Lesson 5: Applications of Radicals

Exponents and Radicals Lesson #5:
Applications of Radicals

Application - Ordering a Set of Irrational Numbers

Without using a calculator, arrange the following mixed radicals in order
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Use the Pythagorean Theorem to determine the exact length of AB. Express the answer as
a) an exact value in simplest mixed radical form

b) as a decimal to the nearest hundredth Vd + s
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Class Ex. #3




6D 8 ¢ |44 ~6H = y= SV

60 =gy X 63

-6
X*= |16 3 10,7703 -
Complete Assignment Questions #4 - #7 X = m N \){\ d Y%‘H’\ -

2. deumal
#(,3,4,5,6ac lac '\793 |01 places
Class E" # | Given that /5 is approximately equal to 2.24, and 1/50 is approximately equal

to 7.07, then find the approximate value of

a) /500 b) /5000 c) /20 d) +/0.05 e) V05

Other Applications

Complete Assignment Questions #8 - #12

Assignment

1. Without using a calculator, arrange the following radicals in order from greatest to least.

37, 53, \/60,2\/11,%«/200
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2. Without using a calculator, arrange the following radicals in order from least to greatest.

6 54 3
T, 3927, V16, 3\ Ve

3 3 3 3
3. Consider the following radicals: 21/ 11 , 3v/3, 4/2, 2:/6..
a) Explain how to arrange the radicals in order from least to greatest
without using a calculator.

b) Arrange the radicals in order from least to greatest.
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4. Consider 4 POR as shown. Students are trying to determine P
the length of PQ using the Pythagorean Formula.

Louis expresses each side to the nearest hundredth and

calculates the length of PQ to the nearest hundredth.

Asia uses the entire radical form for each side and
expresses her answer to the nearest hundredth. 0 R

a) Complete each student’s work.

Louis’s Work
(PQ? = (QR? + (PR?

=5.83%2 +

Asia’s Work

(I>cz)2 = (@R)2 + (1>1z)2

-/ -

b) Which student’s answer is more accurate? Explain.

¢) State the exact answer as a mixed radical.
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5. Use the Pythagorean formula, ¢? = a? + b2, in the given Z
triangle to calculate the length of XY. Express the answer as 19 cm ’—‘ .
cm
i) anentire radical
ii) amixed radical Y

iii) adecimal to the nearest hundredth

Find the lengths of the missing sides.

Express the answers in simplest mixed radical form.

a) b)

X X

4
3 6
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7. Determine the exact distance between the following pairs of points.
Answer as a mixed radical in simplest form.

a) (-3,8)and (-1,4) b) (3,2) and (-3,-4) c) (15,8)and (9,20)
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8. Giventhat 1/6 is approximately equal to 2.45, and /60 is approximately equal
to 7.75, then, without using a calculator, find the approximate value of

a) +/ 600 b) /6000 ¢) +/ 600 000 d) +/0.06

JYGTIERY.  The length of KL can be represented by which of the following?
Choice

J
A. 540
: e
C. /30 K 7,
D.

10. The volume of an ice cube is 32 000 mm®. The exact length of each edge of the ice cube
esponse

3
can be written in simplest mixed radical form as p+/g where p and g are whole numbers.

The value of p—gq is .
(Record your answer in the numerical response box from left to right.) Dj:D
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11. The smaller square has side length 8 cm. The side length of the larger

square can be written in simplest form as p\/q , where p,ge N.
The value of pq is .

(Record your answer in the numerical response box from left to right) |:|:|:|]
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Use the following information to answer question #12.

In Ancient Greece, a formula was developed which could be used
to calculate the area of a triangle. The formula, known as Heron’s
Formula, is shown below.

A=+/s(s—a)(s—Db)(s—c)

where a, b, and c are the lengths of the sides of a triangle,
a+b+c

and 5= )

12. The area of a triangle whose sides measure 14, 15, and 25 can be written in simplest
form as p\/26, where a € N. The value of p is :

(Record your answer in the numerical response box from left to right) D:Ij]

Answer Key
1. 5/3,3/7,/60,51/200,2¢/11 2. %W 3\/&@,7\%,—33—27
3. a) Convert the mixed radicals to entire form and compare the radicands. b) 2% , 3\3/3 , 2\3/ﬁ , 4\3/5

4. a) Louis 8.48, Asia 8.49
b) Asia because she used exact values rather than rounded values in her calculation. c) 6\/3

— —
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4. a) Louis 8.48, Asia 8.49
b) Asia because she used exact values rather than rounded values in her calculation. c) 6\/5

5.4) 1/336cm ii) 4/21 em iii) 1833 cm
6. a) 4/5 b) /6l ¢) 2¢/11
7.a) 2¢/5 b) 6/2 ¢ 6/5

8. a) 245 b) 775 c) 775 d) 0.245

9. B 10* ! ‘ 6 ‘ ‘ ‘ 11* ! ‘ 6 ‘ ‘ ‘ 12.‘1 ‘ 8 ‘ ‘ ‘
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Lesson 6: Rational Exponents Part One

Exponents and Radicals Lesson #6:
Rational Exponents - Part One

Review of the Exponent Laws

The exponent laws with integral exponents and numerical and variable bases were covered in
previous math courses.

Complete the table as a review of the exponent laws.

Numerical Bases Variable Bases Exponent Laws

83 X 82 =(8-8 W)W a3 X 22 =; (a-a-a)a-a) Product Law

EPCEN PE S N _ 5 + 3B mon m+n

=8 o’ 8 =a or>a (@™(a™) = a
83;82=8'8' Prgk 2% \ Quotient Law

e 8-8 ' a-a
am - an = ﬂ = am [
=8 or 8 - 32 =a or'a” *3 a"
(a#0)

(8 -7)35-(?{; @B -7Q8-7)_|(a .b)3ff; -b)(a - b)(a - b) Power of a Product Law
=(8-8-8C 397 =(a-a-a)( bpb
@y <" oM™
—g3.73 =

DR TR
© 3 . B
"7 0 .

(b #0)

(83)2 — (83)(83) (613)2 — (613)(613) Power of a Power Law

= N0 o8 - ( ax-a a-me™ = am"

g6 or 8 X B2 —a or x 3 2
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1

Investigating the Meaning of a"

a) Complete and evaluate the following.

i /5 F35 5 i) 52-”5%_5D+|} §D=| 5
X X"I Xn+m

=5

Deduce a meaning for 5 2 int radical form.

b) Complete and evaluate the following.

1 1 1 + ! \
i) %%%:3/ -8 Qi) 2327 .27 2D [H}:ﬁ
1
Deduce a meaning for 27 . = \3/;_[

¢) Write the following in radical form and evaluate manually. Verify with a calculator.

i 252 = () s =) 64 = 3y =i 817 = @:3
BRA(1-3) @ 029 /—

d) erte the following in radlca form.

i) x7= Wn)w— /Fm) p%= |0)°y) ar = ya

Investigating the Meaning of a"

1. a) Complete and evaluate the following.
_ > 135 i

F - 5
Deduce a meaning for5* in radical form. J—5—3_-

b) Complete and evaluate the following.

i) W\WW: = ii) 2%.2%.2%= 2D+D+D:2D

w||\J

Deduce a meaning for 2

¢) Write the following in radical form.
£ AP0

i) x3 =0« iii) pZ?= iv)a" =

EESI R Pt -
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2 1 2 2 1
2. a) Evaluate i) 87 =(8%)’= (%) = Qa TiHs® =(8)° =8 = 3\/67;’—= 4
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2 1 2 2 1
2. a) Evaluate i) 87 =(8%)’= (%) 3 Qa TiHs =67 = Us?) = 3\/67)’-= 4

a 2 2
b) Which of the calculations above is the easier method for evaluating 83 ? 5 l 83 = G ,8)

¢) Write the following in radical form and evaluate manually. Verify with a calculator.

3 5 3
i) 647 = i) 42 iii) 81°

2 2
3. a) Use exponent laws to simplify 83x 8 3.

2
b) Use the result in a) to write 8 * in a form with a positive exponent.
2

Evaluate 8 3 without using a calculator.

Rational Exponents 0 C-I
——————
m m m F— b'l
= n = G .
a"=(\/a) or a*=44" el ne N, a#0 when m is 0.
Note that if n is even, then a must be non-negative.
_m 1 I i .
a "= or a "= —— wecl neN,az0 when m is 0.

Note that if n is even, then a must be positive.

Class Ex.#1 || Write the following in radical form and evaluate without using a calculator.
Verify with a calculator.

a) 257 = 3553(3158003 d) 16 ¢ s \,/—i- ’

tr.F)<

3
(Claom = 10

w

P
booo (‘5) 5| @) "8

e) (-8)° f) —8* g) (3% +42)2

) - ~(78) (q+|e)

@D Sj R
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Ciass Ex.#2 || Write the following in radical form and evaluate without using a calculator.
Verify with a calculator.

3 3 3 3 ’
o (F) v @
3¢ 3 a1 )
= J%)Sz(‘g') "2 ] - %)5:38__}
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Complete Assignment Questions #1 - #5 .
continue_Ipmormow

ClassEx.#3 || Write an equivalent expression using radicals.

[:\/ 4 ~ e X _ _3
N a) r’= b) s7 = m@f‘ t 2 —
(L A ) Andex ) / |
5 7/ y =
r 5 " V3
eonsmer the fo lowmg powers

(64

COY\

Explain hy three of the abov powers can be calculated but the other has no meamng

D) canmt have a egotive ozt Luith
- jouevew root J
Class/?f.#S « 4\‘ /—\ i W j\) f 3:. 6 O

A cube has a volume of 60 in’

a) Write a power which represents the edge length of the cube. 3/w = 60 %

b) \Me a power which represents the surface area of the cube.

¢) Use a calculator to calculate the edge length and surface area to the nearest tenth.
3 - 'I -
760 = 60% = 3,9

Class Ex.#6 || Write the number 10 in the following forms:

a) asapower with an exponent of b) as a power with an exponent of - 1
(00) =10 = \/loo (100@ 220 - ,7‘*

Complete Assignment Questions #6 - #13 @a(’eg lk} | Oace

Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

Exponents and Radicals Lesson #6: Rational Exponents Part One 39

Assignment

1. Evaluate without the use of a calculator.

a) 42 b) 1002 c) 643 d) 9

| w
| w

e) 49

Alw
W[

f) 16 g) 83 h) 125% i) (62+82)% j) (0.04)%3
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2. Determine the exact value without using a calculator.
3

1 7 2
a) 9?2 b) 4 2 c) 252 d) 1000 3 e) 64 6

W

IS

f) 83 g) 49‘% h) 32‘% i) (52—32)‘% j) (0.09)‘%

3. Determine the exact value without using a calculator.
1 1 4 3 3

() wE) o) o) o)
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4. Determine the exact value without using a calculator.
1 2 1 _4
a) (-8)° b) (-27)3 c) -25°? d) —(-32) 3 e) (-0.008)

2
3

5. Use a calculator to evaluate the following to the nearest hundredth.

a) 4 b) 74 ¢) (—5)g d) 67 e) —(-0.8)

W

6. Write an equivalent expression using radicals.
1

1 1
a) a* = b) b2 = ¢c) ¢’ = d) d?=
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6. Write an equivalent expression using radicals.
1 1

1 1
a) a*= b) b? = c) ¢’ = d) d?=
_L 2 4 3
e) ¢ 0= f) £ = g g = h) h” =
_3 4 _3 m
i) %= Bt = k) k*= 1) [ =

7. Assuming that x represents a positive integer, state which of the following
expressions has no meaning.
7

a) (—x)? b) (-x)

3
2

a|w

¢ —(x° d) —(=x)

8. A cube has a volume of 216 cm®.
a) Write a power which represents the edge length of the cube.

b) Write a power which represents the surface area of the cube.

c) Calculate the exact edge length and surface area of the cube.
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9. A cube has a volume of V cm?.

a) Write a power and a radical which represents the edge length of the cube.

b) Write a power and a radical for the area of one of the faces of the cube.

10. In each case write the given number as a power with the given exponent.
. 1 . 1
a) 5 asapower with an exponent of 5 b) 8 asapower with an exponent of 3

1 1 1
¢) -3 asapower with an exponent of 3 d) 4 asapower with an exponent of )

1 2
e) 6 asapower with an exponent of ) f) 100 as a power with an exponent of 3
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e) 6 asapower with an exponent of —5 f) 100 as a power with an exponent of §

Multiple 9 \ 03 !
Choice JRESS is equal to 12, |— is equal to
16 4
A. % A. -8
B. B. 8
4
C. —3 C. o6
81 .

D. 5 D. has no meaning

Nl 13.  Evaluate the following and arrange the answers from greatest to least
Response

2 1)
Calculation 1. —(27) ° Calculation 2. (*]

27
\="J

. 1Y’
Calculation 4. (—27)

2
3

Calculation 3. (-27)

Place the calculation # with the greatest answer in the first box.

Place the calculation # with the second greatest answer in the second box.
Place the calculation # with the third greatest answer in the third box.
Place the calculation # with the smallest answer in the fourth box.

(Record your answer in the numerical response box from left to right) Dj]]
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Answer Key
1.a) 2 b) 10 ¢) 4 d) 27 e) 343 f) 8 g) 4 h) 5 i) 1000 j) 0.2
2.) b) 1 ) 1 a 1 , 1 f)l , 1 h) 1 i) 1 N 1000
. — — — — — — — - i) — —
a 3 128 ¢ 125 100 ¢ 32 16 g 7 4 32 J 27
1 1 8 27
3. — b) 2 d — —
) 5 ) €) 16 ) 27 e) 8
1 1
4.a) -2 b) 9 ¢) 5 d) BT e) 004 5.a)252b) 430 ¢) 690 d) 0.64 e)-0.86
1 1 2 4 5
6a)fa v Vb oY o= o D) » (k) w (V)
i v
. 1 1 1 m
D—s D W5 D)
i) () (%)
7 . b) and d) have no meaning
1 2
8.a) (216)3 cm b) 6(216)3cm2 c) edgelength=6cm,surfacearea=216cm2
1 Y
= = 3 2
9.a) edgelength=V3 cm = 3V cm b) area=V3cm? = (\/7) cm?
1
1 1 1 | 1 | 2 2
10.a) 5=252 b)) 8=512% ¢) 3=273 a =i 2 e)6=(36] £) 100 = 1000
11. B 12. D 13. 3 2 1 4

Exponents and Radicals Page 13



Copyright © by Absolute Value Publications. This book is NOT covered by the Cancopy agreement.

Exponents and Radicals Page 14



