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Chapter 3: Quadratic Expressions

RADICALS

A
radical ,_,_.JI"J;N = K 3

symbol radicand

Cube root of "x"

What is a radical?
An expression that has a square root, cube root, etc.
The symbol is V'

Types of Radicals

An entire radical is a radical with a coefficient of 1
(e.g.V40)

A mixed radical has a coefficient other than 1

(e.9.2V5).

A. SIMPLIFYING (Reducing) RADICALS

To simplify means to find another expression with the same value. It does not mean to find a

decimal approximation.

METHOD 1: LARGEST PERFECT SQUARE

METHOD 2: PRIME FACTORS

1. Find the largest perfect square which will
divide evenly into the number under your radical
sign.
Dividend e Divisor
48|16  the largest perfect square

3|3 that divides evenly into 48 is 16
1

2. Write the number appearing under your
radical as the product (multiplication) of the
perfect square and your answer from dividing.

v48 = V16 x 3

3. Give each number in the product its own
radical sign.

V48 = V16 x V3

4. Reduce the "perfect" radical which you have
now created.

VB = VI6x3 = V6 xV3 = 43

5. You now have your answer.

V48 = 44/3

1. Factor out the number into its prime factors.
482

24
12
6
3
1

48=-2x2x2x2x3

w N N

2. Write all the prime factors under your radical

V48 =vV2x2x2x2x3

3. Give each twin numbers and single humbers in the
product their own radical signs

V48 =/2x2 xV2x2 xV3

4. Reduce the "perfect" radical which you have now
created

Va8 =2x2V3

5. You now have your answer

V48 = 44/3




MCR3U1 Date

Day 6: Radicals Chapter 3: Quadratic Expressions
i) Simplify the following “entire” radicals.
=7

c) V180 - (zxzx 3(17:-:\({{113—,] lﬁd) V288 =\|lqux1=Muﬁ - IQ{{,
- 2\(3;\\(\—;6@

ii) Express each of the following as “entire” radicals.

D7 =@‘F=W = \[—EE- b) =3V3 :(-—1\(3)\["3-:_\[3‘\[3— :"\fi{_

B. MULTIPLYING/ DIVIDING RADICALS

When multiplying radicals, you must multiply the numbers OUTSIDE (O) the radicals AND then
multiply the numbers INSIDE (I) the radicals.

0111 x 0,1, = 0, 0,\/I;1, such as 2v3 x 4V5 = 2x4+/3x5 = 8V15

When dividing radicals, you must divide the numbers OUTSIDE (O) the radicals AND then divide
the numbers INSIDE (I) the radicals.

0411 0, |I 415 4 |[15
=1 —1$uchas—=—./—=2\/5
0,./1, 0, \ I 23 2 3

Rationalizing The Denominator

If a radical appears in the denominator of a fraction, it will need to be "removed" if you are trying
to simplify the expression. To “remove" a radical from the denominator, multiply the top and
bottom of the fraction by that same radical to create a rational number (a perfect square radical)
in the denominator. This process is called rationalizing the denominator.

2
Simplify NG
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Multiply or divide, then simplify the following radicals

a)2V18x3V8 b) 5vV3x 7v2
= 2{92 <3 = 5wz
- b7 + b\z Bk
=3blua - 2
-1224 < 15 @'
L ANEN5 O (&
g 155
= -y -2
{3 >
=-H(FL' -.:-.3‘@-\
:—H(‘J—‘B -
-—0

¢) (V3+5)2
- (s X\3 +5
(-\w)

= B4+5 34507425
S +10v3 425

= 2911073

D. ADDING RADICALS

When adding or subtracting radicals, you must use the same

before you add (or subtract) them.

concept as that of adding or

subtracting "like" variables. In other words, the radicals must be the same

same as the problem.
Answer: 36 + 25

Like Radicals
example 316 and 216 non-example 3v6 and 25
Ex1: Add 3V6 + 2V6 Since the radicals are the same, simply add the numbers in
front of the radicals (do NOT add the numbers under the
radicals).
Answer: 516
Ex2: Add 3V6 + 25 Since the radicals are not the same, and both are in their simplest

form, there is no way to combine these values. The answer is the

Add the following radicals

a) 5V3 +2V75 b) 5v8 — 3V18 + /3
_5G+a(53 - 5(0 - 3% 43
=50+ A3 . 51 WG
.5+ 10% - oG- W 4E

=153 G
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MULTIPLYING BINOMIALS

1. Simplify. Express your answer as a radical in simplest form.

a) J24x18 b) V7 x+8 ¢) Jilx 14 d) v8x(-+18)
= \(6:&[{ x(qﬂ. ‘ ‘—\l\(_?_'_" (—(4":{ \[ |1.|§ :.(l;l 1((-' 4L
= o » 22 S ANy - _
=6\z -b{4g =2 %‘2—5 3{'?:)

e) J20x+/18 f) —J32x472 9) ~J20x+/32x+/18 Jh) V24 x\/54 x /18
.:\(E‘;; x| Al :'-—{lhnl "\ﬁb‘?-' - \(Qxf Xﬂb?‘z J\!"‘]n?_ 1{’1‘6 vuql ‘b() 'y q’\'za
= Wm N TR O N C RN T AN £y RIS
= 6@ --.—2L| l?..x‘l. -~ lq KZ\E‘ ) bv\b 3\{_

2. Simplify. Express your answer as a radical in simplest form. B <
a) (3-@)}&342) b) (-7+J@§—7—\/7) c) (V11 - X)W1+ x) d) (V5-3)3+5)
B U IS A (1) | R (15 T
-:_q-l :L‘q’} -‘““){ .-._g..\?
- ’—f _ — :_9
= ]_ yr

7\
(2+6)(3-10) (-1-15)(8 + y15)
° +W ) J

= 6-2{1043(6 -\ x10

g) (x+1+V2)x+1-+42) h) (y—x/%)(}’vﬂ/ﬁ)

VA1 PO ) [T 9l -y (G

=9 9y~ 1o

1
. (9"2\{\_0 +3(€;-— 42&31?.3.‘\' _:‘v, _-Ci‘ﬁ“{ =X 'l'QX"H -2
- vl

= b 3((:-2(\‘0-2\@' <X +2x- |

la) 123 b) 2,14 c)J154  d)-12

e) 610 f) - 48 ) 48/5  h) 1082

2a) 7 b) 42 c) 11— x? d) 4

€) 6+3V6-210-2V15 f) ~23-9V15 9) x% +2x -1 h) 2 1 (22 - /55)y 1110
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SIMPLIFYING RADICALS

1. Simplify:
wojq O V12 (UA=NT b) V20 = 26 Va5 = (IS = 3VE
?,f['“ d) VA50_ (Axtsx 2= 15 € V72 =(Sx2=6f NV200 = \loat= 10/
2. Slrrc‘pllfy -
V2 K 86 WL g 100 (7 5‘
)—Q b) ,6—‘@ C)QT:_Q ) i = % =
3. Solraf% (43 «y=9
69 b) 3@:% c) l(x 4)? f ¥-I3 d) 2(x+1)2—18 jl;y *
X =F1% LESING (x-4) = +CI/\,(..I. -9 -”)_ ﬁ
4. Express both roots in decimal form, rounded to 3 decimal places. xsT) (";L).'_;
a) x=2+22 D) x=_2+¥0 0 xo 14210 EXRRUPIN
3 5 5 2
5. Simplify:
a) 242 +/27 +2J12 +/8 b) \/2_\;%\/5
V6410 6++/12
C) T d) 5
e) (V2+3)(v2-3) f) (3V2+443)3V2-4/3)
156
2+ 24 (— —
0) 2J24(-3J3) N S
i) 2J6(3V2-+/3) j) (6+4V3)(6-4V3)
Answers
1. a) 243 b) 245 | c) 35
d) 152 e) 6.2 f) 1042
2. a) 42 b) V6 c) % d) %
3. a) +13 b) +443 c) -5,13 d) 4,2
4. a) —0.828,4.828 b) —2.745,-1.255 c) —2.665,-0.135
5. a) 4/2+743 b) 8 c) J5 d) 3+4/3
3
e) -7 f) -30 g) —36v2 h 75
i)12x/§—6\/§ ) -12



) j)iln;\]/i;y;m+2ﬂ+«f§ b) ‘/%5‘/5
o oo g
e) (2 +3)(I2Z —3) H GV2+4J/3)3EV2 —4/3)
g) 2V24(-3V3) h) %
i) 2J/63EV2—+/3) i) (6+4~/3)(6—4/3)
b w) N2+ \i a3 +9\\(ng -t-\(q\{’z, \(Lp((o \rqxl \g_@(\[_ Ll\l’_’l,
= (72 ~+ {23 +2{wz (4 V2 (3

22+ (7 4 QN3 + 242 4 i
WG = = g
:gz:_g,*%@ﬁq\/iw_\/:z \{_‘ Ly = 4(2)=

- A&M _— _
] PN~ t3)(3(2 - q\(‘)

e)((iJr%%) ..Qﬁ’c——i’lmﬂlm MEX
= (D) - B7 31~ ) - NG a6~ 1603
- 2_9 _-i :[‘Z—L}?

- 30 /D(\o( Upu 0{So l/IOHCL H
W2 o Mfferen '97[ SCTUO./‘U
(3@&——uﬁ);q@—mv

30
~N
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lel%Ul 1S Radical

TN

(L

\vx
s W | (W52 | (5356 Jﬁ (15656 | Vs _\lod= 43
6. . 8. . 10.
245843 = |b\(\5~ 4&-3@=|Q\f28’ (=1242) - (-5J6) = 3J§-7J§=Ql\| 25 | 4z2.310=12(20
-2 =24\(F 60\ VL = 6o 3 ~QUS)  H(txs = 247
— \'LO\{E = los-
' 11. £ lufFlZ' 13. 14.
e e JFNL e -4fF 4\/_8 Y(E.4 5,60 gﬁ;; 3@ %
ng—7:§£: q.?(.?.’i"ﬁ: (’7-“ 4G r S _ﬁ:a_":r"z( (_
el =g -y | (W RORSES I WF ’
16. ) A {If 18. 19. q P q (i
iz 9l 2’ A5 _a(S _2(L |1010 / 2t 1_UV-"- Uz *
i) IR O PN T I " N 154—5 A\ e I \/7 \(_
= —"(-‘i __(:L - _’.’.:1‘_@. = ?-ﬁ 3 2\/"
= WG 3 :Tr?:r- q -
21. 22. 23. 24. 25.
243 +14./3 = 3J8 + 32 = —8J3 + 427 = 5_@+2J§— V2 = V48 — 427 + 275 =
1243 WHL 4T = bL43A -—8&3 tuyss SR AW - | \lod = UVTS + 205
- --8G+18G = q( _ Qqﬁ* Wa-8 |- WA= + %
Answers (jumbleq): \J =thr U Y =
LoNv o N N N N N 23
22 12Y3 12043 3J/2 56 247 105 5 4 —5J5 43 2 =
53, 2.6
245 %v —&/? &ﬁ \2‘1\/5 1615 Q/F \2;/5 g2 @ 4 SR




