Dr. Bryan Carrillo Knowledge Checks Chapter 5.7

1. For each function f that is given below, classify all zeros of f by finding the largest natural number n
and a real number z, so that f is O((z — x¢)").

2) f(@) = (x=2)(@+67(r - 10)* b) f(r) = =
fis Ol-2 Fis 0(x-""
Feo) = (x4 65 (=10 o (%-2) F OO = (X+5)°, (x-+)°*
XFT

i is bounded near x,=2

$is O(x+6)

/L is boundesl near Xo=Y

&(XB:“. (X"’?-)(X"OYIIO C)(-]-e\‘ :F ;s O (X-P")\%
6= (x="1)°, (x+ )
4 is bounded near Xo=-6 f 2 (x

£is OCx=10\?

is b d near Xp=-5.
£ ) = (x=2)(x+6)"(x-105" ] is bounded near X,

K is bounded near Xo=10
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Dr. Bryan Carrillo Knowledge Checks Chapter 5.7

2. For each function f and z, that is given below, find the largest natural numbers m and n so that f is
O((z — xo)™) and o((z — x¢)™).

a) f(x)=(r—2)(x+6)>(xr—10)*and 79 = 2 b) f(z) = (z +5)sin((z + 6)?) and g = —6
fis O(x-2) fis Ox+9)
(x+6) (x~10)"s (x-2) Sinl(x+6)*) « (x+5)
£is O(e+6Y 5 0(x+6) $is O(x+6)"
(2-DG-10)s (etg).  O¢-2)x- 10Y(x#6)e (k46 (x+5)Sin((x+6}) o (X+6)"
(X+6)*

fFis Ox-i0)" a(x-lo)3
(Db (x=10)  (X=DXx#6YCa-10) (-10)

o (x+6)
(x+6) Sin ((X+6 ¥ (x36) + (x+ &)
(x+6)*

¢) f(x)=(z+6)sin(x+6)and xy = —6

+is Ox+e)?
Sin(x+6Y, (x+6)
X+b

£ is o(x+6)

Sin(x+6) (x+6)
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Knowledge Checks Chapter 5.7

Dr. Bryan Carrillo
3. For each function f and each real number x(, write a formula for A, f(h) and simplify the expression

as much as possible.

s

b) f(x) = cos(z) and x¢ = ]

AgSh)=5(%+ ) —I(F)
=cos(L+h) -cos(%)

= ¢os(Z )oslh) —5in(E)5in (h) - cos(H)
= 2 cos(h) —Esinin) -2
=2 (1-cos(h)) - ‘l;—’:sinch\

a) f(r)=-2>+2z+1land zy = —2

A, f=FE2+0)-F(-2)
=-(-2 +h§1+’).(-2+ N+ 1+7

= =H+4h-h’-4+2h+8

= bh—h?*
=h(b=h).

) f(r)=+vr—Tlandzy=5
Agftm = $(5+M -§(=)
:'l5+h—-| - \’?:-I

={h+a — 2

=([h1 -2) . (hr +2)
hia + 2

= _h+4-H

(hva + 2)

£ _h L
(V2 +2)
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Dr. Bryan Carrillo Knowledge Checks Chapter 5.7
4. Take f and g to be the functions that are given by

g(x) =4 +sin(x) and f(x)=1— cos(x —4).

Perform the appropriate calculations in order to justify the following statements

a) g—g(0)is O(x)

b) fiso(x —¢(0))
9(0) = 4+s5in(0) =4,

§is o(x—*H) is equivalent o showing
. $00
(9— 9oV (x) = gx) — g (o) that  Em ;“.T =0

=4+5in(x)-Y

Dim $6d _ Qim | —cosx=a)
X xX=4 x4 X-H
= Sin(x)
= 0.
= Sn’nbﬁ o X
P4

¢) fogiso(x)

:fog is 00X is equivalent 4o showinj that Lim (Fo \Cx\
X0

fim (;Fo j\(%\ - Lim }(9(*3)
X0 X

X30
= Lim 1 —cos(g(x)-4)
X0 X
= Qim | = cos(4+sin(x)-Y)
X0 X
= Rim \ —cos(Sin()
Y=0 4
= Qtm ( — CoS m(x ).(Sm(x\y
X-20 S in(¥)
= 0 |
=0.
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