Root

a- real number and # - natural number

n

Each solution of equations: x"=a  (ifany) is called n-the root of number a
in the label ~ x=4/a

So, symbol t/a indicates:

1) n- the root of the real number a in all cases when it is unique
(neN,a=0,n=2k—-1, ke N,aeR)

2) Positive n- the root of the number a i n the case:
n=2k,keN,a>0

This definition certainly is not much clear! Go to see a few examples:

V=32 =%/(=2° =2 Yo=0

4
»2\/2:222:2' 4L: (lj :l
" V16 2 2

16 =42 =2. —4le =—42* =2

It is wrong to write: 316 =+2 REMEMBER!

Valid:

S |4 n= 2k+1
a =
a,| n= 2k

Examples: (look out, the agreement is Ja=%4 , only here we do not write 2)

Jo=43 ; Y2 =2
V3 =[3=3 ;5 {2 =2



Remember: When you see 2, 4, 6, ... (even root) from a specific number, the solution is always
positive number. When you see 3, 5, 7 ... (odd root) from a number, solution can be positive

and negative number, depending on what is “in root”.

V(=5 =|-3]=5 V5% =5
Y1 =|-7=7 J(=5)° =-5

J12) =12 =12 ; (ij _ L

( 1}8 1| 1
8 —_ — || = —
3 33

Example: For what real numbers, x is the correct value

a) \/x_2=x

b) %/?z—x
C) \/?:—x
a) V' = (V)

Solution:

a) Vx° =x is correct only for the values of x that are greater than, or equal to zero, because

X, x>0
\/?z —x. x<0 Dakle x>0
0, za ,x=0

b) %/x_3 =—x is only correct for x = 0. Why?

If we take that x is a negative number, for examplex=-5,then :x=-5 =

Y(=5) ==5 % —(-5)=+5,

If we take that x > 0, for example x=10, then /10> =10 = —10



C) «/?:—x
x, x>0

\/?: —-x,x<0 , So: x<0
0, x=0

a) Vx* = (Wx)

x>0 Why?

Because (\/; )4 can not be negative and must be x>0 ,

\/0—4=(\/6)4 , S0 x>0

RULES:
1 &a" =ar
2) ¥a-b=a-4b
3) &a:i/b=%a:b
4) Wa) =4la”
5) AWa ="a
6) a" =xa"

EXAMPLES:

1)
a) /36 —24/25 +4/16 -3/32 =2

V36 -2425 +4/16 -3/32 =
=6-2-5+42" ~{2° =

=6-10+2-2=—-4



o 7L
4 V8
2 3
T
2 2

é+1+2=4
2 2

) (gj T .

(gjzw_—m-f:

ABRCE

d) V9 -3/(-8)-¥-32=?
V9 -3/(-8)-¥-32=
=32 32y §(~2) =

=3-(-2)-(-2)=12

2) Simplify: /(x—5)> ++/(x+5)

Solution:

\/(x—S)2 +\/(x+5)2 :|x—5|+|x+5|

How is: |x— x=5 = for x-5>0
OW 1S: [ X — | = =
—(X—S),fOI" x-5<0

| +5| x+5, for x+5>0
x = =
—(x+5), for x+5<0

x—5, for x>5
—()C—S), fOl" x<35

x+5, for x>-5
—(x+5), for x<-5

and



First we must see "where are’’ solution! There are 4 situacions:

I for x>25 1 x=2-5

T »

- -5 5 e |x—5|+|x—5|=x—5+x+5=2x
xe[S,oo)
II for x>5 1 x<-5

- -3 3 o No solutions
II for x<5 1 x>-5

Y e

—w 3 5 ® [x=5[+[x=8 =—x+5+x+5=+10
xe[—S,S)

IV for x<5 1 x<-5
- = 5 ® |x=5|+|x+5=—x+5-x-5=-2x
)CE(—OO,—S)

—-2x, x<-5

Finally:  |x—5§+[x+5/=410, -5<x<5
2x, x2=5



With the characteristics of the root,we can, for the purpose of simplification of expression,

remove roots or move them to the desired location.

Examples:

p Lol V5 45 45
5 545 Js205

p 9 -9 12 912 32 343 3243 33
Ji2o V12 V1212 4 4 4 2
3y 15 15 V31553 53
243 243 V3 23 2

6 6 22 6-32° 6-V4 n
4) —=—-. = = =314  because ¥a =a, a>0
3/2 3/2 3[22 3[23

10 _10 ¥3° 10327 _ 10427 _

) —— ———.
BB 3
ab ab \/ab2 ab ab® ab\/ab2 \/_

\/azb \/azb1 \/a b? 3 a’b’

By using the formula (4—B)-(A4+B)= A’ - B’ we get:

1 1 2-3 2-3 2-\B
Do B 2 23 o B 4-3 =2-43

5 1 V6442 16++2) 116+42) 11/6++2)
Vo2 To2 Joivz Jo -2 6-2 4

9)
s s 23432 sV3en2)  sVEe32) svE+32) slE+32)
23-3V2 23-32 23432 (3f (2]  43-92  12-18 -6




How to use formulas?
A —B’ = (A—B)(A2 + AB+BZ)

A +B =(A+B)(A> - AB+B?)

10)

1 1 \/3_23\/_\/§+\/2_2\/_\/_+\/__\/_3\/_+3\/_\/_\/_+\/_
B2 B2 Y3 B2+Y2 B4R 3+2 5

11)

s 5 S asVa® s{as V204 16) o oo
Vs V5-Va 5 Vsae | Y5y S5 +20-4ie)

3
12) %_2:?

3 3 4542 3(5+2) 35+2) V544 3W5+2)5+2) 3[5+2)V5+2)
5-2 45-2 4512 45222 5-4 5+4 5 _4 11
13) 6 =9

V214474243 42

6 ~ 6 ~ 6

\/ﬁ+\/7+2\/§+2_\/_ \/§+\/_+2(\/§+1)_\/7(\/§+1)+2(\/§+1)

6 V3-147-2
“(BeVTe2) B VT2

oW3-1V7-2) 6l3 —IXf—z):(ﬁ_lxﬁ_z)

:[ﬁz—lzj(ﬁz—zzj 23




14) B S
Yo +i6+3/4

w

w

98]
w

[\

1 3-32_ 3-32 V3 -2

w

1
Vo6 +V4 32432+ B2 7 32
1

Lagrange identity:

whereis a >0, b>0, b<a’

Apply it to 2 examples: : a) /2 +43
b) \6-4+/2

2 _ 2
a)\/r \/2+\/2 \/2 22 3
_\/2+\/I+\/2—\/T
2 2
B
2 V2 2
b) 6 —4+/2 = first we have 4 to insert in the root!=

Jo—162 :\/6—@:\/64”/622_732 +\/6_m

2

J6+J§73_ J6—J§T§_

e N G



2443 2-43

15) Prove that the value of expression

\/_+\/2+\/_ V2243

Proof:

V3+1 V3-1
2+\/§= revious task)=———, and 2—\/_:—, S
(P ) 7 Nl

2+43 .\ 2-3 _ 2+43 .\ 2-3
\/§+\/2+\/§ ﬁ—\/ﬁ ﬁ+J§/ﬂ \/__\/3_1
2

V2
2443 . 2-43
T 244341 2-43+1
V2 V2
\/_(2+\/_) \/_( \/_)
3443 3-43
V246 )3-V3)+ (22 -6 3 ++53)
(3++3)3-43)
:6\/5724%/\5V@—\/_8+6«/§+}%>5§@—\/E
32 -3
_1242-218 _1242-2492 1242642 _ 6f _2
9-3 6 6
16) Prove that: 4+2\/_ =3 +1

J10+64/3

Proof:

We will go from the left side to get right.

44243 =3+14243 23423 +1= (V3] + 23 +1= (3 +1f

(4+B) = A+34’B+34B* + B’
(V3+1] =43 43437 14343 2+ 1°
=27 +3-3-1434/3 +1

9.349433+1=3J3+3/3+10=10+6v3

C 423 (Bal] _(Be1f
> Y10+ 643 \/(3+1)3 V3+1 ~e

is irrational number.



17) Simplify:  a) YxVx" x"Vx
by il A (T

Solution: a)
1 1 1

2 1 2
32 [0 5/ -1 ] [ 23] [0 s[_1s) [ 3 I = 2 b1
XA xT Ax x =3x xAlx x =3 xS W =x3x 6o S.xl0 =

2111 20-5-6+43 12 2
N 30 5 _s[2
:x36510:x 30 :x30:x5: X
2
32 3[.2 1 N -
Vxvx? -Alx :(\/x );:'\/X'\/f\/x X3 A =
b)
o2 2 33 l+3+2_(_éj 3424449 I8
3
2oy .xd iy 2=x2 6302 6 6y



