Lesson 1: Adding and Subtracting Radicals

Operations on Radicals Lesson #1 :
Adding and Subtracting Radicals

Investigation 1

=

In the last unit we verified that addition of radicals cannot be done by adding the radicands.

In order to develop a rule for adding and subtracting radicals, complete the work below.
a) Use a calculator to investigate which of the following radical statements are true.

Circle the statements which are true and place a single line through the expressions
which are false.

i) \/§+§5\/7 =§(3ﬁ g ’}ﬂ)@ iv) 7\5 aﬁ;’_;ﬁf, —ﬁ\slg £G\36

i 4755 ssas "t e v Vaednads
i) V8 -2/8+7/8=10v8 AR Lase

b) Use the results in a) to suggest a rule for addlng and subtractin radlcals

Raditols Con ve Odded or SVetructed 1 +hey
hove e same yadicand and Hu same

¢) Simplify the following. Express the answer as a mixed radical.

%7 PisyT B 18\/7+12\/_—7\/_ i) 5Vx —4/x

= 007 =33%/l0 = VX

Bx-3x 115X =30x
2

Investigation 2

B3+ 2% — ¢ = Ox2+3x

a) Use a calculator to verify that the following statements are true.

b VIe/S=3/2  TIUE) SYIZ+evE-3v3  The

b) Does this appear to contradict the rule you wrote in Investigation #1 b)? é‘%’

¢) Complete the following by writing each radical in simplest mixed form to show that the
rule can be modified.

) V2+V8 _ not s\m\'ﬂh) 5/12 +61/48

2+ %2 - 5{3+6{16-3
={a + A = 53 + 63413
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= \Y§ + 12 = 5(DIF + 6()I3

- 5@ =|Oibf5?‘f\r§
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Adding and Subtracting Radicals

In order ¢ askid and subiract radicals, they must be able to be expressed as ke radicals,
i.e. radicals with the SAME radicand and the SAME index.

classEx.#1 || Write each expression in terms of a single radical.
o 3 3
a) /80 —+/20 ~ b) \/SOC-)i-A\/27O ~ c) 727 —3x/ +2\/ 147
8/}0 WS 8'lo ailio a’s 253 %3
4y /o3

S
5 Gipip | TIOB9RHOR
S UB - 25 =36 53 =AE-ISEHA

= J0J3
ClassEx.#2 || Simplify by combining like radicals.
- a) 5 W W + AW
\2
@ﬂ & @u oy

3(;0J‘ M\B +26)02
2V3

&,
= -5(6)¥3
-3003 +5§¢\Ez -5{3 t

393+ 23
&a 3 NET N

\

+2\/W—23 -
= ﬂsﬂ‘\‘aﬁ 255“’-
17 ) aai

3 q

L6 a9 IE-2ENR-SEOVE
L +1003-2v3-53
‘\_
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Class Ex. #3
O

%)

Complete Assignment Questions #1 - #5
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Find the length of x

a) asan exact value

b) as adecimal to Wenth
/\

X- g3 +aVa- (501 47B)

X= 8@ ¥ - S5Va7 +4V18

J 4’3 éé @;2

X 83t a2z -5(3)73 +4(HV3

x= B +4i3 -5+l

X= 003 ~IIT> b 9.3317...
Complete Assignment Questions #6 - #13
Assignment
1. Simplify.
a) 5v7 -2v/7 b) 9v13 +2v13

d) 45 —2v/2 +8/2 e) 13va +7va

2. Write each expression in terms of a single radical.

a) /125 —-+/5 b) /27 ++/12

3 3
d) /150 ++/216 e) /16 ++/128

o) 44/16 _1_44/1R’) h) 2./700 _ A+ /AR
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82 +2+/12

4

5\/27 — 4/T8 4

= 4.9
©0,7

c) 4/11 =9\/11 ++/11

f) —3V2 +6/3 =93 +4/2

c) V24 —\/54 +2./6

f) —3+/175 +8/28 — /63

3 3
i T/ RA DA /DKN



g) V16 + /162 h) 21/700 — 61/63 i) —7v/34 —21/250
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3. Simplify by combining like radicals.

a) /20 ++/72 —/45 b) V27 +/12 —+/32 —+/8
¢) /98 —+/20 ++/18 d) 2+/252 —~/726 —5/63
e) 27108 +\3/§+3«3/256 £) 124/150 —5+/54 +3+/24

4. Plot the points A(—6, 0), B(10, 0), and
C(2,4). and determine, in simplest A

[
P

radical form, the perimeter of /1 ABC.
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5. Write in simplest radical form.

1 2 2 3
a) g\/63 +§\/70 —3\/112 +§\/28

3 3
/ A/ 3 3
e + 2/ 2000 — 31/ 686 +é\/m

7
) 2 12

6. Determine the perimeter of the following figures in simplest radical form.

2) \/E b) 2\/%I+ «/ﬁ

\% -IT_IT‘ ‘
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=2 \/E — ~y

V125

V20 ~2+/96 +5+/125 |
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7. Determine a radical expression for 2320 3424

the length of each of the missing
sides. y

5v/99 —1/208

N\

-

AN

N4/ 44 — /117
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8. Determine the next two terms of the following sequences.

Multiple EX
Choice

a) 4+2/2,6+3/2,8+4/2,.... b) 6+2/3,3++/3,0,....
/75 ++/3 equals

A. 63

B. 261/3

C. 78

D. 3v/5++/3
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Given that x—2+/5 =+/45, then /5 +x isequal to

A. 2v/5
B. 35
C. 45
D. 65
In simplest radical form the perimeter of A POR is R
\/ 96
A. /252
B. 67 P
e 10/2 1 A/ A /109
T 1UY\ J T Ty U \/ 1UO
D. 52/3 +161/6 /48 \/
0
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12. When simplified, the expression \/52 +1/208 —+/13 +1/169 can be written in
Response the form p~/ 13 +¢. The value of pq is :

(Record your answer in the numerical response box from left to right.)
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Lesson 2: Multiplying Radicals

Class Ex. #1

\

)
2\

Class Ex. #2

Operadations on Radicals Lesson #2:

Multiplying

Radicals

Investigation | Investigating Multiplication Properties of Radicals

Use a calculator to determine whether the following statements are true or false.

4
G SR ICE GO T VEA=S

3

3 3 3 3
AN D,/ 10 v 24/7 = (/70 (/IA
Q) 2 1V X35 1 =90V /v a

T

|

20
U

PANC A

FZJ/;Q

Based on the results from a) - ), write a rule which describes the process of multiplying

rod i candl

_ wuHipl coetfivent VY, ceetficient

radicals.

“S0Mg index

~ W Hiphy rach cand
Multiplying Radicals

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

* Multiply numerical coefficients by numerical coefficients.

* Multiply radicand by radicand.
» Simplify into mixed radical form if possible

It is usually easier to convert each radical to its simplest mixed form before multiplying.

Multiply and simplify where possible.

) V88 b)(4ﬁ@)(4f)(3\ﬁ> d) 2\/§/5’\«/12

a : C X y - X
~ N—— \\‘

by 7 Hofag o

~§q -12/30

413 INERCE
WNT =00 g 100
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Expand and simplify.

2) V3(2V10 - V5)
N
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AN N =
b) 2\5<3m—8\5+3m)

26135 - 16935 + 6100
=7 [ 12N+ L1~



Ll == *b13a5 - 16935 T 6VTED
g N - _ra——

470~ 185 = 6(15) -16(2) 1 6(10)
= Q0 -80+60

s)a-9
) AV3=V5)-V2(Ve+V10) & —4/a(Vaf9b) Jao
et i

JJ_SEN_J—FO

M ®i
=% -2 - 30% - i @
Write and simplify an expression for the area of each shape.

3

CassEx.43 || g) 4+\/g” w b) Zx/ﬁl—\/ﬁ si E
ol | i | aFo ﬁ
I m [ ﬁﬁ \)—B
g ~— 33~ 33
i ﬁ"(ﬂw A- (65-35)(65-3B) ©a-303
" IBHT06 - 76 —136 = 3607 -181G-18/6 + NG
=38 +316 - 6 = 36(3)-360G +9(3)

BT

Complete Assignment Questions #1 - #10

Multiplying Conjugate Binomials

Expand the followi essions:

ollosing ~ 2\
) (V-2 W5 +42 (2V7 +8)(2y/7 -8)
- {7 Fio—F6 -y =449 - Yo7 +HeNT = 64
-5=2 3| =4 (1) -6 = J8-64[=-36]

The pairs of binomials above are called conjugates of each other.
What do you notice about the product of two conjugate binomials?
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ﬂ@ Conjugate binomials are pairs of binomials in the form av/b +c\/d and a\/b —c\/ 4

* The product of conjugate binomials is always a rational number of the form a*b —c?

Write the conjugate of each, then multiply each pair.

a) 4/6 +3 ) =311 +/2 ) 5vx —/y
con £ Convade =30 —Va ConN o : SIX+HVY
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‘ : YJo -
3 —Jp?
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" WU’)T:B&J -6 -3 _Jccvm'“ ;g‘L‘SF—J_ R _'\\/)ya : SVX+Vy

COU J\is T 2 co a .
(4er3)(uie-2) = (-3 +) (-30-13) (5&—@/ (SJ%LJ?; . 956&_5@»5«@ ly
\6(67—‘? = qn-2 :95X~3 ) j

-9 = I

Complete Assignment Questions #11 - #17

Assignment

1. Multiply and simplify where possible. Do not use a calculator.

a)(\ﬁ)(ﬁ) b) 4/3 x23/5 ¢ -3v/53x2/2 d) 6/p x8/q

e) (W}(ﬁ) f) 100/5 x9/5 g) 3/6 -5/10 h) Va x10v/a

i) 7V/54-2v/6 » (V32)Ve) k) V15 x3v/27
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2. In each case, write each radical as the product of two mixed radicals in two different ways.

a) 1518 b) 35/6

3. Express in simplest form. Do not use a calculator.

0 (1) @2 o () o-(E) e (/)

4. Express in simplest form.

a) /5 x2¢/3 x3v/2 b)) 20/6 x2¢/3 x3v/2 ¢) (=26 2V/3 ) (=35 )
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4. Express in simplest form.

a) /5 x2v/3 x3v/2  b) 2/6 x2/3 x3v/2 ¢ (—2\/%)(2ﬁ)( ----- Ev?)

= 19/ = 2eIo

310 _
8 (736

2 g
d) (gﬁj(ﬁ) © 2|55 X5VZ L D 3%:}3@%@%
I.’
- 10 ;_% g2 Sa
y =3(D>3 xP*G x 33/
= 0% - oz e
0

= "l__ I :QHWD ..
7 - i3 - BVa

5. Consider the product 6+/5 x31/8 .

a) Use a two decimal place approximation for each radical to determine a two decimal
place approximation for the product.

b) Determine the exact value of the product as a mixed radical in simplest form.

¢) Determine a two decimal place approximation to the answer in b).

d) Which of the two decimal place approximations is more accurate? Explain.
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6. Expand and simplify where possible.

a) v/6(2V/6 -/5) b) vV2(1-+2) ©) 2V/3(2V7 -4/5)

7. Expand and simplify.

a) v/3(2V/6 -/12) b) v8(v6 -/2) o Vy(Vx-9Vy)
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d)2m(3\/7—m+3M) e) ﬁ@ﬁ—ﬁmﬁ)

8. Simplify.

a) (4 +/27 )(1-/12) b) (zﬁ;m)(fnm)
=
- Qi ~MED V& +712w0
® g ~15Ve0 B0
A

a3 b 10 a0 10
A dse
= QI3 -I5(DVB + T2
= (3 -3005+70V3

= V76¢§-3or\5
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9. Write and simplify an expression for the area of each shape.

a) 5++/3 b 2+3

Il
T

53 1 T
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¢) rectangle 2+/10 by (ﬁ +44/5 ) d) square with sides 31/208 — 8
A= Aw

(3@5/\8) 3@6’89

A
6 a6

(12475‘87g 2013 - )
= )LH()B)— 13- @7 +64

= 1B79— 1913 +64
= 19306~ 19\13

10. Expand and simplify.

a) (53 -2) b) (446 -2 )
0 215 -3/5 ) ) (Wx -2y )
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11. Expand and simplify.

a) (V5+1)(V5-1) b) (V8+VT)V8-VT7) © (2v/6 -V2)(2/6 +2)

12. Write the conjugate of each.

a) ‘\/5 —_ ‘\/g b) 4+ ‘\/7 C) —3\/@ - 15
13. Write the conjugate of each, then multiply each pair.
a) /3 -1 b) 2++/5 ¢) 22/6 —/3
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13. Write the conjugate of each, then multiply each pair.

a) /3 -1 b) 2++/5 ) 2v/6 -3
d) 2¢/8 ++/27 e) /32-/3 f) -31/40 +2+/10

WOLRN14.  For all values of ¢ and b, (\/E - \/EX\/E + ﬁ) is equal to
Choice
A. (a—b)a+b)

B. a-b
C. a+b
D. a’-b?

15. (ﬁ )5 is equal to
A

. /10
B. 52
C. 42
D. 32

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

72 Operations on Radicals Lesson #2: Multiplying Radicals

16. The expression \/5 (\/ 10 +12+/5 ) -7 (W —2+/14 ) can be simplified to the

form a+ b\/? , where a, b and c are integers. The value of a+b+c is

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

17. If p ® g means “(p — g) multiplied by ¢ then the value of 1/6 ®+/3 can be
simplified to the. form a+b+/c, where a, b and ¢ are integers.
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17. If p ® g means “(p — g) multiplied by ¢” then the value of 1/6 ®+/3 can be
simplified to the form a + b\/? , where a, b and c are integers.
The value of ¢ is
(Record your answer in the numerical response box from left to right.)

Answer Key

1. a) /21 b) 8/15 ¢ —6/10 d) 48/pg e) 3/5 ) 450 g) 3015

RN AW

9.

10.
11.

12.
13.

14.

h) 10a i) 252 i 8/3 k) 27v/5

. Answers may vary.

a) (3v/3)5V/6) or (5V/3)31/6) b) (5v/2)7V/3) or 7V2)5V/3)

. a) 3 b) 32 ¢) 45 d -12 e) 55

. a) 6/30 b) 72 ¢) 36110 d 62 e) 8 f) 48%

. a) 11394 b) 36\/5 c) 113.84 d) c) because rounding is not done until the last step.
. a) 12-4/30 b) /2 -2 o) 421 —-8/15

.a) 6/2-6  b) 4/3-4  ¢) Vxy -9 d) 200/22 e) 15-21/15

. a) -14-5/3 b) 76/2 -30\/15

a) 22 b) 5+21/6 ¢) 415 +400/2 d) 1936-1921/13
a) 79-201/3 b) 98-161/3 ¢) 120-604/3 d) 49x—28/xy +4y
a) 4 b) 1 ¢) 22

a) V2 ++/5 b) 4-+/7 ¢) -3/8 +15

a) V3 +1,2 b) 2-+/5, -1 ¢) 2v/6 ++/3, 21

d 2v/8 —-/27,5 e /32 +4/3,29 ) —3140 —2¢/10, 320

B 15. C 16.| 7 | 4 17.| 2

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

Operations on Radicals Page 16



