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Solving Radical Equations

1. Find the positive value of x that makes the equation true, and then verify your solution is correct.

x? +4x = 4(x + 16)

2. Find the positive value of x that makes the equation true, and then verify your solution is correct.

(4x)3 = 1728
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Find the positive value of x that makes each equation true, and then verify your solution is correct.

1 x2(x+7) = 3 (14x? + 16)

2, x*= 13311
9

3. e 49 = 0. Determine the positive value of x that makes the equation true, and then explain how you solved the

equation.

4. (8x)? = 1. Determine the positive value of x that makes the equation true.

5. (9Vx)" —43x = 76
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6. Determine the length of the hypotenuse of the right triangle below.

3 mm

T mm T mm

7. Determine the length of the legs in the right triangle below.

14v2 em

&I o1

xTem

8. An equilateral triangle has side lengths of 6 cm. What is the height of the triangle? What is the area of the triangle?

6 cm

3cm Jem

2
9. Challenge: (%x) — 3x = 7x + 8 — 10x. Find the positive value of x that makes the equation true.

10. Challenge: 11x + x(x — 4) = 7(x + 9). Find the positive value of x that makes the equation true.
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1.  Find the positive value of x that makes the equation true, and then verify your solution is correct.

x* +4x = 4(x + 16)

x*+4x =4(x+16) Check:
x*+4x =4x+ 64

5 82 +4(8) = 4(8 + 16)
x“+4x —4x =4x —4x + 64

64 + 32 = 4(24)

2!

X =54 96 = 96
Jx? =64

x=8

2.  Find the positive value of x that makes the equation true, and then verify your solution is correct.

(4x)% = 1728
(4x)3 = 1,728 Check:
64x° = 1,728 (4x3)%=1,728
1 1 3 o
T = 123 =1,728
g (640" = (1L728)
5 1,728 = 1,728
x® =27
Vxd =27
x=3

Find the positive value of x that makes each equation true, and then verify your solution is correct.

L x(x+7) =3(14x* +16)

1 .
X2(x+7) = 5 (14x* +16) Cneh:
1
x34+7x2=7x*+8 222+7) = 5(14(22) +16)
XB+TxX2—Tx2=7x>-7x%2+8 1
4(9) == (56 + 16)
x*=8 2
1
V3 =38 36 =-(72)
x=2 36 =36
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x3=1,3311 Check:
Ve =11,3317 (1)3 =1,331"1
o7 111 '
x = 1,331 E=1'331_1
= = 1,381
o 3 LaaL
113 1,331°1=1,3311
1
=1

9

3, % — 49 = 0. Determine the positive value of x that makes the equation true, and then explain how you solved the
equation.

x? Check:

—=—49=0 5

x 7°—-49=0

x2-49=0 49-49=0

x*—49+49=0+49 0=
x* =49
VX% =v49
x=17

9
X
To solve the equation I first had to simplify the expression ﬁ to x2. Next, | used the properties of equality to

transform the equation into x> = 49. Finally, | had to take the square root of both sides of the equation to solve for
%

4. (8x)% = 1. Determine the positive value of x that makes the equation true.

B2 =1 Check:

8x=1 12=1
8x 1 1=1
8 8
|
*Ts
5. (9vx)" —43x = 76.
(9vx)" — 43x = 76 Check:
92(Vx)" — 43x = 76 (9(v2))? - 43(2) = 76
81x —43x =76 92(x/E)2 -86=176
38x =76 81(2) —86 =76
SHE_ 78 162 — 86 = 76
Sl 76 =76
x=2
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6.

dmm

32472 =x? Check:

9 +49 = x?
58 = x?

+V58 = /x2
i\/ﬁ=x
V58 = x

A negative number would not make sense as a
length, so x = V58.

7. Determine the length of the legs in the right triangle below.

14v2 em

&I cm

2+at=(1 4m2 Check:

222 = 142(V2)"
2x* = 196(2)

2x*  196(2)
2 2
x* =196

Jx% = +V196
142
x =414

x =14

x==

A negative number would not make sense as a

length, so x = 14.

Determine the length of the hypotenuse of the right triangle below.

Tmm

2
32+ 7% =58
9+49 =58
58 = 58

& cm

147 + 14? = (14V2)

2
196 + 196 = 14%(v2)
392 = 196(2)
392 = 392
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8.  An equilateral triangle has side lengths of 6 cm. What is the height of the triangle? What is the area of the triangle?

Note: This problem has two solutions, one with a simplified root and one without. Choose the appropriate solution
for your classes based on how much simplifying you have taught them.

Let h represent the height of the triangle.

32 + h? = 62
9+ h%=36
9-9+h?’=36-9

gem B.om h* = 27
JrZ =27
h=+27

h=+3%

[ h=+32xV3

Som S h=3V3

Let A represent the area of the triangle.

4= 8(33)
Z

A =3(3V3)

A=9V3

The height of the triangle is 3v/3 cm and the area is 9v/3 cm.

The height of the triangle is \/27 ¢cm and the area is 3v/27 cm*

2
9. Challenge: (lx) — 3x = 7x + 8 — 10x. Find the positive value of x that makes the equation true.

2
1,2 Check:
(Ex) —3x=7x+8-10x i 2
(— (4\/E)> -3(4V2) = 7(4V2) + 8 — 10(4V2)
i —-3x=-3x+8 21
%xz —-3x+3x=-3x+3x+8 1(16)(2) -3(4v2) =7(4v2) - 10(4V2) + 8
Lo 2 3(av2) = 7(42) - 10(4v2) + 8
1 8-3(4v2) = (7-10)(4v2) + 8
4(2) * =8 8- 3(4V2) = —3(4V2) + 8
x? =32 8-8-3(4V2)=-3(4v2)+8-8
Jx2 =32 -3(4v2) = -3(4V2)
2= /28
X=q2%% \/2_2 X V2
x=4V2

10. Challenge: 11x + x(x —4) = 7(x + 9). Find the positive value of x that makes the equation true.

11x+x(x—4)=7(x+9) Check:
11x +x* — 4x = 7x + 63 11(3v7) + 3V7(3V7 —4) = 7(3V7 + 9)
2 —
7x = T7x+63 33v7 + 32(V7)” — 4(3V7) = 21V7 + 63
7x—7x+x*=7x—-7x+ 63
e il 33vV7 — 4(3V7) + 9(7) = 21V7 + 63
= 33V7 —12V7 4+ 63 = 21V7 + 63
(33 —12)V7 + 63 = 21V7 + 63
x=+32x7
_ 21V7 4+ 63 = 21V7 + 63
x =32 xV7 21V7 + 63 — 63 = 21V7 + 63 — 63
x=3V7 2147 = 21V7
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