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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
\,-" 4 =2 Finding the square root of a number is the inverse QUarg 1 = 1 b 1
[ operation of squaring the number. 4 A 16
V9 =3 4 squared = 16 @ 3 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
Vi) =
— 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 J = positive answer - =negative answer ++/ =both 64 =8x8
V81 =9 81=9x9
00 =10 =
Y i as e (585 ) o e Asled o e pui Y 100 =10x 10
V121 =11 121=11x11
14 =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 FED o WSID 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
torever 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.
J2=1.414213...

V2 +/3 is a surd.
V23 isasurd.

Y5 is a surd.

3++/2 is a surd.
3—4/2 is its conjugate.
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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.
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y Example 1:  Simplify +27x°
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1. First, we will separate the number value from the algebraic variable. This will give
us a chance to examine each for perfect square factors.

VT =55

numerical

algebraic

perfect square perfect square

factor

2. Give each factor its own radical sign. _ \/a

factor

Bei

3. Reduce the "perfect square” radicals. — 3\@ ey=3 X\/g ANSWER

(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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_ PRty
% Example.  Simplify 8‘#1 \F Ja
b b
\/xsy"' B .st},rd - ,\/xd ‘X“}'d ~ JF-.J;.J};_’ ~ x:}':‘v‘r; wherea=05>0
81 81 9 9 N

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
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Add: V7 <311 ANSWER: 5,7 £ 3] | WIS o ) Lageas a5

LY bl oda aaad 48y b 3o 6 Y Aol 5 gua ol (B Lgia IS Adlida ) gdal)
Aalal) Allwal) B LaS Lguidi b
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Add: 2y3+4473 ANSWER: 27./3 2 gluiia Lelaal
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23 #4475 =23 +44/25¢3 = 23 + 4453 =23 +20/3 =223
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62 — 38 + 2432
Leial 5 Lea sl o3 Wl sdal) Jaeasty o8,

672 —3V8+ 2432 =62 =34+ 2 + 21642 =

632 =322 42442 =642 642 +8V2 =82

ANSWER: 8./2

N6 +354 +8 ANSWER: 332 +2./2

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
[EPE ST RPPAEN | PRI NPPREN [P DENyS OV S N PR SR PPN I DS PNt QDL EIELN|
el Goob e

Cleatia (g Al H3alls el 3al) 85 Ja o s

J16+3Y54++/8 = Y8+ 2+327¢2++/4+2
=232+332+2\2 =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
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Jab =~Ja +~/b and Ja o~Jb =~Jab

where a > 0, b= 0
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%20 x Y20 =20
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5 x 3 R A B 5310 = 1550 | oS Al i 8
54/5 x 3410 Jsial) ciad gl g s )

(5X3) X (V10 X /10) | &= o= L
.50

154/50 = 154252 = 153542 =752

ool | Wil |
sodal) cal Gl g Lo
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1
V2=1X+2
416 =44 =16
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J75+4/32
\/ﬁ. 32=m \/ﬁ'\/_2¥\f25;3*\/16*2=
V300 = 1002 1033 | SV3+42 =20
10324 =104 +6 =(20V6
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W2 (345 ++/2) = 3410+ V4

V10 +4 =310 42
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(3+V5)+(3+V5)=9+3V5+3V5+V25
7

=9+6V5+5=14+6V5
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=(6)-2v2 +3+3-V6
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(1+J5)-(1—J5)

n o paadl @ pal a6l dpald aadil

(|+J5).(|_J§) =(1X1)=(1X V2)+(V2X1)=( V2X V2)

= (1X1)- (1X V2)+ (VZ2X1)= | (V2x+2)
1+0-2=-1
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=(1X1)+(V2X—-+2)
=1+-2=-1




Divide Radicals & Rationalize Denominators
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wherea>0,56 > 0
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(2443)+(2-V3) =423 32¢3 -9 =4-3=1

1=i*3ﬂ\h3\44§§\ﬂe§j\gﬂ

5, 2-V3_10-5V3 0 <1

243 2-3
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Estimating Square Roots (Averaging Method)
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