MATH 11009: Radicals

Example 1. Simplify: \/24x5yb

SOLUTION.

V24256 = /4245 - 62

= 2x2y3 6x

Example 2. Add/Subtract: V12 — 38 + 4427

SOLUTION.

V12 - 3V8+4V27T=v4-3-3V4-2+ 493
=2v3—3(2)vV2+4(3)V3
=2vV3—-6vV2+ 12V3

= |14v3 - 6V?2

Example 3. Multiply: (5v/x + V3)(3v/ + V/3)
SOLUTION. Use FOIL and note that /x - \/z = x:

(5 + V3)(3vz + V3) = 15z + 53z + 3v3x + 3

=152z + 8V3x + 3
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Example 4. Multiply: (Vr —7)?

SOLUTION. You must first write the binomial twice, then use FOIL:

Wz =77%= -7z —1)
=2 — Tz — Tz +49

= |z — 14y/z + 49

5
Example 5. Simplify—rationalize the denominator where necessary: Tl
SOLUTION.
[5 V6 V11
11 V11 11
| V55
BT

10
VT—1
SOLUTION. Multiply the numerator and denominator by the conjugate of the denominator.
Note that you must use FOIL on the denominator:

Example 6. Rationalize the denominator and simplify:

10 (V7+1) 10(vV7+1)

WV7T-1) (VT+1) 7+V7T—-V7-1
10(v/7+1)

6

5(VT+1)

3




MATH 11009: RADICALS

EXERCISES
Simplify:
1. V2422 7. 3x\/12x2y7 13. {/16x%y°
2. 18x5y7 8. 4y./18z5y*
Y Y Y 14.  {/5dxdy7
3. V32a%b15 9. 2a2./8x%y3
15. /8yt
4. 40zt Ly7 10.  3y+/28z3y*
16.  /1625y7
5. 2v16a2b? 11.  54/18xy3 Y
6.  4v20a4b7 12. 21/ 48152 17. /40248

Add/subtract and simplify:

18.  5Vi4dx — 3v9z 26.  3V3r+V27r — 8V 7dx

2 _ 2
19. 3v3z® = 5v2Tw 97, /357 — 2V1272 + 2y\/3

20. —2v/822 + 5v/3222
28. V18 ++8—1/32

21.  5V18 — 275
29. V48 + /20 — /27 + 2v/20
22, 3xvV12x — 5V 273

30.  V18z3 4+ xv32x + v5H0z2
23.  8v8 —4v/32 - 950
2. —2/3 4507 — 445 3L V254 VI2

25.  V25z — 9z + V162 32, v/49-+v90
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Multiply:
33.  V3a2b5V6abT 42.  (V3z +y)(V3z —y)
34.  +/bady,\/10x2y 43, (VT +5)?
35, VA(VI - V3)
44.  (2y/z —3)?
36.  3(v12 —/3)
45, (3+v2)(2—V3)
37. V8(V2-5)
46, (VT —4)(/T+4)
38.  v3a(v3a — /3b)
47. T+ 3)?
39.  Vb5z(vV10x — /z) (Vot3)
40 (3y/ — 29)(5y/F — 4y) 8 (Verdve-1)
41, (5v/x +29)(3vT — \/Y) 49.  (4y/x +V3)?
Simplify—rationalize the denominator where necessary:
8 ] 18
50. — 2 60. ——
NG 55. 9 V10
3 3
51. — 2 61. ——
V3 56. 3 V12
1 5
2. — 3 2. —
E V8 57. £ 6 9
6 8
53. 6 63 2
58. — :
V12zx V3 16
/11 4 3
54. T 99. % 64. 5
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65. %
66. \ﬁ6+ ;
67. 3 _2 7%
68. < +4 7
ANSWERS:
1. 226

2. 3223/ 2xy

3. 4a?b"\/2ab

4. 2z5y3/T0xy

5. 8abvb
6. 8aZb3/5b
7. 6x%y3\/3y

8. 122232

9. 4da3y2y
10.  6xy3VTx

11.  15y+/2zy

69.

70.

T1.

72.

12.

13.

15.

16.

17.

18.

21.

8z3y\/3x
2213/ 2x
3zy? /222y
2x2y\3/§

22y2 /222y
2zy*{/5ay?
N

—122V3
1622

15v2 — 103

—9zv 3z

73.

74.

75.

23.

24.

29.

30.

31.

—45V/2

13v3 - 125

6z

—34+v/3x

—2xyV/3

V2

V3 +6vV5

T2 + 52

5+2v3

7—3v10

3ab%v/2a
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

522y 2x

2—6

3v3

4 —2+/10

3a — 3vab

52v2 — 25

152 — 22y/z + 8y

15z 4+ J/xy — 2y

3z — 2

z+ 10y + 25

dr — 12/ +9

6—3v3+2v2-6

xr — 16

z+6yx+9

r+3yxr—4

49.

50.

ol.

92.

93.

o4.

95.

26.

o7.

58.

99.

60.

61.

62.

16z 4+ 8v3x + 3

46
3

=

S R SR

)
w%
=)

“|S & mg

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

5(VT = V/5)

3(v5—1)

5(vV3+6)

11

5+3

4(VT7+4)

3(v5—V3)

5(V7+V/3)



