Linear Functions

- D X +x, y+
Formula : Slope m = BT h , Midpoint M| —2 ,yl 2 ,
x2 - X, 2 2

Distanced = \/(x2 - x1 +(, - ) Slope of parallel lines m, = m,

Slope of perpendicular lines m +m, = -1 (negative reciprocals)

1. Determine the slope, midpoint and the distance between the given points

a) (-3,6)and (2, -7)
Yo =N :6_(_7)_6+7_ E

X,—-x, -3-2 -5 5

M(Xﬁxz y1+y2)_(—3+2 6+(—7))_(_1 _lj
2 72 )L 2 7 2 |75,
d=\(x,~ %) +(r- %) =(D-2) +(6- 1) =5 +(13) =194

b) (-4,-7)and ( &, 4)
Y, =Y _—7—4_—11_2
x,—x, —4-8 -12 12

M(xx+x2 y1+y2)_(—4+8 —7+4j_(i _g)
2 72 2 72 27 2

d=1(x, - — 3, ) =J((=4)=8) +(=7—4) =J(c12) + (11" =265

m=

m=

c) (4,-7)and (8, -12)

Y=y _—1-(-12) —7+12_ 5

m=

x,-x, 4-8 4 4
M(xx+x2 y1+y2)_(4+8 —7+(—12)j_(2 _QJ
2 72 ) L2 2 27 2
d= \/ — 3, ) =(4=8) +(<T—(=12))* = [(—4) + (5)" =+/41

d) (13, 17) and (-9, 5)



Y=y _ 17-5 12 12
x,—x, 13-(-9) 13+9 22

M(xx+x2 y1+y2):(13+(—9) 17+5j:(i 2)

2 72 2 72 272

d= \/(xz —X1)2 +(3, - )2 = \/((13— (-9)) +(17-5)" =(22)* + (12)* =/628

m=

2. Determine the slope and y-intercept for each of the following:

a) 5x-T7y=12 b) 8x+4y=-9
—Ty=-5x+12 A 5 5 4y=8x-9 A -8 8
5 12 "TTB TG 7 8 9 "TTBTT4+Ta
=i = C 12 12 4 4 cC 9 9
b:—:—:—— b:_:_:__
S, 12 B -1 7 8, 9 B 4 4
m=—,b=—— m=—,b=——
7 7 4 4
c)2x+S5y=11 d)4x—-Ty=13
Sy=2x+11 A -2 2 —Ty=—4x+13 A —4
2 11 MTTBETT5 TS 4 13 "MTTRTTSTT
y:—x+— y:_x+_
5 5 c 11 -7 -7 Cc 13 13
b:—:— b:—:—:——
2 11 B 5 4 13 B -7 7
m=—,b=— m=—,b=——
5 5 7 7

3. Determine the slope of the line parallel to and perpendicular to:

a) a line with slope of 2/3 // :>m2:%, 1 :>m2:—§

b) a line with slope of —5/7 // :>m2=—%, il :m2:§

c¢) a line passing through (2, 6) and (-7, 2)

m_)’z_)’1_ 6-2 4 _i
X—=x 2-G7) 2+7 9

4 9
// :>m2=§, 1 = n, =——

d) a line with equation 7x — 3y =12
- 12
—3y=—7x+12:>y=—7x+—:>m=Z
-3 -3 3

7
// :>m2=§, 4 >m,=——



4. Determine the equation of the line given :

a) m=-3,b=-4 fHim=-3/5,b=7
y=mx+b yzm);-l-b
y=-3x—-4 y:—§x+7:>5y=—3x+35
Fre == 3%+ 5y =35

b) m=-4/7,b=13/5 g)m=-3,(0,-7)
y=mx+b b=-7

- b

y:—£x+§:>35y=—20x+21 y=mer
775 y=-3x-7
20x+35y =21 e =i

c) m=23/4,(0,5) h)ym=-3, (-3, 5)
b=5 (32 =) =m(x, - x,)
y=mx+b (y—5)=—3(x—(—3))

(y=5)=-3(x+3)

y=§x+5:>4y=3x+20
4 y=-5=-3x-9=>y=-3x-4

d) m=-2/5, (4, -5) ) (4, 7). (2. 6)
Yo~ —-7-6 -13 13
(}’z_)’z):m(xz—x]) m =22 1 _ 13

X% 4-(2) 4+2 2
2
(y=(9)=-5(x-4) (32 =) =m(x, - x,)

(y+5):_§(x+3) (y—<—7>)=§(x—<—4>)

5y+25=-"2x-6=5y=-2x-31 (y+7)=2(x+4)
2

2x+5y=-31
R 2y+14=13x+52 = 2y =13x+ 38

~13x+2y=38



e) (-6,4),(7,-2)

v,=y 4-(2) 4+2 6
m: = = =
x,—x, —6-7 -13 13

(yz _yz): m(xz _‘xl)

(y—4)=—%(x—<—6>)

6
—4)=——(x+6
(y-4)=-2(x+6)
13y-52=—6x-36=13y=—6x+16
6x+13y=16

j) through (-6, 3) and parallel to the equation 6x — Sy =2

m=-5y=-6x+2= —_—6x+i:>m —é'm _8
Yy y 5T S 1T 5=y
point = (-6,3)

(yz _yz): m(xz _'xl)

(v-3)= L (x-6)

6
(v-3)=2(x+6)
S5y—15=6x+36=5y=6x+51
—-6x+5y=>51

k) through (-2, -5) and perpendicular to the equation —4x + 3y =2

=3 4x+2 = 4 +2:> 4 3
m =4x =—xt+—=>m=—".m,=——
y =333 3t g
point = (-2,-5)

(yz _yz) = m(xz _xl)
(y—<—5>)=—§(x—<—2>)
(y+5):—%(x+2)

4y+20=-3x-6=4y=-3x-26
3x+4y=-26

1) through (-3, 3) and parallel to the line defined by points (2, 6) and (-5, 11)



— —11 - — 5

poBv_ oM S 5 s S
xX,—x, 2—-(5) 2+5 7 7

point = (=3,3)

()’2_y2):m(x2_x1)

(y-3)= —%(x— (-3)

5
(-3)=-2(x+3)
Ty—=21=-5x-15=T7y=-5x+6
S5x+7y=6

m) through (-7, 2) and perpendicular to the line defined by the points

(7,4) and (-3, 6)

poBh_ 456 2 2 210
x,—x T1-(3) 7+3 10 o100 21

point = (-7,2)

(yz_yz):m(xz_xl)

(y=2)=5(x-(7)

(y=2)=5(x+7)

y—2=5x+35=y=5x+37

—Sx+y=37

=5

n) perpendicular bisector of the line segment defined by the points
(-7,4) and (3, -8)

12_ 6 5
6

_ 4 — (- 448 12
m=22 N _ (8): = =>m=——-= som,
x,—x, -7-3 10 -10 10 5

M(xx+x2 ,yl+y2):(—7+3’4+(—8)):(_i,_ijz(_z,_z)
2 2 2 2 27 2

()’2 _)’2): m(xz _xl)

(y—(=2))= g(x —(-2))

(y+2)=%(x+2)

6y+12=5x+10=6y=5x-2
—Sx+6y=-2



