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20 Problems in Calculating Type 2 Difference Quotients
(Part 2)

SELECTED SOLUTIONS

1. fx)=x = f(a)=a & f(a+h)=a+h.
So, by substitution, f(a+h2_f(a) = (a+:)_a = a+:_a = % = 1.

3. fx)=x = f(a)=a® & f(a+h)=(a+h)s.

_ s 3 y
So, by substitution, flath)—-f(a) _ (a+h)’—a> _ (ath)(@th)’—a” _

h h
__ (a+n)[(a+h)(a+h)]-a® _ (a+h)(a®*+ah+ha+h?)—a®
= - = - =
_ (a+h)(a®*+2ah+h?)-a®*  a?(a+h)+2ah(a+h)+h?(a+h)—a”
= - = - =
__a*+a’h+2a®*h+2ah?*+ah?+h3®-a®  3a®h+3ah?+h®  h(3a’+3ah+h?)
B h B h B h B

= 3a? + 3ah + h?.

5. f(x)=2x2+5 = f(a)=2a%?+5 & f(a+h)=2(a+h)?+5.

_ L
So, by substitution, f(aﬂg fla) _ [2(a+h)*+5]-[2a°+5] _

h
[2(a+h)(a+h)+5]—[2a2+5] _ 2(a2+ah+h+h2)+5—2a2—5 _
= - = . =
__ 2(a®*+2ah+h?)+5-2a%-5 _ 2a?+4ah+2h*+5-2a*-5  4ah+2h?
- h(4a+2h n - h - h -
= 22D — 4q + 2.

h



7. fx)=x3-2x2+3 = f(a)=a*>—-2d>+3 &

fa+h)=(a+h)®—2(a+ h)?+3.

fla+h)-f(a) _ [(a+h)3-2(a+h)?+3]-[a®-2a?+3]

So, by substitution,
_ (a+n)(a+h)?-2(a?+2ah+h?)+3-a3+2a%-3

h

h
_ (a+n)(a*+2ah+h?)-2a?—4ah—-2h*+3-a3+2a%-3
= - =
__a*(a+h)+2ah(a+h)+h*(a+h)—2a’—4ah-2h*+3-a3+2a%-3

h
a’+a’h+2a®h+2ah?+ah?+h3-2a%—4ah—2h?+3-a3+2a*-3

h
__ 3a’h+3ah?+h3-4ah—-2h?  h(3a®+3ah+h?—4a-2h)
= - = - =
= 3a% + 3ah + h* — 4a — 2h.

0. fx)=mx+b = f(a)=ma+b & f(a+h)=m(a+h)+b.

fla+h)-f(a) _ [m(a+h)+b]-[ma+b] _ ma+mh+b-ma-b

So, by substitution,

mh
=—=m.
h

h

10. f(x)=px?’+qgx+r = f(a)=pa’+qa+r &

h

fa+h)=pla+h)®>+qla+h)+r.

So, by substitution, .

fla+h)-f(a) _ [p(a+h)*+q(a+h)+r]-[pa®+qa+r]
h

p(a®+2ah+h?)+qa+qh+r—pa®-qa-r _ pa’+2pah+ph®+qa+qh+r—pa’-qa-r

h h
2pah+ph?+qgh h(2pa+ph+
p : q:(php q)=2pa+ph+q.

1. f@=- = fl@=: & fla+h)=—.

1 1 a 1 1 a+th a 1 1 (ath)
S0, by substitution, L&MW =(@ _ @h"a _ a'ath @ wh _ o (ath) o (ah) _
' ’ h h h
a—(a+h) a—-a-h —h —h
a(a+h) __ a(a+h) _ a(a+h) _ a(a+h) _ —h 1 -1
h h h ? a(a+th) h  a(a+h)

“Only he who never plays, never loses.”

Written and published every Saturday by Richard Shedenhelm

WeeklyRigor@gmail.com




