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De n̄ition (Prop o rtionality)

A va riable q uantity w is(directly)p ropo rtionalto a va riable q uantity zifthe r e isa constant
c such that

w = cz:

E xam ples:

T he volum e,V ,ofa x̄edm assofan ide algasisdire ctly p r op ortionalto itste m p e r-
ature,T ,ifthe p r essure isconstant.(Charles'Law)

T he m agnitude F ofthe force e xe rtedby a m ode r ately str etchedsp ring isdire ctly
p r op o rtionalto the change ¢ L in itsle ngth.(Hooke'sLaw)

2 .Sup p ose a skydive r (who hasalr e ady jum p edoutofan airp lane )drop sa ball.Isthe
velocity v ofthe balldire ctly p r op o rtionalto the tim e t w hich haselap sedsince the
ballwasdrop p ed? Isthe change in velocity,¢ v,dire ctly p r op o rtionalto the change
in elapsedtim e ,¢ t?

Elap sedTim e,t (se c): 0 1 2 3 4
Change in
Elap sedTim e,¢ t

V elocity,v (ft/se c): 37 6 9 101 133 16 5
Change in
V elocity,¢ v
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De n̄ition (Line ar Function)

y = f(x )isthe rule of a linear function if a change in the inp utvariable x yieldsa
p ropo rtionalchange in the outp utva riable y.
Thus,if x 1 andx 2 a r e inp utvalues,andy1 = f(x 1)andy2 = f(x 2 )ar e cor r e sp onding
outp utvalues,the n

y2 ¡ y1= k(x 2 ¡ x 1); for som e constantk.

The rule ofa line a r function fcan be give n in slope-inte rce ptform as

y= mx + b; slop e m and`y'-inte rce p tb,

or in point-slope for m as

y0 = f(x 0); ¢ y= m¢ x ; slop e m:

N otation: ¢ y= y¡ y0 and¢ x = x ¡ x 0.

3.Starting with the p oint-slop e for m ,de rive the slop e-inte rce p tform .

4.Isy= p (x )= x line a r? Isw = q(z)= 3z+ 5 line a r? W hy?


