MTH 95: Intermediate Algebra Winter 2020

Quadratic Graphs and Vertex Form
fx)=axtbx +c w¥ a0

A
1. Here is the graph of a%quadratic function)

2. Here is the graph of a quadratic function.
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a) Does it open upward or downward?
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b) Where is its vertex? '

(3 3 Ll)

c) What is its axis of symmetry?
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d) What is the function’s domain and

Cayimy = "S@@X

wicg 3 mfp#("”/“’) E_ Lt 7 o<>>

~

X2 be+C, e) What is its vertical intercept?

(0,5)

f) Does the function have horizontal
intercepts? If so, what are they?

(L) = (50)

Instructor: Alex Jordan 1

i~

6y

2
£ x\
¢ —4 —2 2 \4 6
-2
—4

a) Does it open upward or downward?

U

b) Where is its vertex?

¢-1,4)

¢) What is its axis of symmetry?
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d) What is the function’s domain and

(-0, 02) (-—oo) Y

e) What is its vertical intercept?
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f) Does the function have nzont

intercepts? If so, what are they?
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3. Sketch the graph of a quadratic function 4. Sketch the graph of a quadratic
that does not have any horizontal inter- function that opens downward and
cepts. has exactly one horizontal intercept.
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5. Let f be a function defined by f (x) = 4x? +9x+55 In the fo
to do arithmetic, but please do not use a calculator to do any graph1

, it is OK to use a calculator

m
( k ) \L ) a) Where is the vertex of the graph of f? b) In the graph of f, wherajs the y-intercept?
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c¢) In the graph of f, are there any x-intercepts, and if so, where are they? 8l._8 S

(2,7)
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d) Use your answers so far to sketch a graph of f. The “special points” may not be at nice
whole numbers s0 you should label the :
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6. An object was launched from the top of a hill (at 30 feet above sea level) with an upward
vertical velocity of 100 feet per second. The height of the object can be modeled by the function
h(t) = —16t*+100t + 30, where t represents the number of seconds after the launch. Assume
the object landed on the ground at sea level. How high did the object get before it started to
fall back down? How many seconds did it take to get that high? (It is OK to use a calculator to

do arithmetic.) Sh.... 2115 secnds
C\\Acd(c‘\ﬁc 'Gmdw \(rJe wore <,
k (h, &) b _ —loo —wo _ 25
P h: -'Ec—; = _L(_\b) = -3 = A - 3: \’LS—
. k=B h(31n2s) = -le(3125V 00 (3-27) + 30
=7t = 18625

verkex ab (3125,186.28) — It Gor \86-2F P4 abore 5o \ewe)
7. Where-is the vertex of y = 3(x —9.1)2—3.6? whore S*W“U o Ce\.
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8. Write the@e?t’eggrm for the quadratic func@ whose vertex is (1,9) and has leading

coefficient a = —8.
v / h/ \k

£ = alxhY +k | gmene wwier fuan
£ = -8 (x-\Y +94

9. A graph of a function f is given. Use the graph to write@ formula for f in vertex fornt) You will
need to identify the vertex and also one more point on the grap‘}Zo find the leading coefficient.

6Ay ans') = C\'\ , ) .
4 ‘F(‘&\ =C\CX"»\\ + k

5 (t’m EE) = o (x-3)*+ S

ol 4 6\ £ = a(\-3V +s = 3
£ =3 al-2¥rS = 3
a4 +S =3
gl S £lx1 = "-é-_(x-s)z*—"j g B : ;,__2"
3
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10. Currently, an artisan can sell 60 handmade dining tables every year at the price of $900 per
table. Each time she raises the price by $20.00, she sells 1 fewer table per year. Let f be a
function where the input is how many times she raises the price by $20, and the output is how

much revenue she takes in. Then
rC\"”‘“C

(price) - (number sold)
F0x) = (900 + 20x ) @74y (O~ <)
£ (x) = 5400==Z86mp—20"

54000 +300= ~2D > -
How many times should she raise the price by $20 td_ maximize revenue?
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11. You will build a rectangular sheep enclosure next to a river. There is no need to build a fence
along the river, so you only need to build on three sides. You have a total eet of fence
to use. Find the dimensions of the pen such that you can enclosq(the maximum possible area,
One approach is to let x represent the length of fencing that runs perpendicular to the river,
and write a formula for a function of x that outputs the area of the ehclosure. Then find its
vertex and interpret it.
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Completing the Square

1. Use a square root to solve the equation.

a) (x+i§)= 16 b) (r+3)2=13
(o (
: = “
N/ l""’s( “ r+3 =y13 o +x3=-/13
45 =4 or X+S==
X ="( or X =-9 r= —3+J‘—§— o€ r="3 ~J_\_3—

2. Solve the equation. Try to notice that the left side is a perfect square trinomial, and use that to
make the equation resemble those from the previous exercise.

a) 2=22% + 20x + 100 =5 b) 16t2—24t $9 =64
‘XL S — 2
‘ n (4¢ — 3) =61
recsjnze (x +10) =5 G328 o Y£-32-8
+t0 =I5 o 0O =~J5 qt=1 - HE =°%
x =-tor{S o w=-0-JF = L - :%

3. Solve the equation by completing the square. |

a).ﬁif’ﬁz 55 b) t2+4t=-1 <’L)1: -‘-"7:'5l
Cs(;::\e tj:;\;&: Kor G x 4—:-)( = 53+9 1Yt +\1 f. 3 _ =
ey-F Gy T (er2)"=3 -
= 37- x+3=8 o *+3="9 £+2 =43 v L2
=9 ~ =S or x ==L} or it e Leaeis
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c) y2+10y +24=0 d) 22+52—1=0 ( )
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g +\0y = A 2 15 15
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(’7‘, Yir oy +1S = 1 2 29 =015
- L 2 (% ' - Y
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4. For each quadratic function given in standard form, give the formula for the function in(vert
form. Then state the location of the vertex on the graph of that function.
v\\:s " a) f(x)=x2+4x—3 — b) g(x)=4x*>—32x—2 C:\(X—-h\’l"‘k
deke b e xrUx+-Y - = {(-8x) -
(‘»P\s\? X 3 L((‘x—--) 7 (“3 = (- ‘__0
Z“ 5‘1‘“"“' = (xa+ Z\L —t ’ﬂ(xi—ﬂx*lb-le) -2 =l
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5. For each quadratic function given in standard form, give the formula for the function i @

form,)Then state the domain and the range of that function.

) f(x)=x2—14x +43
= P Ux #UY —~49e 13
R S St S
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=3 =(x-F) -G
=0
romof: doman > (’00/00)
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b) g(x)=—x2—18x—80
= —(x*+18<) — BO
(x FiBx +B1 —8\) ~30
= ({w—o\\ @30 8O
- - (xxQ) +8l —80
= —(xr )+
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