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Week 3 - Tuesday, 9/8

Linearfunctionsff) Basics .
A hhearfunct# (or line ) is one of the form

y =@x+④
←

the y
- interceptthe stope , -

or multiplier
ya

co.io#y3.yY--mx+bDX

#
Xo HotAX X

C00LFA# about lines and rates ofchange :

suppose y -f(x) = mxtb is a linear function . If x changes
by ax, then by how much does y change ?
Well

, say xgoes from Xo to XotDX . Then the change in yis :
AY ' new y minus old y

= f (Xo+Axl - f(Xo)
= mlxotdx) t b - I mxotb)
= mxotmax + b - m Xo - b
= m DX .
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* Linear functions have a constant rate of change
AYIAX, which equals the slope in. This is aspecial
property of linear functions, as we'll see.

Examples Let C denote temperature in
°
C
,
and F

temperature in °F.
Cal what's the multiplier m in the equation A F- mac ?
(b) what's the rate of change of F with respect to C ?
(c) If C decreases by 20 CT by how much does F change?(d) what's the rate of change of C with respect
to F ?

Sohctajonwe have F = f- C +32 . The slope m is 9/5
, so bythe CONCLUSION above,

A F = 9g - C . So the multiplier is 9/5

(b) m = % (OF per
°
C)

(c) A f- = 9g DC = g- . C-2) =
- 1% .

F decreases by
'% = 3.6°F

.

(d) we solve for C:
C- 5g ( F- 32) = Sq F - 5431

= 5g F - 16£ .

So the rate of change of C with respect toF is 5/9 ( OC pentF ) .
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B) Equations for lines .
(1) As above :

y=m slope- intercept form

£×amAPne through co
,
2)
,
and such that y changes by

-3 for each unit increase in X, has equation

y =
-3×+2

.

(2) Say you're given the slope m of a line, and a
point (Xo, yo ) on it . Then, for any other point(x, y) on the line,
m = t¥ =

4×5×40-0 or, solving for y,

ysmCx-xolty@P7ntiasYI.ea;I
,
form

.

Examples The line through C- 2,51,with slope 4, has
equation

y
= 4 (x- C-211+1
= 4×+8+1=4×+9.

(3)
"

Two points determine a line .
"

If a line passes through Cxg , yg) and Cxz,ya), then by the
point- slope form,

ysmlx-xgi-ygwherem-YI.IT#tYn:e-rPpooYatfionr, form
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Example .
The line through (3,5) and ( 1,1) has slope

m = 1,55-3 = 54-2=2,
and equation
y = 2 Cx - 3)-15--2×-6+5= 2×-1 .


