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Graphing - Point Slope Form

The slope-intercept form has the advantage of being simple to remember and use,
however it has one major disadvantage: we must know the y-intercept in order to
use it! Generally we do not know the y-intercept, we only know one or more
points (that are not the y-intercept). In these cases we can’t use the slope inter-
cept equation, so we will use a different more flexible formula. If we let the slope
of an equation be m, and a specific point on the line be (z1, y1), and any other
point on the line be (z, y). We can use the slope formula to make a second equa-
tion.

Example 1.

m, (z1,y1), (x,y)  Recallslope formula

279 _ Plugin values
To— T1
Y-y . .
T Multiply both sides by (z — x1)
— T

y—1y1=m(x —x1) OurSolution

If we know the slope, m of an equation and any point on the line (x1, y;) we can
easily plug these values into the equation above which will be called the point-
slope formula.

Point — Slope Formula: y — y; = m(x — x;)

Example 2.

Write the equation of the line through the point (3, —4) with a slope of %

y—y1=m(x —x) Plugvaluesinto point — slope formula



y—(—4)=

y+a=

(x —3)  Simplify signs

ol oot w

(x —3)  Our Solution

Often, we will prefer final answers be written in slope intercept form. If the direc-
tions ask for the answer in slope-intercept form we will simplify distribute the
slope, then solve for y.

Example 3.

Write the equation of the line through the point ( — 6, 2) with a slope of — % in
slope-intercept form.

y—yi=m(x —xy) Plugvaluesinto point — slope formula

y—2=— %(x —(—6)) Simplify signs
y—2=— %(x +6) Distributeslope
y—2:—§:p—4 Solve for y
+2 +2
y=— %:p —2  Our Solution

An important thing to observe about the point slope formula is that the operation
between the x’s and y’s is subtraction. This means when you simplify the signs
you will have the opposite of the numbers in the point. We need to be very
careful with signs as we use the point-slope formula.

In order to find the equation of a line we will always need to know the slope. If
we don’t know the slope to begin with we will have to do some work to find it
first before we can get an equation.

Example 4.

Find the equation of the line through the points (—2,5) and (4, — 3).

m=22"9"" First we must find the slope
To — 1
—-3-5 -8 4

— = Plugvaluesin slope formula and evaluate

1—(=2) 6 3



y—yr=m(x—z)

y—5=—5—(-2)
4

y—5:—§(:c+2)

Example 5.

With slope and either point, use point — slope formula

Simplify signs

Our Solution

Find the equation of the line through the points ( — 3, 4) and ( — 1, — 2) in slope-

intercept form.

—T )
To2— T
_— —-2—-4 :—6:_3

—1-(-3) 2
y—yi=m(z —11)
y—4=-3(x—-(-3))
y—4=—-3(x+3)
y—4=—-3x-9
+4 +4
y=—3x—5

Example 6.

First we must find the slope

Plug valuesin slope formula and evaluate

With slope and either point, point — slope formula
Simplify signs

Distribute slope

Solve for y

Add 4 tobothsides

Our Solution

Find the equation of the line through the points (6, — 2) and ( — 4, 1) in slope-

intercept form.

m:yQ_yl
T2 — T1
m_l—(—2)_ 3 __i
- —4-—-6 —10 10
y—yr=m(r —11)
3
A
-9 _ -
5
__ 3.1
L T

First we must find the slope

Plug values into slope formula and evaluate
Use slope and either point, use point — slope formula

Simplify signs

Distribute slope

Solve for y. Subtract 2 from both sides

Using 15—0 onright so we have a common denominator

Our Solution
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Practice - Point Slope

Write the point-slope form of the equation of the line through the
given point with the given slope.

1) through (2, 3), slope = undefined 2) through (1, 2), slope = undefined
3) through (2, 2), slope :é 4) through (2, 1), slope = — %

5) through (—1,—5),slope=9 6) through (2, —2),slope=—2

7) through ( —4, 1), slope = % 8) through (4, — 3),slope = —2

9) through (0, — 2),slope=—3 10) through (—1,1), slope =4

11) through (0, —5), slope = — 12) through (0, 2), slope = — %

N

14) through (— 1, —4),slope=—

w| o

13) through (— 5, — 3), slope = ¢

15) through ( —1,4), slope = 16) through (1, —4), slope = — %

Write the slope-intercept form of the equation of the line through the
given point with the given slope.

17) through: (—1, —5),slope =2 18) through: (2, — 2),slope=—2
19) through: (5,—1),slope= — % 20) through: (—2,—2),slope= — %
21) through: ( — 4, 1), slope :é 22) through: (4, — 3),slope= — %
23) through: (4, —2),slope= — % 24) through: (—2,0),slope= — %
25) through: (—5, —3),slope = — % 26) through: (3,3), slope :%

27) through: (2, —2),slope=1 28) through: (—4, — 3),slope=0

29) through:( — 3,4), slope=undefined 30) through: (—2,—5),slope=2

31) through: ( —4,2),slope = —% 32) through: (5,3), slopezg

Write the point-slope form of the equation of the line through the



given points.

33) through
35) through
37) through
39) through

41) through

. (—4,3)and (—3,1)
. (5,1) and (— 3,0)
S (—4,—2)and (0,4)
: (3,5)and (—5,3)

:(3,—3)and (—4,5)

34) through: (1,3)and (— 3, 3)
36) through: (—4,5)and (4,4)
38) through: (—4,1)and (4,4)
40) through: (—1,—4)and (—5,0)

42) through: (—1,—5)and (—5,—4)

Write the slope-intercept form of the equation of the line through the
given points.

43) through:

45) through
47) through
49) through

51) through

(=5,1)and (—1,-2)
. (—5,5)and (2, — 3)

- (4,1) and (1,4)

. (0,2) and (5, — 3)

:(0,3)and (—1,—1)

44) through: (—5,—1)and (5, —2)
46) through: (1,—1)and (—5,—4)
48) through: (0,1)and (—3,0)

50) through: (0,2) and (2,4)

52) through: (—2,0)and (5, 3)
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Answers - Point Slope

1) 0=x—2 19) y=—2z+2 37) y+2=>2(x+4)
2)0=x—-1 2 10
) 1 0)y==3v-73 38) y—1=5(x+4)
3)y—2=5(x—-2) o1) we Lyt 3 :
. Jy=q7+ 39) y—5=1(z—3)
) y—1=—5(x-2) 7
2 22) y=— 1z +4 A0 4 .
) )y+d=—(z+1)
6) y+2=—2(x—2) 2 41) y+3=—+(z —3)
24 y:—ix—5
) y—1=3(z+4) ) Z 42) y+5=—1(z+1)
25) y=—=x—5
8) y+3=—2(x—4) )y o )y Sy
9) y+2=—3z 26) y=-1x—4 -
44) y=— 1o —
10) y —1=4(z+1) 27) y=z—4 )y 0" "2
_ 5
11)y+5:—%x 28) y=-3 45)y:——x—?
29) x=—3
12) y—2= ) 16) y=Lo -2
, 30) y=2x—1
13) y+3==(v+5) 31)y:—%x A7) y=—x+5
—_2 48) y=1x+1
5 49) y=— 2
15) y —4=—Z(z+1) 33) y—3=—2(z+4) Jy=—ot
16) y+4=—2a(z—1)  34) y—3=0 50) y=a+2
1 51) y=4z +3
17) y=2x—3 35) y — 1=(x —5) ) y=4x+
18) y=—22+2 36) y —5=—2(x+4) 52) y=2x+ 2
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