Radicals

1.

Simplifying Radicals
Without using a calculator, express each radical as a mixed radical in simplest form.
a) 24 b) 40 c) -3.J50
d) 24160 e) 340 f) P54
g) 3B75 h) 3432 i) \18%°
j) N20a'p k) 7555 ) 6a’p®

. Without a calculator, express each radical as an entire radical.

a)3\2 b) 245 c) —47
d) 56 e) 1042 fy 232

Page 3 of 19



BCLN PCMath 11 — Rev. Sept/2015

g) 3B h) 245 ) 1047

i) 3a>~J5b k) 5°y\2 1) 2a%637

3. Determine where the following radicals are undefined and then write them as mixed radicals.

a) 45x° b) f6xr’ o) 324"

4. A square is inscribed in a circle. The area of the circle is 48w cm?
a) What is the exact length of the diagonal of the square? e N

b) Determine the exact perimeter of the square.
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Adding and Subtracting Radicals
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1. Without using a calculator, simplify by adding or subtracting like terms.

a) \ﬁ—3\ﬁ+4\ﬁ+7\ﬁ

0) ~12-+3++[75

o P1+24-RB

2. Simplify.

2) 3x+dfx—2x

) YF8b +53b +3[64b

b) V2 +52 8

d) 3\5—ﬁ+4ﬁ+2\ﬁ

f) —~28++24+63+B6

b) ~7Ja +Ba —~[i6a

d) \f121x7 +24[49xy> —34[25xy”
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3. Identify restrictions on the variable(s), then simplify the radical.

a) 3-a+{16a+7-a b) By +53Y¥y <37y

¢) 2Bb +32ab® +B7b —i2b d) 5@ +3\Ra+ad®

4. Two squares are enclosed in a large square as shown. The area of the smallest
square is Scm?, and the area of the middle square is 20cm’. Determine the area and
perimeter of the shaded region.
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5. A square with area of 18cm” is placed beside a square with area 28cm?
write a simplified expression for the perimeter of the shape.

Multiplying Radicals

1. Without using a calculator, expand and simplify if possible.

2) \B(V5+4) b) 6(2—7) o) V7 (-3++B)
d) ~f1(3-7) o B(\2+1) f) ~24B3(\B+6)
9 (V2-3)(\2+3) b (VB-s)

) (J7+B) ) (245—B)(\5+3+B)
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) (V2+3)(3v2-1)-B (42 -5)

) (335 +24B) +(245—B)(2:5+B)

m) ~(3B—E)(\B+4)~(2B ) +5

2. Determine restrictions for each variable, then expand and simplify.

a) a (SJZ' —3) b) (2% + 7)(3% —1)
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O (F- B ) 0 (42—

9 (F-3)E-5)-6)

Dividing and Rationalizing Radicals
1.

Divide the following. Leave answers in simplest radical form.

i J40 b) 824 9 360
NG 26 27

2. Rationalize thé denominator.
30 7 S5a
a) — b) — ¢) 6,]—
) Jio )2J§ ) 643
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3. Simplify and rationalize the denominator.

) Tnf3 42 b 2553 9 27 +33
RN G Y
Q 23 -32 9 3

5\6 5+47

JE 7+\/§
f) NN T g -
) V245 N 7 +26

1+ 2B+
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4. Simplify and rationalize the denominator.

a) 2+L

Jin

& 2 + 3
N AN

d)

N | —

P
&

f) 2 -
B+26 \B-26
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5. Rationalize the denominator and simplify.

a) jg b)%

Solving Radical Equations

1. Determine the restrictions on x for the following equations.

a) fx+2=9 b) 3x =12
d) B-x=2 e) Br+12=2

2. Solve each equation algebraically, and verify the solution.
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10+3/4

) -

%

c) \/x—S =7

f) \ﬁx+7= 4—x

a) \2x =8 b) Jx+5=7
) 2Bx=12 d) 30=5\2x
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e) 7=2Bx-1 ) 2x—1=3
g) fx+3=5 h) B—x+1=4
i) 2aBx+5=6 ) 2 +5=3
k) Bx+4-5=-1 ) 4=—=x+2
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m) 3\/x+1=1 n) 23l-x=3
0) 5=2Jx+9 p) 2Bx—4+5=6
Q) I—MZ— ==3 r) @%—1:5
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3. Solve each equation algebraically.

a) %x=\/x—3 b) JS—xzxéx—i—Z

c) 2Jx—2 =\£X+5

4. The Sun approximates a sphere of radius 695,800 km.
a) The formula for the surface area of a sphere is SA=4zr". Determine the SA of the sun.

b) To the nearest kilometer, determine the edge length of a cube (SA=6sz)that would have
the same surface area as the Sun.

c) The formula for the volume of a sphere is V = %ﬁf . Determine the V of the sun.

d) To the nearest kilometer, determine the edge length of a cube (V = s3)that would have the
same volume as the Sun.
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5. Determine the root of each equation algebraically.

a) Yx+1=3 b) -x+3=5

) 2Bx=6 d) 4Bx+1+7=9

e)
4
YF7x+96 p L0,
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6. Solve the following equation exactly.

a) x+1=+x+2 b) 3-~k—8=x-5

7. Five more than two times the square root of a number is fifteen. Find the number.

8. The square root of four more than three times a number is seven. Find the number.
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ANSWERS
Real Numbers and Absolute Values
1. Answers will vary. 2.a)7 b) 3 ¢)2.17 d) :2_
3
3. 9)[22-(-2)| =42 b) |-0.8-1.1=1.9 ©) [-2-1.1=3.1
4. a) 5.3 b) 5% c)9 5. Answers will vary.
6. ) 4 b) 1 c) —45 d)7 €)9 f)22 g) L
24
nl  pu ni ky 2 )15
20 12 3 5 8
Simplifying Radicals
. a)2y6  b)2+10 ¢) —1542 d) 8410 e) 235 0 332 2) 503
W62 D3I D 2B ks D) e
2.a) 18 b)y20 ¢) -T2 d) 150 e) 200 f 36 g) PB1
h) 480 i) 70000 ) Ja0a's k) (505 D) Y56a°°
3.8) 0<x, 3xfBx  b) xel, 2x3lx ) a<0, 2|a’|{2a 4.2)83cm  b) 16J6cm
Adding and Subtracting Radicals
1.a) 93 b) 442 ) 43 d) 242 +20+B e) 233 f) 7 +6:J6

2.2) 5¢x  b) -8z c) 736 d) 10]y|Jx
3a)aso, e b xyel, 4y © 0<b, 237 +3F d) 0<a, 7|a|G+3Ba

4. A=20cm?, P = 1045 cm 5. P= 62 +87 cm
Multiplying Radicals .

l.a) JI5+4 b) 2J6-Jaz c) 3fI+\iF d) —\B3+7iT
e) 4+22 D —6-62 g) -7 h) 28—10:8
i) 10+2421 ) 1+5d5 k) =5+13J2 ) 74+12\i5
m) ~18+5v6 ~12{B + 42

2.a) 0<a, 5a—3\/1; b) 0<m, 6m+19~ﬁri—7 ' c)0<x0<y, x-y
d) 0<a,0<b, 4a-4ab +b €) 0<x5,0<y, —x—10\fy +14y

Dividing and Rationalizing Radicals

La)y 22 b) 8 ¢) 245 2.3) 310 by 15 c)
10
2\/15a
3.a) 214243 b) 2V30-152 ¢) —270+350 9 2-\B o) —5+7
3 6 20 5 6
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hy 2+i4+\B5+fio h 122-4B+la-2f1
=5 1

0

0 WZ+2i5 ¢ Z10V2-1045 +1
12 2

15
e) 5‘/§+‘ﬁ f) _ﬁ
3 7
5.2) 2425 b) 7437 o A+
5
Solving Radical Equations
l.a) 0<x b) x<0 c)5<x d) x<3 e) 4<x f) 7<x<4
2.2)32 b) 4 )12 d)18 e) 16 f)5 g)22
3
h) -6 i L j) x=1, but extraneous k) 4 1)-14 m) _8
12 9
n) _3 0) x =4, but extraneous p) 17 q) 2 r) 6_4
4 12 9 3
3.2)6 b) 3 ¢c) 13
2
4.2) 6.08 x 1012km* b) 1,006,964km c¢)1.41x1018km> d) 1,121,624km
5.a) 26 b)—6 c) 27 d)3 e) 4 f) 41
6.a) 1 b)9 7. 25 8.15
4



