Abe Mirza Radicals Algebra

I f you want to increase your success rate, double your failure rate. T. Watson

Rules to reduce a radical:
1. The power inside should be the same or larger than the root \/; \/E 3/?
2. If the root is even and the inside number is negative there is no real number~/—4, -9

3. If the root is odd and the inside number is negative the answer is negative. Y8=-2, §-32==2
E-1. Vx4, 1—21:5%, XX = x3x E-2. Ix%, 2-3?:6%, Ix® = x8Yx2

E3. 24, %'g’g'lﬂ%, V4= [23-2023=-26

E-4 72, 7253;3'128;6 ;)3°1 =23, J72=,2°23 =2:3/2=6\2

E5 98, %:272, JOB =742

Operation with radicals: To add or subtract the index number and the inside of radicals should be the
same, for some problems the inside needs to be simplified first.

156 - 26 =136, or 437 +11%7 =15%7 butwe can not add 437 +11¥17

Multiplication: If the indices are the same we just multiply the insides.

3V7(2v5) =635, or  5V14(2v/2)=10v28 =10(27)=20V7

A number multiply by its conjugate is always a real number! (a—b)(a+b)=a*—-b’

E-6 (V2+3)(vV2-3)=2-9=-7 E-7 (N7+B)(N7-B)=7-5=2

Conjugate of ~/2+3 is v/2-3, and conjugate of 7—~/2 is 7++/2



To rationalize: Multiply by the same radicals or its conjugate

cg 2 _2 3 283 or Eg 5 __ 5 1143 5J11+15 5J11+15
V3 333 T JV11-3 J11-3 V1143 11-9 2

To solve an equation with the radicals

Rules: 1. One radical per side 2. Square both sides 3. Simplify and solve

2
E.10 /2x—-5-9=2, /2x—5=11 (\/2x—5) —112  2x-5=121,  2x=126  Xx=63

Find the distance between each two points; (X, ;),(X,,y,) d= \/(xz — x1)2 +(y,— yl)2

Practice Problems

Simplify each radical,

1.\/? o [x13 3. 313 4. 4x28

5. 3x7yH 6./ x'y° 7.4/x0y 8. 3192

9. \128x"y” 10. 4/80x7y® 11.*{7? 12. %
13 %

Use a calculator to find each root;

14../571 15. \/3.94 16. /.00895 17. /5% +122 18. —/500



19. v-500 20. w 21. g 22. 3251.8 23. 3-95

Add or subtract;

24./8 —5/2 25. 272 —24/32 26./20 + 24/45 - 7./5
27. /50 ++/32 —4/18 28.4/50%° ++/32x° 29. 3+ 3/x +5+43/x

Multiply and simplify;

30.4/3:-4/27 31. V1046 32.4/6(+12 +8)
33.49-49 34. (v10 +5)(v10-5) 35.(3-11)(3++11)
36. (2Vx-3)(2x+3) 37.(4—\/5)2 38.4/x(3-Vx)

Find the conjugate;
39.4/8 40. 8 41T-4 42 Ix-y 43.4/5+x 44. 4-3
Multiply each number by its conjugate;

45.\/8 46. 8 47.7-4 48 JIx-Jy 49.45++/x 50. 4—+/3

Rationalize the denominator of each expression and then simplify;

3 -8 9 J18 \/I
51, — 52. = 53. \ﬁ 54, X2 55. |=
J7 J2 2 J2 X
2 3 7 11 4
56. 57—~ 58— — 59—~ 60.
542X 1-/2 3-2 23 +1 Jx -1

Solve each equation, Check the solution; Rules 1- One radicals per side 2. Square both sides.



61. VX+2 =5 62. Vx+12 =3 63. V3x+2=-6 64.4/2x-5=3

65.46X+4-3=5  66./4x—2 =+/3x—-1 67./2Xx—5=+/3x—-9 68. Xx+1=2Jx+4

Write each expression as radical and then simplify;

L 1 1 1 1
69. 64?2 70.-27°3 71.(-32)5 72. 81¢ 73.243°

Simplify each expression

1 1
2 3 2 11 2
74, (ﬂjz 75. 42 76.(-27)s 77.x 4% 78. 5
6 z
Additional problems
Simplify
5
79.—J81x*y? 80. Y24x°y’ 81 |22 gp, Y96+12
9% 24
83. 24/27x° +5148x* —4+/3% 84. 21-/98 85. ¥/-40 + /108

7

Multiply and simplify

86. 24/50 -/98 +3v/8  87. 11W/2 +/50 88. 3/-54 +532 89. V24/6 90 /50x* —2/8x*
o1. (J§—5)(J§+5) 92. (ﬁ+3)(ﬁ+5) 93. (2\/;+3)(\/§—8)

Rationalize:

94, 3 95. > 96. 2z 97. 6
\ 20 27 J3-5 J5-2
Solve the following equations;

98. \J7x+2=3 99.4/4x—3 =5 100./5x -3 =/2x + 3 101.2X —5=+/13—6x

Simplify,

3

3 - 3 1 2

= 4 2 Pl = X4
102.164 103.(§J 104. x4 -x ? 105. —
X 2



1| e dx 36 | 4x-9 71 [ 2

2 1 x*x 37 | 16+12-812 = 28-16+/3 2|3

4 |y 39| _Jg 74 | 213

5 x2y3 3/X y2 40 \/g 7 |8

7 X2y34X2y2 42 \/;Jr\/y 77 x%

8 4§/§ 43 \/g _\/; 78 X*UG

9 | 8xy®.[2y 44 | 4443 9 | _ox?y\fy

10 2x yz 4/5)(3 45 | -8 80 2X2y4§/§

11 | 3x8 46 | -8 81 2a2\/5/3b5

12 1 [o \/; 47 | 7-16=-9 82 \/€+3/6
3Vx - 3x

13| 42 48 | X—y 8 | 2oxf3

14 | 23.896 49 | 5-xX 84 3_ \/E

15 | 1.985 50 [ 16-3=13 85 | 5354332

16 | .095 51 | 37/7 86 | 9.2

17 | 13 52 | _4/2 87 | 1642

18 | —22.361 53 | 342/2 88 | 23

19 | Not a real number 54 | 3 89 |12

20 | 155.47 55 | /x/x 0 | w22

21| 0.845 56 | Jox /5 ol |

22 | 6.315 57 | _3(1++2) 92 | 17482

23 | —4.563 58 | 3,2 93 | 2x-13Jx-24

24| 32 59 | 2\3-1 9 | 15/10

25 | 13282 =42 60 | a(Vx+1)1(x-1) 9% | 1579

26 | 2\/5+6v5-75 =5 61| x=23 % | -(V3+s)1

27 | 52 1 a2 1242 = =32 62 | x=-3 97 6(\/E+2)

28 5x2\/§+ ax°~[2x = 9x2\/§ 63 | No Solution 98 x=1

29 | g+5%x 64 | x=7 99 | x=7

30| 9 65 | x=10 100 | x=2

31 2«/E 66 | x=1 101 | No Solution

333 68 | x=5 103 | 27/8

34 | -15 69 | 8 104 | xv4.

35| 22 70 | -3 105 | y5/4




