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Math 1330 - Section 2.1
Linear and Quadratic Functions
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Recall: Equation of a line: 2-”-*33 =4 &> .‘g_\'-a, _._?-"_;"_'i =:>é— Ex -t%

General form: ax+hby=c. (slopeis: m = _E)

Slope-intercept form:|y =mx+b | (mis the slope and b is the y-intercept)

Point-slope form: y—Y, =m(x—x,)
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If two points on the line are given, trren the slope is: m=Y2"% _ 9_3

Vertical lines are of the form: x=c. < 5Lo‘:c. md.zlff«.e.ol

Horizontal lines are of the form: y=c. < Slo‘:e; =0 /
/ =

Two lines ar¢paralleDif they have the same slope. ™, = "2

Two lines areif their slopes are negative reciprocals of each other.

m,= -L ; =2
axy
Definition: A linear function is a function of the form f(x)=mx+b,

where m is the slope and b is the y-intercept.
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Ae. J Examnle 1: Write an equation of the linear function for which f(2) =5and f(-1)=2.
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Example 2: Write an equation ofthelinegrfunction which contains e oint_(2, -5) and whose '
inwerse-esntains the point (-1, 6). ,g ("l = (:,) _@é) _ __‘
_‘5+l=—l( _ — —\:5_-—-\‘()(—-2)
5\0€e, M—Z‘G —4 \ él é'—‘- )(_i’[

Example 3: Write an equation of the linear function which is parallel to the line
2x —5y =10 and which passes through the point (-1, -4).
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A quadratic function is a function of the form (f (x) = ax®* + bx+c,a#0
The graph of a quadratic function is called a paraboia. —Yousiouit 0e able to identify the
following features of the graph of a quadratic function:
o <0 x>0 M OX
e direction the graph opens (upward or downward)
—s whether the function has a maximum or a minimum ot
e yintercept (f(0).) Y= $lo) hw‘
e coordinates of the vertex _—
e equation of the axis of symmetry 0CLWr J JQ(’tQX .

e maximum or minimum value

%[,L\ - —(x+ 3)?' —

X=-3

If a> 0, the parabola will open upward. In this case, the function hasm ok vertex
If a<0, the parabola will_open downward. In this case, the function hasla maximum value,)

The standard form of a quadratic function:

We. lile
_ 2 - -

¥ s ‘P”” f(x) =a(x—="h)"+k 1 is in the standard form. \j‘&r{ex ( "L E:.)

The vertex is (h k) and the axis of symmetry is the line @ [ YR} BJ( G "-"“'—“lifé

The maximum or minimum value of the function is the number k (the y-coordinate of the vertex). ?(&) ‘—FZ.
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Example 4: Given the function f (x) = —2x* -20x +6

). ’
Find the standard form; &) = —2x"-nx t 6 = —7-(“ T Cx x2) c ==
J'J = T
2
(k) = -2 (v+2) F 24
Find the vertex:L—'3,'2_l+> '? ) (

Find the axis of symmetry: X =~

State the max/min value:

Since o\mnu:u—ol} .& L.-JD A PVITSNIT PN \fﬂl‘-‘-c.
d  vertex _‘_(..:a\ =
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NOTE: If you are not asked to write the function in standard form, you can find the vertex using
a different method. The coordinates of the vertex of the graph of the function

|
Jc‘\«w.ue. ‘]20 ub e
f(x)=ax’+bx+c,a=0 isthe ordered pair (_b f( bﬂ YOL/L don
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l If you are given the vertex of the graph of a function and another point, you can find the

ct tion. ‘,
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Example 5: Write the equation of the’quadratic function which passes through the point (0, 7)
and whose vertex is (-2, 10).
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) = —2x"—ux *6

= oa=-2 , b=~z , =6
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Example 6: Find the quadratic function that satisfies: dLLS o&—fa"" X= ﬂ\

@ The axis of symmetry is: X=-4 ___=> -Q'[)Q - O\L'K 3 4\1 + QL U'D;"S. @
@ The y-interceptis: ~ (0.80) 2
@ There is only one x-intercept. No \IEJ'}\‘ E-I-L 6\";£+ =2 pg.: © =) %lb() "D‘LX*ZP)
-/
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Example 7: A rocket is fired directly upwards with a velocity of 80 ft/sec. The equation for its
GX-QYL‘LSL height, H, as a function of time, t, is given by the function H (t) = —16t* +80t .
Mﬂ{
, g\awh (19
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a. Find the time at which the rocket reaches its maximum height.
=) \"E_o\d,-.q_,ﬁ Y85 L Eft \fe Pte_x X—=Coo rA-'-‘nﬂtﬂe_ '

— —B D = . 5&(’0-“
b. Find the maximum height of the rocket. 't = _.‘?.- = — _ 2 5— <
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