15: Simplifying Complicated Expressions

Simplifying expressions to allow us to determine what happens to the expressionas h — 0

Example 1
2.2 2 2_y2 2
(x+h’)l x? _x +2xh}:—h x? _ thh+h _ h(ZJ}Cl‘Fh) = 2x + h,{V h # 0}.

This expression —» 2x as h — 0.

Example 2
VEHR—VE _ VAFh—VE (VxrT+E h 1 .
- - (\/Wﬂ/_) TR \/mﬂ/i’{Vh # 0} (note use of the conjugate).

. . 1
This expression — oV ash - 0.
Example 3

X\ (x+h x—(x+h)

ﬁ_% — ﬁ(i)_(;—h)}c — G+x _ _—h AV h # 0}

h h h h(x+h)x (x+h)

. . 1
This expression — —=as h - 0.

Simplifying expressions to allow us to determine what happens to the expressionas x = a

Example 4
3 _(a_n)_(&)_ 3a+6—(3x+6)

x+2_atz _ x+2\a+2) \x+2)a+z _ _(x+2)(a+2) _ 3(a—x) — _ 3 Vx # a}
x—a x—a (x—a)(x+2)(a+2) (x+2)(a+2)’ ’

. . 3

This expression - — 22 asx — a.

Example 5

x+2 a+2 x+2(a x\a+2 ax+2a—(ax+2x)

x _a _ FAORO __ax 2@ _ ~_ 2 (Vx#a)
x—a x—a x—a (x—a)ax ax

. . 2
This expression — —asx - a.

Simplifying expressions to allow us to determine when the expressionis 0

Example 6
x2 xX—3)— x3
4,x'2(x—3)1/2 ()(x 3)” 1/2(4) 4_x2(x 3)1/2 2x3(x 3)” 1/2 _ 2 (i_3?i/22 _ 2x3-12x2 _
((x-3)1/2)° (x-3)3/2 T (x-3)32 T (x-3)2
2x%(x—6)
3y AV x > 3}

This expression is 0 when x = 6.



Example 7

2 . 1 _1/2 2(3x+2)1/2 2x+3 4(3x+2)—(2x+3)2
(3x+2) /2 (22+3) 71 (2)-(2x+3) (5 ) (3x+2) T s a2 axen@nnifz
(3x+2)1/2 (3x+2)1/2 (3x+2)1/2
12x+8-4x2-12x-9 4x2+1 { x> 2}
22x+3)(3x+2)  2(2x+3)(3x+2)’ 3)

There are no values of x for which this expression is equal to 0.



