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| Written solutions to the chapter problems. Check each step, then correct yourself.

o Square root method, first steps
a) £ = +1/49 = +7. The solutions are 7 and —7.

b) Divide by 5: 2 = 9, so * = £3. Check: 5 - 9 = 45. The solutions are 3 and —3.

0 A square plus a shift

Take square roots: ¢ + 4 = +5.

Ife+4=5thenz =1;ifx +4 = —5thenx = —9. Checkz = —9: (—5)2 = 25. The

solutions are 1 and —9.

° Answer as a radical
z2 = 20,50z = £4/20 = £2+/5.
Since V5 ~ 2.236, x ~ 4.47 or ¢ ~ —4.47.



o True or false?

She is wrong. Both 32 = 9 and (—3)2 = 9 are positive, so no real number squared equals
-9

The equation 2 = —9 has no real solution.

o Standard form
a) Subtract2z + 7:322 —2c —7=0,s0a =3 b= —2,¢c = —T7.

b) Expand: 2 4+ 22 — 3 = 5. Subtract 5: 22 +2x — 8 =0,s0a =1,b=2,¢c = —8.

o Counting solutions
a) A =25 — 8 =17 > 0: two solutions.
b) A =144 —4-4.9 = 144 — 144 = 0: one solution.

0A=1—-4-2-3=—-23 < 0:no real solution.

° Zero-product warm-up
Eitherx —6=Qorz+2=0,sox=6orz = —2.

Expanding: 2 4+ 2z — 62 — 12 = 22 — 4 — 12. Checkz = 6:36 — 24 — 12 = 0.

o Complete the square
x? + 8z = —7.Half of 8is4,and 42 = 16: 22 + 8z + 16 = 9, s0 (z + 4)%> = 9.

Thenz+4=4+3,sox=—1lorz =—7.Checkz =—-1:1—-8+7=0.



o Completing the square with a radical
z? — 10z = —18. Add 25: (z — 5)2 = T.

So z = 5 & /7, which gives £ =~ 7.65 or z =~ 2.35.

Q Quadratic formula with a leading coefficient

a=3b=1c=-10A=1+120=121 =112
—1+11 10 5 -12

= ——FT—,S0 = —(F/— = _—-0orx = —— —-2.

6 6 3 6

0 Irrational solutions

A=36—28:8,som=L22‘/§=3i\/§.

Numerically,  ~ 4.41 or x ~ 1.59.

@ Which method?

a) Square root method: 2 = 9, so x = +3.
b) Factoring: (z + 3)(x +4) = 0.soz = -3 orz = —4.
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¢) The quadratic formula: A =9+ 20 =29, soz =
rz~ —1.19.

,thatis z ~ 4.19 or

e A rectangular patio

Let w be the width in feet. Then w(w + 5) = 84, so w? + 5w — 84 = 0.

A =25+336 =361 =192 sow= @,thatisw=7orw=—12.

A width cannot be negative, so the patio is 7 ft wide and 12 ft long. Check: 7 x 12 = 84.



Q Find the error

The zero-product property only works when the product equals 0, not 10.

Correct work: 22 + 3z — 10 = 0, so (z +5)(x —2) =0andz = —5 or z = 2. Check
r=2:44+6=10.

G Reading a table of values
a) The solutions are the values of  wherey = 0:x =1 andx = 3. Check: 9 —12+4+3 =0

b) The lowest value in the table is —1, reached at € = 2, halfway between the two zeros.

The lowest point is (2, —1).

e One solution exactly
Weneed A =%k?>—-4-1-16=k*—-64=0,s0k=8ork= —8
Fork=8z2+8z+16=(z+4)2=0,s0z = —4.

a Completing the square when a is not 1

1
Divide by 2: 2 — 6z = —g. Add 9: (z — 3)% = ?3
Sox =3+ 1—23 =3+ 226,about5.55 or 0.45.

12+ v104  6++v26

Formula check: A =144 — 40 = 104, z = 1 5

, the same values.



© The fating tool

It hits the ground when h = 0: 144 — 16t%2 = 0, so t> = 9and t = 3 (the value —3 is

rejected because time cannot be negative).

After 1 second: h = 144 — 16 = 128 feet. The tool lands after 3 seconds.

Q A ball thrown upward

a) Solve —16t2 + 32t + 48 = 0. Divide by —16:t> —2t —3 =0, s0 (¢t — 3)(t + 1) = 0.
Since t > 0, the ball lands at £ = 3 seconds.

b) The ledge is at 48 ft: —16t2 + 32t = 0, s0 —16t(t —2) =0 andt =0 ort = 2. The
ball is back at ledge height after 2 seconds.

@ A line cuts a parabola
Setequal 22 — 3z =2z — 6,50z2 -5z +6 =0, (z —2)(x —3) =0,andz =2 or
=3

Using y = 22 — 6: y = —2 and y = 0. The solutions are (2, —2) and (3, 0). Check (2, —2):
4—-6=-2

Q Tangent line or no intersection
a)z2+2z+1=4z,s0ox?2—2x+1=0,(z—1)2 =0,z = 1. One point: (1,4); the line
is tangent to the parabola.

byz24+1=2zx—3,s022 —2x+4=0.A =4—16 = —12 < 0: no solution, so the

graphs never meet.



Q Reading a graph
a) The x-intercepts are (—4,0) and (2,0), soz = —4 or &£ = 2. Check: 16 — 8 — 8 = 0.

b) 2 4+ 2z = 0, so z(z +2) = 0and z = 0 or x = —2. These are the x-coordinates

where the parabola meets the horizontal line y = —8.
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