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No. 233 “A mathematician is a machine for turning coffee into theorems.” December 8, 2018

20 Problems in Calculating Type 5 Difference Quotients
(Part 2)

SELECTED SOLUTIONS

1. fx)=x = fla)=a & f(b)=b.

So, by substitution, [@®)-fla) _b-a_
b-a b-a

3. fx)=x3 = f(a)=a%> & f(b)=0b3.
f()-f(a) _ b3*-a®>  (b—a)(b*+ab+a?)

— 32 2
4 —a b a =b°+ab+ a”.

So, by substitution,

5. f(x)=2x*+5 = f(a)=2a*>+5 & f(b)=2b?>+5.

f(b)-f(a) _ (2b*+5)—(2a*+5) _ 2b*+5-2a*-5 _ 2b*—2a?
5 b—a - b—a - b—a o b—a
2(b°=a?) _ 20bt+a)b—a) _

== T o, 20+ a).

So, by substitution,

7. fx)=x*-2x2+3 = f(a)=a*>*—-2a*+3 & f(b) =b3—2b?+3.
f(b)-f(a) _ (b3-2b%+3)—(a®>-2a?+3)

So, by substitution,

b—a b—a
_ b*-2b2+43-a3+2a?-3 _ b3-2b*-a*+2a®  b3-a3-2b%+2a® _ b3-a®-2(b%*-a?)
- b—a a b—a - b—a o b—a o
_ (b—a)(b*+ab+a?)-2(b—a)(b+a) _ (b—a)[(b?*+ab+a®)-2(b+a)] _

b—a b—a
=MB?+ab+a?)—2(b+a) =b%*+ab+a?-2b-2a.

9. fX)=mx+c = f(a)=ma+c & f(b)=mb+c.

So, by substitution, f®)—f(@) _ [mbtcl-[matc] _ mb+c-ma—c mb-ma _
b—a b—a b—a b—a

m(b-a)
b-a




10 f(x)=px?’+qx+r = f(a)=pa®+qa+r & f(b)=pb*>+qb+r

o b)— b%2+qb+r)—(pa?+qa+ b?+gb+r—pa?—qa-
S0, by substitution, Z2=1(@) _ (pb+abtr)-(pa +qatr) _ pb_+qbtr-pa’-qa-r _

b—a b—a b—a
_ pb*+qb-pa*-qa _ pb*-pa’+qb—qa _ p(b*-a*)+q(b-a) _
O O o e )
- +a)+q(b- - +a)+
== b_aaq = = ag_aa L =plb+a)+q= pb+pa+q.

1. f=; = f@=7 & f)=1

b

f(b)f() 1 1 a1 1 b a b a-b
o _fla 11 al 1. b a_ 9 a-b
So, by substitution, =ba_abab_abah_ ab —
) b—a b—a b—a b—a b—a
a—
_a__a—b_ 1 _—(b—a)_ 1 -1
_bz_a_ ab b-a  ab b—a ab
18, f== = fl@=— & f(b)=—
) x+2 a+2 : 7 b+2'
.. b)-f(a P oao
So, by substitution, [®0)=/(@) _ be2”arz _
b—a b—a
(a+2)_ 7 7 _(b+2) 7(a+2)—-7(b+2) 7a+14—7b—14
__(a+2) (b+2) (a+2) (b+2) _  (a+2)(b+2) __  (a+2)(b+2)
b—a b—a b—a
7a-7b
_ (a+2)(bt2) _ _7a=7b 1 7(a—b) 1 —-7(b—a) 1
? (a+2)(b+2) b—a (a+2)(b+2) b-a (a+2)(b+2) b-a
_ -7
T (a+2)(b+2)"

“Only he who never plays, never loses.”
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