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SOLUTIONS

1. (a) We have

5—lr—=2]=0
|z — 2| = 5.
We now have two possibilities. If v —2 = 5 then x = 7. On the other hand, if t —2 = —5
then x = —3. Hence =7 and x = —3 are the two solutions of the equation.
(b) We have
|t +4|=3—x
so we again must examine two cases. If x +4 =3 — x then 22 = —1 and so z = —%. If

r+4=—(3—2x)=2x— 3 then 4 = —3, which is impossible. Thus the only solution is

r=—3.

N =

2. (a) First observe that

2 n 1 _5:17—5
r—5 x4+5 22-25
2(x +5) 1(x —b) b —5

(x=5)(x+5) (x—=5)(x+5) (z—5)(x+5)
20+104+2x2 —-5=5x -5
—2x = —10
T =9.

However, = 5 fails upon substitution into the original equation (it results in division
by zero) so this equation has no solutions.

(b) This time we have

2 N 1 bx—1
r—5 x+4+5 22-25
2(x +5) I(x —5) br —1

(x=5)(x+5) (x—=5)(x+5) (z—5)(x+5)
20+ 10+ —-5=52—1
—2z = —6
r = 3.

This value of x works upon substitution into the original equation, and so z = 3 is the
only solution.



(c) We have
R N
r x—6 22
z(x — 6) > 2(z—06)

2(x—6)  22(x—6)  a22(x —6)
22 —6r+a22=—-20r+12
202 —dxr —12=0

2?2 — 22 —6=0.
Since this trinomial is irreducible, we use the quadratic formula and see that

22 FANCG _24VE _2e27 L L
B 2(1) o 92 = 9 = .

T

Thus the equation has two solutions: =z =1+ Viandz=1-+7.
3. (a) We isolate the radical to get

Vadr —1+4x =3
Vidr —1 =3 -4z

4r —1 = (3 — 42)?
4o —1=9— 24x + 1622
162% — 282 + 10 =0
827 — 14 +5=0
(4r —5)(2x—1)=0

so the two possible solutions are z = 2 and =z =

3 % However, substitution of x = % into
the original equation gives

Vdr — 144 =7+#3
so only x = % is a solution.

(b) We cube both sides of the equation to obtain
3
(\3/5932 187+ 8) = (2 +2)°

522 + 18z + 8 = (z + 2)(2* + 4a + 4)

522 + 187 + 8 = 2* + 62 + 127 + 8

2422 —6x=0

r(z*+2—-6)=0
z(zx+3)(zr—2)=0.



The possible solutions are therefore x =0, x = —3 and x = 2. When x = 0, we have
Vo2 4+ 182 +8=+v8=2 and (z+2)7°=2%=38,
so this is a solution. When x = —3, we have

VB2 + 182 +8=v45—-54+8=+v—-1=—1 and (z+2)°=(-1)*=—1,

so this is also a solution. When x = 2, we have

Vor2 + 182 +8=v20+36+8=vV64 =4 and (z+2)°=4"=64,

so this is a solution too. Thus the solutions are x =0, z = —3 and x = 2.

We have two radicals which must both be removed from the equation, so we start by
squaring both sides to get

(Va1 = (Vera)
(3—x)—2m+1:x+2
4—zx—2/3—r=2+2
2-2r=2V3 -1
l—z=+3—=z.

Now we can square both sides again to get

(1-2)*=(V3- x)2
1-2z4+2°=3—2x
P —z2-2=0
(x—2)(x+1)=0.
When z = 2, the lefthand side of the equation becomes v/1 — 1 = 0 while the righthand

side is V4 = 2, so this is not a solution. When x = —1, the lefthand side is Vi—-1=1
and the righthand side is /1 =1 so & = —1 is the only solution.



