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In this case the slope of the line is m = O—(B) =3 = —2. Thus the
equation of the line is y = —2x + ¢, where we still have to find c. If we

substitute x = 0 and y = 0 into y = —2z + ¢, we obtain ¢ = 0. Hence the
equation of the line is y = —2x.

Note we could also say that ¢ = 0 since the y-intercept is zero (since (0,0) is
on the line).

In this case the slope of the line is m = :1 :2 = :—i = g Thus the
equation of the line is y = ;x + ¢, where we still have to find c¢. If we
substitute x = —1 and y = —1 into y = ;aj + ¢, we obtain ¢ = —1 + ; = %
Hence the equation of the line is y = 5:5 + %

Here we note that the z-coordinates of the points are the same. Thus the
line is parallel to the y-axis and its equation is x = 5.

Here we note that the y-coordinates of the points are the same. Thus the
line is parallel to the x-axis and its equation is y = 1.
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In this case the slope of the line is m = # = — = ——. Thus
5 —2-3 -5 5
the equation of the line is y = —gx + ¢, where we still have to find c.
3
If we substitute = 3 and y = —2 into y = —ET + ¢, we obtain
3 —10+9 1

c = -2+ 5(3) = T+ = % Hence the equation of the line is
3 1
=——r——.
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Here our line is parallel to a line that has slope —1, so our line also has slope

m = —1. Hence the equation of the line is y = —x + ¢, where we still have

to find ¢. On substituting * = 6 and y = 3 into y = —x + ¢, we obtain
¢ =346 =9. Hence the equation of the line is y = —x 4 9.

Here our line is parallel to a line that has slope 4, so our line also has slope
m = 4. Hence the equation of the line is y = 42 + ¢, where we still have
to find ¢. On substituting x = —5 and y = 4 into y = 4x + ¢, we obtain
¢ =4 — 4(—5) = 24. Hence the equation of the line is y = 4z + 24.
Note the fact that the line y = 4x + 123456789 has y-intercept 123456789
has no bearing on this problem, the only relevant fact is its slope.

We know that the line y = 5 is parallel to the z-axis, so we are looking for
the line through the point (1,2) parallel to the z-axis, which is y = 2.

Since the line is parallel to the line through the points (1,3) and (3, —5), it
has the same slope. Now the slope of the line through the points (1,3) and
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—-5-3 =8
(3,—5) is 5-1 — 3 —4. Thus the equation of the line is y = —4x + ¢,

where we still have to find c. Substituting x = 3 and y = 1 into y = —4x + ¢
we obtain ¢ = 14 4(3) = 13. Hence the equation of the line is y = —4z + 13.

Since the line is parallel to the line through the points (=2, —3) and (6,7),
it has the same slope. Now the slope of the line through the points (—2, —3)

7T— (-3 10 5 5
and (6,7) is (=3) = — = —. Thus the equation of the line is y = Z—lx—i—c,

6—(—2) 8 4
5
where we still have to find c¢. Substituting z = —1 and y = —3 intoy = Zx—kc

5 7 5 7
we obtain ¢ = —3—1(—1) =-1 Hence the equation of the lineis y = it
Here we note that the line through the points (4,5) and (4,7) is parallel to
the y-axis (the two points have the same z-coordinate) so this is also true of
the line we want. Since (—1, —3) has z-coordinate —1, the equation we want

1sx=—1.
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Figure 1: Graph of the line y = —3x — 2.
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Figure 2: Graph of the line y = 2z + 3.



5. In the answers to these questions, I will alternate between the two methods
described in the course notes.

(a)

From (1) we obtain y = —3z + 4 and on substituting this into (2) we obtain
—2r4+3(-3z+4)=1=-2z—-9x+12=1=—-1llz=—-11=z=1.

If we substitute this into y = —3x + 4, we obtain y = —3(1) +4 = 1.
Thus the solution is x =1 and y = 1.

If we subtract two times (4) from (3) we obtain

—4r + 3y = 13
— —4xr + -6y = —14
9y = 27

Hence y = 3 and on substituting this into (3) we get —4z = —3(3) + 13 =4,
so that x = —1. Thus the solution is z = —1 and y = 3.

5
From (5) we obtain 2z = 5y + 18, so that z = Y + 9. If we substitute this

into (6) we obtain
) 15 23

-3 (§y—|—9) —4dy=—-4= —?y—27—4y =—4= —S Y= 2=y=-2
oy . 5 5

Substituting y = —2 into x = Y + 9 we then get z = 5(—2) +9 = 4.

Thus the solution is * =4 and y = —2.

If we add seven times (8) to three times (7) we obtain

2lz. + —6y = -—57
+ 2z + 35y = 98
4ly = 41
Hence y = —1. If we then substitute this into (7) we obtain

Tr =2(—1) — 19 = —21, so that z = —3.
Thus the solution is x = —3 and y = —1.
3 7
From (9) we obtain 2x = —3y + 7, so that x = —5Y + 3 If we substitute
this into (10) we get
3 7
—6 —3¥+5 -9y =8=9y—-21-9y=8= —-21=8.

Since —21 # 8 this means that there are no solutions.
If we add (12) to two times (11) we obtain

dr + -2y = 8
+ —4r + 2y = -8
0= 0

Here we have obtained 0 = 0, so this means there are infinitely many solutions
(note that (12) is a multiple of (11)). Since (11) yields y = 2z — 4, all the
solutions are of the form x =t and y = 2t — 4 where ¢ is any real number.
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6. (a) Using (z1,71) = (0,0) and (z9,y2) = (2,2), the formula tells us that the
length of the line segment is

VE2-02+(2-02=v22+22=8=2V2

(b) Using (z1,y1) = (=2, —3) and (z3,y2) = (—4, 2), the formula tells us that the
length of the line segment is

V= P+ - (3) = V(2P + 5 = VAT 55 = VD,

(¢) Using (x1,11) = (2,—2) and (z2,y2) = (—2,2), the formula tells us that the
length of the line segment is

V(22242 (-2)2 = V(-4)2 + 42 = V16 + 16 = V32 = 4V2.

(d) Using (z1,y1) = (=1, —=2) and (z3,y2) = (1, —2), the formula tells us that the
length of the line segment is

VO (D)2 +(—2—-(—2)2=vV22+ 02 =Vv22 =2,

Note the y-coordinates of (—1, —2) and (1, —2) are the same, so the distance
can also be calculated as |1 — (—1)| = 2.

7. (a) If we let (x1,41) = (0,0) and (x2,y2) = (—3,5), then using the formula, we
have that the midpoint is

0+(=3) 0+5\ [ 35
2 2 )\ 272)°
(b) If we let (z1,71) = (—1,2) and (z2,y2) = (2,3), then using the formula, we
have that the midpoint is

-1+2 243\ [15
2 2 ) \2'2)°
(c) If we let (x1,y1) = (2, —4) and (22,y2) = (2,7), then using the formula, we
have that the midpoint is

2+2 —44T7\ 2§
2 7 2 S \72)°

Note the z-coordinates of (2, —4) and (2,7) are the same, so the midpoint of
(2,—4) and (2,7) must also have this same z-coordinate.




