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nce for students in

ge calculus seque
ce typically sP
backgro

ans three semeslers

dard colle
und of high school

This text is designed for a stan
the physical or social sciences- uch a sequen
or four quarters. Students are expected to have d
algebra and gecometry.

The college calculus sequence s a great deal of very important
mathematics, which students actually use after the course 1S completed. Few
mathematics courses present sO much new material at such a rapid pace: this
poses a real challenge for the nstructor. There is celdom enough time in the
classroom to provide complete coverage and supervist drill. Accordingly,
students must depend on the text for ideas as well as for exercises.

. .In this text, I have made cvery effort L0 present calculus as clearly and
intuitively as possiblc. Subtle points and proofs of difficult (heorems have
been omitted. Emphasis is on development of an intuitive but accurate fecling
for the subject, and on secure technical competence- The features mentioned
¢ and to provide 2 really

below are typical of my cfforts 10 meet this challeng

useful text for students.
| introduce the derivative pr

the first hundred pages On preliminarics. So
that we must get right 1o work on it.
d of each lesson ide

A summary al the en
important ideas and formulas. This makes the text excepti

for study and review.

contain

o some texts that spend

omptly, as opposed t
lculus has 10 be learned

much ca
s the most

ntifies and collect
casy 10 use

onally
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te-value thcorem)

Section @
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Section 7+ ¢
Section 2.2 Synthetic
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Section 16.6 Differentiation o ihpliad runc
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In place O

chapter, there ar
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f the usual collectio ;
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e [wo sets of review exerci
: y - xercises, fi
L‘:‘: ”?’::f :;: :m;f-sl; EflCh review exercise set gi;c:;fto:cd by a set of more chal
cir mastery i :
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use munypsti?ccfsucr{es are given for ssoihfn need more study
= : vin i ”
ifficulty, such as relatcgdcenam iypes of
rate and maxi
xi-

problems that ca
mum-minimum word problems
the trigonometri
ric functi
tions appears in the first-se
-semester por-

Calculus of
tion of the text sho .
helps students u,nder::glzf;f)rdrhc chain rule. Prompt in
the trigonometric function rem GRRE hESHI rul e
I feel that the use orns are supplied for Stud.r:nl[I e. Two review lessons on
umeri Sw

and appreciation of the notione”ca! methods gives a :ho e
emphasis on numerical mcthod.: of calculus. Accordin Olncrcte Mnderstanding
calculator exercises, designed t than most. In partic Ig}' IS YSNE D ROP
o illustrate concepts ;‘ ar, there are optional

of calculus
as well as t

o

empgasizc numerical techniques
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— 3.14 2.0 um ! an >
o & I v b th 5 you an
oints on al umb® lin€ wit mber 7
1.1.1 Coordinat®® '“’:;I dfrgctl'ﬂI:'S. Using the “'sc; any P ¢ on lt._:h ch posiﬂ' » ‘.:ﬂl :.;gativc
on the line bo 1 aler (56S Fig: 1.17- = fixes the scale- B s of 0. whil€ Th
jnfinite 745 o i g Al its to the righ! o eft of 0 G
; distanc? . o ceqance * un! ® al numbcrs r and S»
oF s 10 tHe jeft of § O

to the TIE <
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.sponds 19 the P oin
corrbcpr» 0 ¢ correspo s to the P itive directio?
nyro Jine i0 cntes ! e P22 » means that 7' ©
on the m (ren dvr is less than S )
r cxampl"’
4 -'-'-3 -
r?
‘ 1 of X

The points X 011 t
the heavy line and the

relation.

Esample 1

2

-2 - 0
avy line tO gether

indicated by the he

ime —1 does not satisfy the rel

——Iéxﬁlare

Example 2 The points satisfying
Fig. 1.3. This t

with the dark point 1in

while 1 does. I
will bfh'c "0”3050{' of points X Sfalﬁst'ying a relation of the form @
The ad'éﬁ?‘?nﬁ? mdtfl.culus. T hJS. se_t of points is the closed interval [a, b].
ol J - e “closed” 1S used to indicate that both endpoints, @ and b, are
ered part of the interval; that is, the doors are “closed’ at both ends

of the interval by these points.
int r to the point

ﬁxﬁb

0 is known as the absolute

and is denoted by [r]. For example,

The distance from a poin
value of the number r
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1.1 Coordinates and distance

for both 5 and —5 arc five uni
Il =
number —5-

while

|-s| = s for any ncgative
n any two oints on the line. It 1s
and x» for individual numbers on
cifically given- The distance
is surcly X2 — x,. You can
and X2, where x; = X2, the

etwec

pted pnotation Xi
arc not SPC€

alues
shown in Fig. 1.4
y two points X1

Of course, [0 = O.
Consider now the distance b
convenient to use subscri

the x-axis, although their Vv
and X2,

betwecn the points X,
easily convince yoursclf that, for an
distance between them is Xz — X1

x 15
1 2 3

X1 X2 — X
_._'__'_._,_.—-—— e
X Xa X = .2 =1 0
X2
Example 3 The distance between —2 and 3 is3 — (—2) = 5,38 indicated in Fig. 1.5. |
Now for any points Xi and x,, the distance between t_hem is e'}the.r
whichever is nonnegative. This nonnegative magnitude
from 3 to —2 1S \(—2) — 3\ =
difference

Distance an the
line

Example 4

slta notation

Xy 5 X2, OF Xg == Xi»

is, of course, |xz — X;|. Thus the distance :

\l/__5L=_5-.An0ther way of expressing this nonnegative i
(x, — x,)?, where the square root symbol J~ always vields the nonnegaty

square root of the number. Later in this section, you will see that this squa

root expression extends naturally to 2 formula for the distance between T

points in a plane.

For the points —2 and 3,

J5Z2 =25 =5;

VG - (F2)° =
and also,
(—2) =3y =J-=5r = J35 =5. |\

a + b)/2 is the same distance |

Exercise 4 asks you to show that (
point of [a, bl.

+ b)/2 is the mid
e from x, 1O

as from b, so that (a
Often you need to know not only the distanc
ht of x,. The change X2 ™ x, in x-val
< x, and negative i

whether x, is to the left or rig

from x; to X, (in that order) is positive i X
| want to let AX

Very soon, in calculus you wil
WWW.GRADESETTER.COM

(read “‘delta x'") X
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1.1.2 Coordfnutos
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The Euclidean planc

1.6

relation x =

1.7

.

1 is shown 1

Exa 1
mple 5 The portion of the plane consisting ©

n Fig. 1.8.

cording ” - s th
.cO er Y1 E
ca o ertical e
numb‘ h a3
ith it
n pa ticula the
v accﬂrdi“g 1o B
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(e axeS urally
o the si £ ﬂ?c
ered 25 wn i
n Of dlnatcs
a t a1 i studymg
study © eom®
n allow o draw
ical woTr
y
=
r
X
2 3
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1.8
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dsfying tf
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Example ¢ The portion of the plan¢
——25x£1nnd "-’yﬁl

—

s

the plane. Re
that |ax| and |Ay| are t

the figure.
hypotenuse of this triangle; sO,
d* = \Ax\z 5 \AY\"'

Distance in the Since the terms in (1) are s f; the
plane needed, SO that d*> = (Ax)* + (Ay)* and :
= (X2~ %) T 2~ yi) -

= NBxY F (Ay)”

Example 7 The distance petween (2 —3) and (-1, 1) 18 r
(__1,2)2+(1_,(3»2$ Cape: Y- 9 +16 = 25 ¢
inexpensive electroniC € 1culators (the
1 (2) easy- T

The availability of

models with memory) m
follow conclude with a calculator

1. The closed 1
2. The distance from X1 to X2
3. The signed length of the d

Ax =& A~

SUMMAFIY

4. The midpoint of La, b] is
5. The distance between

WwWWww
.GRADESETTER.COM
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1.1 Coordinates and dm’nr‘i/’//
. th
y) satisfyin® be

I
teti oints (%
Example 6 The portion of the planc consisung .Uf l-hc 1"9 \
—2=<x=1 and 15y£2isshowanlg- 9.
3
3 3
' ¥
- (-\-IL_}'\)
2 S d
I |ay]
a (x2. ¥2)

\

T 0 1

1

1.9
0 | Xy

2

=3
. a < ir
Finally, let’s find the distance bethcn tW:: p01:ts é:é’ }:;3 i—t_l yix-z— ?;771), s
the plane. Referring to Fig. 1.10,let &x = X2~ "% 3 wn 1
that |Ax| and |Ay| are the Jengths of the legs of the )r ﬁhzhte;n?:ng;:hszooinﬂ
the figure. The distance between (X1, Y1) and (X2, Y2 theorem
hypotenuse of this triangle; SO, by the Pythagorean 1
4z = |axP? + Ay

rance in the Since the terms in (1) are squared, the absolute
plane needed, so that d> = (Ax)* + (Ay)* and
2
i — JETT @AY = = =)+ 02T ¥
—3) and (—1, 1) is
= J25 = 5.

:xample 7 The distance between (2
Sl — T = Oy = Ve + 4 =9 16
(the “‘shd

electronic calculators .
putation of (2) casy, The eXercl

tion.

_value symbols are

The availability of inexpensive
models with memory) makes the com

follow conclude with a calculator por

: e e

AMARY 1. The closed interval [a, b] consists of all points X such that a S.
2. The distance from x; 10 Xz Oh the line is \x2 — xi| = V(X2 — %

3. The signed length of the directed line segment from X, 10 X2 1S

re you stop) — (Number where ¥(

Ax = x, — x; = (Number whe
2.

4. The midpoint of [a, b] is (@ + b)/
(x,, y2) in the plane is

5. The distance between (X1, y,) and

— %) + =y ).
\F(xl ‘)IWW.(&I}!’EDESE:'I'ER.GOM
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calculator gxerclses
13. Find the midpoint of [-—-2/5, 5J7]. ~ 16. Find
14, Find the signed Jength of the directed line segment (8.61, 7.819)- 7 P
from 22V2 to 7. 17. Find_ the distance between (m— ) an
5. Find the distance between 2 -3 and (4, 1)- G i




1.2 Circlen and :n.MM/
sC
points (x.¥) w“‘? o
(rom (x-7

nsists of all
nce IT

________————-_'__—_-_
k) ond randius r €0 1
r the dista
rmuln fo e such that

The circle with center Ch,
Using the o q
airc f nll poin

CIRCLES AND THE
distance from (h, k) is -
(h, k), you scc that this
4.2.1 Circles
mm -
relation
2

1.2
SLOPE OF A LINE
ain the equivalent

)

Squaring both sides of (1). you obt
\ G h) + O~ Ky = -
.\I-:J \Anﬁon (2) is known as the equation of the circle. .
Exnmple 1 The equation of the circle with center (=2, 4) and radius R e
(y —4)* =25, 0r (x +27 + & — > =125\
The equation (x + 3)* + (‘y + 4)’\-—‘ 18 describes 2@ circle with centerl al
|
= d and satisfied BY

Example 2
(—3, —4) and radius V18 = 3 2,
Every cquation of the form S& v ay* -+ xSy
at least one point (x,, 1) is the equation of a circle. FlOWeVET, the general
equation may have no locus in our real plane. For example, Xx° + ¥ T
has no real locus, for a sum of squares can't be negative. You should try t©
n in the form (2) to find the center and Tadius

put any particular such equatio
of the circle.
- 12y = 60 dcscﬁbﬂs

Let us show that 3x? + 3y* + 6
oefficient 3 of x* and

a circle.
y?, and obtain

Example 3
soLuTioN We start by dividing by the common ¢
x2+y'~'+2x'—'4? = 20.9
Now we use the algebraic device of completing the square to get W
as follows:

Completing the
equation in the form (2). The steps are

square
(x* + 2x) + (y2 —4y) = 20,
4 g + 17+ (y — 2P =20+1"+ 27,
(x + 1Pely = 22~ 25.
Thus our equation describes 2 circle with center (—1,2) and radius 5.
T Ax If you let Ax = x — h and Ay = y — k, then (2) becomes
e — )7 G S (Ax)® + (Ay)* = 1
-— —é- > x
1 J »x 111
take a new Ax-axis and 2 new Ay-a
1.11. Recall that &

To intc_-,rprct (3) geometrically,
tl_le point (h, k) as new origin,
directed distance from h to x and Ay

as shown in Fig.

is the directed distance from

s
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and sinc i
izontal unit to the right is Ay/Ax = 3
f the line

climbs per hor.
As illustrated in Example 4, you '
v, V2) i X1 508 by finding Ax and Ay as

through (X1, )1 ) and
(x1, y1) 1O (x2, Y2)> and then taking the quotient;
(4)

x, # % I it should happen that

is not vertical, sO
hould go from (X2, yz) to (X1, y1)s

We assume that our line
left to right, you S

x, <x;, then, to 80 from
and you obtain




Example 5

Slope M

Ircles and the slop

1.2 C

y
—— =
2
c
which is the same forrnula D, i A )
nonvertical line through tW° points is given by
Ay pifference of y-coordinatcs )
v e of x-coordinatcs in the game order

Differenc

m =
Ax
The line through (7,5) and (—2, 8) has slop¢
= 1
Rx 28 3 9
Fwo lines arc parallel prcdisely when they climb (o fall) at the sa\vfne ra::;
that is, when they havc equa slopes- owW ppo e that ines h
Perpendicular instead. Let one line have slope M1 2 the other have S ’o?
s S translating axes, we may assume hat our lines mtcrs_ect : t the on%;\\.
Then (1, m,) and (1, m,) are points of the lines; 2° own in ig. 1-13- f
lines are perpendicular if and only - the triangl® ith ve:ruczzcs (0, 0), (1, M
’ : A
From our distance formula, W€ obtain
2z
r2=(1*0)’+(m1-—0)2==1+m1,
b2
= (1—'0)2+(m2-—0‘)2 _ 1+ mz>
2 = (M2~ my) -

2= 4 =A" (my — ™
dition becomes
& g (= mzz)

The Pythagorean con
2—m1)2=(1+m1

(m
or
m,* — 22 +my = 2. N m,> + mz-
Therefore
' : _amyms = 2
m 1 1
1!‘!1 = - (0) ¥ nl D e
{ z ms
x 113
Slope n=

WwWWww
.GRADESETTER.COM
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Exam

(8.3)-

sorymon  The given |

2. To find the center

cy = d. complere th

3. A vertical i
aﬂd (-r.'..‘v J’IJ

4. Lines of slo
parallel if

perpend:'cufar ifa

EXERCISES

ple 6 Let's find the slo

inc has slop¢

—5) and

quarion

d radius T has €

The circle with center (h. k) an .
(x—!!)3+(y-_k)- i 2 4 ay* +bxF
(h k) and the radius T of @ icu-r:l.‘:'l gx ey
e.square on the x-terms and on 1 y} G .
ine throu -
, If xu # X2 the line
ine has undeﬁned slope
has slope
Ay y2 — Y1
" Ax s = X1
pes My and mz are:
and only if my = o
' ~1, or mz = ~1/m-

nd only if miniz =

h center in the

1. FEind the equation of the circle with the given

center and radius.
a) center (0, 0), radius 5
b) center (—1,2), radius 3
¢) center (3, —4), radius v30
. Find the center and radius of the given circle.
a) (x—2)*+ (y—3)*= 36
b) (x +3)2+y2 = 49
) (x+1)°+ (y +4)* =50
'?Ci the :cnter and radius of the given circle.
X"+ y*—4x+6y =3
2 2 ¥
+y +8x =9
2 2k 2_

f the circle wit

4. Find the equation O
gent to the co

+/ second quadrant, tan
and with radius 4.

5. Find the equation of the circle h
segment with endpoints (—1,2) an
diameter.

6. Find the equation of the circle wit
and passing through (5, 4).

7 .Fl'fld the slope of the line through the indicated
points, if the line is not vertical.

a) (—3,4) and (2, 1)
b) (5,—2) and (=6, —3)
¢) (3,5) and (3, 8)
d) (0,0) and (5,4)

ordinate axes,

aving the line
d (5) ""6) as a

h center (2, —3)

e) (—7,4) and (9, 4)
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| 1.3 The squation of & lina

A. Find b 3© that the line tl
has slope —2. wough (2, —3) and (5, b)

- Find @ SO that the line through (a,—5) and T3 G)

y0. Find he slope of a line .

through (—3,2) and (4, 1F;'fl'an'!dlcu‘la-lr to the line
11. Find b s© that the line thro

is purallcl to the line :hm“;fh(_(i. ;)) am:l 4, —2)
Show that the line joining the Mi‘d :ln (2, b).
sidf:s of a trinngle i_s parallel to thcﬂ%-l;:f ?f two
[Hint. Let the veruces Gt the tria ird side.
(a, 0) and (b, €)-1 ngle be (0, 0),

13. Water freezes at 0° Celsius &
while it boils at 100° Celsius ::;l 23122° E;:hhrf“:“-it-
enheit.

It points (C, F) are plotted in the plane where F
, where

calculntar exarcises

15. Find the center and radius of g
the :
3 == a)R+ (= oy = 2736 given circle.
B FE T 3.1576x — 1.235
2 2354y = 3.33
c) ﬁxz-f-ﬁy-“' mx + (2 + 3.4)y 8“/611.
- _ 7

16. Find the slope of the line th
points. rough the indicated

e

14.

cs

is the temperature in degrces ‘Fahr::nhﬂﬁ \<iuss

ponding to D tcmpcmmre of C d_;cg:ces e i)

then 2 stroight 1in€ is obtaincd- Find the S nis
sen

the line. wWhat doecs this slop¢ repre
situation?

The EasY Lifc Prciabﬁcmcd Hom
listed its super-dcluxe ranch mo

1980 and C is the cost of this model ranch house®
$n that year- Wwhat does this slope represent in
this simatinn?

a) (2.367,™) and (v3,8.9)
b) (w’,?ff‘;) and (12.378,
¢ W2+ J3,m — 193

and

o+ 145,414 = J138

il el M

J5.69) .

THE EQUATION
OF A LINE

1.3

the line. If the slope of the line th

t gi en li
LR Siv ne have slope m and s :
Fig. 1 N pass throu h the pomt X1s as hown 1

braic condition for a point (x,y) © 1ie or
at joins (%1, Y1) and (X, ¥) is also m, the!

that line is .
parallel to the given line, for they have the same SlOpe- But bot

)!
A

114
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.GRADESETTER.COM

4___4


https://gradesetter.com/

.GRADESETTER.COM

___,..---"—-—

rc 8 condition for

Function® and graph®
oy must ::a::in:-n:ir.!xz,"Tl““"i"f"J
lines £9 chrough v yi)» 59 "_’s{ ¢
(x, y) O jic on the given tine ! s
: - Y1 =
/ s Bl m
x— ™ 2)
— x4
or = — m(x xi
. :lrrr of the cquatio” of the Tk
Equation (2) 75 the point =517 . snrough &~ y with sIOPT -
z nc 1 '
Example 1 Let's find the equall f the s g+ _7(x - 2) This ecquation
. i = - A . - e, -rll
soLuUTION The equatio ey — _3_1 7(-\’17' 2) o point 3, 4) lies on this line, since
may be S! ﬁctﬁ to ¥ =
g 7" 2) can be
As indicated if gxample 11.1° point-sIoP® cquation. (2 (3)
rewrittcn in the form _ mx + b -
: : i etation ou
where & = Y1 — mxy. The constant p in (3) nice mtcﬂr:e  ation o
o in (3) then y =205 so the point o0, satisfies I
set £ =0 0 the is poi i the _axis, ap p is the
thus lies o7 the line. This point (0, b) 15 on y- ’ N = e
.intercept of the line. For this reason, (3) is the s-lope—-mrercep oL g
equation of the line- If the line crosses the x-ax1s at (a, ), then a 1s
y-intercept of the line-
Example 2 We find the intercepts of the line in Example 1.
socurion  The equation is Y = 7x — 17, sO —17 is the y-intercept- To find the
= 0 and obtain 7x — 17 = 0, so * — 17, Thus the

x-intercept, YOU set

point (%, 0) Jies on the line, SO 17 js the «-intercept. |

The vertical line tihrough (a, 0) in Fig. 1.15 has un defined slope, S© it
does not have an equation of the torm (2) or (3)- But surely 2 condition that
(x, y) lie on the line js simply that x = ¢ is the horizontal

b Of course, ¥ = b1
line t rough (0, b) shown 11l the figure. In any kind of coordinate system, it is
jmportant to know what loci ar€ obtained by setting

the coordinate variables
equ 1
qual to constants. We have seen that 11 our rectangular x,y-coordinate

system, x = 4 is a vertical line and y = b is a horizontal line.

—"
A
r

of 1 > 115




Exarcisess

i f
nccd?: Ti;:l“;cpﬁ?r: x?;:ctﬁn‘:nnnd the sl p;oof the line en
Example 3 Let's find the cquation of the line through (..5'--3) and (6, 1)
sorumon  We solve the {:rroblcm as follows. y
o ¢ . )
stope: m = [1 — (36 — (C=2) {r
pOUATION: y + 3 = filx + 5)
—Egc c“quut_ic'm ‘can be simplified 1© 11y +33 7 s 20 OF ax .11? -
il : L — 0, where cither
, j D ot w2 e x 3 T aton besor
x = —c/a, which is quatieiey b7 Q, the equation becomes ¥
- _'—alb and y-intercept —clb

= a vertical line-
(a/b)x — c/b, which is a line with slope ™ =

SUMM
i ; 2 "e"‘_iﬂal line has equarion'x = a.
3- horizontal line has equation ¥ = b. )
# :;O find the equation of a line find oné point (*1, ys) on the line and the
ope m of the line. The equation iS then
4 ' Y-y1=m(x#10-
. The line y = mx + b has slope ™ and y-intercept b.
gxERCISES ’ l///.
d the € uati f i - o
L. P"m e g __Oﬂ o The indicated line. 5. Are the lines 3x + Ay =B and Ax ¥ 3y = 14
a) Through (—1. 4) with slope 5 perpe dicular? Why?
p) Throusgh (2,5) and (=3,5) 6. Are the lines 7% +8y =10 and 8x — 1Y = 1A
¢) Through (4, ~5) and (—1,1) perpendicular? Why?
d) Through (-3,4) and (—3,-1) ~. Find the equation of the perpendicul2? bisector ©
Find the sl_opc, x-intercept, and y-intercept of the the line segment joining (-1,5) and 3, 1.
indicated 110€- 8. Find the point of intersection of the lines 2%
o x =y =1 b) y =11 3y='?and3x+4y='-—-8. .
&) x= 4 d) 7x — 13y = 8 9. Find the distance from the point -2,M) t°
. i . B line 3x + 4y =8
Find the equation of the line through (— .
,arallel tO the line 2x + 3y = 7 gh (=2,1) and 10. Show that the pe,rpendic\ﬂar bisectors of the
o . ; of a triangle meet at a point. {Hint. 1=
zind the € uyation O i . . -
9 f the line through (3,—4) vertices of the triangle b€ (—a,0), (a,0
(bl C) '-.\

the line 4x — 7y = 11.

crpcndicular to
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14
Functlons and graph®
(s ot 3:00 AM and continuesyg
§ ek 13 in. of old snow

f the storm and the
stant ratc of 3in.
yes at time of day

11. Find the equation of the circle through the points 13- antil 11
(1, 5). (2, 4), and (=2, 6). on the

12. Referring to Exercisc 13 of the preceding section, new S0 e
find the linear relation giving the tempernfure £ pe nd the 4°P

in degrees Fahrenheit corresponding to @ temperi-
ture of C degrees Celsius.

of the circle,

tion © t c
A o .1y this radius- 1f a numerical
the circle is determined.
then the area is 94 square units,
js a function of both the length
on and varies with
i units and the width -is 3
ok C}Tufn?‘:w:- 1 a of 15 square units.
units, the rectang - depends L5 5 varies =
i e. A rule

The study of how O ]
other numerical qua ties i f the major con¢
that specifies the numerica Q for all possible va r
quantities is an excecdingly useful thing to have. viewed intu

Sfunction is such a rule.

In the next few chapters, we will be interested chiefly in t

the value of a number y depends upon the value of some single number X,
so that y is a function of x. This is often expressed by Y = f(x); and W€
consider f to be the function. We shall sometimes be sloppy and speak of the

function f(x), but strictly speaking, f is the function and f(x) is the value of

the function f at x. If you want to talk about several functions at once, use

diﬂ'e;:nt letters. The letters f, & and h are commonly used for functions.
or an example, perhaps y = f(x) = vx — 1, s0 that
f@2) =v2—1 =V1=1,
75 =V5=1=Vi=2
f(1)=v1—-1=v0=0.
Not 1 ; :
num;;fsa; £ g})\/lg_fo_;f?f_? 1.°Or this function f, for we shall allow only real
allowed ."; the dorﬁ n of the fl:f‘l;?c:rf rea(fi numlt: ot LBgper those X s
in Wl d : : lon; and X, W. ich may take on an
depesile f;n;}:b;:. f;afue, is the independent variable. Similarly yym;;n?gr
of povaith obtaine& Iass ‘;alue depends on the value of the variable ;c The s t;
s QESs 3 2 e
of the function. goes through all values in the domain, is the
If y = f(x), then f should assi, | ’ S
 Thic ¢ ssign to each x i :
y. This is a very important requirement. We jis;n ‘:gckdc;mam only one value
. r e ‘ - .
vith the function f

[ the radius

ND The arell enclosed by

meaning that the arelt de
value for the radius 15 g:_vcn._
For example, if the radius is

1.4 FUNCTIONS A
THEIR GRAPHS

1.4.1 Functions

and the WI

itively, 2

he casée where

WWW.GRADESETTER.COM \
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Example 1

SOLUTION
Example 2

SOLUTION

Example 3
SOLUTION

Example 4

Eiven b
Y ¥y = f(x) = vx — 1, and said t
sayJZ=:t

may ha
ve wondered why we didn't
shall always use the
the negative square TOOL, we

a functio
the nom::g:nid for this reason, We
tive square root. If we want

15

M
ctlons mnd their graphs
\
hat f(5) = J5—1= JA =2.Yom
2. We want Jx — 1t define
J~ symbol 10 mean \
\ \

will

4 the domain of the

always use —
When .
a function f is defined by 2 formula an
en, We always consider the do-
can be evaluated and

independ

e 5

nt variable is not specifically f£iv
hich t

main to ¢ e
onsist of all values of x for W
division by
ts) of negati

yvields a

Fi
square mo‘::l( number. In particular,
allowed. or fourth roots, or any even roo

he formula

is not allowed, and
\

zero
ve numbers are not

by the formula y = fx)=

Le:t's fi
nd t =
he domain of the function f given
\

i

The domaj
range oT;m consists of all x such that
consists of all y = 0. |l

At the
sta :
rt of this section we said that the af

its radi
us r. Let? = =i 2
et’s describe this function.

If yo i
de‘per:j ecall this function g then r is
nt variable, and you have
A=gn=""

The d .
omain constraint r = 0 must be

of negati .
. higsattli::eradms. Of course, you could
, the domain restriction is due to

function. ”

x—1 = 0, or such that x = 1. The

stated because

ea Aoia circle is a function of

the independant variable, A the
\

for r=0.
n't have a crcle
gative values of \

gin of the
W\

YO“ ca
compute ar- for ne
metric ori

the geo

not defined since

W
e find the domain of y = f(x) = (x> — 1I(x* — 9).
24 — 3, but f(3) is
tion consists of 2\

N
ote that f(2) = 3/(—5) and f(5) =
domain of the fun

divisi .
vision by zero is not allowed. The

x#EE3. |
A 2
t the start of this section we said

function of its length € and width w. If

write

This time there are tw

I'CStI'iCtiOI]S £=0and w = 0 are a
on: A rectangle can’t

origin of the functi

An intuitive picture of a

«plack box,” as in Fig. 1.16. One puts
x and a value of th iable y comes O

o independent varl

C

that the area A of a rectangular region is 2
g is this function, it is customary 10
w for fZO,WZQ.
. The domain

ables, € and W
gain required because of the geometﬁc
have negative length Of width.
function elementary (exis 2
independent yariable
ut the other end.

in

e dependent varl

WWW.GRADESETTER.COM
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as FM—\
box. For
1 other colored) For exam
a binck ((1:.; the sin X putton to *‘perform l::::.
re j< shown as the displ, c
yt

i is such .
wglide-rule” calculator % o S
in a volue ar: ::v" n P =

he YV r curacye
bout ci;:lu-hgurc et

usually to @

) . may find the points (x, y) in the

4 "“rmb}z}r:buﬂ '[)!rﬂph of the function. Plane
ints

is just the plane locyg g

. fo
ra function fo
1.42 Graphs ‘f:crc y= e These P grﬂf‘h of this funct:'on 1
P Y [ 7 . . % d y-i
Erample 5 Lety = }"(x) -—*-f-;x -4, which 15 the lin¢ with slop¢ 2 and y-intercepe —,
the equation Y
shown in FiE: .17, |
I

ol ——
UT I___"'—""--)-r

1.13

1.17

. b of the function s=g(n)=1"1is shown il'l Fig. 1.18. Here y
o he variables and the function. | Ve have

Example 6
used other letters for t
¢ 5 and 6 illustratc, the graph of a function given p
the plane locus of points that Satisfyyt ;'n
Is

As Example :
algebraic formula as y = f(x) is

The second paragruph of this section states that a function :

a “rule”? Well, perhaps a “m;ZE !S a

IS a

» But what is

equation.
vhat is a “law’'?

certain type of “rule.
“Jaw.”" All right—now ¥

We can keep this up for Pages
’ and

WWW.GRADESETTER.COM
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1.4 runction= and thelr praphs

will still have to leave
nized that at lenst onc
seet' shall be tnken 0
a function is a certain type ©
answer if you ask what a set Is.
at any point x; in its domnin i
the set of all points
cvalunte function. The ¢t
Here is 0 modern definition of
but please don't pet €t
thinking of such a funct
mathematical formuln.

Deafinition 1.1 A ren
pairs (x, y) of renl num
first coordinate.

The requireme
x-coordinates was il
function. Recall that f(5)
the function, but (5, —2) is
function y = g(x), since !

-:2'

[ sct hos
Naow
f youk
on the ;:rnph «

yllection ©
a real

rricd nwa
jon as 2 rule,

l-ynlued fun
bers such

BRI S e
nt of the de
lustrated in
not. The
hiree points

17
___._‘-—"""-.' \

\

WS L

J Mnlhcmnliclnm have FECOR” .

defined, and hnve nnn:r.d that ..

. Son mathematician who says that \
the pm!c“iunul ripht 10 refuse 10

4 function, ¥ ~ f(x), cun be cvaluated \

now the point (x4 Y1) O8 its graph. Thus \l

i n function can serve s a strule”” 10 :

{ nll such paints cin be viewed as @ set. |
—valued function of one real variable,

y or confused by this definition. Kcep

which 15 (rcqucnlly piven by somc

1 nm!c:l'lncd

ne real variable is a sct of ordercd
{ pairs have the same¢ )

Jilferen

airs have different
\f.‘! — 1 as a

finition that different P
s of

the discussion of y = f(x) =
not £2. That is, (5.2) is onc of the pair
curve in Fig. 1.19 is not the graph of 2
have the same x-coordinate d.

5
A
|
1
|
! Not a function
'll-‘."-__ 1
o] 1 s ————»x 119
a
f(x)is to make a table of correspond-
rve through them.

One way to
ing values of x
Computing y-values can be
calculator exercises of this
computer can easily make
Printout 1.1 shows table

function [ given by

y = f(x) =

sketch the graph ¥y =
and y, plot the poin

ts, and draw 2 cu

d a calculator is
bles and plots.

h ta
important funcuons.

po\ynomia\

often helpful. The

tedious, an
section deal with suc

such a table for many
of x-values and y-values for the

<3 + 10x* + 8x — 50,

WWW.GRADESETTER.COM
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[.-'"10, 3]- ThCSc res
LUES, written in ‘:Lu
e

18
Functlons and
rval
the M yvAa
yyvaLues \ _ynlucs ) xY L
nLuE using 27 equally spt'lcc  omP ter pr‘ﬂl.-j""?nblcs of other functions can b,
el v-uaLue — Were obtmined BY Ans in Append” oo and 170) in the progry
To0s =130 Janguage C and sho" nt lines (15 Tram
e -1 = g )
v -ff'"?s oy - i R ¢l o | jtof 2 musnncc'lThc coOmpute
-1.5 o ot e sti 2l ) :
-n r_;ﬁn-a XYVALUES aph fr0 a table ::‘:f the £ . a termin of:’?mollt 15
ol 30.435 Plotting the graP ity £9° lot g P, given by a program PLOT.
3 :l L2 can also give you 2 p‘r; ta in Prml_‘: goes across the poge and the X-uxct,
[ G -~ k. "(]‘ - = : - i
= 44 shows the sr_ﬂPi‘)r‘}; y ?thr-‘-‘ o 90 ounterclockwise to brin,
i ;5:.:.5 (sec Appen ix 1) T pave 10, tate
-4.5 25.375 down the page: 2 osfllon-
4 14 4
~1,5 a5 he axes mt e .
_3"' _:!-44- t Prfl"lf-out 1.2 Y x3 + 10x +BX.._50
-245 -23.135
T -J4 .
=13 - :'.875 L UES®
-,I‘ ,:Q FLOT ~ pf IN'L_FVnL or x va
= _-5;;.5.:5 INFUT anPDINT5 nrs 1O ne pLOTTED:
0 _“;3.3?.5 7-10¢3 & o 100 or FOIMNT=
o -3 [uFuUT NUHPE
1] —12.,125 727
1 o4 -130
2.5 18,125 , vALUE 1%
o IHE SHALLEST s 91 s
) i THE LARGEST, VPgqunls 447 M
y-nx
Printout 1.1 2
}'=x’410x"-r3x—50 _430 ‘ a
.non‘}ooon+-a-c"‘acoo'}'.,,.l_...
+J!0+""+..'-*'...+ .t
y-AXIS SCALE .
x VALUES S
-10 2 i
“9.5 o
4
'-E..‘.i' x
-8 *
"?05 *
_7 * -
"'615 *
-& i
'5-5 *
-5 "
"405 * :
"33.5 *
".uus *
= X
“'1 05 *
..1 *
“'15 *
0 X
5 X
1 X '
1.5 *
: X
5
X
X
—
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r
dent

h‘- dcpﬂl"l

el ——

¢ independent pariable and y !

_____f_____,___,_,_,__..,_.-
sUMMARY 1 Iy — [(xh dfien. Xls th

variable.
2. Ify = f(x), the dot
the variable x. The range of
lues in the domalin.

through all va
3. A function [ assumes only onc vé

Il allowable values of

onsists of @
[ values obtained for'y as x go€s

Jy x In IS domain. Thus

he function fe
of al

jue [(x) for €ac
sts of all =

e domain of f consi
. this usually

++/x is not a function.
4, Ify = [(x) & described by @ formula, th
umted and gives @ real number For us
would lead to division by zero or 1o

where f(x) can be con

means just excluding *
raking even rools of neg
5. The graph of f consists ©

6. Graphs can be sketched b
y), althoug

the points (x,

ative numbers.
f all poin

y making
h this ma

ues that
aty = f(x)-

y) such th
y-ualues

and and plotting

ts (X,
a table of x-
y be hard work.

EXEHCISES
1. Express the volume Vv of n cube ns o function of tween them as o {unction of the uime L measured -
the length X of un edge of the cube. in hours
2. Express (liljc_"°1“'“¢ "4 f‘f a cylinder as a function 8. Smith. who is 61t 1all, starts at time t =0 direclly
of tht.lf'-ldlus + of the cylinder and the length € ol under o light 30 ft above the ground, and walks
the cylincer: away in @ srraight lin€ at a constant rate ©
3. Express the area A enclosed by a circle as 2 4 {t/sec.
function of the perimeter s of the circle. a) Express the length ¢ of Smith’s shadow 2as
. function of the distance X he has walked.
s the volume V of a box with square base “h
b) Express the length € of Smith's shadow o
function of the time I measured in seconc
alked as 2 funcuo

4. Expres
as a function O

pase and the are
5, Express the volume V of a cube as 2 function of
ﬂ':c length d of a diagonal of the cube. (A
diagonal of a_cubc joins a vertex to the opposite

h is the vertex farthest away.)

f the length x of an edge of the
a A of one side of the box.

c) Express the distance X w
the length ¢ of his shadow-

9. A portion of the graph of 2 function | is shov
Fig. 1.20. Estimate ¢2 of the following {ror

graph.
a) [ b fH o 1V

verfex, whic
e t = 0 and walks in

6. Bill starts at a point A at tim
4 straight line at d constant rate of 3 mi/hr toward
point B. If the distance from A to B is 21 mi
express his distance s from B as a function :)f m,;

time 1, measured in hours.

ue start from the samc po
{ = 0. Mary walks north at a
r, while Sue jops west at o
r. Find the distance § be-

yl

1.2¢

r. Mary and S int on &
Jevel plain at time .
constant rate of 3 mi/h

constant rate of 5 mi/h
WWW
GRADESETTER.COM
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SEESSESSE SIS
2
gy k() = 7::”
f’.-’:"l ) 9 — p?
following functions

0 e
Functlon® and praph®
- X

Jowing: g W oit

heo the

14- el 4 F".lp_x -1 ) i gl¥) = =g*
- flx ol e 14
w ¥y = [ = ST =34

O —dx+ 1 Find the fol

1['- Let f(t) -
& O B fD O £(5)
d) A formula in terms of Ax for fi2+ Ax)
q1. pet! gt = 4G =0 Find the conowinge 1 ) et
defined 15 P Y Rl
ined. 4y 8 - g() J/,_,
a) x(0) p) /(D o) a(=1 o5 (o) - _JI-T i’
d) A formula in terms of Ar for Pmcfﬂd s in o cercise T
3(2+Ar1—x(21 | (x}_,l_ b) y'-‘R(x)_-_-__l____
EY, gy =7 x x =3
. by the = |
12. Find the domain of the function th-.-fiﬂ'f‘j ,) g X- n(w) = T:F
e alebraie expressio” 1 fake ¥ table of x-v::lucs and y-values for
n] fl'x)-_'.--l- b) f‘x):x:’l 17 M on x+ 1 3
x {nﬂctt _ f(x) = :
x —
e 4 807 ﬁﬁ
& Hx) = 2 > 2 £ . « 43 1 2 § 2
- X - 3% “3 for-‘ ,;,-]' - 0, i 4 e Re J" -1 . N and g PI
the points and draw the portion of the graph rot
2 il x i1 ¢f domain <uch that _1=x = 3. or

il X 0 a ending with x = 3. Use -
wi Usc the data 10 draw the graph ?fd’an
]. [Note Thirteen values the
ave not "deﬁncdug:;e
e

cisc 12,
Y=
16

proceed 35 jn Exer
b) g =

13.

a) f() =
18. Make & rable of ¥@ ues for the m";ic; measure:
(x + 1)/Vx 1 c 11 .-:quuﬂy‘sp:lccﬁ Y se function over [0,
sr:lrrfng wi =0 and endinf wit e _1 % \'- [wc!\'c i ~5 vh- c.wc have
draw 1B aph of the fun n 0J function dqnx- YO it 1s defined for you in
yes 1 ['r\fﬂ.ff"- ub[ﬂck x'o Cﬂlculﬂtor.] y()ur
)
s
;] functions are those given by the monomials
4 5
gt Xy W 2 s
given by
y a formula
» \\'e

x, X5
. les of them. When & function is
s the function, tO save writing. Thus v
. we
nction f where f(x) = 4:3 may

g.fl:fc?r?g;’sc or constant multip

often refer 10 t formula 8

— refer to the U . 4y rather than th

’ onomial 1t is important (o0 know the graph
functions know that the graph of the function X is u stra

1.5 GRAPHS ofF Then

MONOMIAL AND

s of the monomi
jght line of slope 1
) throu
gh the
€

WwWWww
.GRADESETTER.COM

al functions. Y
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o

Translating axes
o (h, k)

. x3 : ]
1t
’/'—* x
1 . generated figure
b 4 (\eft): antist's
: ' : figure (right).

ection-

1.6 Graphs o
: i . sced s

origin. e EFiplt O <0 own in Fi (00 Gnc;;‘:f.;‘i;i e (L8
the monomial graphs x" RO through the origi? (0. g = PO4d, the g_rnph \l

is even, the graph © o goes throd —1,1) wht c.‘r:di::ut.cd e L et of

goes through (-1, -1 In Fig. 1.2} N5 pEapls cl \arger the value of ™ \

aes [or Sasy comparisors Mate 7 parucu‘lnr tha: ‘4“:1 nFi;r example. L 4 L \

the closcr the .raph is 1@ the x-oxis Kl . B of

(1)?, so the p,rn[;;h of x* is closer (0 thex-1x! h‘“{'c fh':} lﬁ‘:’;‘:‘:hgﬁ[pxn is

=% Il SheoNE larger UiE vnh‘:c o o h;: fl:cr from the x-axis than

from the x-—uxis‘ For cx“mplc. E - 2= 80 x7 15 ur ; \'l

x" where X = 2,

1.2%. Computer-

easily sketch

Now that you know the graph of x", you can

which is, of course, the graph of the function

y = fER= k+(x— h)".
You saw before that if you set AX = « — hand &Y = y.= K, 50 that EQ- 4
becomes Ay = (Ax)", then you can sketch by translating t0 neW ﬁx‘b.?‘axes
at (h, k). In this graph-skctching context, We shall dropP the A-notation and
use more conventional notation.

c=x—M g=y— ki

is shown in Fig.

X

z". The graph of
at the poin

y+2=(x-—3)21

t (3,—2) and our graph pecomes

so Eq. (1) becomes y =
1.22. We translate to %,y-axes

y = %

. |I""""""""-GI!JI'mEsEiiI “‘
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i e

i $ - . 2
14 L _— - . . i€ \ The ]“"“t\. .
b e '_‘.-h o X -\._!l‘t\‘ Aas f\‘lr t‘
: e gre S eRch {3{

5 f cde of the x-axy .
i - 5 RERE . 18
- L gl the 70 5 3. it opens \‘“\\-n\\n:\t
. \
oS lrﬂr‘\"r(;tnt_‘ For the .y
f1q,‘r " lh:‘( a VOTY M t\”. r“l\‘\"\l
s . ¥ fot hike a Nlr.\i}_{h“ll“
e well by the hine Hr'ilphe
pose the “'Mc;";:“w Wothe
R - A_AXES at (7 Y we
ch‘“ptng t',‘ Iy Vvery near [h ;]
raph TR £ Lot i : ril‘h close ek’ . . l“
P o i < slope the ¥ , — k = mix L) owly
W g kK ' mafes wcomes Y e i
ol f WAST L O R e t hine 1o the grapy, I

= 1;{(_‘“
) { the tar N T
T ot e s cony
Ha"t [ht—. (,mgt Illl l(}

o ﬁ"d;:“: s g chapters.
jn the

O

. §rt
R 3{ . ’.,.‘rfl = )T .g;r-'?ﬂ""
of PP ru'iﬂ" YT e a4 Sup

flowin

" s 2 horizontal tangent of slope m - 0 ay
Finally.

if the graph of _ -t knov ust how “Hat” the .
CE 6y would like tO 2ray
24, then you w9 x*is at (0, 0), or only g5 ﬂatr:;
r that, for many imp‘”tan‘l

x'l".lﬂffﬁ.}- . e eo_f
g J/:} That Is, 51038 fat as 2 multip!
I8 al (&, . 1 :,’ 4
4 multiple of 27 You

will see much late
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e

nt by i‘mdi-ng
oximation

1.8 Graphs of monomin! and qundtnlla function®

' . « T4 TR
functions, you can mensure how ' flat"" the Lr.xp‘_l;l.: :
values of ¢ and n such that the bES

to the praph.
where d # O-

it such 0 poi
exn pives nnnomml appr

=

Qundratic A quadratic function f i

functions Grmphs O
and translating 10 X, §-0XCS,
the form ¥ = dx .
function is just a transintion of the graph ©
The reason for this bccomes c

hoof & quadraﬁc

1.56.2
. the prop A
& 1al function:

P 6x — 2-

Example 1 Let's sketch the graph of the function Y =
SOLUTION Dividing by the coeflicient -3 af x2 and then complcung the squarc. you
obtain
Sketching @ ....?’- 2.8 AX ¥ 1,
qm:dmr:'r: funcrion F2
.2 3\
f Xy = = & 4 = +1
274 2
Now move all the constant terms 10 the lefthand side, obtaimng
2
—X+?-— = +:—5-2 or ——}'--i-é--———(x—%—:i).
U gl 2 4 2
Finally, multiply back through by the -2,
y — 5= —a(x + D™
10 transiating axes !

< which amo unts

and Y=Y T * i '
s Y R ;S The g,ra.ph is shown 10 P

Now set X = X +

(—2,3). The equation becomes y =

1.25. |

1.25

WWW.GRADESETTER.COM
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e
,,mmmm! Junctions X x?, x.

netlons and graphs

24 Fu
the 7
¥ ﬂphf "f
SUMMARY 1. S¢¢ Fig. 121 for ¢ L;‘. -1 poks 11ke (he graph of ¥ = x™, p,
P - t
2, The graplht of ¥ j (K> Wiy,
the origin rmn.r!af:d ! o px + € where d # 0, has a "
. ron ¥ = &, hy completing the a
3, Eve rquadmﬂc "‘f';::,m can be sﬁfff;:e " quation in the fo”nsquarc onbulq
as 8100 fw Clarin® axes 10 P the
e god 17607
x-terms an¢ - e

&, xXT2
8. (x+1)'—3
12. —'Iz -_ 6x + 5

In Exercises [ through .
1. -x' BN .
o .4*(-"'2 2.__’;*3
95' -:xjjrx +5)° 10, 21 +1 3=+
" auE R W 2 . . ;
13, 2 —d4x? 6 14, =37 can 3O find o€ single 1in€ graph (hat approximates f(x) wq
graph of [ where f{.lg?-" Jxl- 1 g8,

15. Sketch the [
shart distance on bath sides a4t X =

gxercise S
Find the equa

review axercls@ set 1.1
i and (—4,5)-
equation of the line thr
Dugh

1. a) Find the directed length AX from
. : ') i ¢ satisfy
b) Sketch all points (x, y) in the plane that s 'y b) Find @£

and parallcl to the line x — 3y = 7

r>pt j
2, a) Find the distance between (2,-1) and (-4 7). .
A riascinl . L 6. a) Fin
b) Find the midpoint of the line segment joining fine 2.3y = 12
point of intersectio
n
of the

(-1,3) and (3, 9). |
3. a) Find the equation 0 ter b) Find ‘hi
(2, —1) and passing th '3 . oy = and 2x — 5y = 4.
b) Sketch all points (%, y) in the L -
(x-1F+(y+2°=4

5, a)

—

{ the circle with cen

rough (4, 6).
plane such that

x*—-3
& —3%

a) Find the domain of f.  b) Find f(-2
=2).

) (ff;j the slope of the line joining (~1,4) and
£ 8. Sketch the graph of the function f(x)
9. Sketch the graph of the function 3 ("" 1/x32,
— X+ gy

Find
'0 fm’ﬁﬁfﬁﬁ o{;a line that is perpendicular
ug A
eh (4, —2) and (=5, =3)- 10. Sketch the graph of the function 252
= + 8
X 6.

WwWWww
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s
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—
tion of the line through "
=4
» 2)

(~1,5,

d the x-intercept and y-interce
Pt of
the

lines
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Moro challanping oxorclaos 1 \
___r__..__,,r__..i_...-_____—__
ravieW enorcia® sat 1.2
1. W gketch o the line all x sueh that | — 1| = 2. p) Find !
t Find the midpoint of the interval [=5:3: % . (3.- -
z ?) Find the distance (rom (-6 "l): [( 513 i:] B2 6. Find the cquation of the line through ( 1.3
3 - O — —_—
; : . D (h y-interee? 5.
1)) Sketch all points (x.y) in the lane . — 2,4)
sraer TSN ) F e o e e
§ . pi\fll cl 10 v . i
3 ) Find the cquation of the circle with (—2.4 . =
and 6) ns endpoints of a dinmeter. b 7§ 12 f'(!) > i: of [ p) Find fM
p) Find the center and radius of the circle x* + a) Find the domnin . .
y?—6x+ gy = 11. o) Sketeh he graph ©! fs
4. Find € such that the line through (—1,¢0) and 8. Express the distance {rom ihe origin © # point
4, —6) 1S pcrpcndlcular to the line through (—2+ 3) (x. y) O the lin¢ 2x —3Y < 7 as @ function ol X
und (4- 7)- on‘y
. 4
g, a) Find the equution of the line through (—1.4) 9. Skctch the [-_rnph of the function 2 4+ (x — 1y,
and (3. 5)- 10. gketch the graph of the function B3 o7 % g
moreé challonging exercises 1
1. Show that, for all real numbers @ and b, intersect in two points. the linc through those
a) lat bl = lal + bl points of intersection is
b) la — b| = lal — |b]. (a2 — a)x ¥ (b2 — by = &2 Ci»
2, Prove that, for any numbers @i, da b,, and bz, 5. Find the distance from the point (-3,4) w© the
yor hE¥e line
(aaz + D1bD) = (a,? + bi)aa® + b2 2y =2
cise 2 and the for- 6. Solve the inecquality X+ Ax < 1 for x.
7. Find the cquation of the smaller circle rangent ¥
and passing through th

aically from Exer

mula for distance that the dista
(x5, ¥3) 15 greater than or equal to the sum of the

distance from (x1, Y1) to (X2 y2) and the distance
from (X2 y2) to (X3, ¥3)- This is known as the

(riangle inequality in the plane. [Hint. Let ai =
%5 7D ::Zth : b, = y=— ¥nr and b2 =
YJ"")'Z!S ﬂx:"xx=a:—a1andy-—y
b; S b].] 3 ‘
Show that if two circles
24y +ax + byy

Prove algebr
nce from (x1: ¥1) 10

}.

= 't3-x2!

and
x2+)’2+a:x+bz)?'_'

both coordinate axes
point (-3, 6).

g. Find the distance

x— 2y = 15

9. Find the minimum

petween the lines
x—2y = =3.

and
cen the cit

distance betw

x’+y2——'2.x+4y==139

and

= (2x — NI(x ¥ 3),
x for all x in the domain of

10. I f (x)
that g(f(x) =

WwWWww
7 GRADESETTER.COM
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