Workshop Solutions to Section 1.3

1) Find the slope of the line through the
points (—3,—6) and (8,-5).
Solution:
The slope is
y1i—ya (=6)—(-5) —-6+5 -1 1
T x—x, (=3)—-(8) -3-8 -11 11

2) The slope of the line passes through

(2,6) and (8,—-3) is

Solution:

The slope is
m_yl—yz_(6)—(—3)_6+3_9 3

T x—x, (2)-@® 2-8 -6 2

3) The slope of the line passes through
(2,2) and (—4,8) is
Solution:
The slope is

y1—y, _ (2)—(8) _2-8_-6_ |
Tx—x, (2)—-(-4) 2+4 6

4) The slope of the line 2y =—6 is
Solution:
First, we write the equation on the form

y=mx+c
So,
-6
Y=
y=-3
Thus, the slope m = 0.

5) Find the equation of the line with slope -2
and y —intercept 3 is

Solution:
We apply the equation
y=mx+c
Thus,
y=-2x+3

6) Find the equation of the line through the
point (—3,4) with slope -2.
Solution:
We apply the equation
y—y1=mx—x)
y—4= —Z(x — (—3))
y—4==-2(x+3)
y—4=-2x—6
y=—2x—6+4
y=—2x—2

7) Find the equation of the line through the
point (1,2) with slope 5.
Solution:
We apply the equation
y—y=mlx—x)
y—2=5x—-1)
y—2=5x-5
y=5x—-5+2
y=5x—3

8) The equation of the line passes through the
point (—3,0) with slope 5 is
Solution:
We apply the equation
y—y1=mlx—x)
y—0= 5(x — (—3))
y =5(x+ 3)
y =5x+15

9) The equation of the line with slope m = -2
and passes through (-5,1).
Solution:
We apply the equation
y—y1 =mx —x1)
y—1= —Z(x — (—5))
y—1=-2(x+5)
y—1=-2x-10
y=—2x—-10+1
y=-2x-9




10) Find the equation of the line through the

points (4,3) and (2,8) .

Solution:

First, we find the slope of the line
m_)q—yp_B)—@)_:E__§

Cxi—x, @-@2) 2 2
Then, we choose any one of the two points. Let
us choose (2,8) and apply the equation

y =y, =mx —xq)

5
y—8=—§(x—2)

8 = > 5
y— ——2x+

y=—§x+5+8

11) The equation of the line passes through
(4,—-3) and (8,-5) is
Solution:
First, we find the slope of the line
=y (3-(5_3+5_ 2 1
T x;—x, (4-(@®) @ 4-8 -4 2
Then, we choose any one of the two points. Let
us choose (4,—-3) and apply the equation
y—y1=mx—x)

1
y=(=3)=-7-4

1
y+3=—§x+2

1
y=—-sx+2-3

g
5
= —_—— = —_—— —1
y 2x+13 y 2x
or
Y= 73

12) The equation of the line passes through
(7,6) and (8,9) is
Solution:
First, we find the slope of the line
Vi—YV2 (6) —(9) _—_3
x1—x (M-8 -1
Then, we choose any one of the two points. Let
us choose (7,6) and apply the equation
y—y1 =mx —x1)

y—6=3(x—-7)

y—6=3x—-21

y=3x—21+6

y=3x—-15

m= =3

13) The slope and the y —intercept of
2y —3x=-6 is

Solution:
We first should write the equation
2y —3x=—6
on the form
y=mx-+c
Thus,
2y —3x=—6
2y =3x—6
3 6
y=9%—3
y=35x

Therefore, the slope m :g and
y —intercept = -3

14) Find the y —intercept of the line

3x—2y—1=0.
Solution:
We first should write the equation
3x—2y—-1=0
on the form
y=mx+c
Thus,
3x—2y—1=0
—2y=-3x+1
-3 1
y = _—Zx + Y
3 1
Y=2772

Therefore, the y —intercept = —% .

15) Find the slope of the perpendicular line to
the line 5x —2y—-1=0.

Solution:
We first should write the equation
5 —-2y—-1=0
on the form
y=mx-+c
Thus,
5 -2y—-1=0
-2y =-5x+1
-5 1
Y=Y,
5 1
Y=2*72

Therefore, the slope of the perpendicular line is
2

m=—-.
5




16) Find the slope of the parallel line to the
line 5x -2y —-1=0.

Solution:
We first should write the equation
5 —2y—-1=0
on the form
y=mx+c
Thus,
5 —2y—-1=0
—2y=-5x+1
-5 1
ML)
5 1
Y=2%73

Therefore, the slope of the parallel line is
5

m=-—-.
2

17) The slope of the perpendicular line to the
line 3y+2x—6=0 is

Solution:
We first should write the equation
3y+2x—6=0
on the form
y=mx-+c
Thus,
3y+2x—6=0
3y=-2x+6
-2 6
Y3773
y= 3x+

Therefore, the slope of the perpendicular line is
3

m=-.
2

18) The slope of the parallel line to the line
3y+2x—6=0 is

Solution:
We first should write the equation
3y+2x—6=0
on the form
y=mx+c
Thus,
3y+2x—6=0
3y=-2x+6
-2 6
y=3**3
y = 3x +

Therefore, the slope of the parallel line is
2

m=-=.
3

19) The equation for the line passes through

(—2,—-1) and parallel to the line 2x + 5y —10 =0

is

Solution:

First, we have to find the slope of the line.

Since the two lines are parallel, then they have

the same slope. Now, we write the equation
2x+5y—-10=0

on the form
y=mx-+c
Thus,
2x+5y—-10=0
5y =-2x+10
_ -2 +10
Y=g Ty
=242
y_ Sx

Therefore, the slope is m = —% and the

required line is
y—yr=mlx—x)

2
y = (-1) =~ (x = (-2)

2
y+1=—§(x+2)

+1= 4
YrTiT=T5 T
_2 4
Y=75% 75
2 9
y=—-x—=




20) The equation for the line passes through
(4,—1) and parallel to the line 2x —y =3 is
Solution:

First, we have to find the slope of the line.
Since the two lines are parallel, then they have
the same slope. Now, we write the equation

2x—y =3
on the form
y=mx-+c
Thus,
2x—y =3
—y=—-2x+3
-2 3
y—_1x+_1
y=2x-—3

Therefore, the slope is m =2 and the required
line is
y—y=mx—x)
y—(1=2(x—-4)

21) The equation for the line passes through
(1,4) and parallel to the line 2x —6y+5=0is
Solution:
First, we have to find the slope of the line.
Since the two lines are parallel, then they have
the same slope. Now, we write the equation
2x—6y+5=0
on the form
y=mx+c
Thus,
2x —6y+5=0
—6y =—2x—5
-2 5
Y=T6% 6
1 5
y = 3x + 6
Therefore, the slope is m = % and the required
line is
y—y1 =mlx —xq)

y+1=2x—8 1
y=2x—-8-1 y—4=§(x—1)
y=2x-9 3y—12=x—1
OR 3y=x—1+12
y—2x=-9 3y =x+11

22) The equation for the line passes through
(—3,6) and perpendicular to the line
3x—y—8=0is

Solution:

First, we have to find the slope of the line.
Since the two lines are perpendicular, then the
product of their slopes equals to —1. Now, we
write the equation 3x —y—-8=0

onthe form y=mx+¢c

Thus,
3x—y—8=0
—-y=-3x+8
-3 8
y:_—1X+_—1
y=3x—8

Therefore, the slopeis m = —§ and the
required line is
y—y1 =mlx —x)
1
y—6= —§(x - (=3)

y—6=—%(x+3)
1

y—6=—§x—1

y=—sx—-1+6

23) The equation for the line passes through
(4,—1) and perpendicular to the line

2x —y=31s

Solution:

First, we have to find the slope of the line.
Since the two lines are perpendicular, then the
product of their slopes equals to —1. Now, we
write the equation 2x —y =3

ontheform y=mx+c¢

Thus,
2x—y =3
—y=—-2x+3
2 4 3
A R
y=2x-3

Therefore, the slope is m = —% and the
required line is
y—m=mq—m)
y=(D=-7-4

1
y+l=—2(x—4)

2y+2=—(x—4)
2y+2=—x+4
2y +x=4-2
2y +x =2




24) The equation for the line passes through
(1,4) and perpendicular to the line
2x—6y+5=0is
Solution:
First, we have to find the slope of the line.
Since the two lines are perpendicular, then the
product of their slopes equals to —1. Now, we
write the equation 2x -6y +5=0
on theform y=mx+c
Thus,

2x —6y+5=0

—6y = —2x—5

5

Therefore, the slope is m = -3 and the

25) The slope of the line 2x = —6 is
Solution:
It is an undefined.

26) The equation of the vertical line passes
through (-3,-6) is
Solution:

x=-3

27) The equation of the horizontal line passes
through (-3,-6) is
Solution:

y=-6

28) The equation of the line with slope m =§
and y —intercept 4 is

required line is Solution:
y—y1 =mx —xqy) We apply the equation
y—4=-3(x-1) y=mx+c
y—4=-3x+3 Thus,
3x+y=3+4 2
3x+y= y:§x+4

29) The equation of the line with slope m = -3
and passes through the point of the
intersection of the two lines 3x—-y+1=0 and
y=2x+3 is

Solution:

We first have to find the point of the
intersection of the two lines.

3x—y+1=0 and y=2x+3 ------ (1)
—-y=-3x-1
y=3x+1 ------ (2)

Now, make (1)=(2)

2x+3=3x+1
2x—3x=1-3
—-x=-=2
x=2
Substitute into (1) to find y, so
y=2(2)+3=4+3=7
Thus, the point is (x,y) = (2,7).

Therefore, the required line is
y—y=mlx—x)
y—7=-3(x—-2)

y—7=-3x+6
y=-3x+6+7
y=-3x+13

30) The midpoint of the segment with
endpoints (4,-9) and (—12,-3) is

Solution:
The midpoint
_(xl + X Y1+3’2)_ 4+ (=12) (-9) +(-3)
L 2 72 a 2 2
4—-12 —9-3 -8 —12
_( 2 2 )‘(T’T)

= (~4,-6)

31) The midpoint of the segment with
endpoints (v3,-1) and (3V3,4) is

Solution:
The midpoint
_ (x1 + X2 Y1 +}’2)
B 2 2
_ ((ﬁ)+(3ﬁ) (—1)+(4))
B 2 ’ 2
_(V3B+3V3 —1+4\ (4V3 3
_( 2 2 )‘(2’5)
3
= (2v33)




32) The midpoint of the segment with
endpoints (-3,—1) and (9,4) is

Solution:
The midpoint
_ <x1 +X y1t }’2> _ <(—3) +(9) (=D + (4)>
2 2 2 ’ 2

_(—3+9 —1+4)_<6 3)_(3 3)
B 2 2 —\2’2)  \72

33) The intersection point of the lines y = -2
and x=3 is

Solution:

Itis (x,y)=(3,-2).

34) The equation for the line passes through

G—g) and parallel to the line 4x -8y —-1=0is

Solution:
First, we have to find the slope of the line.
Since the two lines are parallel, then they have
the same slope. Now, we write the equation

4x -8y —1=0
on the form

y=mx-+c

Thus,

4x -8y —1=0

—8y=—-4x+1

Therefore, the slope is m = % and the required
line is
y—y1 =mlx —x)
(-3)=3(<-3)
y=\73)72\* 72
2 1

1

35) The equation for the line passes through

G—g) and perpendicular to the line

4x—8y—1=0Is
Solution:
First, we have to find the slope of the line.
Since the two lines are perpendicular, then the
product of their slopes equals to —1. Now, we
write the equation 4x—-8y—-1=0
on the form y=mx+¢
Thus,

4x —8y—1=0

—8y=—-4x+1

-4 1

Therefore, the slope is m = -2 and the
required line is

c__,_Z y+-=-2x+1
yt3=3*73
yzlx—l—E y=—-2x+1-3
27 4 3 1
y=—x—E y=-2x+z
27 12 3

36) Find the equation of the line through

1

(6v2,—v2) with slope —-.

Solution:

We apply the equation
y—y1 =mlx —x)

y= (V) = =5 (x- 62)

1 62

2=—-—= —_—
y+\/— %x+ >
y+VZ=—3x+3V2

1
y=—§x+3\/§—\/§

1
y=—zx+2\/§

37) Find the equation of the line through
(6v2,—+/2) and parallel to the line with slope —%

Solution:

Since the two lines are parallel, then they have

the same slope. Now, we apply the equation
y—yr=mlx—x)

y= (VD) =5 (- 6/2)

62
2

1
y+ V2:—§x+3\/2
1
y=—§x+3\/2—\/2

1
y=—§x+2\/§

1
y+\/§=—§x+




38) The equation of the line segment joining
the points (1,4) and (7,-2) is
Solution:
First, we find the slope of the line segment
m_)q—yz_MJ—Gﬂ)_4+2_11_
T —x, W=7 1-7 —6
Then, we choose any one of the two points. Let
us choose (7,—2) and apply the equation
y=—y=mx—x)
y-(=2) =D& -7
y+2=—x+7
y=—-x+7-2
y=—-x+5

39) Find the equation for the line passes
through the point G—é) and perpendicular to

the line segment joining the points (1,4) and

(7,-2).

Solution:

First, we find the slope of the perpendicular

line
m_)q—y;_w)—oi)_4+2_j1

Cxi—x, (D=7 1-7 -6

Since the two lines are perpendicular, then the

product of their slopes equals to —1. Hence,

the slope of the line is 1. Now, we apply the

equation

=-1

L2_ 1
YrT3=XxT)
U1 2
Y=X7573
T
y=x-c¢

40) Find the equation for the line passes
through the point G—g) and parallel to the
line segment joining the points (1,4) and
(7,-2).

Solution:

First, we find the slope of the parallel line
V1= )2 _(4)—(—2) _4+2_i__1
Tx—x, M-(@) 1-7 -6

Since the two lines are parallel, then they have

the same slope. Now, we apply the equation

y—y1 =mlx —x)

+i el
YT3= XT3
L12
y=TXTS T3
1
y=-x-=




