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Square Roots
Jo=0 Square Roots Perfect Squares
To take the square root of a number, is to un-do (or reverse) the _
\fﬁ =1 squaring process. D =0x0
\-'II"'I' =7 Finding the square root of a number is the mverse «0Udrg 1 =1x1
[ operation of squaring the number. 4 Sl 16
V9 =3 4 squared = 16 & 5 4 =2x72
. square root of 16 = 4 Puare © g _
J16 =4 =3x3
iy g 5 Squaring: 92=381 Square rooting: \/ﬁ =9 1 Ei = 4 b4 4
VLY =,
— 25=5x5
WAh =06
— If a negative symbol is in front of a square root symbol, the answer will 36 =6x6
M':"L."} =7 be negative. 49 —7x7
N I(]LL =8 \/_ = positive answer - \,-r =negative answer  + J_ = both 64 =8x8
V8l =9 81=9x9
00 =10 =
Y i as e (585 ) o e Asled o e pui Y 100 =10x 10
V121 =11 121=11x11
V144 =12 144 =12 x12
l.,;'lll 60 =13 WZLer;szlving thc.equationxz=25. you a:;sizarchjn\g/ﬁ both solutions: +5 169 = 13 x 13
, and -5. So, we write: .2 _ 93 — 475
J196 =14 I s 196 = 14 x 14
V225 =15 225=15x15
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So, what is a "surd"?

The term "surd" refers to a number left in radical form for
accuracy, which when written in decimal form would go on
forever without repeating. The number under the root symbol is
a rational number and is not a perfect square. Surds are roots
that are irrational numbers.

Surds which have a root index of two are quadratic surds.
Surds which have a root index of three are cubic surds.

Surds which have a root index of four are fourth order surds.
Andsoon..

V2 is a surd.

V2 =1.414213...

J2 +/3 is a surd.

J2 + /3 is a surd.

Y5 is a surd.

3++/2 is a surd.
3—4/2 is its conjugate.
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2- Simplify Radicals - Numerical | (2 s Joa (ags ) sodad) basesi -2
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Perfect Squares
vie ,v8l, | X2 = xox
woall Alile e sdaall (Y 5 ) gea oy ad 3) xd - xz_xz
Jalsll
xﬁ - XS_XS
8 _ 4,4
_ X" =X"*X
V48 ,=+v16x3, Powers are even.

Ge sl dal se aal (Y 8 gea oy G 35
g adalse (sl dalad aey ) JalSl g all Alile
( Jals f=Da ?G'“ g

V27,43,

Al el Alile ud ) sdaall (Y 3 sem Taaly )
Aly G S adanadi (Say Vg




llahlljgsan | 2)  Guall

ngdJQJQS.;Aﬂ Q_ﬁ\z -2

16

x5

81

1

X

i e (Y 3 3am Jansy G
O) g (S g 2o i)
abasnail Gilblee adde (g s

i e (Y 3 e Ty

O g (S g mS 222 el
Aol Alblee e (o

i e Y ) am Jansly
O g (Fix g mS 22 0l
aapat] Sllee afle (5 s

g e Al B aag Y -3

1
Jmew‘uyb_)jm.km.}bu»:\! dae (.JAAM uyb_)jm.kmbu{.ﬁ Qe (:IAAM uy.é‘)_,m.kmqbw
o | o S

3 Example 1:  Simplify v27x°

1. First, we will separate the number value from the algebraic variable. This will give

ol Japil 400N ) sad) aads

us a chance to examine each for perfect square factors.

e N

numerical

algebraic

perfect square perfect square

factor

factor

2. Give each factor its own radical sign. _ \/g . \/g st x3

3. Reduce the "perfect square" radicals. — 3\@ ex=3 x\/g ANSWER

O

o) |

\ 2 =
Lt @il e e K ‘.(‘%*;

(s 2o €1 3305 A0 alel sl jaal) cans 8 0 Jai ) 93l o i Bacld

Product Rule

Jab =+ b

where a= 0, b=0

"The square root of a
product is equal to
the product of the

square roots of each

factor.”

This theorem allows
us to use our method
of simplifying
radicals.
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: : : : : : : ' ' ' ' Quotient Rule
- L5 4

" Example.  Simplify q"lg": \/E _£

N

’xsy‘J' _ .st})d : \/x" -xoyp"' - JF-.J;.J};_’ =x:}':‘v‘f; ".\'h.E[EtIE‘U,EJ}[I
V8l Bl 9 9

The quotient rule was applied and the perfect square factors found.

9 "The square root of a
quotient is equal to
the quotient of the
square roots of the
numerator and
denominator.”
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Add & Subtract Radicals_siall z b 5 zaa

a8 ¢ sdaall dad i Ll Haadlda jo (ati Ld (A ) s2all Ay 1) s3all = jha g A8l
ol dadial g sdall alal 83 g gall al) (7 ok f) diLaaly

s ol da )y ol Ll

Add: 35445 ANSWER: 7,5 il ghaall
Jiuil al) i Y, pdally Bita) g ¢ ygdal) §gay alal addll sl dygludia ygdal) i Lay
9]

= % — =Y sa kb ddine 0l

Add: 5v7+311 ANSWER: 5,7 +3/] | S (o ) Jagei 25

LY bl oda aaad 48y b 3o 6 Y Aol 5 gua ol (B Lgia IS Adlida ) gdal)
Aalal) Allwal) B LaS Lguidi b

. . sl cad L b (Say
Add: 23 +4V75 ANSWER: 27./3 4 sluia Leleal

Gl jodall (¥ (e p& aeal) Ades B agaal) o3 paa ol gy o JoY) Adall
il 153 praad AU aad) Japed LiSay lld ¢pe dngl U0 13) oSl AliLaia

243 +4475 =243 + 442503 = 243 + 40543 =243 +204/3 = 224/3
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632 -3V +2\32  ANSWER: 82
Ll 5 Lealal o5 Y5l sdall Japeadiy o8,

672 -3VB+ 2432 =62 -3/4+2+244/16+2 =

632 =322 +2+442 =642 -6/2 +82 =82

v 2

316 + 354 +8 ANSWER: 537 .

I~J

fAaling Ollae ) 5da man Gl gla 13) Eiaay 13l

Dsdall pead L) Gl aadind | e i) 50 ae dgeSall ) sdal) Jalas ALl o3a (o JaaY
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Y16+Y54+/8 = Y8e2+327+2+/4 2
=232+332+2V2 =532+22
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Multiply Radicals !l &) 55 duald g gdal) i

Ssasall ) Ailide 15 3n Jead ) sdall o pun Gli€as o siall 2 s aan CiSA

_o\_'mi :\M}d\ "&._1).5'45\ 3ac 8" J}..A;j\ Q) pa e&“ﬂj

Jab =a +~/b and Ja *Jb =ab

where a >0, 5= 0
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V4 x V4

Andly Hdall @

V16

JalS e 220 Hall a4 S

4

ol a0 68 Al QBN (s g8 JalSI a pall p2a

J gl

V6 xV6 =6
V9 x3/9 =9
V5 xV5 =5
100’\/2_OX100'\/2_0 =20
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(5X3) X (VIO X vI0) | ol siall laad

.50

154/30 = 154252 = 155\2 = 7542

S8+ Bt oy | 448 042 =44/16 | AREN B
R Sl Sl Rls | ) X (VB X V2) JdS @216
2 i alal s a8 4o i
1
V2=1X+2

4J16 =44 =16

V75432 (5 (AU 5581) Legia S Lo (S cLags ol Ui 0 15 35 ol
s e 5k Gl Al
L 3 Y5l i lige i o Yl ) Jaaai Lised
J75+4/32
S5 o33 = /5300 J75032 =253 /1672 =
JE00 = 10034 <1033 | Sz =[20dd
10724 =10V4+6 =|20V6
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\6(3\/5+\/5)

IS8 e s
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IJE(3J§+J?:)=3JI—U+~G
Aaiil) Jagierdy o8 o

310 +4 =310 +2

(3+~/§)2

i 3 g pama ol Y 23 )y 2 858 g sl sl

3+v5)X (3 + /5)

)+ (JsY) asdl S aadl ) (AN asdl X OV asdl) 4 (JsY) asdl X JY) sl )
((SUN aadl G asl)

33l et 2
,f‘”"_\\
(3+~f') (3+\’_)—9+3xf'+3\/’_+\f_
U/

=9+6V5+5=14+6V5
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I o pual ) sl Apals 22305
(2+\/§)-(3-\/E) Gl QU b Faia sl (ol
_ e okl Adle L Al oda b
=(2X3+2X-V2)+ (V3X3)+(V3X ) 3 ol s e i e
=(6)-2v2+3+3-6

ey oo ALK 2 gaal) AaiE G 13 dlgaan (S dgdbitia 350n 22 53 Y

(1442)+(1-3)

n o paadl @ pal a6l dpald aadil

(|+\/5).(|_\/§) =(1X1)=(1X V2)+(V2X1)-( V2X v2)

= (1X1)- (1X V2)+ (VZ2X1)= | (V2x+2)
1+0-2=-1

ALY oan Jie 8 48 jay 22ad)l ol a5 Cluialy HlL ) sedia J)saall 138
aally S asd) 5 JeW) aadly V1 aadl (o) Jath JalS a5 558 Y sa gl Jall

=(1X1)+(V2X—-+2)
=1+-2=-1
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Divide Radicals & Rationalize Denominators

B i 5 2l o

23 1) Ailide 1553 Jand 3 siall e iay ¢y siall o pum b Jal 58 LS
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oLl iz sall "Aandl) 3ac 8" ) shal) dand andius

wherea>0,56> 0
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243 2-3 1




llahlljgsan | 2)  Guall

(GoHa)) e & e

A W23 (s aa) ((Asnlal) A1) Ladant ) Aadl) Gudi ) 3a Fad aai Cas
sl

Estimating Square Roots (Averaging Method)
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