SECTION 2.1 Linear and Quadratic Functions

Chapter 2

Polynomial and Rational Functions

Section 2.1: Linear and Quadratic Functions

» Linear Functions
» Quadratic Functions

Linear Functions

Definition of a Linear Function:

A linear function 15 defined by an equation of the form
Flxi=mx+b
where s and & are constants.

Graph of a Linear Function:

The graph of alinear function /(x) = max + & 15 a line with slope # and y4ntercept &,
{a) IFee=10,the graph of /' 15 ahorizontal line.

(b)Y If 2 =0, the graph of /' nses as we move left to nght 1n the plane.
{c) Ifem <0, the graph of /' falls as we move left to nght 1n the plane.
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CHAPTER 2 Polynomial and Rational Functions

Iive vises o m =0

horizontal line
] m=0
I
17
] Iine falls ™ m =0
q -~ U 12 3 . 4

¥

-1-

I [x.y) and [x;,¥,) are two points that lie on the graph of alinear function

Fix)y=mmx+h, then the slope of the line 1z given by the slope formula

_fse_yp-n

mn Ko =&

Example:
Find the linear function f satisfywing the conditions that F/{—-2)=1 and F(Z)=2.

142 University of Houston Department of Mathematics



SECTION 2.1 Linear and Quadratic Functions

Solution:

The graph of 15 a line that passes through the points [—2,1:1 atid [3, 2;]. Tze the slope
formula to find the slope of the line.

Fecall that the point-slope form of alinear equation is given by

y—y1=m(x—x1),

where the line passes through the point (xl,y 1) and the slopeis #

Now use the point-slope formula with s = % and the point (3, 2) {or the point (-2, 1) ) to

write an equation of the line.

Y-y =mix=n)

1
—i=—(x-3
by 5( )
1 3
—d=—x—-=
4 5 4
1 3
=—x——+2
o 5 4
1 +?
= —X f—
7 5

I_h

1 7
Thus, fixi=—x+—.
J(x) R

Example:

wletch the graph of the linear function fF{x) = % x+1

Solution:
Identify the slope and y-ntercept.
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CHAPTER 2 Polynomial and Rational Functions

To sketch the graph, begin by using the v-ntercept to plot the point [U, 1).

T:ze the slope % by mowing 1 unitup and 3 units right from the point (0,1) to

locate another point on the line.

3
S mits right
y 2 3, 2)
1wt up
120, 1)
7 U 1 2 3
J X
_1-
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The graph of the given fiunction iz shown below,

SECTION 2.1 Linear and Quadratic Functions

Parallel and Perpendicular Lines:

Two lines with slopes s and sy are parallel if and only if &2 = w2y,

Parallel lines
have the same slope.
ml - ."?21

Two lines with slopes m; and w, are perpendicular if and only if weype, = -1,

10

Perpendicular lines ]
have slopes that are |
negative reciprocals. £

myhy = —1

MATH 1330 Precalculus

145



CHAPTER 2 Polynomial and Rational Functions

Example:

Find the linear function f satisfwing the conditions that /{11 = 2 and the graph of
7 iz perpendicular to the line 3x—y =7,

Solution:

The slope of the graph of f must be the negative reciprocal of the slope of
the line 3x— ¥ =" "We must first find the slope of the line Zx—y="7.

Eecall that the slope-ntercept form of alinear equation 15 given by

y=mx+h,

where the y-intercept 15 & and the slope 13 w2

Thus, we solve the equation 2x — ¥ =7 for y to find the slope.

Ax-y=7
S3x-—yv-3x=T7-3x
—y=7-3x
(=D = (-7 -3x)
y=73x-7

The slope of the line 2x—y =71z 3 The negative reciprocal of 315 — %

1

Tze the poant-slope fonm to write an equation of the line with 2 = - - and

[N

passing through the point (1,2) since /(1) =2

Yoy = mixon)

1
—2=—_(x-1
b 3(x )

1 1

—2==_x+_

Y 3773
y—2+2=—lx+%+2

_ 1.7

AR

Therefore, fix) = —%x+%.
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SECTION 2.1 Linear and Quadratic Functions

Additional Example 1:

Find the linear function f whose graph 15 shown below.

-
“
T

b —— L

Solution:

Determine the y-ntercept from the graph.

L]

HO—— L — .
'

Detertnine the slope from the graph.

e L], s SRR
2

L ——.
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CHAPTER 2 Polynomial and Rational Functions

Eecall that alinear function s defined by an equation of the form F{x) = mx +5,
where s 15 the slope and & 1z the yantercept. To write the linear function, substitute

&for s and —1for &in the equation f(x) =mx+ 4

Thus, Ffixi=2x-1

Additional Example 2:
Find the linear function 7 whose graph passes through the points [3,—1) and [—2,4].

Solution:
The graph of § 1z aline that passes through the points [3,—1) and [—2,4). Find

the slope of the line by substituting x =3, 3 =1, x, =—2, and y, =4 into the

slope formula.

Fa— N
A
_4==1)
—-2-3

=

Tse the point-slope formula to find an equation of the line wath slope —1 that
passes through the point(B,—l).

F—N= m(x—xljl
y—(-T=-1[x-3)
y+l=—x4+3

y=-x+2

Thus, fixi=—x+2

Additional Example 3:
Find the linear function f whose graph 1s the line with z4ntercept —5 and yntercept 4.
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Solution:

SECTION 2.1 Linear and Quadratic Functions

The graph of the line with x-intercept — 5 and y-ntercept 4 15 shown below,

Find the slope of the line by substituting 5 =-5,)7=0,%, =0, andy, =4

into the slope formula

- Ry

Substitute s = % and & =4 into the equation (X)) =mx+ b

4
Thus, fix)= gx+4.

Additional Example 4:

Find the linear function 7 whose graph i3 the line that passes through the point

[1,3) and is parallel to the line with equation ¥ = —%x+1.

MATH 1330 Precalculus
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CHAPTER 2 Polynomial and Rational Functions

Solution:

A line that 13 parallel to the line ¥ = —%x +1 must have the same slope as this

line. Thus, the slope of the required line 1z —l.
: 1 : :
substitute s = —5 x =1, andy = 3inte the point-slepe form.

Y=y =mx-x)

1
LY P
v 2( )
11
—d=——x+—
Y 2" 73
17
=——x+—
Y=g

Thus, Fix)= —%x+%

Quadratic Functions

Definition of a Quadratic Function:

& guadratic function 7 12 a function that can be putin the form

Ffix= axs +bx+e,

wherea, b, ande are constants with @ = 0.

Graph of a Quadratic Function:

A quadratic function ' can be expressed in the form
F@=ax-1) +k,
called the standard form, by the method of completing the square.

The graph of f 15 a parabola with vertex [Fx,ﬂ:). The axis of symmmetry 15 the
vertical line x =&
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SECTION 2.1 Linear and Quadratic Functions

If @ =0, the parabola opens upward and the vertex I:Ez, k:l 12 the lowest point on the
craph. The minimum walue of f1s fll =k

WweErteH

(2, k)

Flx)=a(x—h) +k, a =0

If @ <0, the parabola opens downward and the vertex [Ez, ﬂ::I 15 the highest point on the
graph. The masimum value of F 1z )=k

(72, &)

vertex

Flx)=alx—h)* +k, a <0

Example:
Write the quadratic function F(x) = 2x° +4x+3 in standard form by completing

the square. Identify the vertex, the amis of symmetry, and the mazimum of minitnum
walue. Then sketch the graph.
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CHAPTER 2 Polynomial and Rational Functions

Solution:
Flx) =25 +4x +3
= 2(?:2 +2x)+3 Factor out a2 from the first two terms.

2
1
= 2(}:2 +2x +1)+3—2 Complete the square for x- +2 7 by adding |:EE:| =1.

=2(x+1P +1
The function in standard form is 7(x) = 2(x + 11 +1.
The vertex s the point [—1,1).
The axis of symmetry 13 the vertical line x = -1

Since the coefficient of x° is positive, the vertex 13 the lowest point on the graph.
The minimum value of /13 /({—1) =1, The function has no maximum value.

To graph the function f(x) =2 [x+1)2 +1, begin with the graph of g(x) = x2.

=hift the graph of g to the left one unit to obtain the graph of v = (x +1]|2.
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SECTION 2.1 Linear and Quadratic Functions

stretch the graph of y= {x+1}2verti cally by afactor of 2 to obtain the graph of
y=2(x+17%

shift the graph of v = 2(x+ 1}2 upward 1 unit to obtain the graph of /ix) = 2[x+1)2 +1.

FUA = Ax+0%+1f
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CHAPTER 2 Polynomial and Rational Functions

The graph of 7 12 shown below.

F=2(x+17+1

(=2.3)

(L1

Using Formulas to Find the Vertex:
If a quadratic function iz given in the form Fix) = ax® +bx +e . then the wertex (&, k) can

ke found by using the formulas & :—i and k= f —i .
2t 2t

Example:
Fiven the quadratic function F(x) = —x? =3 +3, find the vertex and the maximum

of minimum value.

Solution:
Forf(x)=—x°—3x+3, a=-1, andb=-3.
b33
Sa 2-1y -2 2
2
3 3 3 3 9 g 12 12 21
k=fl-2|=-|-2| -3|-2 |+3=-2+2+43=-24242=2
f(z] [2] [2 4 2 4 4 4 4
2

1}

Since the coefficient of x° is negative, the vertex 1s the highest point on the graph.

[ N

The vertex 15 the point (—

= |
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SECTION 2.1 Linear and Quadratic Functions

The mazitmum value of 7 isf(— g] =—.

Intercepts of the Graph of a Quadratic Function:

X-intercepts:

Eecall that an x-intercept of the graph of a function y= F{x) 1s the first coordinate

of a point where the graph crosses the x-ais. To find the xantercepts, solve the

equation f{x1 =10

For a quadratic function 7{x) = ax® +4x +c, the xntercepts of the parabola are

found by solving the quadratic equation ax’ +bx+c =0, Methods for solving a

quadratic equation include factoring, completing the square, and using the quadratic

formula. Eecall the quadratic formula:

—b +a{b? - dac

2

The expression 5% —dge is called the discriminant,

(a) If &% — dae > 0, the equat on ax® +bx+c =0 has two distinet real solutions which

are the two x4ntercepts of the graph of the quadratic function F(x) = ar’ +bx+c.

(k) If &% — dar = 0, the equati on ax’ +bx+c =0 has exactly one real solution which

15 the one x4ntercept of the graph of the quadratic function fi{x) = ax’ +bx+c.

(c) If 5% — dar <0, the equation ax® +bx+c =0 has no real solution and the oraph

of the quadratic function F(x) = ax’ +4x+e has no x-ntercept.
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b*—dac A0
two x-mtercepts
x
B2 —dar 40
ohe X-intercep
x
no x-ttercapts
b%— dae 40 .
x
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SECTION 2.1 Linear and Quadratic Functions

y-intercept:

Eecall that the w-antercept of the graph of afunction ¥ = F(x) 15 the second coordinate
of the point where the graph intersects the y-amis. To find the yantercept, find /(0.

For a quadratic function f{x) = ax’ +bx+c, the vHnterceptis f {0 =

Example:
For the quadratic function F(x) = 2x% +3x —2, find the the vertex, the axis of

symmetry, the mazimum of minimum value, the y-intercept and all x4intercepts.

Then sketch a graph that includes the above inform ati on.

Solution:

For flx)=2x"43x—-2 a=2b=3% andc=—2
N 3 3
T2 27 4

R I ST

The vertex is the point —E -— .
4" 8

. . . . 3
The axis of symmetry 13 the vertical line x = R

Since the coefficient of x° is positive, the vertex 13 the lowest point on the graph.

The minirnum value of f isf[—g] = _

.
The v4antercept (0= —

To find the x-ntercepts, solve the quadratic equation oxt +3x -2 =0

This equation can be solved by factoring:

Note: For a review of factoring, please refer to Appendix A.1: Factoring
Polynomials.
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CHAPTER 2 Polynomial and Rational Functions

Ox +3x—2=10
(2x—1(x+2)=0
2x—=1=0 or x+2=10

Farctor the left-hand side.

T se the zero-product property.

x=5 of x=—2 Solve each equation.

: 1
The x-ntercepts are x=— andx=—-2.

The graph 15 shown bel ow.

2. 0) L 20

25 /5 1
(0, -2)

(-3/4,-25/%) |

Additional Example 1:

Write the quadratic function #(z) = 2* + 22— 2 in standard form by completing
the square. Identify the vertex, the axis of symmetry, and the mazimum or
minimum value. Then sketch the graph.

Solution:
Complete the square for x4 2x by adding |:1§ E:IZ =1

Fixy=xt +2x-3
=(x*4+2x+1-3-1
= (x+1) -4
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SECTION 2.1 Linear and Quadratic Functions

The function 1n standard form 15 f(x) = (:Jr+'l]|2 -4
The vertex is the point (—1,—4).
The axis of symmetty 13 the vertical line x= -1

Since the coefficient of x° is positive, the vertex is the lowest point on the graph.

The minimum value of the function 1s /{—1) =—4. There 15 no mamimum value.

To graph the function, begin with the graph of g{x) = x* shown below.

First shift the graph of 2 1 unit to the left.
[ 7= (x+1 -4 ]

i v -4 i
1 1 1 I
A .1 4 1
i ) L ! !

\ \ 3 1 i
\ Y 3 1
bl ‘.l. o .-r !

\ 'l.‘ o r,‘ I
i L ! !

i Y ! ¥

! r !
\.\ '\.I' . .
5 . Pl J
k " : '
Ly Al N Il
‘ LN 4
" K A
T T T ——
32 U2
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Howr shift 4 units downward.

[ 70 =G - 4]

' ' -4 B ’
5 N P ,
n L . x
4 h . ;

n v f ;

"\ "\. F ; Fl
. . F2 o

- ;
\\\ "\.\ |~ s
kS
NN
e el
[ [ T 1
3. |2 1 A .
!
-._1 | ,."
'\_“ L -
L r
b B %
. L
~ E
'\_\_\ ./_z
— L4

The graph of the given function 15 shown below.

Flx)=xt+2x -3

(—1-4)

Additional Example 2:
Write the quadratic functien F(x) = —2° +4x—1in standard form by completing

the sequare. Identify the wertex, the axisz of symmetry, the mazimum or

minimum wvalue. Then sketch the graph.

Solution:
Factor out —1from the first two terms.

Fixi=—(x" —4x)-1

2
Clomplete the square for x* —4x by adding [% (—4):| =4
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Flxi=—x*+4x-1
=—(x* -4x)-1
=—(x* -4z +N-1+4
=—(x—2F +3

The function in standard form 1z F{x) =—(x- 2]2 +3
The vertex 15 the point {2, 3).
The axis of symmetry 15 the vertical line x = 2.

Since the coefficient of ° is negative, the vertex is the highest point on the graph.

The maximum value of the function iz (21 =3 There 12 no minimum value.

To graph the function, begin with the graph of g(x) = x° shown below.

2 o U
First shift the graph of g 2 units to the night.
[ 70 =-(r—2) +3]

) 41
| 1 ! 1
L 'l. | r
l 3 i |I r T
1 \ ! !

v v ! H
) i | !

i 21 \ ! !
| ) I T
l voof ¥

r i
1\ 'l.ll ; .
\ 14 ; !
| A 7
l"\.\ |'r 1\-\ v !
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Mext reflect in the x-axis.

[ 70 =—(x-27 +3]

\ 44 .
l'-'l -II"' _ll.. _ll.l
x x
"'\.I‘ | "'\.I‘ I|, J,'l
* 1 " s ;
. 21 ~, . /]
' : , x.' K
| |\ /'I'\I'/I T
2 / EN 4
1 5,
e J s
4 I
f hY
.l-ll \"
4 .

Iow shift = units upward.

[F(=—(x-27 +3]

The graph of the given function 18 shown below.

(2,3)
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Additional Example 3:

Find a quadratic function satisfying the given conditions. The vertex 15 the
poinit (=247 and (1,8) 15 another point on the graph.

Solution:
substitute 2= —3 and k= 4 1n the standard form of a quadratic function

Fixy=alx =k +k
=alx—(-3)"+4
=a(x+37° +4

Fih=& [We are given that the point |[1, 8) 15 on the graph.)

We must determine . First substitute x =1 in the standard form.

Fixi=altx+3* +4

Fh=a(l+3¢ +4
= a (47 +4
=16z +4

since F(1) = 8, substitute 8 for £10.

F(ly=16a+4
8=16a+4

wolve the equation 8= 16a+4 for a.
B=16a+4

B-4=16a+4-4
4=16a

_Ma
16

=g

Bl= o e
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How substitute @ = % in the standard form 7 (x1= a(x+3° + 4.

The quadratic funtion 15 f(x) = %(x +3)% +4.

Additional Example 4:
For f(x) = —2x° +9x +3. find the vertex (5.k) by using the formulas

k= —zi and k= f [—;] Then identify the mamimum or minimum
a @

value of the function.

Solution:
Forfix)=—2x+9x+3. a=—2and b =9

Tofind A, substitute @ =—2 and & = 2 1n the formula A :—zi.
i
b

h=——
S

Flx)=-22 +9x+3

2

ke[ 2 a2 2] 4o 2 )43
4 4 4
__p[ Bl Bl 4
%) 4

31 81
__+_
g 4
31 162 24
z 3 3

15

2

+3
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The vertex 15 the point (;%]

Since the coefficient of x° is negative, the vertex is the highest point on the graph.

The meaximum value of the function 15/ [;] = % There 15 no minimum value.

Additional Example 5:
For the quadratic function F(x) = xtx— f, find the vertex, the axis of symmetry,
the maximum of minimum walue, the y-ntercept, and all x4ntercepts. Then sketch

a graph that includes the above inform ati on.

Solution:
Forf(Xl=x‘4x—6,a=14=1andec=—-6

pe_ b1 _ 1
2a AL 2
2
1 1 1
L= ——|=—-=| +|—-= -5
(23] +(-3)
_1 1
4 2
_1 2 =z
4 4 4
25

The vertex 15 the point [— %—?)

. . . . 1
The axis of symmetry 13 the vertical line x = —5.

Since the coefficient of x° is positive, the vertex 13 the lowest point on the graph.

_2

The minimum wvalue of the function isf[—a] = 1 There 12 no maximum value.
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The y-nterceptis {0 = -6
To find the x4ntercepts, solve the quadratic equation E4x—6=0,

Fx—6=0
(x+3{x-2)=0
x+3=0 or x—2=10

x=—3 or x=2

The x-ntercepts are — 2 and 2.

The graph 15 shown below.

fix=x+x-6

(-3.0

]

(-1/2, -2584
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Exercise Set 2.1: Linear and Quadratic Functions

Find the slope of the line that passes through the
following points. If it is undefined, state ‘Undefined.’

1.

> w DN

(-2,3)and (6, -7)

(-1, —6) and (-5, 10)

@ -7)and (-1 -7)
(3,—8)and (3, —4)

Find the slope of each of the following lines.

e

L A

Find the linear function f which corresponds to each
graph shown below.

9.

10.

L &

L 2ol

For each of the foIIovang equations,

MATH 1330 Precalculus

(a)
(b)
(c)
(d)
(e)
11.
12.
13.
14.

15.

16.

Write the equation in slope-intercept form.

Write the equation as a linear function.
Identify the slope.

Identify the y-intercept.

Draw the graph.

2X+y=5
X-y=-6
X+4y=0
2x+5y =10
4x-3y+9=0

_2 ly—_
£X+35Yy= 1

Find the linear function f that satisfies the given
conditions.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

Slope -;; y-intercept 3
Slope —4; y-intercept 5

Slope —g ; passes through (-3, 2)

Slope % ; passes through (-4, -2)

Passes through (2, 11) and (-3, 1)
Passes through (-4, 5) and (1, -2)

xX-intercept 7; y-intercept -5

X-intercept -2; y-intercept 6

Slope —%; x-intercept 4

Slope %; x-intercept -6

Passes through (-3, 5); parallel to the line
y=-1

Passes through (2, -6); parallel to the line
y=4

Passes through (5, -7); parallel to the line
y=-5x+3

167



Exercise Set 2.1: Linear and Quadratic Functions

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

168

Passes through (5, -7); perpendicular to the line
y=-5x+3

Passes through (2, 3); parallel to the line
5x—-2y=6

Passes through (-1, 5); parallel to the line
4x+3y =8

Passes through (2, 3); perpendicular to the line
5x-2y =6

Passes through (-1, 5); perpendicular to the line
4x+3y =8

Passes through (4, -6); parallel to the line
containing (3, -5) and (2, 1)

Passes through (8, 3) ; parallel to the line
containing (-2, —3) and (-4, 6)

Perpendicular to the line containing (4, -2) and
(10, 4); passes through the midpoint of the line
segment connecting these points.

Perpendicular to the line containing (-3,5) and
(7,-1); passes through the midpoint of the line
segment connecting these points.

f passes through (-3, —6) and f passes
through (-8, -9).

f passes through (2,-1) and f~ passes
through (9, 4).

The x-intercept for f is 3 and the x-intercept for
f'is -8.

The y-intercept for f is 4 and the y-intercept
for ' is 6.

Answer the following, assuming that each situation
can be modeled by a linear function.

43.

44,

If a company can make 21 computers for
$23,000, and can make 40 computers for
$38,200, write an equation that represents the
cost of x computers.

A certain electrician charges a $40 traveling fee,
and then charges $55 per hour of labor. Write an
equation that represents the cost of a job that
takes x hours.

For each of the quadratic functions given below:

(@)

(b)

(©)
(d)

(€)

45,
46.
47.
48,
49.
50.
51.
52.
53.
54,
55.
56.
57.

58.

Complete the square to write the equation in
the standard form f(x)=a(x—-h)’*+k .

State the coordinates of the vertex of the
parabola.

Sketch the graph of the parabola.

State the maximum or minimum value of the
function, and state whether it is a maximum
or a minimum.

Find the axis of symmetry. (Be sure to write
your answer as an equation of a line.)

f(x):x2+6x+7

f(x) =x%-8x+21
f(x)=x2—2x
f(x):x2+10x
f(x)=2x2—8x+11
f(x) =3x? +18x+15
f(x) =—x2-8x-9
f(x):—x2+4x—7
f(x) =A% 4 24x-27
f(x) =—2x* —8x—14
f(x) =x2-5x+3

f(x) =x2+7x-1
f(x):273x74x2

f(x):7—x—3x2
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Exercise Set 2.1: Linear and Quadratic Functions

Each of the quadratic functions below is written in the
form f(x)=ax?+bx+c. For each function:

(a) Find the vertex (h, k) of the parabola by using
the formulas h=-2 and k= f(-£) .

(Note: When only the vertex is needed, this
method can be used instead of completing the
square.)

(b) State the maximum or minimum value of the
function, and state whether it is a maximum
or a minimum.

59. f(x)=x%-12x+50
60. f(x)=-x?+14x-10
61. f(x)=-2x>+16x—9
62. f(x)=3x>-12x+29
63. f(x)=-2x>+9x+3

64. f(x)=—6x*+x-5

The following method can be used to sketch a
reasonably accurate graph of a parabola without
plotting points. Each of the quadratic functions below

is written in the form f(x)=ax?+bx+c. The graph
of a quadratic function is a parabola with vertex,

where h=—% and k= f(_z%)-

(a) Find all x-intercept(s) of the parabola by
setting f(x)=0 and solving for x.

(b) Find the y-intercept of the parabola.

(c) Give the coordinates of the vertex (h, k) of the
parabola, using the formulas h = —-2 and

2a
=f(=L2
k=f(-%).
(d) State the maximum or minimum value of the

function, and state whether it is a maximum
or a minimum.

(e) Find the axis of symmetry. (Be sure to write
your answer as an equation of a line.)

(f) Draw a graph of the parabola that includes
the features from parts (a) through (d).

65. f(x)=x*-2x-15

66. f(x)=x*-8x+16

67. f(x)=3x*+12x—36
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68.

69.

71.

72.

73.

74,

75.

76.

f (x) =—2x% +16x+ 40
f(x) =—4x*> —8x+5
f(x) =4x*-16x—-9
f(x)=x%—6x+3
f(x)=x*+10x+5
f(x) =x*>-2x+5
f(x)=x*+4

f(x) =9—4x?

f(x) =9x* 100

For each of the following problems, find a quadratic
function satisfying the given conditions.

77.
78.
79.
80.

Vertex (2,-5); passes through (7, 70)
Vertex (-1, —8); passes through (2,10)
Vertex (5,7); passes through (3, 4)

Vertex (-4, 3); passes through (1,13)

Answer the following.

81.

82.

83.

Two numbers have a sum of 10. Find the largest
possible value of their product.

Jim is beginning to create a garden in his back
yard. He has 60 feet of fence to enclose the
rectangular garden, and he wants to maximize
the area of the garden. Find the dimensions Jim
should use for the length and width of the
garden. Then state the area of the garden.

A rocket is fired directly upwards with a velocity
of 80 ft/sec. The equation for its height, H, as a
function of time, t, is given by the function

H (t) = —16t> +80t .

(a) Find the time at which the rocket reaches its
maximum height.

(b) Find the maximum height of the rocket.
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Exercise Set 2.1: Linear and Quadratic Functions

84. A manufacturer has determined that their daily
profit in dollars from selling x machines is given
by the function

P(X) =—200+50x—0.1x .

Using this model, what is the maximum daily
profit that the manufacturer can expect?
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