respect to a certain city. "How would you describe that position? o
You could say you.were sO many miles north, east, south, or west (or any’ )
compass direction) from that city. That still would not adequately desaribe

your position since you might be at a 100 Ft. .altitute or on the ground Therefore
Vo you must also add an altitude reading to your position. . _ S :

«  As you see there are some tases where- a "p1ane“ coordinate system
% -~ (a system of 2 mutually perpendicular lines) 1s not sufficient Therefore,
: this unit will deal with problems 1n 3 Space -

»

4

tObjectives:

- 21.6 sze Buff%czent condztzons to descr@be three pZanes, determzne

iatanoe from a point to any of the pZanes
sine of the angle fbrmed by two planes

1. given three oon itions_ . _ _
“given the intercept form ... ' | o
. given the general\form ax + by + 68 + d =0 1.

o

.2‘
3

21.3 F@rfbrm the fbllowzng operations on space veq;ore. &
. 1. salternating or triple woalar produot _ : /
™ 2. veator pr orogs produet ‘ ‘
) 3. determine the ocosing of t e angle between 2 veatoro
4. dot produot '
- 5. --addition L
SR ' .6. acalar multzplzaatzon p

reoted lind segment in é&gpe
apaaa and‘the dtreatzan cosinaa of a epsge veotor, | |
J, .Q : : »

227
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L21-2 T Lo

Prérequisites .

units 17,18, 819 .

: A‘hierarchy for the objectives in unit 21 ie/provided ‘below.

'Lecture'lz The Straight Line in Space - B | U i%'
S 1 Equations of a line n space - -
. 1. parametric ”
_ 2. symmetric |, . - S S
y generai equations . _ . , . o
' {
I
, v * S \ ": ' . Co
. O . ‘ .‘. | | _‘ o o ‘ . ,‘ ' .

™~ r ST 7‘\,.,—, B R CARR AN I rwm—ﬁﬁﬂ——?w_ﬁwrrn—-—-—-ﬁmr-m—r—mw-—p—,w
. A '
- . ° @~
. I )

Procédﬂral-ODtiohﬁ l.ﬁ_f.k_ T - “ e

The procedural option for- unit 2] Jis the. sdme as for the previous units.

L

o W . | ;*ﬁ;*
© - Unit Activities o
. . . w

-

Lectures 10, 1, &12
The lectures over this unit will have the following outline

Lecture 10. The Space Vector _ _ . _ :
o . 1. Definition - . s S 2

: ‘2. Determining magnitude and direction cosines and cosine of ; “u”‘

" fangle between 2 vecotrs. ER ‘

3. Operations . o Ly
: a. addition o |
.. scalar multipTication °

b

. €. dot product
d
e

.- vector product . o ]

triple scalar product L e

. . . L . C . . R -
Lecture. 11 The Plane . ‘ 4z
" 1. Equation of a plane _ v '

*®» - a, general fofm
.b,‘ intercept form AT \;
2. Determining equations d ]

a. given 3 conditions « - Lo

ot 35°'Di$tance”from a point to a plane

. . . . . w . . v
\ . PR i . , » 3
I T Ty TR T T T T LT T, NP T N AT VT T T T T T 2 T Ty AT TR T T U P U T 1P T TP VL T



. R s B Y ‘ T
v ) . '. c v Lo . ,.~':‘ . : . _-./ v a
) . : R R ’_..” s o
i s b - " .#\n.‘\‘
Objective 2101 ’ ' o
« ) '
Match ordered trip]es with its graph1c representation in three space '
" ;1' u . ’ ‘ -
. < « | A : : «
Instructional Activities ' '
.. 1. Your text R o
« . Moryill, W..K_ Analytic Geometry, pp. 297-298 .
2. Your text and Study guide: L o R
~ %‘ , ‘. ) , . . . *
3. Other reading sources | } L N : 5
Protter-Morrey, Analytic Geometry, pp. 194-195 -
) Murdoch, David C., Aﬁa1ytic Géometry, pp. 19-20 % .
o “Fuller, qudon Ana11ﬁ1c Geometry pp. dlﬁG 167@ Lo e T
4, Individual Ass1stance s g
) . 5. Informal Group Sessions " ’ o
6. Lecture 10 S ‘
.
?
4
4 f’. '.,
v
\‘l._« ‘ i “
. A
s o
229 .
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?‘

i

e Sﬁ\f~£va1uation Objective 21 1
’ .

- 1.' Match “each gi”ﬂphw represontation below with its ordered triple.
'Choose your answers’ from the set of ordered triples provided

. “ .
. . LY - o
A _ -

N

/

Ly *Ghoose your answers from this set Notice not every ordered triple‘

v n

)

has a graphic representation shown above. - . | a.g.
(2,-3,1), (0,3,4,), (1,1,-2), (3,-2,-2) (-1,0,2) (0,0,1)..
4,2,-3) "1-3,-1,-2) (2,-2,1) (3,1,1) ‘




Answers * Objective 21.1 |

-

¢

-

R d* . .
() (0,3, 4) (b) (3, -2, -2)
() (2, -2, 1) ‘"

AF) (3,1, 1)

[
1y

i

ly [~3

R BN ;/[/
N4
v [
<
4
7
»
a
L]

«
\ S -
S 7 I TP AT R YT T I T T T Y 1Y TR T U A T
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. Objective 21, 2 B jﬁ

‘ Determine the direction-coslnes of a dlrected line segment in- three space and
the direction cosines of a space vector.

Instructional Activities . ' .

1. Your text ' R : ' ’

Morri11, W.K., Aualytic Geometry, pp. 298-304, pp. 305, 306 (1st_paragraph), .
307 (last paragrapﬁ; nd 308. : f . o
L Y

. 5
\ N
P b

Exercises: p. 300 problems 9, 10, and lla :
' pp. 304-305 problems (a and c) 3,5 (a and c) 6, 9 l2 and 13.
| p. 308 problém 10
2. Your text and Study Guide ’ ’\\ | - .
3. Solved Problems

Schaum's Outline Series, Theory and .. Problems of Plane and Solid Analytic
Geometry, pp. 106-107- problems T, 2 3, and 5. == .

4. Other Reading Sources
Protter-Morrey, Analytic Geometry,pp. 198-200

5. Individual Assistance _ e ° S

A

6. Informal.Group Sessions - P

Tec ture 10

Self-Evaluatlon . | ' VA

—
.

Deteﬁwlne the direction coslnes of a directed line segment from P] to P2 where:
_ (a) P] (1,3,4) and_P (-3, -1, 0)
(// \' (b) P] = (0‘4 2) and P = (3, -2, =1)

[}

- 2. Determine the length and the direction cosines of the following vectors
(@) u-= [-1, o, 3]} ? S _ - : i v
(b) v = [ 2, 3’-"']] ' - ' ’ . o - .. e’ _
" (¢) w=1[0, 0, 3] | s g
. _ 4
- IR ‘ .
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KE

S

’

*A,nswe"rs: Objective 21.2 -
(a) N |

~

4




'“l . v 7. .
21-8

 Objective 21.3 |

‘Perform the following Operations on space vectors.

Alternating or triple scalar product

Vector or cross product

Determine the cosine of the angle between 2 vectors.
Dot product

Addition

Scalar multiplication-,

_OSOT&O)N—'

‘instructional Activities -

1. Your text " | ' - P
Morrill, W. K. , Analytic Geometry pp. 306-312, 323-326 N

Exercises,.p.'368. problems 3 (a,c, and e), 4 (a and ¢),-5, 6, 7, 8, and 9
. p, 312 problems 1, 2a, 3 (a and d), 4a, 6, 9, and 10
_.pp. 326-327, problems 1, 3, 5 (a), 6 and 7.

2. Your text énd Study Guide o

3, Solved Problems - g = s -
Schaum's Outline Serdes, Theory and Problems of Plane and Solid Analytic
Geometry, pp. 107 problem§ o, /, 8, anﬂﬁ9 _ | :
4, (Qther Reading Sources

Murdoch, David C. Analyﬁic Geometry, pp. 74-79.

»

Individual Assistance

am\/

Informal Group Sessions‘

7. kecture 10

'
.
o
. . )
.
. h . 'v"
_ .
. "
. . .

Self Evaluation . .

o
]

; Lo 4 o L .
1. Given the following vectors, u = [1,0,-4], v = [2,5-3], and w = [-1, 3,-5]

find:

P e 3
‘the cosine of the angle 0 bgjween u and v,
Ve W

v+ 3w - S

vV X w ’ R _ ] ig : \\- ,? »
ur (v oxw) | | |
-a vector perpendicular tov xw.: S . B Lo

(a

b

C

| q
e

Af

. ’ M ‘U’ t
: . 5

A}
' .




‘ Answers: Objective 21.3 .
ls °‘(_a)' cos O = 14
(b) y-w =19 | T » ' |
‘ ' - - -“ . . . . . 1]
| (c) 2v + 3u = [12,20,-18] . ’- 3 °
(d) vxw= [-16, 13,11]
e .- Z ' . ) . . P
‘ ) u . (v ‘i( w) 60 | R _ ,
(f) woryv : o ” . ‘ - -
. . . '-o," f . q ‘
" oy v ) ! ‘r| |
. %\, '
S ) ’ \1,- (
\\ . (
. ' . . ] .
, .
' \, ! 0
) [ . -
- ‘ <
.
wn ‘ ' L N $235
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ObJective 21.4 '4 f B : Lk ‘ I o _§ 

Determine the equation of a pﬂane/aﬁa’gketch‘thg“plane
1. given three conditions '
2. given. the intercept form

- -
3. given the genefal form ax + by + cz + d = 0 B ' h
¢
Instructional Activities- u | ‘
1;} Your text | \ | [
" Morrill, W. K., Analytic Gebmgtry,'pp. 318-323.
) Exercises, p. 320, problems 2,4,6(a & c),l7(a,c; & e)
| - 8(ac, & e), 9,11,13,15, and 16(a) ;,
. C’__;£ | | P. 322, problems 1,2,‘ahd 3(a & c of each)
o pP. 323, problems 1(a & c) & 2(a & c)
i 2.<‘Yodr'textgéﬁd Study Gﬁide. 4 _‘ Y s PR | ‘;7\ Lo
" 3. Solved Problems | ' " L , ‘
_ Schaum's Outline Spries, Theory and Prob]ems of Plane ‘and Solid |
, Analytic Geometry; |pp. 1167119, ° f
: - . ‘problems 1,2,3,4,8,12 & 15. ST
' ‘ 4. Other Reading Soyfces | | , .
"~ Protter - Morrey Analytic Geometry, pp. 208 -210. B .
Murdoch, th1d C., Analytic Geometry, pp. 87J90 . o ' o
" 5. Individual hssistance¢< | | -
6. Informal Group Session . | | . o o
7. Lecture 11 R i -
2 . \\\\ A ° e “
;. N
" | Self- Evaluation Bbjective 2.4 ° FE o . - g
N 1. Given the equation Ix ~ 2y + 2z - 7 = 0 write thegfquation in the ,
| 1ntercep¢ form and find the f039£f9P05 ‘How sketch the plane using- = °
the intercepts as_an aid. * T - ‘. \ ‘
2. Determine the equation of the plane that satisfies the following ‘
L . ‘

';;, o conditions




,

(a)

]gbx

Canenn
Find the equation.of the plane through the point (-3, 5, 1)
perpendicular to a line with directtdh numbers 4, 1 3.*7

Find the equation of the plane t/ys%sh the points (0 0, 0),
(1,1, -1), (0 2 )

. \
\ .
¢ ' 4 \
!
Lo |
.I . N v
3
. ’ ;
7 “
. .
/ 14
A Ls
< H
s s
A
., t
H
L AY
L}
A '
’
¢ 14
- " . A :
-
. £, )
" “ 1
AA
‘A
. . A, q} v"}
L . ‘,-!
. i
" ' ' L
. N . '
1 - ',
'
- \ “
| .
: | \ ;
. ’
] ) R
4 ( : . » ¢

Ve
v




Eg

&

rs.

% Answe

> ".4.7%5_ + -%—' =1 X 1nterqept.ql7/3' - { -’ : o

1. 773 ° A . )
R .. ¥ intercept = /72 - , i
LT ~ z intercept = 7
R T '
‘o 1/ ¢ . b
[ N . * 2 .
[} .} [ ] '
o ' ,,
/ . Q
. - DL
4 g
‘ '
. ‘ }
0 ’ . l N I '
) 2. (a) 4x+y-32+10=0 o o :
. : _ fi fS" . \ . .
“°(b) Ix-y+22=0 o : VU S K
. 1] \ -~
¥ . - *

v




Objectivé 21 5 L . | R

W. K., Analytic Geometry,

o Given sufficient conditions to describe a Tine in threé space, determine
" the equation of the line in any required form. e
P ‘v .. - 'v' e
| Instructiowal Activities o
1. * Your text T~

'Morr111 pp 338-344. S
. Exercises, p. 339, problems 1(a & c), 2(a &c), 3, &6 -
p 343- 344 problems 1(a & ¢), 2, 3(a & c),
4(a & c), 7(a & b) 8,9, & 10.

b

2. Your text and. Study Guide
3, - Solved Problems ,~~ . A
Schaums Outline Series, Theory and Probléems of Plane & Solid
" Analytic Geometry, pp. 124-127 problems 1,5,9, 10; 12,13, & 14 ,
‘4. Othér Read1ng Sources , \ '<\\‘
 Protter- Morrey, Analytic Geometry; pp. 204-206 . T
~ Murdoch, David C., Analytic Geometry, pp, 91-93.
5. Individual Assistance
Informal Group Sessions

N

. : AN
. 7. Lecture 12 * -y
. _ Q . .
-
14
4
' +
Q.
P ¢
Y ' :
, 239 |
Y . e :
- *
N . N v ’t‘ N !




1.

. . _lo L _— | . ( : E i
Se]ffgvaluationiObjective 21, B : o S ‘-

<

Determine the equations of tﬂe line cbntaining PL (1, 1‘2) and Py (- 1,2,3,)

in symmetric form

. Write the parametric ‘equations for the line determined by the’fol]owing ,

conditions: |~ . - S S : _
(a) Through P = (1'2 3) perpendiculan to the p]ane 3Ix +y -2z —6 = Q>
(b) Through the origin, parallel to QR Q= ( 3,2,1) \

and R = (2,-3,1)

. Find the direction numbers of the line represented by the following

pair of equations and write the equation of the line in parametric form.

X t+ty~-6=0 and 3x +22+12=0

N
‘-
)




S
“»
§
|2
—
Q.
" ~—
>
]

it

o

~—
>
il

3. direction numbers = 24, -42, 11 -a point on the Tine is
T (-4, 14, 0) and a set of equatjons is: - ¢ : S | __ | S

i

x = -4% 24t S | '_ S ; i

R I V T

vl 7 . . -~ B O i .
’ . M Z - t . - . . . M ”
. f . .
2 - . . - ‘ Il _-. . .

-' ‘ ® . N '- N ' - . . . k‘ . ) . . ¢ “:
< ANSWERS TO THIS SET ARE NOT UNIQUE q B
i )




_ b
2. Your text and Study

349, prolbems 1 3, & 5 S
Guide

“Objecitve 21.6 . L f} - o .
Given sufficient conditions to descr1be three p]aneﬁ, determine: . \\
".. 1. the equations of- the. planes | L4 , . '
2. ‘the so]ution (and describe if unique, a line, or caplanar) 2
. 3. the distance from a point to any of the p]anes ; -
o 4.77the cos1ne of the angle formed by two ‘planes L o L
L 4 ) !
- g _— ii . B
s e - | . ¢
Instructional Activities . o o B _
1. Your text Loy T e
Morrill, W. K., Analytic.Geometry,‘ppg 331-336, pp. 345-349.
) Exercises, p. 333‘problems 1(a & c), 3, 7, and 11, ’
p. 336, problem 1 '
’ p. 347, problems 14 5“ & 5

3. So]ved Prolbems -

‘Schaum® s Outline. Series, Iheory and Prob1ems of P]ane and Solid

'AnaTytic Geometry, pp. 117- 118 Prob]ems 7, 8~9 10, 11 & 14
4. Other -Reading Sources '

Protter - Morrey, Analytic Geometry, pp.. 212 215

"5 Individual Assistance - L
6. ‘Informal Group Sessions e o - e
Self-Evaluatign Objective 2.6 ¢ | - .

'

1. Given the planes(Zx tY -2 - 1 = 0 3x - y -zt 2= 0 and : L
~ A - 2y + 2 -3 = 0, determine “the solutwon. , :
2. What is the distance from the point (3, 1 ,0) to the plane 2x + y -z - 1 =0

3. Find the equation of the plane that passes throught the point

J(3 -2,4) and is perpendicular’to the planes 7x - 3y tz-56-= 0
and-4x -~y < z + 9 = '

] 14. Find theyfegines/E?//he angles between the planes 2x - y tz=7 BN

and X




N .
’

Answers: dbjécti Ve 21.6

g

i

Loz,3)

2.

‘ ’ .

“ 3. M+ +52-10=0

-

a e
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L . Unit 21-~-3-1) Anajytics - AR .
. | ‘_ . k]\» . . ) . | . " . . ' Mo -. \
Mtwmﬂe ' o, e | L s

: Assume you are the pilot of an airplane and you wish to locate your Jﬂl
position with respect to a certain city. How Would you describe that position?
You could say- you were 50 many miles noyrty,,east, south, or west’ (or any . °
. ' compass direct1on) “from that city. That still would not adequately ¥escribe
- your position since you might be at a IQ0 Ft.-alfitute or on, the ground Therefore
you must also add-an altitude reading to your position. 3
- As ‘you see there are some cases where a "plane“ coordwnate system
(a system of 2 mutua]]y perpendicular lines) is not sufficient. Therefore, °
this unit will deal with problemg in 3-space. : '

v
v b e
L

A

(& . . . - = )

.~ Objectives: o

21.6 CGiden suffwwrlt condttgwns to describe three planes, determine:
L - 1.. the equation of the planes
o~ : 2. the golution (and describe if unique, a line, or coplanar)

3. -the distance from a point to any of the planes 3 ¢’ Y
¢ 4. the cosine of the angle formed by two planes : ’
) r
81.5 Given sufficient conditions to describe a line in’ three 8pace, %
determine the equation of the Line in any requested form.
¢ s
- - 21.4 Determine the equation of a plan® and 8keﬁoh the plane
1. gtven three conditions J
a2, given the intercept form
X 3. gtven the general form ax + by + cz +d =
21.3 Perform the following operations on space vectors.
S ‘1. alternating or triple scalar product '
2. vector or cross product ‘
3. determine the cosine of the angle between 2 vectors , |
4. dot product : I ‘ /
5. addition ’
. _ 6. scalar multtpltqatton _
R ] . ' . ~ ) » T
. : - 21,8 Determine the direction cosines of a dweoted line segment in thres

épaae and the direction cosines of a apace vector.

21.1 Mutoh ordered triples with ite graphio repreeentatioh in three space, °
a4, ’ . ‘

Q b " - ’ . : . l 248# _ 245 » . ‘-z'j“'




L2120 ¢ : L '
i - o Y o L. ey & '
. }., . . -. . . - '_ L _~". . ) ~a- . v - .f ) . ‘ n
W j« Instructional Acttvit&es v S *.35fvu~:r Y -
A Objective 2.1 | N .
- : Match ordered triples with its gaphic repkesentation in three space.
- ‘ “ ' 'u 8 ' . ' . ' ¢ )
. ¢ i . .
\ . 7 ' - . S l ‘
-t Task 1.° (Points in three space). Ay

Read pages 297-298 in your téxt.. |
, '; - - After reading the pages, labe1 the coordinate system below such that it is a right

handed system and the po$1t1ve X axis is "toward you " (out or the page)

.;4“\ .. .
s N I ‘ <
“ ' ( .
x N {
ol )
/}«’
. + ' N -
“ | /Y \ "\
P ‘ . ] R v'.‘ ‘ . . """"., »
¥ . _9‘_'-_‘__‘_-4"‘”’“ S Y S R ‘
. ‘ ._*_j o . ‘
P .-1{‘ 7 . o ' ) S
' a
\
After labeling the - Systemh
‘name the coordinates of the
pO""tS pl’ p2’ P30 ’ b ..
..' *




T “ 21-21

Y

| ..Answers: e P (1,3‘,.1') j Py= (~1,-1,3) - . P3.=_ '(_2,0.3.1') .

- You-WOrk'proﬂﬁems'1;2,3,435,'dnd_7 ‘on page 300.

"“
’ . ¢

|-

Self-Evaluation . Objective 21.1
1. Match each graphic representation below with its ordered triple.
Choose your answers from-the set of ordered triples provided.

'.:a. 1 . ’ ’ -‘ ) | {'-d.

.- ’ l'. ‘
/’//) ! 4 1
" o X
X X ;-_ ¥
b . ﬁ ' . e. :
E 1 tZ ;
3
, N .
) B e o Z—r/—{ A y
o ~'y£r;;7. -
X . . L .
{}r’ C . ';— 3 \' \’ f ‘] .
. ; 7
~;~o- S *40 -y "1
+ ‘
1 w
r 1 : ety
. .
¥
k4 LY
. . -

Choose your. answers from this set. Notice not evemyfurdered triple
5 ) . . K N ) .
has a graphic representation. shown above.

2B (034,)s (1L1-2), (3,-2,2) (1,08 (0,0,1) |
(4,2,-3) (-3,-1,-2) (2,-2,1) (3,1,1) b L
: 4 ' \

4] .
k2 i -
v . s . ] [~ &




. Answers. Objective 21.1 . ‘ -' T . ‘

[

S a) (0) 3, 4 (b)
(

‘ B » % §0_._ 0.' ) (d) (-3, -1.;2)'.
te) (2,-2/1) . .

(3 -2) (c)
f) (3,1, ]\»\ it

. .
¥
n v
¢
?
-
. .
b P .
-
[ &
&
a 3
-
1S
~ ,J
L] 4 §
@
.
- .
ol
\
1
. 4
) [ . t
/ ~ d
td
v
‘(
|
ki % !
r
. >
. B4
*
e .
/ ] g .
-
e - N
. {,§ N
!
+
'
[ ’
’
L]
N '
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listructional Activities; . T

ObJective 21 2~ ~' | | ”f L L
Determine th; d1rection cosines of a directed line: segment in three space
and the direction cosines of ‘a space vector,
- | Task’ 2 (Project1ons in 3 space)

Read pages 298 -299.

L

After readlng the material wqu problems 9 10, and lla on page 300 The

T first part of prob]em 9 and part a of problem 10 15 begun for you.

»

_ . “w T
9, Detenn1ne the proaections of the fo]low1ng points oo the xy- p]ane
the xz-plane and the yz- p]ane respectively-
(1,-1,8).
| fifhe proJection on the xy-plane 1; (1,-1,0) .

. .. The projection on the xz-plane is -( 1,0,3)

The projection on the Yyz-plane is-( - )

10# (a) Determine the projections of the following segments on the x-axis, -
y~%xis,ﬁanq thé z-axis respectiveiy.‘
© Py (3,-2,4) to P, (-1,1,-1)

- The projection on the x-axis (ax) = kz X
wr~, The projection on the y-axis (ay) = -

v
The projection on the z-axis (Az) =

A1

Hence ax j Xo - xi.='-1 3 -4

[}
i
i

"A\Y:\Yz"yl"- ' = o

o , \

' R50 249
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. 21-34

LR LA A L e

. ‘ B - [ i
- 4 Answers; - gy =y, " Ypr 8272y -2y, Ay A1 - (e2) =3
AZ = 22 - Zl 3‘-1‘- 4 = ""5 v ' e " " -J LT .
. L ; bro o o
f ' Tds& 3 Scaiar'components and magnitude) ca ‘ "

‘ o ve . T : .
Read pﬁgesQ§01-303. After reading the mdterial work problems 1(a & c)”

~and 3 on page 304, PO S 4

-

Self—EvaILatiqn Tasks 2 and 3

‘1. Find the‘prdjections of the segment P1P2 on the k-axis‘the y-axis

and the z-axis, where P, = (0,1,4) and ?é = (<3,2,1).

. . 3

2. Find the scalar components of the segment P1P2 where P1 ='(¥3,4;1f.énd
P2 = (“2,1,2)0"

PO

3. Find the length of the segment P,P, where

|

.

J

e

Pp= (3,1, 0) and P, = (-4,3,-1). -




‘Answers: Tasks 2 and 3 _ | ;
.' ST L L Ax = =3 Ay = -1 Az=__~3‘- o _
| 4 . ‘ -l‘- 2. AX"' i, 4\y=. "'3’ AZ = 1 ' ‘ . '3‘
' 3. /58 o | ) T »
| ., 3 B ‘
» C ‘ ! ,
P . ) Y g “‘
Task 4 ( Direction Cosines) - k o ' _ ' L.
" Read pages 303-304.
On Page 305 work problem 5(a&c), 6,9,12, and 13. Problem 5a is begun for
you. |
. ' ) o i . . . S ° "‘}
. ) 5. Given the 1nf’t1’a] points and scalar components construct each segment,
_énd find the terminal po'irj't, the magnitude and the direction cos‘ines_d
P . of the segment, ” |
(a) P1 = (1,-3,2); scalar compbnents [2,1,-“1]-- . ,
bX = Xy = Xy By =¥, =¥y o AZ =:,Z -2y . .
2= X%y -1 1=y, - . ) '
. A I
XZ = 3 .yz '
7 ) - ..-
Hence P, = (3,-2,1) ,
V. Z 2 2
PRl =Y ey e ,
¥ |P1P2|= } |
® _' o . _
and L= 5. X me  { n= Az
@ Plpzl 1Pz| PPl
, S 251 ,
P o
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) AT ” L 21-27
i # -.. .\'l. \’ .. \l: ‘
- ) N S ' '\\ :
. ] o | v -
Answers: N\, T L | |
Y, =<2, zy% 1, S R A S U W
You constfuct the segment in fhe.§pace.providéa below.
b L 4
After you finish the problems, read page 305 (section 9-6) and read the - »
first pa%agraph on page 306. Also read the last paragraph on page 307 |
:beginning with "The direction cosines of a non-zero vector .." and
308. On page 308 work problem 10,
Self-Evaluation L | | T R
Objective 21.2 B
1, Determine the direction cosines of a dirgcted'line segment from P, | )
to P, where Vo
(a) Py ® (1 3,4) and P, = (-3,-1,0) | o e
(b) Py (0,4,-2)0 and P, = (3,-2,-1) S oy
| \ | . . ) "
/ - ’ : . ,‘ ;
‘ . 2 B B - _ Q
/o E . 5(). | v 253 -
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v .
. 3
¢ .
Lo
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i N
LS
0.
-

‘:Deterlmi'ne the length and the direction cosi

(@) u= [-1,0,31
(b) v =12,3,-1]

l (c) W= [0,0.,’3]

\

S

1

>

il

n;%of_-tbe following vectors. -

€




Answers: Objective, 21,2

£ (b) )

(a)- L= =1

ro 2. ( )
/p)//lvl
. —
5
’ Instructional Activity . T X

- Task ® (vector operations - addition & scalar mu1t1pli¢ation)

Objective 21.3

Per%orm the following operation§ on sp;;e vectors.
1. A]terﬁatihg or triple scélar product ;@ .-
27_‘Vector or cross product | < i"

3. Determine the cosine of the angle between 2 vegtors

4. Dot product ; ) - ¥ \ _P-.;

5. Addition o o

6. Scalar multiplication | o

¥
"
’

Read pages 306-307

“Notice that subtraction for veétors 1s'def1ned‘1n terms of addit%on.

ks

(to perform the Operation u - v you add the inverse of v to u,
A u=v=u + (~v) ‘

259 ~ 285

i i s N




A

21-30" |

i

the-operation defined by

- §
o~ :

Also ‘notice that

IKU = '_‘_" [“_1*‘23_93] ”'E‘"l"k“'z’.'k%} is stal.ar mu_ltipli"c_ation.' L
Scalar multiplication in 2 dimensions was defined-as -~ + *
k.bﬁ'”d ;E“lﬁuﬂ' [ R L

N

Self - Evalugpiomask 5 . ’\\\C

. X S ¢ g R Co s °. e '
1. Ifu-= {3,1,2_] v = [‘1_,2,--1] ‘determinie the following.

(@) u+sv - . .

On page 308, work problems 3(a,c & e) 4(a &c) 5,6,7,8, and 9

—i

A A
{c) 3u_ o L - | - S
: P o . ' : ’ - i . -

(d) v ..'. e

(e) ‘express u as a unit vector times a constant <~ IR




.A. ,";b;;'AﬁgwerS: . | }.r ' .w '“fﬁf. '.u”-nutﬁ?:f#rifF'vw.ﬁ>€;;ﬁ?f:} . “;;?;f;*ff?
Q. ) J} v‘ - [2 3, 1] (b)u1v= [4.413] . d \ o

L e - . ‘ [ :-:‘ DP

Task 6 (Cosine of - anglé between 2 vectors and dot product) o e
\ Read pages 309- 312 R E c |
Now work problems 1, 2a 3 a& d, 4a, M, amd 10 Problem 3a is begun for yéu
S - F1nd the cosines o]F the angles of the f‘éllowing tr‘iang]es whose vewtices

are: P (2 1 1) P2( 8,4,2,), and P(1,12) e |

N v, o s . . " ‘o ’
: ’ ) B c’.c05<-_.PzP1-‘P3..-\" SR 4‘)0+9 e

g | |u||v| | JEB!F" /10 /590'“

e wemfed] D A
. _ ‘, Wos P2P3 ‘- T, \- . o . '. % . .~A :(\u“:"_\\} _—
b OSSP _uy = S

T S lulve

N

{2

AN

Sl A
ePPpt S .

cos <P P P

=P - |




]

/o s Eind the/cesine of the ang]ewbetween P P2 and pr P3 where P
o __. o P2 = (3,-1,0),%and P, = (4

- s \1&{)«\“ A

~ ' Answers:, - . R ; \
’ . . ' len Lo . . : KY b\" ,
- C P.P,P .= 4 ' cos< P PPy = - A
s PPy r s cose PPy by
R o ' /59 4 "d : ..
o . h .o . ":. : . é
. o A . Lo o
Se]f Eva]uation Task 6 S e ”.”- Lt ,,'\,

W1,
7»/




¢ \

A é

P .
' } ’ '. o¢ = ' | ) - CoN\L
. | fnswer:  cos<P,P Py = 7 _
;o . . 1,0 : :
<) -
- ’
Task 7 (Vector product & triple sca]ar product) oy
o
Read pages 323 326
.50 far eVer{g/ operat1on in 3 space has had a corresponding 0perat1on ins
‘ R
the p]a‘ne There has been no operat1on defmed in the plane wmch
. corresponds to the vector product You shou]d“a]so not1ée that the
results of the operat1on is a vector.
The vector product is Yefined as foHows‘ =
Coo T ‘ uX v = UsVs s u3v1 UpVgs UV —'uzvl] K
CTgy - ' CouX Vv o= 23 ' | ’ - : ’
Find the vector product of th;e vectorr’”"u =[1,-3,2] and the vector v =[3,4,_2.]
. » » [ ’-‘ 3X (-
~ e ' ’ ! . :
. : , . *"h“bd.‘_, . , - '
| ¢ © Andwer: u X V,;= [—2,’8‘;’13]L . ' - L b
) L]
. . o
Irr reading the materia] you shou]d have found the statemen't on page 326
1a§t paragraph, "The tr1p1e SCaJEQr product 1s a number ". This s true
. . since the- trw'p1e §\a1ar product us (v f ) 1s the ,__dotwfroduct of two vectors,
since (v&ﬁw) the vector product qé a" ! » RS
\. . ) " o 26{)’ 3 | e !
. £ “‘_ R " 259
. .-);"(f « ‘)’ . . N vh
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T 21-34

. - Answer: vector -

3.

-

_ Now‘wofk problems 1, BJ’S(Q), 6, 7?‘Qn pagés 326-327.

«® o o | :

self-Evaluation -- Objective 21.3 :

1. _Given the fol}owing‘vectOQS- u ='[l; Q,'Q4], v = [2; 5; -31 , and
. . ’ . ! y . . p
“oow=[-1,-3, -5], find~ . ) - ' s e
\ R , R o '
(a) the cosine of the angle 0

5

between u and v,
L

, o ' (tS) VoW, : . A,, g i
(c) 2v o du oW T

L) o | E

PR - (e) u- (v g'w)"

~(f) a'vector perpendiuciar to v X W




.’ R 21-35.
’ : . ‘ Y ¢
nswers: Objective 2.3 " | s
r') ' . ",-
1. (a) cos o = «—~li-~ o ‘
AT /38 _ e
(b) v..w=19
S (c) 2v +3u= (12, 20, -18] .
(d) vxw=([-16, 13, 111 =~ = #
- (e) u o Vix w5‘=”- 60
(f) woryv |

Instructional Activities Objective 21.4

Determine the equation of a plane agd sketch"thé plane
1. . given three conditions
2. given the intercept form

3. given the generé] form ax + by + cz *+d =0

\'ﬁ B . ’

k]
W

Task 8 (General Form of a Plane)

Read pages'§18-319.' You should note ﬁh‘p the general form (ax + by +

@ 4cz +d = 0) of the plane is developed 1ike the general form of a line

by ‘the use of a vector perpendicylar to the plane. ~ R
0 'Y H |

On page 320,Iwork'prdb1em3’2, 4,:6(a & c),v7(a, c, &e), 8(a, c, & e),

A

9, 11, 13, 15, ‘and 16(a): - . .

Exafple 16(a); . I
§

" Find the equation of the plane parallel to the yz plane and
.containing the point ﬁ], «1, 2). ‘

VI / V.1

L .‘.‘
]
gy
. Ay %
FL
A
IR
'y




" 21436

Solution Example 16(a) . ' ' I

. Since the required plane is parallel to,the v¥ plane, a normal
vector.is wu = [I, 0, Ql. Hence the‘eguatioh-of the plane 1§ of
the form ax +'d = 0 Where d = -ax, -by, -cz;. Let u = [1, 0, 0]

. &

“then d = «1(1) - 0 - 0 = w], Hegce the reguired'équatibn is.x - 2 = 0.

- Problem 1} is begun for You:

Find an equation.of te plane that is parﬂllel to the x-axis and

contains the potnts P, ( 2,-1,3) and P»(-1,0,5.) . Since the required’

' plane is parallel to the x-axis, a normal ‘vector is u 5 K b, cl.
Hence the required equation will be of the formby + cz +d = 0 - .
. 7 -—’." ’ ‘ ’ ..

qlso~u . P1P2 = 0 ) |

P - oo and : | .
\ 12 K ‘- an . ' " . ;q"
‘ A% : .
and u - PIP2 = : ’
-

, - Henge,bh +2c =0 and b = -2¢.

Let ¢ =1, hence b = : | ' g | ' -

and the equation 1is of the form -2y + z +d = 0.

. A

Since d = -axq -byq -czy» d = - |
Hence. the equation is 2y.- z + 5 = 0. - B2

~

[

After finishing the problémslon page 320-321, read page 321 and work problems

", 2;'3nd 3 (do a;&'c in each) on page 322,




” 21-37
|  Task 9 o | |
| . ' Read pages 32?1323 and work problems 1(a, ¢) and 2(a, c) on page 323.
, © Task 10

.t

Read pages 328-330. " The two examples 10-10 and 10-12 should be very

helpful. Now work problems 1(a, E)t 2,'3, 4, 8, 9, and 12a.
o » | »

~

Self-Evaluation Objective 21.4

.
L1
3

1. G1ven the equation 3x - 2y * z - 7.= 0, Write the equation
\ - - 1in-the intercept form and find the intercepts. Now sketch
-y | B ;@be)p1ane using the intercepts as an aigd.
- | 2. - Determine the equatfon of the plane that satisfies the following
conditions: ‘

(a) Find’the equation of the plane through the point

e (-3, 5, 1) perpendicular to a line with direction
} ﬂ '
) . numbers 4, 1, -3. : v

i . (N ‘
| (b) Find the equation of the plane through tﬁé.points
(0, 0, 0), (], ], "])’ (Ov 2, ]) N

263

A A A



Answers

#

7/3
/2

XLy vy N
e 7%5- b = X intercept
© y'intercept

u

z intercept = 7

; ¢
.
v
[ 4
-
‘ -
t
Fad
.
L]
s, ’\)
\
' .._‘m-‘ ]
e
L 2 )
) .
LS '

2. (a) 8% +y - 32470 =0 | b
(b) 3x -y +22=0 ‘. - ‘ ' L SO

~




- Objective 21.5
7+ Given sufficient conditions to descrtﬁe»a Tine in three

space, determine the equation of the line in any required'
form . : .

.
..
. ] .
: T Y

{ N . N N &
-Instructional Activities - R

i) »

Task 11 (Dirgttion numbers & Direction cosines of a Tine)

. Read pages 338-339 and work.probleﬁé 1(a, c), 2(a,‘c), 3, and 6 and page 339.

Task 12 (Parametric Equations of a Line)

-Read.pages 340 and worﬂ problems 1(a &.c)'and 2 on page 343.

Task 13 (Symmetz;c Equations of a L1ne)

Read page 341 and woN'[noblems 3(a, c) and 4(a, c) on page 343.

Task 14 (General Equations of a line)

ﬁead page 341-342.. You snould be‘aware of the fact that in each form,

parametr1c, symmetric, and genera], it takes two, equatlons to determfne
'_a.11ne. Now work problems 7(a, b), 8, 9, 10, on pages 343-344

Problems 7(a) and 8 are begun for-you.
. ) . t

i : \
Problem 7. Find direction number of the line represented by the following

pair 16f equations and write each line in parametric form.

(@) 2x -3y +2z2-6=0 and. x -~y +2z2+4=0 ~
.Solutjon: R | ' &
R iet u = [2 1] and v = [1 -1, 2]. Then !

o Lol W T

1

| G' B | \“_. | %8 .. : 265

—



S

‘.

' Hence”the direction.numbers'are"

v

o waLet z =0, eQUétions of the line become 2x ~ 3y - 6 = 0 and

. Solving for x and y ylelds.

(S

The point P = (__+ __,0) lies on both planes. So parametric equations

of the line are

I

'

and

N




- Answers: T o . ; .
B -3 1 | \ 12 ‘ |2 -3 l '
«jf‘l' o XV 2l b e o = 1
. . direction numbgrs: (-5, -3, 1] .
.equations of the line 2x - 3y - 6 = and X-yt+t4=20
. N X
: ‘ 6 -3 , , 2 6
. o 7_4 _]"' o ‘ _ 1 __4 o
X = 2 _3‘ - “]8 ] o y - 2 | "']4
‘ | ' o \l -1
P = (-18, -14, 0) ‘
, -

- parametric equations are  x = -18

5t y=-14-3t  z=t

NOTICE: To obtain the answers in the back-of the.text let z = I
instead of z = 0.

' » . -

w

8. What are the equat1ons of the l1ne that passes through P(2 3, -1) and is

. | parallel to the 11ne represented by the equat1ons 3x + 4y A\Zz b = O
and x -2y - z - 2= O | ) '
-/
’
_ Y 4 .
[
) sa
Y/ . |
n ‘ 267 .
s : N '




A

-2 T e

!
i

Solution;

Sﬁrce the required line is para]]e] to the line determined by the . -

planes 3Ix + 4y - .22+ 6 =0 and X - 2y - Z - 2 = 0, the required

Hine 15 represented by the equations 3x + 4y -2z +d

] C 0 ‘and

X -2y -2z - d2 = 0.

Solving for d, and d, yields: o \ , .
dy = Xy - byyy -z R P S I It

1

" d, = - d, =

~

." Hence the equations are;

3x +4y - 2z - 20 = 0 and X = Zy -z+3=0,

Self-Evaluation ObJeCtive 21.5

1. Determ1ne the equat10ns of the line conta1n1ng P](l 1, ;2)

~

and P ( 1, 2, 3) in sygmetric form

s

.
~ * ..{ .
I
\ ‘5

2. MWrite the parametric equdt’ ns for the line determined by_ipe

~following conditions: e
(a) .Through P = (l,_2,'3) perpendicqlar/the the plane

3X+y-2z-6=0

AN

L - . .
(b)." Through the origin, parallel to Qll, Q'= (-3, 2, 1)
. W 3 |

~and ='(2, -3, 1) i




v
‘ | 3. Find the direction numbers of t@e ]iné represented by the fo]loWing
pair of eguations. and wm"'te the equation of the line in
| parametric form..' |
T2+ y-6=0 and 3x+2z2+12=0 :
? ,\
/\
N 4
1 “i") ;
. “.,\\'_ )
» %
” -) i > ‘
3 &
® v
272 ‘
. o l .. : : ! ) - .
ERIC | e R SN




2. (a) x=1.+43t, y=2+t, z=3-1 |

(b) x =5t, y=-5t, z=0 -

o ) - . - - . . [
N !

3. direction numbers = {24, -42, 17 a point on the Tine is

(-4, 14y 0) and a set of equations is: : I

]

X = -4+ 24t | ok B _ - L

-
gy
s

<,
1

14 - 42t

N
u

t - . - 

-

° :
] -
'4 . = “’
: 1
L]
= -
. B — N
R
e e ¢
[
’
’-




 Objective 21.6

Instrictional Activities -

K

Given'édfficiént conditidns to'describe_thrée planes, determine:

. 1. the equat1on of the planes o

2. the solut1on (and descr1be if un1que, a 11ne or coplaner)

K

"3, the d1stance from a point to any of the planes

A.: the cosine of'the angle*forMed by twWo Qlanes
} g 'b"' LY |

b

| Task 15

Tésk 16

*Read pages 334 and work problem

U Task 17

-'Rééd pagés’345:347 and work broblems 1,

"itiwg'4x 2= 3

L4

(Distance from a plane to: a point)

*

Read pages 331- 332 and work problems 1(ayc), 3,7, and 11 on page 333

& -

(Angle formed by two planes)
1 on page 336.

G L -
_(Detenmining solution-given three plahes) o

kY

3, and 5 on pages '347..

WA
¢
v

- . . i ' i

1.

591f EyéfiﬁtgﬁLJﬂbJective 21.6 - . I

} Gﬁveh the’ planes 2x 0 y - z - 1 0,

,b' . .y

0, determfne the so]ution.:, | B

. . i . [P e ) . . N B
ES3 L . . . .
. . Al - - L] . B
. . . - A :?? F S $.. - h o v
. . R . - . N o oL
) 0 . v \ i:; “ - i C . ?’ .
. N SR ) o . i . [ CRREI
N ’ i * ATy
‘ .
! v -~

. Now' read pages 347;349 and work..problems 13 3, and 5 on page 349.

. o,
3x -~y ~z2+2=20,and

R




. . ) . . - . .o co.
e i ‘/ ’ d e
N A )

AL

«“ 2» What {s the distance from the. point (3, ) to the plane 2x + y* z 4120, '

. \ \ { ' ) " ' '
-~ . A ' . N .
. . . - . o o . : ® . ' ! V

C3, Find the equatlon of the p]ane that passes through the po?ht (3, ,’,g"' s

. '1‘_‘ AR ','nl_ e .
* and iss - perpendmu]ar to the planes 7x - 3y + z - 5 %\@nd -
& 4 -y -2+ 9 =0, A Y

. N L . : )
- » . ‘
.- .
2 . . .o . ,
] 3 e .
.




Te s

TAnswerg: v
N -

T - ¢

¢ ) . ¢




- o Unit 22 -~ PARAMETERS

) * .
. . . .
. . . "
L4

Rat{onale: B | - j ' '
47 ‘Quite often it is helpful in the solution of problems to express two - .

- or more variables in’ ‘terms of a single variable This procedure is

L ’ especially uaeful when time is involved Consider - the. following ‘problem
N . .and solution, # I : a &
- . : . . : ' .S
! _ #\-l : ., . ' -
. . Problem: A passgnger train traveling 60 miles per hour covers a

certain distance in 2>hours less time than a freight traim traveling

L}

_txléﬂles,per hour. TFind the distance traveled’by each'train1
Solmtion:. Let di = 60(t - 2) represent the distance traveled by

'“. . the passenger train Pnd d, = SOt the distance traveled by the

o freight train for time £. Since dl = d:N\t;:n\u60t ~‘120 = 50t

v

® ﬁ’% or 10t =120 and t = 12 hours. ‘Thus, d, = d, = 600 miles.

In the splution to the above problem, dl and d2 were both expressed . o

parametrically{/l e. both.were expressed in” terms of time

f - . As - anpther example of how parameters can be used, consider the
TR . . .

following situation.
) Y

" ' .. An airplane heading due north flies directly over an airport, there
. . . h N

- 'Y ” e

-

‘ "+ 18 a crosswind blowing due east. If the plane ig headed nortH. at .
300 mph and the wind is blowing east at 50 mph, determine the

1 ‘YunctﬁOn which determines the diatante from the airport at any time

B ! < N ‘ ( *

. Let d) - 300t be the plane' 8 dif%{tion véctor at time t.i‘ 5 = SOt

be the wind vector .at time Eagy Then d(t) -'/k300t) + (SOt) is the

\ p{ ‘ plane 8 path vector Thﬁg, d(t) e V92500t represents the distance

» . ‘ s
2 .

2 . " . from the.airport at time t. ’ . r - N




‘origin, due east as the positiveiy—afx’ and due north as the positiye,

- —-‘L- ] ' --A)ws - —L -
300 ™ ¢ llgnce, 50 ~ 300 or 6x =y or the equaft‘,ion,of motion is

. The above problem illustrates anocheg use of a parameter. Tvwo
variable% were expressed in térms of a paéameter, Ilowing one to establish
still another-v;riable in terms of the parameter, '?.

Suppose, in the above problem, one was asked'té establish the L

equation of motion of the airplane considering the airport to be the

y-axis. - N Y
) A

<

{Fﬁan for a fixed time. t, x = 50t and y = 300t. Thus, t and

.
50
6x -~y #0 and the motion is along the line described by this aquation, ° . ®

. ‘ 27y | L "
‘. . ) . . . e \ -"!>' ]




w . # , ). |
Thug:, it is again useful to use a parameter. \&n this case x and y
were expressed in terms of t “and cqtn the parameter was eliminated to

obtain the result in x and vy,

*
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Activities 22.1 R o /

Objective 22.1

Can write parametric equations of lines satisfying given conditions

and given parametric equations of lines can graph the lines and
determine characteristics of the lines.

-

1. Your Text

Morrill, Analytic Ceometry, pp. 59-61 | ' T
Exercises® pp. 61-62, problems 1, 2, 3, 6, 9

2.0 Other Reading Sources ' ‘ . _ ig

Love and Rainville, Analytic Geometry, p. 180.

. Shuster, Flementary Vector Geometry, p. 77.

| Hart, Preparation for Calculus, p. 262.

Wade and Taylor, Contemporary ﬁgalxtic Geometry, pp. 51, 274, 109.
Protter-Morrey, Analytic Geometry, p. 56.

3. Individual Assistance , - < ‘

Instructor available in PIPI Center.

Self-Evaluation Objective 22.1

1. Find the parametric equations of the line through -each of the following

pairs of points ® |

(a) (2,"1.)\," (["O) A 4 ’ _ )

) (3,0, (3,7 e - L
(¢) (=5,1), (2,2) ’ '

2. ‘mind the directgon numbers, ‘a point on the line, graph and eliminate the

parameter of the lines below. - »

(a) x = -3 + 2¢t, y = 4t : '

(b) x =5t -3, yet+S5 B :
. >

3. (a) What is the slope of a line parallel to x = 3t - 5, yin 2t + 8% .

(b) What is the slope of a line perpendiculeg to x = ~t+ 1, y= 3t~ 67"
. - TG 7
(¢) Find the x intercept in 3b.

L By




ff? N

N Write the pané;etric equation ‘of a line containing the' point
parallel to [-1,-1].

(1,-3)

5

-~ Answers e ER ' ' RS
Lo (8) x =242, y=-1+t¢ ‘
| ) x=3, y=1l+¢
' (¢) x=-5+7¢t, y=1+t -
' 2. (a) [2,4], (=30, x= -3+ L (y=2x+6)
(b) [5,11, (=3,5), x - 5y = -28 (y = & x + Z‘g )

]
X

¢ - A

NI
-
‘ [
[ ]
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i

Objectivd 22,2

{0'

Can write parametric equations for cdnics and given the'patametgic
—gquations for a conic can identify- and sketch the graph of the conic.

Activities 22.2

l. *Your Text ' {
|

Morr{ll, Analytic Geometry:

ﬁxercises: pp. 149-150, problems 1, 2
v .pp. 167-168, problems L, 2, 3, 4 _ ' e
pp. 184-185, problems 1, 2, 3
2. dther Reading’Sources . ' o |
Love and Rainville, Analytic Geometry; p. 18l1. ) b

Wade and raylor, Contemporary Analytic Geometry, pp. 51, 157 159, 160.
Protter-Morrey, Analytic Geometry, p. 175. i A

Al

3. - Solved Problems - |

Schaum's Outline Series: TheJﬁy and Problems of Plane and Solid Anélytic

.. -Geowetry, pp. 98-99, problems 15, 17, 18; pp. 102-103, problems 51, 56,
. 57, 58, 63, 66. . '

¢

4, Individua; Assistance

Instructor available in PIPI Center.

S§§§ Evaluation Objective 22.2 '
l.f‘iQetermfhé the following conic dections: - o ' I

A4 . g
- * . . EY] rR
. i ) . i
- . 2 v
.

"o faye x= 365y = 4t - PR

(b) x = 3 sin ﬁ, ..?"3*cbsfé;£a' )
B A P S \
_ - _ S LI ’
(C) y ::').' -t + 2 x u tz lﬁ DA ¥

(d)- % =3 cés 0,' y =\4 gin 0
(e) x = 2 sec B, y'='5_tan o -

(Write the equations, find e, and the coordinates Of the focus.)

Ve R - & ¥ 4
LI » v'
|} \ 6 d ‘\ o .

-

- W

..

)




.. : : E
‘ J\\

Write the following equations parametrically:
" (a) y2 = 3x
®) x* + y* = 10 '
2,2
(C) 1—"6“"'25—‘-1
) )
Answers: \
' 4 2 1
L. (8)“)’:‘6')(., e =1, FEA(Oy’g—- .
(b): x2 + y2 = 9 circle
© (y-22=(x+4), a=1, vertex'(-4,2), F = (-3%,'2)‘
- 2 2 |
(d) X +‘Y—=l,'e=/z, F= (0, +/7)
) 9 / 16 e %l““
20 2 o)
XY Ly LY - ¢
() 7 -3z 1 e 5 » F = (29, 0)
¢ 2
2. () y=¢t, x=L%
’ 3

-

(b) x = /10.cos 0, y = /10 sin 6

(¢) x =4 cos O, y =5 gin Q-
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22-8

~ Objective 22,3

b O ’ .
a-

Can sketch the graph and .find tHe Cartesian equation for a curve
given the parametric equations of the curve,

Activities 22.3

1. Your Text

Morrill, Analytic.Geometry, bp. 283-291.
Exercises: p. 291, problems 1-14, "

2, Solved Problems »
" Schaum's Outline Series: Theory and Problems of Plane and Soliq Analytic

Geometrx, pp. 99-101, problems 16, 19, 20, 21, 22 23; pp. 102~ ﬁQ3

problems 50, 52, 53, 54; 55, 59, 60 61 62 64 65 67, 68. /

3. Other Reading Sources

Hart, Preparation For Calculus, p. 270.

. Protter-Morrey, Analytic Geometry, p. 157.

4.  Individual Assistance

Instructor dvailable in PIPI Center.-

]
|}

Self ﬁvaluation Objéctive'ZZ 3

1. bliminate the parameter. in the. following pairs of equations.

.. [
Q@Q (a) x =2t +1 o . S
y= 3+t~ 7 o
, [ j
i (b) x ﬂ‘% + 1 -
: 9 t#0
y =t + 2t o
(e) = 3s81in 0
% 0 0 # kn, ke z
ST
z 1l ~ cos™-9o ;
% t [
@ ¥ t+ 1 \ 5
v ) o<t 254
y =t + 2t + 7 '







¢

Can write the parametric equations f r lines andﬁplanes in space.

Activities 22.4

»>

.

Objectives 22.:4

14

N . Ll

L
A

»

7

349 351,-problems 1, 2

1.  Your Text
Morrill, Analytic Geometry, p. " 340.
Lxercises p. 243, problems 1, 2,
- PP
2. » Solved Problems

-

*»

AY

Schaum's Outline Series: Theory and Problems of Plane and Solid Analytic
Geometyry, p. 1235 p. 126, probLem 105 p. 129, problem '16e.

~

3. Other Readihg Sources

-
-

Protter—Morrey,“Analytic Geometfy, pp. 204-205.

Hart, Preparation for Calculus, p. 314.

Braderanbfield Analytic Geqmetry, p. 220

Wade- laylot, Lontemporary Analytic Geometry, p. 274

4. Lndividual Asslstance

Instguctor available in PIPI Center. \ . i - ’
N = ‘ \ \ . A N
self Fvaluation Objective 22.4 " N L
' L. Find the parametric équations,of the plane through the points . e
, . P ( 1,1,1), p (2 -1, l), P (O 3,2)
\’ ~

2. Find the parametric equation Qf the plane 3x - 2y + 7z = 7,

-

3. What is the parametric equatiOn of the line which is the intersectfbn of
the planes: \ . '

i° '
X =2y + 7z =5

. planes in problem 3 with the*planeA

Use. the solution of problem 3 to find the point of intersection of the '

X - Sy.+ 3Z.F 6.

and 2x + 2y - 2z =0 . o ' -

2




Answers:

. L. x"'a_-1+3tt_t"'

y=1- 2t + 2t'

z=1-~-2t + t'

2. “x=f;+-3t'
LY

-2t + t'

<
#

z=1-t-t"

/

y = 2t ~ 1

Ld

AT (L- ) =52t - 1) + 3t =6 B
\ f‘, 't=0 ) ) - R . x

( . o =1, y=-1, z=0 is s'oll.‘ltion_




