The Nineteenth W.J. Blundon Contest — Solutions

. Let 7 be Janet’s present age and m be her mother’s present age. Then

j—5=2(m—75) 6j —m= 25 j=1

= .
(m+ 13) 27 —m = —13 m = 32

N[= O

j+13=

So Janet is presently 9% years old.

.If a+b+c¢=0, then ¢=—a—0b and

A+ +E=a+ 0+ (—a—b)? =a®+ 0 —a® - 3a®b — 3ab® — b3
= —3a%b — 3ab® = 3ab(—a — b) = 3abc

. Let the sides have lengths a and b. Then ab =6 and
a? + b = (2v/5)% = 20
Then
(a+0)* = a? + b + 2ab = 20 + 2(6) = 32
So a+ b= /32 = 4v/2, and hence the perimeter is
P =2a+2b=2(a+b) =2(4v/2) =82

VT = (x/x)* = (x%)w M

The equation is obviously satisfied if = = 1. If x # 1, then we must have

1/ =3z

2x\/r = 3z

43 = 922
4a* — 922 = 0
2?4z —9) =0

=19 [z >0, sox#0]

So the positive solutions are 1 and %.
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Let A have coordinates (a,b). Then since the origin is the
6. midpoint of the line segment AB, B must have coordinates
A(a,b) (—a, —b). Then since these points are on the parabola we must
have
@)
b= 2a%+4a —2
b:2a2+4a—2 —b=2a%2—4q—2
B(—a,—b) _ 2 = 5
) —b=2(—a)’+4(—a) — 2 0 =4a*—4
a==+1
a=1 = b=2(1)2+4(1)-2=4
a=-1 = b=2(-1)>+4(-1)—-2=—4
So AB is the line segment joining (1,4) and (—1,—4), which
has length
L=[1—(-1)]2+[4— (-4 = Vi+64=68 =217
In9
7. We use logg9 = 12—8 Now
In 25 In25 2Inb
logg26=b = — =b = In9=— =
089 o T b
In 2
Injos2=0a = =a = In2=alnl125=3aln5 = In8=3In2=9%a1nb5
In 125
So
2In5
In9 b 2
l 9 = — = = —
©8s In8  9alnd  9ab
Let the coordinates of P be (a,2a) and the coordinates of @
8. be (b,3b). The slope of the line y = 2z is 2. So the slope of
y =3 PQ is —%. So we must have
b, 3b
b—a 2 7
P(a,2a)

PQ=5 = (b—a)*+ (3b—2a)*=5>
(—3a)* + (30)* = 25
a® =25

a="TV5
So P has coordinates (7\/5, 14\/5).
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9. The line is tangent to the circle if and only if the system
r+y=a
22 +y?=b
has a unique soluton. Solving,
2+ (a—x)*=0
222 —2ax +a*—b =0
This has a unique solution if and only if the discriminant is zero. So we must have
4a? —8(a?* —b) =0
8b — 4a% = 0
4(2b —a*) =0

The discriminant is zero, and hence the line is tangent to the circle, when a? = 2b.

10. Draw BFE parallel to C'D meeting AC' extended at E.

E 2 C 6 A

Then /ACD = /AEB =60deg, and /DCB = /EBC =60deg. So ADCE is an equilateral
triangle. And since BE|CD, AADC and AABE are similar. So

CD EB cD 2
2 =2 5 (D=

3
CA_EA — 6 "3 2



