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No. 225 “A mathematician is a machine for turning coffee into theorems.” October 13, 2018
20 Problems in Calculating Type 2 Difference Quotients
(Part 3)
7 7
13. f(x)—m = f(a)—? & f(7a+h)— 2thiz’
+h a Tatz
So, by substitution, [ 2 fl@) _ ‘”’”’21 at? —
(a+2)_ 7 7 (ath+2) 7(a+2)—-7(a+h+2) 7a+14—7a-7h—14
__ (a+2) (a+h+2) (a+2) (a+h+2) __ (a+2)(a+h+2) (a+2)(a+h+2)
h h h
-7h
_ (a+2)(a+h+2) __ —7h 1 -7
h " (a+2)(a+h+2) h  (a+2)(a+h+2)

15.

1

f)=vx = f(a)=+Va & fla+h)=+Va+h
f(a+h) fla) _ \/?—\/_

So, by substitution,
\/F\/_\/F+\/_ (W\/_)(Wﬂ/_)

h Vath+Ja h (Va+th+va)
_ (a+h)+Vava+h—Vava+h-a _  (a+h)-a _  a+h-a
- h(Va+h+va) ~ n(Vath+va)  h(Va+h+va)
h 1

n(Vath+va)  vath+va



17 fx)=vx?2+1 = f(a)=Va?+1 & f(a+h)=(a+h)?+1.

fla+h)-f(a) _ (a+h)?+1—Va?+1

So, by substitution,

h
_ (\/(a+h)2+1—\/a2+1) (J(a+h)2+1+Va2+1) _ [a+h)?+1]—(a?+1)

o h (J(a+h)2+1+Va2+1) B h(\/(a+h)2+1+\/a2+1) -
_a*+2ah+h®+1-a®?-1 2ah+h? . h(2a+h) .
o h(\/(a+h)2+1+\/a2+1) N h(J(a+h)2+1+Va2+1) - h(\/(a+h)2+1+\/a2+1) -
_ 2a+h

~ J(a+h)Z+1+VaZ+1

1 1

9. fO=f = f(a)=% & fla+h) ==

1 1
fla+h)~f(@) _ Taxi ¥a _

So, by substitution,

h h
1 1 1 1 1 1 a 1 1. (a+h) a—(a+h)
_ Vath Va  Jath va _ __a+h _a __ __ a (a+h) a (a+h) _ __ a(a+h)
- h 1 i - 1 i - 1 i - 1 i -
e ) h( ot s ot
a—-a-h -h -h -h 1
a(ath) _ a(ath) _  a(ath) _ a(a+h)h __

1 1 1 1\ —hf 1 1\ _1 1~
h(\/_a+h+\/_5) h(\/_a+h+\/_a) I(m'ﬁ) Ja+th Va
-1 -1 -1
_ a(a+th) __ a(a+h) __ a(a+h) __
T _L .1 7 Va 1 | 1+vath = JatJath
Vath Va Vvava+h va+va+th vava+h
-1 Vava+h -1

aath) vatvath  vavath(Vatvath)

“Only he who never plays, never loses.”
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