Lesson 3: Dividing Radicals - Part One

Oper ations on Radicals Lesson #3:
Dividing Radicals - Part One

Dividing Radicals

In previous work, we discovered that 1/ % = a: , a=20,b>0,and a,be R.

m\/ ¢
/b

To divide radicals, the index must be the same in each radical.

We can use this rule to divide radicals of the form

* Divide numerical coefficients by numerical coefficients.
* Divide radicand by radicand.
* Simplify into mixed radical form if possible.

Class Ex.#1 || Divide and simplify where possible
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In some cases, converting a radical into its simplest mixed radical form before dividing will
make the calculation easier.

ClassEx.#2 || Simplify numerator and denominator, then divide.
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ClassEx.#3 | Divide each term in the numerator by the denominator, and simplify.
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/6 o 0
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Class Ex. #4

Class Ex. #5

Class Ex. #6

Ll

Complete Assignment Questions #1 - #4
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Rationalizing the Denominator

. _ 1 1 3 . . e 1
Usually answers are written in simplest form, e.g. raariab which simplifies to X

In the division of radicals in this unit, regard simplest form as the form in which

1) the denominator of the fraction is a rational number, i.e. it does not contain a radical
i) the radicand cannot contain a fraction and is expressed in simplest mixed form

The process of eliminating the radical from the denominator (i.e. converting the denominator
from an irrational number to a rational number) is called rationalizing the denominator.
The denominators in this lesson are all of monomial form. Denominators in binomial form
will be discussed in the next lesson.

Simplify by rationalizing the denominator. Y
R R -
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3/ 18
Simplify the radical expression _Q\QV/U/_

Y2
a) r@na 1Zing ominator b) dividing numerator and denominator by /2
2 rI—D (Y \B - r i r
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- a) r@'la}i»zﬁlfg‘rh'e/ﬁgorrﬂnator V b_) dibvliging numerator and denominator by /2
TR - 337G
= @ ﬁ

= 3(2)-Vo
- 33 - @< 8 _
SEEE e
=3(6)-2l6 - 186 Jﬁ'@ /
=) S -
Complete Assignment Questions #5 - #16 Q\)\z \U@d(}\%
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Assignment
1. Simplify.
/50 V35 739 /28 T
a) —\/g b) —\ﬁ c) %C) d) 7\ﬁ e) T
:\F-.?iﬂﬁ =3
o BV2 | 25V ) 124/51 /5 | 6/ xy?
2/6 5/8 6T 8/ 10 15v/xy
2. Simplify.
2) /270 b) /90 o /96
/10 V5 4/3
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550
410
a3 45
- 2406 - g’-%
- 3|10
3. Simplify.
o VIS0 /0 32l asvaE Y]
V8 V72 V108 V162 2778
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4. Simplify.
V35 — /21 p) 220 /10 o VB +12V7T5
32 4/3

a) 7
= 3[)6—‘\/5

f) /90 + 2+/40 — /160
V5

a) 81/20 + 10+/125 &) V75 ++/48 —/27
2\/5 V3
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5. Simplify by rationalizing the denominator.

e K2 Vs V3

a) ) b) NG c) 3 d) )

V10 viz 2 & VR

e) 7 f) 5 g) 5/6 > h) /18
= NG e
50 30

5 14 5 3+/500

i) —m J) 798 k) —m 1) — /27
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6. Simplify.
27 5/ 14 243 d) 201/ 12

V1o NE ) © V2 124/20

7. Express the following with rational denominators

| VT-VZ y Yitwz B yseys
RS 2/3 3 ° /6

2(3)

- A 1+ E
2tz "33

61/40 —8+/20
2+/5 '
Erica decides to simplify the expression by rationalizing the denominator, whereas

Jaclyn divides each term in the numerator by the denominator. Determine the
simplification by each method, and state which method you prefer.

8. a) Students are asked to simplify the radical expression
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b) Without doing the simplification, explain why Jaclyn’s method would be more

61/40 —8+/20
27/ 7 '

difficult if the radical expression was
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9. Simplify and express in lowest terms.

2 10/ 18 — 5+/24 » 15/ 18 — 3/ 242
V5 -3/8

10. A rectangular garden has length 31/6 metres and area (9\7 -67/3 ) square meters.

a) Write and simplify an expression for the width of the garden.

b) Determine the perimeter of the garden to the nearest tenth of a metre.

- - AL 1 1 o LA I YaYal ~ =~ \ 2 LIS | 1 ~ oA I~
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11. A triangle has an area of (3\/ 288 — 2/ 12 ) square metres with a base of 31/2 metres.
Express the height of the triangle
a) as an exact value in simplest form b) as a decimal to the nearest 0.01 m
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MG 12. Without using technology, determine which of the following expressions is not equivalent
Choice to the others.

A, ——

B (/)

2=
13. Tﬁ can be simplified to

A. 1++/8 B. 1++/6
C. 1++/4 D. 1++2

14 rfvloxvlz AN /L

Pl PO R,
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It /10 X /12

14.
V6

=2+/t, then tis equal to

A. /5
B. 10
C. 5

D. 10

Numerical 1 53
s M 15. The expression — can be written in the form a -b~\/2,a,b>0.
p V2T 424 V3 -bV2

To the nearest hundredth, the value of b is

(Record your answer in the numerical response box from left to right.)
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16. When the equation /2 +a~/5 =+/72 is solved for a, the solution is a =/,
where t € W. The value of 7 is

(Record your answer in the numerical response box from left to right.)
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Answer Key

1. a) /10 b) /5 &) VI3 d 2 e) Va
n 47 g VI b 23 b 5§ 2y

2. a) 3/3  b) 3¢/2 ¢) V2 d) 310 e) 8\35

3.a) 5/3  b) 25 ¢) 2v/5 d 4/3 g] ol

5
4. a) /5-/3 b)3W/10-/5 ¢ 2/14+15 d) 33 e 6 ) 32
5.8 3V2 b Ve o V15 @ Ve e Y0 D V15 g 56
hy 3 D V2 D V2 K —mV22 D -FVIS

3

9 1
6. a) —5/30 b) /5 ¢ 36 @ 315
Vi1d =2 1 3+20/6 1 1
7. a) —— or —\/ 14 -1 b) ————or—+—-1/6
) 2 2 ) 6 2 SXF
30 +2v/3 1 1
o VO3 Ll
6 6 3
8. a) 62 —8 probably Jaclyn’s method b) 40 and 20 do not divide exactly by 7
9. a) 6v10 —2+/30 b) -2
10.a) \r—ﬁ metres b) 15.3 metres
72-44/6 4
11.a) f\/i metres or 24 — 5\/% metres b) 20.73 metres
12. D 13. D 14. C
15. 0 : 3 1 16. | ! 0
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Lesson 4: Dividing Radicals - Part Two

Operations on Radicals Lesson #4:
Dividing Radicals - Part Two
| Rationalizing a Denominator in Binomial Form ‘

When the original denominator of the fraction is of binomial form, the process of
rationalizing the denominator involves multiplying both numerator and denominator of the
fraction by the conjugate of the binomial denominator.

ClassEx.ol | Simplify by rationalj lenominator. /_7*\
2 G ve(-a Y Ue-3a) VR

LA 3 B¥3) V6 +2 %-3F 1-Vx (%)
Y
B +205 _6-e-2Me 4 EAER S
28126, e L SE

5-3

= 10-4l6 JS-QM
=

Class Ex.22 V8 -3
Express 25 witha whole n\y}hﬁa&;ﬁg;&nnmmmor.

{ v# o V§-03 6B
o oy conjugate: Y3 +a W’_@“’QD
(GhnAE-Tc . _ sloti-O-6
0)- 2 o
4 - 4G
£3 -an (iDac 6
{

The area of a trapezoid is given by the formula A = § A(a + b) where  and b are the lengths

§ of the parallel sides and f i the shortest distance between the sides. If the area of

S trapezoid is 20 cm® and the parallel sides are of lengths /6 cm and /5 cm, determine the
- exact value of the distance between the parallel sides. Answer with a rational denominator.

Complete Assignment Questions #1 - #12
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Assignment

1. Simplify by rationalizing the denominator.
a2 b P
V6 +2 3-/3
a7 ) 3 n 2
VT -2 VZ -3 V6+\2

2. Simplify by rationalizing the denominator.
o 23 by 2T
32+/3 311+ 10
9 Y2 _ a VT
V2 -8 4-\iE
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3. Simplify, leaving an integer in the denominator.

V3 -1 5-2
R L
o V62 ) S=Vio

V6 -2 3++/10

4. Simplify, leaving a whole number in the denominator.

oy VI +5V2 py 26 =3
VIT -2v2 3/3 +/6
/30 +3/3 4 25 -2/3
/30 -34/3 35 +2¢/3
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o /30 +3/3 @ 3/5 -2/3
V30 -3v3 35 +2¢/3
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5. Simplify by rationalizing the denominator.

3 x+/10 VE+/2
R » Vi 9 Vk-v2

6. The area of a rectangle is 5 m” and the length is 3 + /3 m. Calculate the width of the
rectangle, expressing the answer
i) asan exact value with a whole number in the denominator
ii) as a decimal to the nearest hundredth

7. A triangle has area (2\/ 15 -3/6 ) square units and base (+/15 + /6 ) units.
Determine the exact value of the height of the triangle, giving the answer with a rational
denominator.
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2
The raction 7<= expresed with a atonal denominatr is
A Y5V 4 VE4Y3
4 B
C Vs b 2EVS
9. When +' g S expressed witharatonal denominato, he resul s
2- 2-
A 2‘/7 B. _\‘/7
2-+/3 2 -3
C T P "o
10. % expressed with a rational denominator in simplest form, is
A SIS
3345/15
B.
17
27 - 15
c. =
27 - V15
D. =
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V10 -2
V10 /2

a-b\/5 . wherea. b e Q. The value of a + b, to the nearest tenth, is __.

R—————— N N

‘When the denominator is rationalized, can be expressed in the form
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Answer Key

- 3493 3 -

Lo Vs m Y62y '2‘/ @ 7’2“/7 o 32-3/3 n ‘/2 !

2/6 -
2. @ -\/zs 2 b) 3011 -9 o Vesz 4 7;7ﬁ
3.8 2-v3 o 24/3 ) 8/10 -25

3147 _4
4@ nT\/zz b) V2 -1 © 1946/10 @ w)#
5. %) 6/x -9 b .r'+21/l()x+|() o k+2y2k +2

4x-9 =10 k-2

-5/3 2-
6.0 2 6‘/ m. i) 106 m. 7. 3 '2‘/”' units.

8. C 9. A 10.D 1.c 12, 0
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