Simplify:
1. /8 26. V108 51. V2 - V3
2. Y12 27. V180 52. V3 - /5
3. /20 28. V216 53. V2 - V3
4. V24 29. /98 54, V5 - /6
5. V28 30. Y192 55. V6 - V7
6. V40 31. /128 56. V3 - /15
7. Va4 32. /147 57. V5 - V12
8. V27 33. V245 58. V3 - V11
9. V18 34. Y200 59. V5 . V10
10. /45 35. /294 60. Yas - Vas
11. V54 36. Y400 61. V3 - /8
12. /63 37. Y900 62. V5 - V30
13. /30 38. /120 63. /6 - /8
14. Y16 39. V242 64. V7 - V7
15. V32 40. /288 65. V8 - /8
16. /48 41. V363 | 66. V2 - V2
17. /§6‘ 42. VY500 67. V3 - V3
18. /96 43. /225 68. Vx - Vx
19. V112 44, V/a% 69. V10 - V9
20. /50 45. Va?d 70. V12 - V3
21. V75 46. Vx° 71. V12 - V5
22. 125 47. Vy® 72. V32 - V2
23. Y150 48. Vx7 73. V6 - /14
24. V175 49. VxZy3 74. /48 - V2
25. +¥i2 50. Vr3td 75. V3 - /6 -



Simplify:
1. /81lm"

2. V100b!T

4. V/36xZy"

5. V25xy?
6. Vx°y®

7. V8Ix3y?
8. va’b"c®

9. V18a?Db?

10. Y18a?

11. V72m?x*

Simplify:

2. </§>2

, /I
Va4
4. 2/15
/3
3
S z

12

13.

14.

15.

16.

17

18.

19.

20.

21.

22.

/50a’b>®

/16a?b%c®
/49x3y>
V144x3y°

/400x"%y?>

Y12a%b?

10. 3£
11. f;;
13, ~f2.
V128
13. Jgj-
14. %)2

23. /8xZy°®

24. V/169a°b>®

25. V3 .« V11

26. V5 < /a4

27. /2 - V2

28. /108

29. V2 - /3 - V6
30. /500

31. /900

32. /400



Simplify:

1. V3 - /2
2. V5 . V2
3. 5 - 2/3
4. 2 - 3/15
5. V10 - V3
6. V7 - /6
7. VII - /5
8. 3/2 - 7

10. 4/3 - 3/2
11. 6/5 « 2/3

12. 7/5 - 5/7

13. Y12
14. V27
15. V8
16. V45
17. V24
18. 3/18
19. 2/72
20. 5/50
21. V200
22. 7/8
23. V48
24. 2/32

25. 6763

26 .
o7 =
28.
29.
30 .
31.
82
33.
34.

33«

38.
39,
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

/98

/128

/3 - /6

/6 - 2/10

5/6 « 2V/15

/6 - V10 - V2
32 - VT - 2/6

2/3 -« 3/5
5/7 « 3V/2
/5 « /50
4/20 - 5/8
4/2 - /8
/18 + 3V/8
2/12 + 5712
/24 + 7V/6
5/8 - 3/2
/27 + 5V/3
m-%@
4v/12 - /27

5/2 + 7 + 3/2 + 2

2/18 + V8 + 3/2
V32 - 5/2 - /24
2/48 + 5V27

3/72 + V75 - 3V/3 - 7/18

/300 - /147

81,

52.

534

54.

55.

/98 - 8V2

e
~
N

/50
/10

oz



Simplify:
1. /8
2. V12
3. V18
4. V20
5. V24
6. V27
7. V32
8. V40
9. Y44

10. Y45

11. J4sg

12. V50

13. V56

14. Y60

15. V68

16. /72
17. V%3
18. Va®
19. V2m?
20. V/3x7
21. V4aa
22. Y9c?
23. V12x7
24. V/90xZy?
25. Y200
26. /250
27. V225
28. Y189
29. V192
30. V162

31. V320
32. V244
33. V216
34. V204
35. /189
36. V300
37. Y176
38. g
9. |3
40. jg
. 3
42, jg
13, |2



Simplify: (Continued)

46. j; 61. 4v7 - 2/7 6., 220
3/10
47. f; 62. V2 - V5 « /10 77. V150
48. = 63. V15 + V3 - /5 78. Al
10 —
V63
49 4 64. 2/3 + /5 « /7 79. 15 [B
N . . 3
50. jI% 65. 3/3 - /7 - /3  go. Y12
2/6
9 2 5 —
51. 13 66. J:'-): 5 81. 5V24
18 3 25
s52. |2 67. j;f e 82. 3/72
11 5 9 EF,
53. (%% 68. j§ 2[2 83. 3/32
54, [13 69. L1276 84. 6|2
3V2
55, 5% 70. 5V75 85. /542
56.  |=> 1. 1273 86. 3/72
4737
7 V5%
57, [~ 72. 87. VB3x%5
18 =
X
58. % 73, 4724 88. 5 i%
3/4
59. |2 7. 780 89. 8|c2
V5
e Saa . . o
60. 2V/5 . 3/5 75. Yx_ 90. 3/31(346 + ¢3)



Simplily: (Continued)

9l.

92.

93.

94.

95.

96.

97.

28.

99.

100.

4V3(/6) (-V8)

V2x (/3x) (/6)

V14x(2V/x%) (V7)

vb(3 - /b)

va(va + 2)

5/3(-2/6 + V/15)

6V/5 « 2/3
4/3 « 3/2
v6 + V10 - /2



Simplify each of the following radicals:
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Simplify each of the fo.lowing:

X
0. [F
2
m
41 . —
ab?
42- T
3a
43, 5
13m
44, e
7a2
45, S
2
46. 5a’y
12bx?
4 58
a7, |24
5x3y
’ 4
48. 2 §§
49, x|=28
8x2
50

3
51. 6rt2|—=3C
5r7

o
K

52« -

1=
Q
w

>
3
-
w
= N)
N
o B I N

53 .

54.

55 .

56 .

57.

58,

59.

60.

6l.

62.

63.

64.

65,

5-8

(Continued)
o | 7xy? b
J 155 66. -
a
5 2
—ZaJ 2L 67. |X-
6a’b Y
3 ’ 2
—mx 3r°x 68. 2ab
2m" 2 c?d
2= 69. |%
2y?2
l’4m2n ’2x
3
38 7. B5dj-=2
3% 6d3

ol
(93] w [N
m
[T )
N Q

|
(o))

pro

o|un

[
~ N U >

-
w
N =

7
3. - |22
8a’x

T3

5bx | 4c*
c? [5bx?



Divide as indicated and simplify:

L.

10.

11.

12.

13.

|

14.

15,

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

5~9

4v/a’p
2vab

27 .

28.

29,

30.

12/b>c?
3/b3c

16/8m?
4v/4m3

30/27x%y3
6/3xy>

42/40r3t?%
3/5rt



5=~10

Rationalize the denominator of each of the following:

1. 2 g. 8 15, ==
V2 V12 V3
3, ¥4 9. Y10 16 ==
V3 /18 3V/2
5, 1L 0. /8 17, =2
/2 /20 2/5
g, 8 Ll., == 1 =
/5 V2 472
5, 24U 19, - 19.
/6 /6 5/6
g, L& 13, =2 T =
V2 /8 4v10
7, X8 14, =2
/8 /5

Divide as indicated and simplify:

1 V18 + V50 5 Vx3y3 + VxZy7Z7 - Vxy
V2 xy
5 /80 + V90 - /15 6 Y4a®b - V/2a°b + V/8a’b?
V5 V2a’b
3 6vV12 - 4/27 + 27108 7 Y12m?x?%2 - V/24m?x - V/30mx?
2V/3 /3mx
Yas + V/aZ

4. —
Ya



5=11

Evaluate each of the following by rationalizing the
denominator and using a table of square roots.

1. —=
V5
2. S
V3
3, ==
V6
. 5
V'8
5. _ii
3V/2
6. L



0.
11.
12.
13.
14.
15.
16.

17.

Vx oy
V2x + /3y
(=vm) (-v2n)

(-v/5a) (V2b)

v5b - /5b
v2a - /6a
/8bc - Vdbc

(=3V/3mn) (-v3mn)

Yax - /a

vYa’b « vbc?

(vV2c3) (-V/5cd)

vyér® o /3rs?

3/5 « 43

2V7 « 2/6

5/5 « 3/14

6/13 « 2/3

2V/14 - 42

20,

21.

22

23 «

24.

25,

26.

27 «

28,

29.

20

. b

32.

33.

34.

5/8 - 3/10
4v2 - 2V/27
7/3 - 9/24
2/2 < 2/2
5/6 < 5/6
2/18 - 6/2
3/20 - 6/5
5 « 2/6

8 + 3/5

2/2 - 6

7/6 + 3

4v/3 - V7
5/10 -« /4
/5 « 2/18
/2 - 3/2
3.3

%/5 . 4/10



(Continued)

35. /I5 - /5
36. 3/20 - /5
37. (-Y5) (-V8)
38. (-2/12) (4/5)

39.

Square each of the following as

Multiply and simplify:

L s

(6v3) (-/18)

(V/5) 2
(/8) 2
(3/3)2
(4/6)2

(xv2a)?

2(47/2 + 1)

3(3 + 5V3)

8(2 - 3/5)

4(3V7 + V/6)

9(4/3 - 2/10)

2(3/12 - 5/8)

40.

41.

42.

43.

44.

10.

i

12.

(-%/5)(4/3)

Z/Ev- 3/ab3
av/2x + x/6x

2my7mn - 3/7m

3y/6x3y - 2x/8xy"

indicated, and simplify:

(-v3)?2
(-4/5) 2
(-2v2)2
(-3vVx)2

(-2av/3b) 2

V2 (V3 + 3)

V3 (V27 + 4)

V/8(2V/3 - 5)

V6 (V2 - /12)

V2(3/2 + /18)

v12(2V/5 - 4V/2)



Multiply and simplify:

18.
14.
15
l6f
L7
18.
19.
20.
21 .
22.
23.
24.
25.
26.
27 «

28.

3/2(V/3 - 5/8)
5/5(3/5 + 2/6)
$/3(/3 - 1/6)
-2(5V/3 - 4/7)
-/2(-/8 + 2V2)
-3/3(37/2 - 5/6)
(V2 + 4) (V2 - 4)
(V2 + 2) (V2 + 2)
(2/3 = 3)(2/3 + 3)
(5 + 3/3) (5 + 3/3)

(6 = 3/8) (6 + 3V/8)

(5/18 - 3) (5/18 - 3) 40.

(V3 + 4) (V3 + 2)

(V3 + v2) (V3 - V2)

(3/2 - 4) (2V2 + 7)

5-14

(Continued)
29. (2V12 - 5)(3/12 - 4)
30.  (5V/6 - 2V/3) (5V6 + 2/3)
31. (/5 + V3) (/5 + V/3)
32. (376 - 2V/3)(2V/6 - 4/3)
33. (3/8 - V/6) (3V/8 - V/B)
34. (6Y/5 - 3/10) (4/5 + /10)
35. (6Y10 + 7/18) (6V/10 + 7/18)
36.  (2/12 + 5/8) (4V/12 - 2/8)
37. (V8 + 252
38, (2V/3 - 1)2
39. (V2 + V/3)2

(5V/6 - 6/5)2

(6V5 + V7) (6V/5 - /7)



Simplify:
1. 2/2 + 7/2 - 5/2
2. 3/5 - 7/5 + /5
3. /18 + V32
4. /80 + /45 - /125
5. /98 + /18 - /32
6. V50 - V128 - /32
7. V175 + Y63 - /28
8. 4/45 - 3/125 - 2/50
9. 3/2 - 2/50 + 4/18
10. 3/175 - 5v28 + 2/63
11. 2V/50b - 3/18b
12. 5/8c + 2v/128c
13. 2/3x + 3/108x - 4/75x
14. VI2 + V27
15. /75 - /48
l16. /18 + /32
17. /28 - 3V/7 - /63
18. V50 - V18 + /8
19. V80 - v45 + /5
20. /48 - 2/3 + /300
21. 4/48 - 2/3 + 2Y/300
22. V2 . /%
23. /2 - /18
24, V3 - /5
25. V5 . V20

26.

27.

28.

29.

30.

31

32«

33.

34.

35.

36 .

37.

38.

/2 - /32
/6 - V2
2V3 - /6
/6 + V8
2/6 - 5/3
3/5 - 2/10
3/6 « 2/8
2/2 - 2/2
/12 - /6
/5 - /15
/3« V21
V7 - V14
5/3 « 6/3



Simpljfy:-

1. 3/5 + 2/5 19. V24 + 776

2. 442 + 1V/2 20. /40 + V90

3. 8V7 - 3V/7 21. /18 + 3/8

4. 4Y10 - 3/10 22, 5/8 - 3/2

5. 12/11 + 12/11 23. 4Y12 - V27

6. 17/3 - 8V3 24. 5/2 + 7 + 3/2 + 2

7. 2/5 + /5 25. 6/5 - 3 + 2/5 + 8

8. 8Y/15 - 7/15 26. 15 - 3/2 - 2/2 - 7

9. 7/5 - /5 27. 3/3 + 2/5 + 2/5 + 8/3
10. 9V/3 + 5V/3 28. 2/18 + V8 + 3/2

11. /6 + /& 29. 5v12 + 3/12 - 3/3

12. 10v/10 - /10 30. V32 - 5V2 - /24

13. /3 + 2/3 + 3/3 31. /50 + 2/18 - 10V2

14. 3717 + 2V/17 - V17 32. 2/48 + 5V27

15. 3/8 + 5V/8 33. /98 - 8/2

16. 2Y/12 + 5/12 34. /300 - V147

17. V27 + 5/3 35. 3/72 + V75 - 3/3 - 7/18

18. 4/2 - /8 36. 3/12 - 5/27



Simplify: (Continued)

37. /128 + 3/8 - 4/18 55 . 15/§-+ 6j§.— /160
38. 3/2 - 5/3 + /8 - V12 56. 2/§T+-JE§ - 4/24
39. 2v32 - 3/50

40. 2/50 - 3/18

41. 3/63 + %/§§

42. 2/I50 - 2/96

43. V2 -

44, /6 +

45. /3 - 4/48 + 3/75

|
w
~
[e))
w

46. V7 + 4/28

47. V3 + 2V/27

/2 /5 1l —

49. 3/I0 - 4/90 + S/I%
3
50. /Z_+
51. 12/2 - 2/5 + /54
3 2
12

5 / 1
5:2' 6];% L §V60

53. 2/54 + /96 - 9/%7

5 ,l —
54. 6];?— 15 Tt 5/45

|
(o)}
=

/75

Wl
o+



Combine as indicated:

1. 8/6 + 3/6 + /6 3. 3/3 - 8/3 - 5/3

2. 3/7 - 4/T + 2/7 4. %/7+%/‘—%/7

Add each of the following:

1. V2 and /3 4., -4Y/3 and 8/15
2. 7/6 and 3/5 5. 5/17 and V6
3. 8/7 and 2V11 6. 3/10 and 4/2

Subtract each of the following:

1. Subtract 2V/6 from 5v2 4., From /17 subtract /2
2. From 10V/3 take 6V7 5. Subtract 9V11 from 8/11
3. Take 3/5 from v10 6. From 8/6 take 3V6

Simplify and combine:

1. V48 + Vi3 + /27 8. %/m + %/57 - /108
o 1 5 4
2. /98 - /8§ - /32 9. \/g N J;+ j—s:
_ B 2 N E
3. /80 + /2 /20 10. \[% + j;_— 2
4. V50 - /72 + /18 11. 10l2-/2_- | L
) : 5 10 10

5. 2/40 + 7/90 + 5/160 12. ,1% # 4\/%
6. 8/150 - 4/96 - 3/800 13. /I8 + 4 % + 3/33

7. 2/162 - V32 + 6/128 14. 5E+ 7V5 - 2/20



5-19

Simplify and combine: (Continued)

15. 643 = 2475 + 4/T%

1 2
le. V24 - 12/§'+ 6];7

17. 2Va + 7V/a - 3va

18. 3x/b - 2x/b + 4x/b

19. 2avxy + av/xXy + 4bvxy - 2bvxy
20. 5/mn - 3/mn + b/mn

21. J/100x - V/9x + V25%

22, V/xX3y + V4x3y + 2xv/xy
23. avab?® + abvab + bv/a’b
24. 3V/27xy" - y/48xy? + 2y2/75x
25. /50 + /98 - /75 + V27

26. 2V63 + 5/54 - /28 - 3/24

27. 8v12 - lq[g.— /108 + V125

28. 4/% + %/48 + 2/9% - 8/%7

Combine:

1. 3Y/17 + 5V/11 + 9V/17 + 6v11
2. 9Y2 + 3/5 - 8/5 + 5/2
3. 6/a + 5/a - 3/b + 4/b

4. 2bv3c + bV5¢c + bY3c - 2bV/5c



5-20

Find the simplest radical form:

10.
11.
12.
13
14.
155
16.
175
18 .
19.
20.
21.
22.
23
24.
25

26.

(5 + V3) (4 + V3)
(2 = V/5)(3 + V5)
(/5 - 4) (/5 + 4)
(7 + V6) (7 - V6)
(3 + V6) (2 - V/6)
(4 - 3/2) (4 + V2)
(6 - V/3)(6 + V3)
(3 + 2/3)(3 = 2/3)
(2 + V/3)(2 - V3)
(1 + /7)2

(4 - /5) (4 + V5)

(V2 = V/3) (/2 + /3)

(5 - V10)?2

(5v2 - 1)2

(3/7 + 2)°2

(Y7 + V6) (VT - /6)
(2/3 - 5)(2/3 + 3)
(5V2 - 4)(5V2 + 1)
(4/3 + 1) (2V/3 - 3)
(5V/7 - 2) (VT + 2)

(2/6 - V/3) (/6 + 3/3)
(6V15 + V/5) (2/15 - 3/5)
(3 - V2) (3 + V2)

(4 + V5)2

(2/5 + 5)2

(3/2 = 1) (3/2 + 1)

27
28.
29 .
30 .
31.
32.
33.
34.
35
36.
K 7
38 .
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
=

52.

(3 + V2) (3 - /2)

(5 = V7) (5 + V7)

(5 + V5)2

(V5 - V2) (V5 + V/2)
(3 - /6)2

(/3 + V/6) (V3 - V6)
(2/3 - 3)2

(3/5 + 1) (V5 - 2)
(4/5 + 3)2

(2V/3 - 1) (3V/3 + 2)
(3V/5 + V2) (2V/5 - V2)
(4/3 + 5) (3V/3 - 4)
(4V2 + 3Y6) (2/2 - V/6)
(2/10 + /5) (3/10 - 2/5)
(2 + V3) (1 - V3)

(4 - V2)2

(3 + /7)2

(5 - /6) (5 + V6)
(2V/3 = 1) (2V/3 + 1)
(V7 - 5)2

(4/5 - 2) (4/5 + 2)
(3/6 + 5)2

(V2 = 5)(2/3 + 1)
(3V/3 + 2)(2/3 - 4)
(V7 + 2)(3/7 - 5)
(V5 - 7)(3/5 + 2)



Rationalize, express in simplest form:

1.

10.

11.

12.

13.

14
3 + 3

4 - V2

16

2V/3 = 2

/5 - 3

26
5 - 2/3

3+ /7

2/2 + 1

24
6 - 3/2
/3 + 1
/3 -1

4 + /5
3+ V5

10 + /5
3 - /5

2/2 - 1

2/2 + 1

14.

15.

16.

17.

18.

18.

20.

21.

22.

23.

24.

25.

26 .

5=21

/6 - 5

/6 + 2

3 3 2

3 - /2

/5 - 3

/5 + 3

5 + V2

3 -V

8]

7+ 73
/3

/8 - 6

/8 + 6

1+ /2

/5 - 1

3+ /5

27.

28.

29.

30.

31.

32.

33.

34.

354

36.

37.

38.

39.

5 - V6

3 - /5

2 - /5

/6 - 1

3+ /6

3/2 - 2

3+ 2/3

2/2 - 1

2/2 + 1

/5 - V3

/5 + V3

3/2 - 1

2V/2 +

3 - 2/2
2 % v2



5-22

Rationalize, express in simplest form: (Continued)
g0, £-143
Y6 + V3
41, ¥2-73
2/2 + /3
42. 2+ /3
/2 - /3
43, 5/3 - 2V2
3/3 + V2
44. fg_i_ig
4 + 2V2
45. 2/5 + 3/2
2/5 - 3/2
4. Y15 - /5
10 - 2/3
47. f:_:_iz:_
10 - 2v/21
4. 273 -1

13 - 4/3



Solve and check:

1. % = 3 18. 6 = /x

2. V2n = 4 19. V/3x = 6
3. 3/y =6 20. V/5x = 5
4. Vx +1 =75 21. V4n = 8
5. V3x - 2 = 4 22. 10 = V2w
6. 2V2y + 3 = 11 23. 4/x = 8
7. Vx + 2 = 3 24, 2/n = 10
8. 4v2x - 1 = 12 25. 3/2x = 12
9. VxZ + 8 = x + 2 26. 5Y3y = 60
10. 8 - V2x = 2 27. Vx + ; =
11. Jgf: 5 28. V2y + 11
12. [Z =6 29. 12 + /3x
13. 2/2y = 5 30. 15 = V/3x
14. 3/3x - 2 = 4 31. V/x - 2 =
15. vx = 2 32 /5y - 8
16. vn = 5 33. 6 = V/3x

1]
S
w
=
El
3

|
)

17. Vy



Solve and check:

35.

36 »

37

38 .

39.

40.

41.

42.

43.

44 .

45.

46 .

47.

48.

49.

51.

3vn + 4
4v/3y + 9
6v2x - 3

10

21

45

25 = 2/5x - 5

VX 1

.

vyn - 3

(Continued)

4V5x%x - 4

/2n =

- 2/5%

- 3/8x%

= 3
= 4
4V/5x% = 6
6/3y
3y - 1=



Solve and check:

10.
11,
12.
13,
14.
15,
l6.
17.
18.
19.
20.
21.
22 .
23.
24,

25.

2vx = 1 = 3
V2x - 5 = 3

v7x - 3 + 3 = 2x
yd4x + 5 - 4 = 3x
v10 - 3y + vy - 4

Y1 =5y + 7 =1

Y15x + 11 = 3(x + 1)

vy12x + 7 + 5 = 12x

Vdx + 5 = 3x + 4
vyZ + 11 - 1 = y
VxZ =13 + 1 = x
Vy + 4 =y + 2
/x + 2 = x - 4
Y7t = 3 + 2t - 3
Y3a + 10 = a + 4
YyZ+ 2= 2 -y
VxZ = 2 = x + 10

V3x + 1 = x - 1

26.
27.
28.
28
30.
3l o
32.
33.
34.
35«
36.
37,
38.

39,

41.
42.
43,
44.
45,
46.
47.
48,
49.

50.

Yy + 3=y -9
/X + 2 = -3

1+ /x+ 4 =0
V2s - 1 + 3
2x - 2 - x

Y3y + 13

"
N

"
[

y + 3
V9xZ - 1 = 3x

Y11lx + 20 + x =

5Vx = 24 - /x
X = 6 + /x2 = 12

VxZ + 5 - x = 3

V3x + 2 + 5 = 2

/X = 5 - 6 = -15
3Vx + 1 = 12
15/x - 3 = 45

2 = 3/x - 4

4 - 3/x = 3
3vy - 1 =3

Yy = 9 - 3/y

2

3x



Solve and check:

1. Vx = 3 18. Vén + 5 = 2
2. V2x = 5 19. V/n - 2 = -1
3. 7% = 4 20. /r + 3 =75
4. V3x = 3 21. [ -2 -6
5. 2/x = 5 22, W2y = 2

6. 3/X = 2 23. VE-1:=02
7. V3y = 6 24, @:%

8. V2x = 8 25. /5:%

9. /Ta = 3 26. /2y = 3 = 3
0. vx-%=-3 27. Y3y + 4 =1
11. 3vV2x = 6 28. 4V/5m = 20
12. /§+§: 2 29. Vx + 10 = 3
13. 5/3% = 15 30, 3/Tom = 2
14. E:l 31. V/x - 4 = 9
15. V2t + 3 =1 32. /Yp+ 5 = 3
16. - 2 33. /By =3+ 7 = 10
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Solve and check: (Continued)

33 .

39. 4/5t7 {5 - 20

40. 2/3x7 - 17 - 12
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