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20 Problems in Calculating Type 3 Difference Quotients
(Part 3)

13, f(x) = ﬁ = f(x+Ax) = x+A7x+2. 7

f(x+Ax)—f(x) _ x+A7x+2_m _

So, by substitution,

Ax Ax
(x+2) 7 7 (x+Ax+2) 7(x+2)—7(x+Ax+2) 7xX+14—7x—7Ax—14
_ (x+2) (x+Ax+2) (x+2) (x+Ax+2) _ (x4+2)(x+Ax+2) _ (x+2)(x+Ax+2)
Ax Ax Ax
—-7Ax
(et 2)(x+Ax+2) —7Ax 1 -7
Al—x (x+2)(x+Ax+2) Ax  (x+2)(x+Ax+2)

15, fx)=+vx = f(x+Ax)=+x+Ax.
fx+Ax)—f(x)  x+Ax—/x

So, by substitution,

Ax Ax
_ VxAbx—Vx Varbx+Vx _ (VrerAx—vx) (Ve+dx+vx)
B Ax Vitbx+vx Ax (Vx+dx+vx)
(A HxVx+HAx—VxVx+Ax—x  (x+Ax)-x X+Ax—x _
B Ax(Vx+Ax+vx) T Mx(Vxrdx+vx)  Ax(VxAx+vx)
Ax 1

Ax(Vx+Ax+Vx) = Vx+Ax+Vx'



17.  fx) =+vVx?2+1

_ g
So, by substitution, L0 0) _ JaHa+iai1

X Ax
(\/(x+Ax)2+1—\/x2+1) (\/(x+Ax)2+1+\/x2+1) [(e4+Ax)2+1] - (x2+1)
Ax (J(x+Ax)2+1+Vx2+1) - Ax(\/(x+Ax)2+1+\/x2+1)
_ xZ42xAx+(Ax)3+1-x%-1 2xAx+(Ax)? . Ax(2x+Ax)
Ax(\/(x+Ax)2+1+\/x2+1) Ax(\/(x+Ax)2+1+\/x2+1) Ax(\/(x+Ax)2+1+\/x2+1)
_ 2x+Ax
V+AX)2+1+Vx2+1
1 1
19. f(x)—ﬁ = f(x+Ax) ==
1 1
.. x+Ax)—f(x Vxthx Jx
So, by substitution, JOA 010 _ Veadx Vx
Ax Ax
1 1 1 1 1 1 x 1 1 (x+Ax) x—(x+Ax)
_ Vx¥bx Vx _ Vxthx Jx _ x+AX_x x (x+Ax) x (x+Ax) _ x(x+Ax) _
= T 1 — 1 N — 1 1 = 1 Ty —
Ax \/x+Ax+\/_§ Ax(\/x+Ax+ﬁ) Ax(\/x+Ax+\/_E) Ax(\/x+Ax+\/_§)
% —-Ax —-Ax —Ax 1
_ Ax _ x(x+Ax) _ x(x+Ax) _ x(x+Ax) Ax
= N T, 1\  bMx/ 1 1\ _1 1 —
Ax(\/x+Ax+\/_§) Ax(\/x+Ax+\/_§) T(\/x+Ax ' \/E) Vx+Ax ' Vx
-1 -1 -1
_ x(x+Ax) x(x+Ax) _ x(x+Ax)
L 17 Vx 1 1 VxkAx T VxVadAx
Vxthx Vx Vx Vx+bx  \x Vx+hx VxVx+Ax
-1 Vxvx+Ax -1

x(x+Ax) ANy = Vaex+Ax (Vx+Vx+Ax)
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