Solutions

Problem 1
(a) -3-1 1
a = = ——
MPQ= Ty 9T 79
—8+3 1
m = = ——
@R 644 2

Therefore the points are collinear since mpg = mgr, and each of these line segments
share the midpoint Q).

(b) |PQ| =/ (—4+12)2+ (-3 - 1)2 = /80 = 45
IQR| = /(6 +4)2 + (-8 +3)2 =125 =55
|PR| = /(=12 —6)2 + (1 +8)? = /405 = 9v/5

By the triangle inequality |PQ| + |QR| < |PR|, and the equality is satisfied when the
points are collinear.

Thus, the points are collinear if |PQ| + |QR| = |PR]:
|PQ| + |QR| = 4V5 +5V5

= 9V5
= |PR]|
Problem 2
mra = MAw
y+2 00—y
—2-0 4+2
6(y+2) =2y
4y = —12
y=—3
Problem 3
mag = — L since lines AB and BC are perpendicular
mpc
b—0  8-0
0+2  0-0b
b 8
2 b
b’ =16
b= =44



Problem 4
Let W = («,0)

132 = (x —7)*+ (0 — 5)
169 = 2% — 142 + 49 + 25
0=x*— 14z — 95
0= (z+5)(zr—19)
r=—-borx=19

.. the coordinates of W are (—5,0) or (19,0)
Problem 5
Let A = (a,7a) and B = (b,b) where a > 0 and b > 0. We have

OB = OA
(0B)? = (OA)?
b*+b* = a* + (7a)?

2h% = 500>
b? = 2542
b=5a

The slope of AB is

Ta —b
a—>
_7a—5a
 a—5a
B 2a
- —4a
1

2

map =

Problem 6

(a) The midpoint is

—24+10 —11+5
M:( + +)

2 7 2
(37
— (4,-3)



(b) The using Pythagorean Theorem
AM = /(=2 —4)2 + (=11 — (-3))?
= V62 4 &
=36+ 64

= v 100
=10

MB = /0= 4P+ (5= (-3))
NG
=10

MC = /(12 —4)2 + (3 — (=3))?
= V8262
=10

(c) The slope of AC is
—11-3

T 212

-4

T 14

=1

The slope of BC' is
_5-3

T
2
9
— 1

mac

mac X mpo = (1)(—1) =-—1.. LACB = 90°
Problem 7

If the ratio of the length of AQ to the length of @B is 3 : 5, then Q is located % of the way
from A to B.

The z-coordinate for Q is

3 3
24+ -(10—-2) =2+ (8
+2(10-2) =2+ 5(3)
=2+3
=95



The y-coordinate for Q is

3 3
—4+-18—(—4)| =2+ =(12
+2B - (-0 =2+ 5012
9

:—4 —

+2

=3

=0.5

Q= (5,0.5)



