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Exercises [*-"

In exercises 1-6 find the slope, x-intercept, y-intercept for each line. Use
the intercepts to make a rough sketch of each graph. Check the slope.

1.

o 00 NN

10.
11.

12.

13.

14.

4x—y=4 3.y=3x+% 5.324+2y=6
3x4+5y=15 4.2x+y+8=0 6.3x—2y—12=0
- Find the equation of the line with slope 3 and y-intercept 4.
. Find the equation of the line with slope — % and y-intercept 3.
. Find the equation of the line through (0, — 3) with slope 2.

Find the equation of the line through (0, 0) with slope 1.5.

Consider the equations y=2.5x and y =252+ 5.

(a) In which equation does y vary directly as x?

(b) Which equation has a graph passing through the origin?

If y=mx, where m is a positive constant, y varies directly as =x.
Draw graphs illustrating this relationship when (a) m=%, (b) m=1,
(¢) m=>5.

What point lies on the graph of every equation representing a direct-
variation relationship between y and x?

The graph of a direct-variation relationship between y and x has
slope 4.2. Find the value of y when x = 15.

Find the equations of the straight lines determined by the given condi-
tions in exercises 15-25.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

The line through (1, 3) with slope 1.

The line through (5, — 10) with slope — 2.

The line through (— 2, 0) with slope 5.

The line through (0, 0) with slope — 2.

The line through (— 6, 2) and (10, 10).

The line through (0, —4) and (6, 0).

The line through (3, 6) parallel to the x-axis.

The line through (— 2, 3) parallel to 2 x — y = 6.

The line through (3, — 2) perpendicular to x 42y — 12 =0.
The line through (6, 4) perpendicular to y =3 x — 5.
The line through (— 2, — 1) parallel to 3x — 2y 42 =0.

A4, B have coordinates (1, 6), (3,0). (a) Find the coordinates of M
the midpoint of AB. (b) Find the equation of the line through M
perpendicular to 4B.
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27. (a) Find the equation of the perpendicular bisector of the line seg-
ment joining 4 (3, 8) and B(— 1, 2).
(b) If the perpendicular bisector meets the x-axis at P, find the lengths
PA and PB.
28. (a) Find the equation of the perpendicular bisector of the line seg-
ment joining 4 (1, — 3) and B(S, 5).
(b) If the perpendicular bisector meets the y-axis at P, find the lengths
PA and PB.

Exercises (*2

In exercises 1-6 find the slope, x-intercept, y-intercept for each line. Use
the intercepts to make a rough sketch of each graph. Check the slope.
l.y=2x2-8 3.5x—2y+20=0 5..y=%x+2
2+3y=9 4. x+y=6 6.3x4+2y—4=0

2

7. Find the equation of the line with slope 2 and y-intercept —3.
8. Find the equation of the line with slope — § and y-intercept 2.
9

. Find the equation of the line with slope — % and y-intercept 0.

10. Which of the graphs (a) and (b) represents a
direct-variation relationship between y and x? Y (@) (b)
Find the equations of the graphs if the slope
of each is 2.

11. The graph of a direct-variation relationship
between y and x passes through the points

(%1, 31), (%2, y2). Show that /(3,0) X
N_Y2_ Y2 N

X1 X2 Xo — X1

Find the equations of the straight lines determined by the given condi-
tions in exercises 12-24.

12. The line through (— 4, 2) with slope 1.

13. The line through (— 3, 2) with slope — 3.
14. The line through (0, 6) with slope 5.

15. The line through (— %, — 2) with slope 2.
16. The line through (— 2, 1) and (8, 6).

17. The line through (3, 0) and (0, 2).

18. The line through the origin with slope — 2.
19. The line through (0, —4) and (6, — 4).
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20. The line through (5, 0) and (5, 8).

21. The line through (— 3, 2) parallel to x + 3 y=0.

22. The line through (— 2, — 1) perpendicular to x +4 y = 0.

23. The line through (4, 3) perpendicular to 22+ 3 y+ 6=0.

24. The line through (3, — 1.5) perpendicular to 22— 5y — 14 =0.

25. (a) Find the equation of the perpendicular bisector of the line seg-
ment joining A (1, 3) and B(— 3, 5).
(b) If the perpendicular bisector meets the y-axis at P, find the lengths
PA and PB.

26. (a) Find the equation of the perpendicular bisector of the line seg-
ment joining A(2, 3) and B4, —5).
(b) If the perpendicular bisector meets the x-axis at P, find the lengths
PA and PB.

Point of Intersection of Two Lines

If two lines /; and I intersect at A, then A is a member of the set of
points that form'/; and also a point of the set forming l,. The coordinates
of A must therefore satisfy both the equation of /; and the equation of ;.
The coordinates of the point of intersection may be obtained by solving the
equations as a system.

In solving systems of two equations we have seen that the equations
may be

1. Consistent, that is, satisfied by a single pair of values of « and y;

2. Inconsistent, that is, having no common solution;

3. Dependent, that is, equivalent, so that any solution of one is also a
solution of the other,

The corresponding geometric relations between [; and /2 are

1./, intersects ls;

2.1 is parallel to Ip;

3.1 coincides with /s.

Example 1. Show in two ways that the line 3x — 6 y= 15 is parallel to
the line y =3 2+ 2.

Solution:

MeTHOD 1. Compare the slopes of the lines.

The first equation may be written y =% x — £.

Comparing this with y =% x4 2, we see that the lines have equal slopes and
different y-intercepts.

The lines are therefore parallel.
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MeTtHOD 2. Solve the equations as a system.
In the first equation replace y by $ x + 2, and we have
3x—6(kx+2)=5
3x—3x—12=35
—12=3.
The result shows that the equations are inconsistent, that is, they have no
common solution. The lines therefore have no common point and are parallel.

Example 2. Find the equation of the line which is concurrent with the
lines 3x—2y—8=0 and 2x+y—3=0, and is perpendicular to the
line4x+3y=0.

Solution: Three lines are concurrent if they have a point in common. Hence
the required line passes through the point of intersection of 3 x — 2y—8=0
and 2x+y—3=0.

By solving the equations as a system, the point of intersection is found to
be (2, — 1).

The equation 4 x + 3 y = 0 may be written y = — 4 1, so the slope of the line is

4

3
.. The slope of a line perpendicular to y =— 2xis 3
The required line must pass through (2, —1) and have slope 2. Hence its
equation is
y+1_

x—2

W

or 3x—4y—10=0.

Exercises A"

In exercises 1-8, state whether the lines intersect or are parallel. If they
intersect, find the point of intersection, and state whether or not the lines
are perpendicular.

l.Lx—2y—1=0; 2x+y—8=0.

.3x+2y—8=0; 6x+4y—5=0.

.2x4+3y—2=0; x—3y—8=0.

x+3=0; x—1=0.

22—3y—4=0; 42+ 6y+8=0.

.y—4=0; 224+5y—12=0.

x+2=0; x4+2y=0.

x—3=0; y+2=0.

. Find the equation of the line which passes through (4, — 3) and the
intersection of the lines 3x—y—1=0and x+2y— 12 =0.

. Find the equation of the line which passes through (—1,4) and the
intersection of the linesx+y—12=0andx—y—2= 0.

W o NNV W N
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11.

12.

13.

14.

15.

CHAPTER 12

Show that the three lines x+3y—19=0, x—2y—4=0, and
2x—5y—5=0 are concurrent. (Find the point of intersection of
two of the lines and show that this point is on the third line.)

(a) Find the equation of the line which passes through (— 1, 2) and is
perpendicular to3x—4y—4=0.

(b) Find the point of intersection of the two lines and hence find the
distance of the point (— 1, 2) from the line 3x —4y—4=0.

A ABC has vertices 4(—2,0), B(6,0), C(0,8). Find the equations

of the altitudes from A to BC and from B to AC. Show that their

point of intersection is on the third altitude.

Find the equations of the medians of A ABC in exercise 13. Show
that the medians are concurrent at (%, §).

(a) Find the vertices of the triangle whose sides are segments of the
linesx+4y—4=0,42—3y+3=0,524+y—20=0.
(b) Find the equation of that altitude which has a negative slope.

Exercises (A2

.Find the point of intersection of the lines 4x—3y—8=0,

224+ 6y+1=0.

.Find the point of intersection of the lines S5x+y—10=0,

4x—2y+15=0.

. At what point does the line joining (4, 3) to the origin meet the line

25+2y—7=0?

. Find the equation of the line which passes through (— 5, 2) and the

intersection of the linesx+3y=0and4x—y—13=0.

. Show that thelines2x —3y+5=0,x—y+7=0,3x—4y+12=0

are concurrent.

. (a) Find the equation of the perpendicular from (5, — 1) to the line

2x4+3y—20=0.
(b) Find the point of intersection of the two lines and hence obtain
the distance from (5,— 1) to2x+3y—20=0.

. Show that for all values of a and b except a =1 or — 1, the point of

intersection of the lines ax 4y = b, x + ay = b is on the line y = x.

. Using the equations a1 + b1y + ¢1 = 0 and azx + b2y + ¢2 = 0, obtain

a formula for the point of intersection of two straight lines.

. Show that if the lines in exercise 8 have no point of intersection then

a1b2 = azbl.
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Exercises 10-15 refer to A ABC with vertices 4(— 2, 0), B(0, 8), C(4, 2).

10.

11.

12.

13.

14.
15.

(a) Find the equations of the three medians of the triangle ABC.
(b) Show that the three medians are concurrent at some point G.

If M is the midpoint of AB, and G the meeting point of the medians
in exercise 10, show that CG=2 GM.

(a) Find the equations of the three altitudes of the triangle 4 BC.

(b) Show that the three altitudes are concurrent at some point H.

(a) Find the equations of the three perpendicular bisectors of the
sides of the triangle ABC.

(b) Show that the three perpendicular bisectors are concurrent at
some point P.

Show that P in exercise 13 is equidistant from 4, B, C.

Show that G, H, and P (exercises 10, 12, 13) are collinear.

Exercises [

. (a) Write the distance of any point P(x,y) from A(4,0) and from

B(0, 2).
(b) Find the equation of the locus of P under the condition PA = PB.
(c) Verify that this locus is a line perpendicular to 4B through the
midpoint of AB.

. Find the equation of the locus of points (a) equidistant from (— 1, 2)

and (3, 8), (b) equidistant from (g, 0) and (0, b).

. Show that the perpendicular bisectors of the sides of any triangle are

concurrent. (Let the vertices be (0, 0), (a, 0), (5, ¢).)

. Show that the medians of the triangle with vertices (0, 0), (a, 0), (b, ¢)

are concurrent.

. Show that for any value of % the equation

*+2y+3)+rk@x—2y—1)=0
is that of a line through the intersection of the lines x4-2y+43=0
and 3x—2y—1=0. Find the value of % so that the line shall be
perpendicular to y =% x.

. Use the method indicated in exercise 5 to obtain the equations of the

altitudes of the triangle determined by the lines x4+ 4y—4=0,
4x—3y+3=0,524+y—20=0.

. (a) Write the slope (m) of the line joining any point P(x,y) to the

origin (0, 0).
(b) Write the slope (m2) of the line joining P to 4(0, 2).
(c) Find the equation of the locus of P if m; — me = 3.
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* SECOND COURSE IN AIGEBRA

1; 45°, 135°
b
a
4
a. 3
3
b. ~4
26
Slopes are o7 and
ca M= 31); N

b. S8lope MN = 1

.a. C= (a+Db, c). b. (

1. Slope = 4
X-intercept

Y-intercept

o

3
Slope = - g
x-intercept

Yy-intercert

o

Slope = %
X-intercept
y-intercept

-2
x~intercept

I

Slope =

y-intercept

Jen

3
Slope = -5
x~-intercept

y-intercept

o

Slope = %

xX-intercept
y~intercept

Pages 276-277

6. a. Slope AB=%; slope AC=—%
b. AM = 2/5 = B
~/40

Slopes are 1 and -1
1

a+b
ad

[

. 8. Bach side =
b.
and -(a + b)

c ~-a
and P-4

. Slcpes are

Slopes are 2 -

5

[]
.8 k=32 b k=15

s 16 10 10

Pages 278-279

atb g)

5 /-

nges 282~-283

3x + 4

-%x + 3

2x - 3

L S R
TR

1.5x

2.5x

[

Ir—\ 'b-
SN

o

y

I

2.5x

o

y

-
SN

The point (0,0)
y = 63
X-yt+t2=0

2x + y =0

5x -~ 2y + 10 = 0
2x + 3y = 0

X ~2y+10 =0

0

2x - 3y - 12

y=26

BRBERERE B R

1
(@]

2x —y + 7

2
it
(@)

2x -y - 8
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25.
26.
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[[aM]

x + 3y - 18
3x - 2y + 4
a. M= (2,3)
b. x - 3y +

Slope = 2

x-intercept
Yy-intercept
Slope = —%
X-intercept
y-intercept
Slope = g

x~intercept
y-intercept
Slope = -1
X-intercept

Y-intercept
2

3
x~-intercept

Slope =

y-intercept
Slope = —%
X-intercept

yY-intercept

y=2x -3

y o= —%x + 2
= -1

y = 5%

Intersect at (3.4,1.2)

1

7

Perpendicular

. Parallel

10

o

o

Pageg 283-284

e

2x + 3y - 17 =0

ANSWERS -
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. PA = PB = 12,/"“377‘ unite

Ip

. PA =

x+ 2y -6

10. Graph (a)
Equation of (a): y
Equation of (b): y

12. x-y+6=0

13. 2x + 3y = 0

14. 3x -2y + 12 = 0

5. 2x -y -1 =0

16. x -2y + 4 =0

17, 2x + 3y -6 = 0

8. 2x+y =0

19. y+4 =0

20.. x~-5=0

2l. x+ 3y -3 =0

22. 4Xx -y + 7 =0

23. 3x -2y ~6 =0

24. 5x + 2y - 12 = 0

25. a. 2x ~y+6=0
b. PA = /10 = PB

26. a. x -4y -7 =0
b. PA = ,/34 = PB

3.

[ES

Pages 285-286

Intersect at (5,-1)
Not perpendicular
. Parallel

o)

H

It

PB = %Jg‘units

2x
2x - 6
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SECOND COURSE IN ALGEBRA

Intersect at (O,—%) 12. a. 4x + 3y - 2 =0

Not perpendicular b. Intersection at (%:—%);
Intersect at (-4,4) distance = 3 units

Not perpendicular 13. 3x -4y + 6 =0

Intersect at (-2,1) X+ 4y - 6 =0

Not perpendiculer Intersect at (O,%)
Intersect at (3,-2) 14. 4x+y -8 =0
Perpendicular 4x - by + 8 = 0

4x + y - 13 = 0 4x + 7y - 24 = 0

X -8y +3%3=0 16. a. a4 (0,1); B (4,0); ¢ (3,5)
Concurrent at (10,3) b. 3x + 4y - 12 =0

Pages 286-287

3 2 5 o3 3 _
(5-%). 2. ({3877 3. (2,5). 4. 3x + 8y -1 = 0.

5. Concurrent at (-16,-9)

6. a. 3x -2y - 17 = 0
b. Intersection at (7,2); distance = ./13 units
b b
7. Intersection at (Ef:—f, E_:_T)
8. p

- bjeg - bgcl’ Ci2y - Cgay
as;b, - a,b, a;by, - azby

(o)
o

2x + By - 18 = 0; 5Bx - 4y + 10 = 0; 7x+y-8=0.

b. Concurrent at G(%:%?)
11. 06 = £/25 units = 26M
12. a. x+ 4y - 12 = 0; 2x - 3y +4=0; 3x+y-8=0.
20 28
b. Concurrent at H(TT’TT)
13. a. x+ 4y - 15 = 0; 2x - 3y + 11 = 0; 3x+ 73 -4 = 0.

14l
Db. Concurrent at P(ii’l )

(Y

14. PA = PB = PC = -'n/3310 units. 15. Slope GP = -$2 = slope PH

Pages 287-288

PA = /(x - 4)% + 7 2. 8. 2x+ 3y - 17 = 0

PB = /x8 + (y ~ 2)3 b. 2ax - 2by - a® + p® = 0o

]

I

o

2 2
2x -y -3 =0 ) a b - ab + c”
y 3. Concurrent at (2 5
atb ¢
4. Concurrent at (——3——, 3)



