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12 Quadratic Functions

12-1 Quadratic Equations with Perted Sguares
Objective: To solve quadratic equations involving perfect squares.

Vocabulary

Perfect square An expression such as *, 1* - I)2, or (2x + ,2.
Roots of * : ft An equation in the form "perfect square : k" (k > 0) can

be solved by the method shown in Examples I and2.

Ifft > 0, then* : ft has2 real roots: x : t'JE.
Ifft = 0, then* : khas lrealroot: x : 0.

If /r < 0, then * : ft has no real roots.

Example 1 Solve: a. m2 :36 b.3P :48 c. * - 11 :0 d. m2 : -25

Solution a, m2 : 36 b, 3? : 48

m:!^lT6 ?:16
m:!,6 r:X..,1L6:X.4

The solution set is {6, -6}. The solution set is {4, -4}.

c.*-11:o d.m2:-25
* : It Since the square ofanY real

.r : tVll number is always a nonnegative

The solution set is {VlT, -VI-U ' number' there is no real solution'

Solve. Express irrational solutions in simplest radical form. If the

equation has no solution, write No solution.

l.*=49 2.2*:tB t.*:# 4.a2:-r6
5.2t=r28 6.5*:125 7.9*:81 8.*-81:0
g.*+25:0 lo.m2-10:0 lL.0: a*-zq 12.o:3m2-75

Example 2 Solve (.r * 3)2 : 49

Solution (x + 3)2 : 49 Note that (x + 3)2 is a perfect square'

x * 3 : + ",f 49 Find the positive or negative square root of each side.

x : -3 * 7 Subtract 3 from each side.

x:4 or x : -10
check: (4 + ,2 + 49 (-lo + zt2 2o +g

f !+g G7)2 =q9
49 : 49.J 49 : 49.,/

The solution set is {4, -10}.
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12-1 Quadratic Equations with Perfecl Sguares @ontinued)

Solve. Express irrational solutions in simplest radical form. If the
equation has no solution, write Na solution.

13.(.r-3)2:0 14.(r-I)2:16 15.(r-5)2:100
16. (x - I)2 : 25 17. (2x + qz : 225 lE. (t - 4)2 : g

Solve. Express irrational solutions in simplest radical form. If the
equation has no solution, write No solution.

t9.9t*-1:35 20.27:z?-5 21.3*-9:33
22.64=2P-g 23.2n2*6:38 24.7**r=64
25.3(m - 2)2 : 15 26. 4N = 4(z - 2)2 27.2(x - 5)2 :98
28. 25 : (L,c + D2 29. 5(m - 3)2 : 80 30. 6(z + ,2 : 216

31.3(x -I)2= -24 32.(3x-t)2+12:4 33.6(x *5)2=24
34.7(x+2)2:!12 35. (.r -D2- 1 =35 36.2(3n- 1)2=8
37.3(2x-I)2:27 3E,2(x+12 -4:68 39.5(x - L)2 +3:23
40.*-2x+1:9 4t.*+lgr*81:98 42.*-I2;x*36:64
$.*-4x*4:16 44,**1&*25:g1 45.n2-gn*L6=36

Mixed Review Exercises

Express each square as a trinomial.

1. (.r - 8)2 2. (2x + D2

4. (-2c + 3)2 r. (" * *),
,. (+. * +), '. (+" - +),

3. (4x - ,2
u.0-+),
9. (x + 1l)2

Example 3

Solution

Solve: a. 3(x - 2)2 : 2l

a. 3(x - 2)2 = 2I
(x-2)2=7

x-2:t^Jj
x:2+fi

x:2+"17 or x=2-rt
The check is left to you.
The solution set is

{2+.,11,2-rlT.

a.f+1oy+25:36
v.f+loy+25:36

rg + 512 :36
y+5:tV36
y+5:t6

):-5*6
! : I or ) : -11
The check is left to you.
The solution set is {1, -11}.

Note: Erenrple 3(b) could also have been solved by factoring.
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