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20 Problems in Calculating Type 4 Difference Quotients
(Part 2)

SELECTED SOLUTIONS

1. f=x = f(a)=a.
f(x)-f(a) _x-a

X—a xX—a

So, by substitution, = 1.

3. fx)=x® = f(a)=ad.
f)-f(a)  x3*-a® (x-a)(x*+ax+a?)

X—a X—a X—a

=x2+ax+a2.

So, by substitution,

5. f(x)=2x*+5 = f(a) =2a®+5.

N - 2x2+5)—(2a%+5 2x%2+5-2a%-5  2x%2-2a?

So, by substitution, fe=fla) _ @x7+5)-(@2a’+5) _ 2x a7 7> _ e
x—a x—a x—a x—a

_ 2(x*=a?) _ 2x+@)(x—a)

X—a X—a

= 2(x + a).

7. fx)=x3-2x2+3 = f(a)=a®-2da*+3.
f)-f(a)  (x3-2x2+3)—(a®>-2a%+3) _

So, by substitution,

a a
x3-2x?+3-a*+2a?-3 _ x3-2x?-a3+2a® x3-a®*-2x2+2a? x3-a®*-2(x*-a?)

X—a

. (x—a)(xzj-cl-zgﬁaz)—2(x—a)(x+a)x:a(x—a)[(x2 +ax+ci62322(x+a)] .

xX—a xX—a
=(?+ax+a?)—2(x+a)=x%+ax +a®—2x— 2a.

9. fx)=mx+b = f(a) =ma+b.

So, by substitution, fe)=f(@) _ [mxtblzimatb] _ mxtb-ma-b _ mx—ma _
X—a xX—a x—a x—a

m(x—a)
x—a




10. f(x)=px’+qgx+r = f(a)=pa®?+qa+r.
f)-f(a) _ (px*+qx+r)—(pa®+qa+r) _ px*+qx+r—pa’-qa-r

x—a x—a x—a
_ px*+qx-pa’-qa _ px*-pa*+qx—qa _p(x*-a*)+q(x-a) _

So, by substitution,

xX—a

x—a x—a
_ p(x—a)(x+a)+q(x—a) _ (x—-a)[p(x+a)+q] =p(x+a)+q= px+pa+q.

xX—a xX—a

1. f=: = fl@==

i1 a1 1x a x a-x
So, by substitution fCI=/(@) _x7a —a'¥a'x_axax_ Tax _
’a_x " x-a x—a x—a x—a x—a
_ ax _ax 1 _—(x—a)_ 1 -1
_xI—a_ ax x—-a  ax x—-a  ax
13, fl=— = f@=—
) x+2 a+2’ . .
oL x)—f(a PO
So, by substitution, [D/@) _ w2 arz _
x—a x—a
(a+2)_ 7 7 _(x+2) 7(a+2)-7(x+2) 7a+14—7x—14
__ (a+2) (x+2) (a+2) (x+2) _ (a+2)(x+2) __  (a+2)(x+2)
raegy XTO x—a x—a
_ (@2@+2) _  7a-7x 1 7(@-x) 1 -7x-a) 1
x;—a (a+2)(x+2) x—a (a+2)(x+2) x-a (a+2)(x+2) x-a
-7
T (a+2)(x+2)"
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