MATH 11009: Rational Exponents

Definition. Rational (or fractional) exponents are defined as:

o M=z

L] T

m/n— yzm OR 2™ = (yz)™

Example 1. Write using rational exponents
SOLUTION.

3Vz — 29z +8Vad 4+ 7TVa2 =

Example 2. Write using rational exponents

D 3VE —2¥x + 8Vad + Va2

321/2 _9g1/3 | gy3/4 4 7,2/5

) 2
: 37\/5—\5/?4'8\/54'4\/21‘—1-1

SOLUTION.
5 2 -1/3 -3/5 1/2 1/2
T \5/3?4—8\/5—&-4\/2964— =527 Y3 — 20735 1 8412 4 422 4+ 1)V
Example 3. Write using radicals: 5al/2 4 322/ 4+ 7472/5 4 8x~1/3
SOLUTION.
1 1
5at/? 4 322 + T2 4 873 =5/x +3Va2 + 7 (2/5) +8 (1/3>
x x
= |5vx +3Va2 + T2
Va2 o
Example 4. Write using radicals: %xl/?’ + %x_lm + %x_Q/?’ — 5(7z — 2)~1/2
SOLUTION.

2. 3 1 5 1
2,.1/3 3,.,.—1/2 5,.—2/3 -1/2 __
B e e st = 20 1 () + 5 () 3 (@

ZL‘1/2 8 $2/3
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Example 5. Evaluate: 3(27)1/3 — 3(8) /3

SOLUTION.
3(27)1% —3(8)1/2 =3v27 —3V8=3(3) -3(2) =9—-6=
Example 6. Evaluate: %(9)3/2 - 3(1)3/2
SOLUTION.
4 032 430 4 3 4 3
- — (1)} =2 ——(V1
SO = S = S(VB) - S(VD)
4 3 4 3
=-(3)P%-Z2(1
30— 5
4
=_(27) - -(1
~27) - 5 (1)
_ 1084
33
_[104
13

Example 7. Evaluate: 3(—1)"2/3 — 3(—8)~%/3

SOLUTION.
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EXERCISES
Write using (positive or negative) rational
exponents:
1. Va2+ ¥z -2z
2 5\7/x4+8\/5+i—i
. NI
3 4 2 1
3. St =~
4 2 4 n 3Vr 5
. 3\3/ 12 5\/5 4 Jx
5. 3V2x+5— 3x—1— 2
' vr+3
Evaluate:
1. 4572
12. 1634
13.  973/2
4. 277%3
5. (=1)%°
16.  4(—8)"1/3
17.  5(4)3/?
g\ 2/3
18. -3( =
s -3(y)

Write using radicals:

6. Ax%/3 4 321/3 — 241/2

7. 5al/2 4 242/3 4 343/4

8. Ap=2/3 4 227 1/3 4 621/2
3 3 7

2 -1/2
0. 2e(e 4424 2T Chk)

2

19.  3(8)%% —3(-1)%3

20.  2(9)%/2 — 2(4)3/?
2 2

21, Z(4)"V2-—Z(1)"V2
34 5(1)

22, 5(=1)1/3 —5(—8)1/3
2 2

23, =(4)%2 - Z(1)5/2

3. () (1)
2 2

24, S(4)32 - Z(1)3/?
34 5
_3iay-23 1 3 qy-2/3

25. 57+ 5 (1)
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ANSWERS
1. a2/5 4 g1/3 —9x1/2 u X
9
4/7 1/2 -2/3 _g,.—1/4
2. Sx* 't + x4+ 2x 5x 15, 1
3. 3z V244713 _op1/4 _ - 1/5
16. -2
4. g L + 12 513
3 4 17. 40
5. 3(2z+5)Y2—(3z—1)/3-2(z+3)"1/2
4
18,  ——
3
6. 4AvVa2+3Yr—2yx
19. 9
7. 5T+ 2Vx? 433
20. 38
4 2
8. WJF%JFG\/:E
1
\ ; T 21. -3
9. —— 4 VT
A/22  8/x 5
, 22. 5
X
10, 22V +4+ ——
T\ T + +2 i
2
23. 62
11. 32 5
14
24, —
12. 8 3
1 9
3. = 25. =
3 27 8



