Math-1010
Lesson 2-4

Radicals



\/§ What number is equivalent to the square root of 37?
X = \@ Square both sides of the equation

(x) =(\@)2 X° =3

X = \@ IS an equivalent statement to X% =3

\@ ~1.732 There is no equivalent number
~1.7321 The decimal, is just an approximation.
~1.7/3205
~1.732051

~1.7320508...



Radicals Index Radical symbol
number A

s~
\/§ —> 2\/_3\ Radicand

2
\/§ The “square root of 3" means:
—3  “what number squared equals 37"

X =3/4 The “3' root of 4” means:
3 A “‘what number cubed equals 47”

5
X=X2 The “5" root of 2" means:
x> =2 “what number used as a factor 5 times equals 27"




Adding and subtracting radicals

Can these two terms be combined using addition? 3X + 2X
Write 3x as repeated addition X+ X+ X
Write 2x as repeated addition X+ X

3X+2X > X+ X+X+X+X —5x

When multiplication is written as repeated addition, “like terms”
look exactly alike.

X +20X > VIX VX FX X +X = 5YX
3J6+2V6 —>/6++/6++/6+/6++6 —56

[~



Define “like powers” “Same base, same exponent”.
4
3x* +2x* —5x

Define “like radicals” “Same radicand, same index number”.

3./6+26 —5J6

Which of the following are “like radicals” that can be added?

J2+4/3 V5 +45
23 +34/2 R2+42

4/2 +3/2 63/4 +64/4
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J3+4/2 53+2=4+5 Are they equivalent?
J3~1.7321... J2 ~1.4142..

e (s )

J3++2 %45

Ja ++/b = J@ This is NOT a property of radicals.

NEVER DO THIS!H!

Ja+9 - 13
J4+J9 52+355 2413

o



Simplify the following:

3W2+5V2 82
543 —4+/3 /3

J5+345 445

7JJ6x +24/6x  — 96X

52X —/5X +3v/5x  —> 5v/2x +24/56x

76 +2+/24 not “like terms” in their present form

I~



J3%J2 J3~1.7321... /2 ~1.4142...

V3*2 > /6 Q[3*+/2 ~ 2.4495>
Wil this work? Q6 ~ 2.4495.

Product of Radicals Property

& boVE D B3 i

Ja*9 - /4*9 Are these equivalent?
2*3 /36 va*yb =+ab

2%3 _3 6 Although | only gave two examples, it
actually DOES WORK for whole number
6=0 radicand.
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Va*yb =+/ab

Simplify the followinq:

3J8*5¢2 2./3*3/5 6415

3*V8*6*V2 4 [Exo /5  —144/30
3*5*\/7*\/5
15+ gz Vo+3E  —4y5

15%/16 7J6+246 — 96

15*4 =60




Simplify radicals: use the Product of Radicals to “break
apart” the radical into a “perfect square” times a number.

Ja*+/b =+ab
V18  —9*2 53*2 532

Simplify

J24 5 J4*./6 2.6
3432x° 3% 16 %x2 442 5 3*4*x*\2 12x/2

—2,/56x%y > —2%x? * [8*Txy
—>—2*x*f*\/2*7xy
— —4X,/14Xy




Can we add “unlike” radicals??.

Ja*yb =+ab
St 75225 745 @A~ E)
—5 776 +(2*2*/6)
—>7\/6+4\/6
511J6
~3v32+28 = (-3*/16 *4/2) + (2*/4 *+/2)
5 (=3%4*/2) + (2% 2*/2)
—>—12\/§+4x/§
5 -8/2




Simplify radicals: use the Product of Radicals to “break apart” the
radical into a “powers of exponent ‘m’ ” times a number.

Va*yb =Yab
W %W*W S x3/x

Simplify

3y - Ux =yax - xi3x
3/16X°y° — 3*4/8*3/y* *3/2x%y?
32y oy’
>3 2ry*yancy’
- 6y3/2x°y*




Another way to Simplify Radicals  Factor, factor, factor!!!

V54 354 _53/2%27 —3¥/2*3*9 —%/2*3¢€3*3
What is the factor that is used ‘2’ times under the radical?
Bring that out factor (that is used 2 times).

S5 R/2*3 536

Using Properties of Exponents to reduce the writing:
432x5 > 4/32% x4 * %2

5 x4/32* X

s X424 * 2k 2

— 2X&/2x?




