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Answer Key

1. Which of the following best describes the principal square root of a non-negative number
a?

The principal square root of a non-negative number a is defined as the non-negative
number that, when squared, equals a. In other words, if b = y/a, then b > 0 and b* = a.
The word “principal” specifically rules out the negative root.

The non-negative number b > 0 such that ¥ =a

2. Simplify /72.
Step 1: Find the largest perfect-square factor of 72.

72 =36 x 2

Step 2: Split the radical and simplify.

V72 = V36 x 2 = V36 - V2 = 62
VT2 =62

3. Simplify v/98.
Step 1: Find the largest perfect-square factor of 98.

98 =49 x 2

Step 2: Split and simplify.

V98 = VA9 X 2 = V49 - V2 = 7V2
V98 = 72




4. Simplify v/18 + v/50.
Step 1: Simplify each radical separately.

VI8 =vV9x2=3V2
V50 = V25 x 2 = 5v/2
Step 2: Add like radicals. Both terms have /2, so they can be combined just like like

terms.
3V2+5vV2 = (3+5)V2 =82
V18 4+ V50 = 8v2

5. Simplify 5v/12 — 21/27.
Step 1: Simplify each radical.

V12=V4x3=2V3
V2T =v/9%x3=3V3

Step 2: Substitute back and simplify.

5vV12 — 227 = 5(2v/3) — 2(3v/3) = 10vV/3 — 6v/3 = 43

5V12 — 2v/27 = 43
6. Simplify v/20 + /45 — /80.
Step 1: Simplify each radical.
V20 = Vix5=2V5
V45 =v9x5=3V5

V80 = V16 x 5 = 4v/5
Step 2: Combine all like radicals.

2V5+3V5 -4V =243 -4)V5=1V5 =5
V20 + V45 — V80 = V5




7. Evaluate v/2 - v/32.
Step 1: Multiply the radicands. The rule is v/a - Vb = Vab.

V2-V32=V2x32=64

Step 2: Evaluate.

V64 =8
V2-4/32=38

8. Simplify (2v/3)(3v/6).

Step 1: Multiply the whole-number parts together and the radical parts together.

(2v3)(3V6) = (2 x 3) (V3 x V6) = 618

Step 2: Simplify /18.
VI8 = V9o x2=3V2

Step 3: Substitute back.

618 =6 - 3v2 = 18V/2
(2V/3)(3V6) = 18v/2

9. Evaluate (v/5 +2)(v/5 — 2).

Step 1: Recognize the difference-of-squares pattern. This has the form (A+ B)(A —
B) = A* — B2

Here A = +/5 and B = 2.
Step 2: Apply the formula.

(V54+2)(V5-2) = (V5?2 -(22=5-4=1

(V5+2)(vV5—-2)=1
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Step 1: Use the quotient rule for radicals. \/Ti = \/%.

10. Simplify

24 24
va_ 2 g
V6 6
Step 2: Evaluate.
Vi =2
v _,
V6
11. Simplify @
V3
Step 1: Apply the quotient rule.
V75 [75
vis _ B 3
V3
Step 2: Evaluate.
V25 =5
75
Y " _5
V3
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12. Rationalize the denominator: —.

V5

Step 1: Multiply numerator and denominator by /5. This clears the radical from
the denominator without changing the value of the expression.

B5VE_Vh 55
V5 V5 (ap 5

Step 2: Cancel the common factor of 5.

o g
5
5
> -5




13. Rationalize the denominator: —.

V2

Step 1: Multiply numerator and denominator by /2.

3 V2 _ 32 3V2

V2 V2 (V2?2 2

The denominator is now rational. There is no common factor to cancel.

3 3V2
V2 o 2
. . . 4
14. Rationalize the denominator: )
V6 —2

Step 1: Identify the conjugate. When the denominator is a binomial containing a
radical, multiply by its conjugate. The conjugate of (v/6 — 2) is (v/6 + 2).

Step 2: Multiply numerator and denominator by the conjugate.

4 V642 4(V6+2)  4(V6+2)  4(V6+2)
V6—2 V6+2 (V6)2—(2)2  6—-4 2

Step 3: Simplify.
A(vV6 + 2)

T:2(\/6+2):2¢6+4

4

—2v/6+4
V6 —2

1
15. Rationalize the denominator: ———.
V3++2
Step 1: Identify the conjugate. The conjugate of (v/3 ++/2) is (v/3 — v/2).
Step 2: Multiply by the conjugate.

1 V3=V VB-VE VB-V2 VB-R

V3+v2 VB-V2 o (VB - (V2R 3-2 1
Step 3: Simplify.
~V3-12
1
Viiva ViV




16. Solve for z: /x =T.
Step 1: Square both sides to eliminate the radical.

(V) =7
r =49

Step 2: Check. Substitute back into the original equation.

VA =7 v
r =49

17. Solve for z: Vx + 5= 3.
Step 1: Square both sides.

(Vo i) =3

r+5=9

Step 2: Solve for .

r=9-5=4

Step 3: Check.

18. Solve for x: v/3x +1=4.
Step 1: Square both sides.

(V3z +1)* = 42

3r+1=16
Step 2: Solve for .
3z =15
rT=25

Step 3: Check.

V3B)+1=V16=4 v



19. Solve for z: V22 —1 =2 — 2.
Step 1: Square both sides.

(V2r —1)* = (x - 2)?
20— 1=2"— 4z +14
Step 2: Rearrange into standard quadratic form. Move all terms to one side.
O=2—4dz—224+4+1
0=21"—6x+5

Step 3: Factor.
0= (x—1)(z—5)
r=1 or r =05
Step 4: Check both solutions. Squaring can introduce extraneous roots, so checking is

required.

Check x = 1:
V2)-1=v1=1 and z2-2=1-2=-1

1# —1, so z = 1 is extraneous (rejected).

Check x = 5:
V26)—1=v9=3 and 2-2=5-2=3
3=3

x=>5only (z=1Iis extraneous)

20. Which of the following is the solution to /x = —37

The principal square root of any real number is always non-negative by definition. There
is no real number x for which \/z equals a negative value. Therefore, this equation has no
solution.

| No real solution |

21. Find the domain restriction for v/2z — 10.

Step 1: Set the radicand greater than or equal to zero. The expression under a

square root must be non-negative.
20 —10>0

Step 2: Solve for z.
2x > 10

r>5



1
\/x—4'

Step 1: Identify the restrictions. There are two issues to consider.

22. Determine the domain of f(z) =

First, the expression under the square root must be non-negative:

r—4>0 = >4

Second, the square root is in the denominator, so it cannot equal zero (division by zero is
undefined):
Vr—4#0 = z2—-4#0 = x#4

Step 2: Combine both restrictions. x > 4 and x # 4 together give x > 4.

T >4

23. Simplify v/54.
Step 1: Find the largest perfect-cube factor of 54.

54 = 27 x 2

Step 2: Split and simplify.
Y5i= VITX 2= V7T 2=3V2
V54 = 3V/2

24. Simplify v/48.
Step 1: Find the largest perfect-fourth-power factor of 48.

48 =16 x 3

Step 2: Split and simplify.
V48 = V16 x 3= V16 - V3 =2V3

V48 = 2v/3



25. Simplify V22 + 6x + 9.

Step 1: Factor the expression under the radical. Recognize this as a perfect-square
trinomial.
2+ 62+ 9 = (v + 3)?

Step 2: Apply the square root.
(x + 3)?

Step 3: Simplify using the rule vu? = |u|. Since z can be any real number, (z + 3)
could be negative. The square root must be non-negative, so we use the absolute value.

Vi(zx+3)?2=|z+3]
Va2 +6x+9=|r+ 3]

Thank you for learning with ApexMath!

If you found this lesson helpful, we’d love for you to share your feedback or leave a review.
End of Lesson e ApexMath




