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Examples 6 in Irrationals

Simplify each radical below or put each in a mixed radical if it can be done so.
A mixed radical is a radical multiplied by a rational such as 24/3 and 43/2.
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Suggestions or Solutions
To the Examples 6 in Irrationals

0. \/7 =xifx>0. If however, x <0, we get\/ﬁ =-X, because\/? > 0.

So in sum, we get\/? = |x|. What do we mean by |x| though?

[X| is the absolute value of, that is, the magnitude of x.
So for instance, we have |-2| =2, 10| =0, and |3| = 3.

And we want to keep in mind that not only what’s inside a square root sign but the square root,
too, is > 0.

So if for instance, r =/t, we get r >0, that is, Jt>0aswellast>0.

1. \/? =/ x2x = x+/x for x > 0. Why not+/x%x = |x|\/;,though’?

It is OK, t00, to sety/ x*x = |x|«/;for X >0, because if x>0, |x|\/;: X/X.

And inv/x3, x cannot be negative, because what’s inside a square root sign cannot be negative,
that is, it can only be positive or 0.

So it is necessary to specify x > 0 in this case.

Just setting v/ x® =/ x?x = x+/X , We mean X can be any of all real numbers including negative
numbers, that is, it can be negative as well as positive or 0.

2. x* = J(x?)? = x2. Why not [x? though?

We have [x?| = x?, since [x}| = 0, and so is x°. So the absolute value sign is unnecessary.
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3. x% =/x*x = x2Jx for x = 0.
4, w/xy2=\/F\/;=|y|\/;forx20.

5. x2y? =X Y2 = x|yl = Iyl

Note however, it is not always the case where [x —y| = |X| — |y|. So for instance, we have

3-2/=[1|=1,and [3|-]2]=3-2=1.
2-3/=|-1|=1,but|2|-|3| =2 -3 =-1.

So we have |x =y| # |X| = |y|.

6. x°y? =\/F\/F= Iyl /x5 = [y /X for x > 0.

7. \/?a/(y?’ 2 = |y¥. That’s because

ify>0, we get y®>0. So it is the case Where\/F =y3 because\/F >0.
If however, y < 0, we get y* < 0, so we cannot just set\/F =y? because\/F > 0.

And thus, we get \/F= | v3].

e S0 we want to be careful with the sign of the number or the variable when we take it out of a
square root sign.

= x2y3Jx4[y = x2y®/xy for x and y both > 0.

Why not \/Fﬁ = |y |4y, though?



Just setting ﬁﬁ = |y® |\/§, we mean y can be any of all real numbers including negative

numbers, that is, it can be negative as well as positive or 0.

And we can get the same result the way below, too.

DY =x*yexy = J(x2y%)xy = x?y3\[xy for x and y both > 0.

9. | x [2 is nothing but~/x2, so we get+/| x [2 = [x].

A. +J| x|? y? is nothing but+/x?y?, so we get\/| x|? y? =\/x2y2 = |xyl.

B. 3’/?=x
C. ¥t =¥3x =% -3x = x¥x

E. Ix7 =¥xx =3x8 - ¥x = (x?)? - ¥x = x2¥x

Fo¥ox® = —3xx? = 3 352 = 2372 3% = X732

G. %/—x3y3 =—'€'/x3y3 =—§/(xy)3 = —Xy

H. 3xtyt =3xyxy =3Py - 3xy = Yxy)* - xy = xy3fxy
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L=ty ==yt =iy

J == =A: |~ for x #0.

1 1 Jx «/—
K. = J_ J—f T for x > 0.

And we can put it this way, too: \/% = ‘/ﬁ = ﬁ = % for x > 0.
X

L. \/;:g: /‘—XZ% =\/Zf\/%=\/%\/(%7=—%\/%forx < 0. How com?

What’s inside a square root sign is > 0, which means in this case, x has to be < 0, and it cannot
be 0, because no denominator can be 0. So x can only be negative in this case.

M. 3= =-3(2)* =-2Zforx 0.
N. 3/—i=—§/4-y—3=—§/2-§/z=—§/2-§/(i 3 =—§/Z~i=—y%forx¢0
x® x® x® x? x? x? '

/7_V3_W_ VIYYY _ Ty _ yTyN2 vy
0. i el e N Rl VN N S forx=0,andy > 0.

Note that 4|x| = |4x].

A ERE =SS TSy =gy :
p \/T \/7\/7 |x|\/? X [=3y |x|\/T\/T X 3y fory <0

Note that in the case above, y can only be negative, because no denominator can be 0, and
what’s inside a square root sign is > 0.
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S \/27x =\/333 =\/(3x)3x_ 3x 72 3x 3x forx>0,andyand z

both > 0.




