Quadratic Functions Solutions

1)
(@

(b)

2)
@

(b)

3)
@

(b)
(©

By completing the square

X¥+4x+7 = (X+2P+a=xX+4x+4+a
matching up no.s 7 = 4+a
= a = 3
y = X+4x+7 AY
= y = (x+2*+3

= The function has a minimum of 3 where x=-2

y=(x+2)°+3

<>

The dashed lineis the axis of symmetry which has equation x = -2

fix- X+ 8x—-3
By completing the square

fix— X+8x-3= (x—pP+gq=x—2px+p’+q

matching up x's 8 = =2px p=—4

matching up no.s 3 = p*+q=16+q q=-19
X+ 8x—3=(x+4)-19

= p = -4 g=-19

When x = -4, the function will have a minimum value of —19

By completing the square

X+Ax+14 = (x+pP+g= xX2+2px+pi+q
matching up x's X = 2pX p=2
matching up no's 14= p’+q=4+q q=10
= p = 2 g = 10

= Minimum value of x? + 4x+ 14 is 10 which occurswhen x= -2

For equal roots

X¥+4x+k = 0

a =1 b = 4 c = k
b*-4ac = O
£-4x1xk = 0
16 = 4k
= k = 4



4)

(a) fixo =12-8x—-x = q—(X+p)P==xX*—2px—p°+(q
matching up X's —8x = —2px p=4
matching up no's 12= —p?+q=-16+q q=28
12 -8x—x2 = 28— (x + 4)?
= p = 4, qg = 28
(b) f :x - hasamaximum value of 28 which occurswhen x=-4
(c) Minimum value of ;2 occurs when
12-8x—-x
12 - 8x — X* has a maximum value.
= Minimumvalueof;Z:i
12-8x-x= 28
5)
@ By completing the square
X-8x-1 = (x+aP+b=x*+2ax+a+b
matching up x's —8x = 2ax a=-4
matching up no's —1=a+b=16+b =-17
X—-8x—-1=(x—-4)?-17
= a = -4 b = -17
Minimum value of X2 —8x—1 is =17 which occurswhen x=4
(b) Maximum value of Zax_1 _;X =1 occurs when x*—8x-1 has a minimum value
=Maximum value of — = = 1
X°=8x-1 =17
Maximum value of 2; = -1
X" —-8x-1 17
(© Tocutyaxis x =0
= Curvecutsy axisat (0, -1)
Tocut x axis y = 0

x*-8-1 = 0
(x-4)2-17 = 0

(x-4p = 17
X-4 = +J/17
X = 417

—  Curvecutsxaxisat (4—\/]7,0),(4+\/ﬁ,0)
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The line of symmetry (dasheﬂ line) isx=4

6)
Let v mph be Bill’ s speed.
= Ashanasspeed = Vv+2
Timefor Bill to travel 28 miles = 28
Vv
Timefor Ashanato travel 28 miles = _28
(v+2)
Bill’'stime — Ashana’'stime = 20 minutes
BB 1
v (v+2) 3
28(v+2)-28v  _ 1
= = =
v(v+2) 3
28(v+2-v) _ 1
= N @ 7 = =
v(v+2) 3
56 1
= = =
v(v+2) 3
Multiply both sidesby 3v(v + 2)
168 = v(v+2)
= vV+2v-168 = O
(v+14)(v-12) = O
v+14 = 0 or v—-12 = 0
v = -14 or v = 12
= Bil'sspeed = 12mph
and Ashanasspeed =  14mph
7)
(k=12 —-2(2k + 1)x + 4k + 0

9
a = (-1, b

For equal roots b* - 4ac
= [-2(2k + 1)]? = 4(k — 1)(4k + 9)
4(2k + 1)? — 4(4k? + 5k -9)
+4 (42 + 4k + 1) — (4k? + 5k —9)
4 +4k+1-4k* -5k +9

—22k+1), ¢ = (4k+9)
0

0
0
0
0
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-k+10 = O = k = 10

fixo = 5-8x-x
By completing the square

fixo =5-8x—-x=0a—(X+PB)2=x*—2Bx—P*+a
matching up X's -8x =-2px B=4
matching up no.’s 5 =—p’+a=-16+a a=21

5-8x—x= 21— (x +4)?
a=21 L=4

= Maximum value of f:x - is21 which occurswhen x = -4

(©) y = 5-8-X
Tocut x axis, y = 0
= 5-8&-x* = 0
= 21-(x+4) = 0
(x+4)y? = 21
x+4 = /21
x = -4xJ21
—=Curve cuts the x axis at (—4 -J/21, O) and (—4 +4/21, O)
Tocutyaxis, x = 0
= y = 9
= Curvecutsy axisat (0, 5) :
(-4,21) Ly
The dashed line is the axis of symmetry
equation x = -4
(—4 -Jp1, o) (0, 5) .
>
/ -4 “—4+\/2_1, O)
9)
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(b)

Ba-2x*+2ax+1 = O
a=(3a-2 b = 2a c =1
For equal roots b?—-4ac =
(2a)>-4(3a-2)x1 =
da-43a-2) =
+4 a-3a+2 =
(a-1H@-2) =

O OO oOo

0

2
25¢-10x+1 = O

a = 25 b = -10 C 1

b*-4ac = (-10)’-4x25x1=100-100=0
= The equation has equal roots

which has



25¢-10x+1 = 0
B5x-1)(5x-1) = 0
= 5x-1 = 0 AV
1
X = —
5
= Curvetouches x axis at (% , 0)
Tocutyaxis x = 0 (0.1)
= y = 1
= Curvecutsy axisat (0, 1) (1 ) »X
—-,0
10) °
@ By completing the square
5+8x—2¢ = a(Xx-b)2+c=ax’—2abx+ab’+c
matchingupx?’s  -2x* = ax* a=-2
matching up X's 8x = —2abx
= 4bx b=2
matching up no's 5 = ab’+c
= 8+c c=13
So 5+8x—-2¢ = 13-2(x-2)?
= The maximum value of the function is 13 which occurswhen x =2
(b) Tocut x axis y = 0
5+8-2¢ = 0
13-2(x-2? = 0
13
X=2¢ = —
(x-2¢ = =
X—-2 = i\/1—73
2
x = 21 |2
2
= Curvecutsx axis at (2— 1—230] and (2+\/§,OJ
Tocutyaxis x = 0

= Curvecutsy axisat (0, 5)
Equation of axis of symmetry is x=2

(©)

Minimum value of
5+8x—-2x

= Minimumvaue =

13

> occurs when 5 + 8x — 2x* is a maximum.



