Math-2A Lesson 3-1 (Radicals)

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

(xf=(3f x*=3

X = +/3 IS an equivalent statement to X° =3
\/§ ~1.732 There is no equivalent number
~1.7321 | . L
The decimal, is just an approximation.
~1.7/3205
~1./32051

~1.7320508...



The Irrational number system was created because of the
side lengths of right triangles.

Pythagorean Theorem: If it's a right triangle, then side
lengths can be related by:

a‘+b°=c’

12 +2% =¢°




Vocabulary

Irrational numbers: cannot be written as a ratio of
Integers: 12, -7, etc.

The decimal version of an irrational number never terminates
and never repeats. (5.13257306...).

If we see the radical symbol, the number is usually irrational
(unless it is a “perfect square).

V4 =2 (rational #) \/§



Radicals [Index Radical symbol
number A

s~
\/§ —> 2\/731\ Radicand

= %/g The “square root of 3" means:
2 _13  “what number squared equals 3?”

X =3/4 The “3" root of 4” means:
¥3 =4 “what number cubed equals 47~

X=3/2  The “5' root of 2" means:
x> =2 “what number used as a factor 5 times equals 27"



Radicals [Index Radical symbol
number A

&
—> 2\/731\ Radicand

Fill in the blanks. Try to recognize the perfect squares.

x =3/16 y =3/19 7 =3/22 K =3/25
x> =16 y* =19 22 =22 k* =25

4 42 44 46 48 S



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

IX+2X D> X+X+X+X+X —5x

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

3VX+2UX > AIX F XX X +X = BYX
3V6+2J6 —>6+/6+/6+/6+/6 —5/6

o



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

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

36 +2./6 556

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

V2 +4/3 V5 +45
23 +34/2 R2+42

4/2 1 3/2 63/4 +64/4

I~



J3+4/2 53+2=45 Are they equivalent?
J3~1.7321... 2 ~1.4142..

e (s G

J3++2 #+/5

\/5 + \/B + \/@ This is NOT a property of radicals.

NEVER DO THIS!!

V4 +49 13
J4+J9 524355 #4/13

loo



Simplify the following:

3W2+5V2 82
543 —44/3 53

J5+3v5 445

76X +24/6x  — 9/6x
X +2Jx  —>5Vx
5@—J57+3J57 —>5@+2\/57

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

l©



J3*2 J3~1.7321... 2~1.4142..

V3*2 > /6 [3*/2 = 2.4495>
Will this work? Q6 ~ 2.4495.

Product of Radicals Property
&b VE D Bz o

Ja*,9 —/4*9 Are these equivalent?

2*3 5 ./36 Va*b =+ab

2%3 _3 6 Although | only gave two examples, it
actually DOES WORK for zero and all
6=0 positive numbers.




\/5*\/52\/% Simplify the following:

3./8%5./2 2./3*3/5 —6+/15
3*\8*5*J2  7./6*2.5 —>144/30

3*5%,/8*/2
15% /8 * /2 V5 +3+5 —)4\/5

15*\/E 7\/64-2\/6 —)9\/6

15*4 =60




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

Ja*ib=+ab
JI8  5Jo*2 53%2 5342

Simplify

J24 > JA*J6 2.6
3432x° 3% 16%x2 442 53*4*x*\2 12x/2

_2\/56x3y —)—Z*R*\/S’qu
—>—2*x*f*\/2*7xy
— —4X,/14Xy




Perfect Square: the result of multiplying a number times itself.

3*3=9 “9”is a perfect square because it is equivalent to 3*3.

3° =9 Find the first 10 perfect squares.

'=_1 6° = 36
8= 4 72 =49
=9 8% = 64
42: 16 92:8_1

52 = 25 102 =100



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

Ja*+b =+ab
St 75225 745 @A~ E)
—5 76 + (2% 2*/6)
—>7\/6+4\/6
511J6
~3/32+ 248 o (-3* V16 */2) + (2% /4 */2)
5 (=3%4*/2) + (2% 2*/2)
—)—12\/§+4\/§
5 -82




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

Ya*Ub="ab 3x* ->U¥x**¥x —x¥x

Simplify

m 4 4B - x43x
33\/16x2y5 eB*i@*W*W
3Ty ey
>3 2ry*yacy’
- 6y3/2x°y?




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

V54 —3/54 532527 —3/2*3*9 »%2*3€3*3
What is the factor that is used ‘2’ times under the radical?

“Factor out” the factor (that is used 2 times).

S>R2*3 536

Using Properties of Exponents to reduce the writing:

f32x° 5 4f32xx * 2 - xY32*x°
s x4 H o % 2 —> 2X3/2X?




