WS 5.3: Inc, Dec, and 1st Deriv Test
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Worksheet 5.3—Increasing, Decreasing, and 1st Derivative Test

Show all work. No calculator unless otherwise stated.
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D 1. Determine the increasing and decreasing open intervals of the function f (x) = (x - 3)4/5 f ) over

its domain.
(A) Inc: (—1,—%),Dec: (-%,oo) (B) Inc: (—1,—%)U(3,00),Dec: (

1
5
(C) Inc: (~o0,-1)U(3,»), Dec: (~1,3) (D) Inc: (-oo,-g)u@ %), Dec: (%,3)

(E) Inc: (-§,3)u(3,oo),Dec: (-1,§)u(3,oo)

A 2. Let fbe the function defined by f (x) =x-cos2x, —x <x <. Determine all open interval(s) on
which fis decreasing. (£'< ©
37 1l
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Calculus Maximus WS 5.3: Inc, Dec, and 1st Deriv Test

’ Letf(x):x(4+x _?)' %'—VXerqj’é%g,f'sz5’+3x”—x4=-(x*—zf—‘b"(x1f‘f)(x’+/)={/+;)/¢-x‘>
(i) Determine the derivative, f'(x).
@) f1(x)=(1+22)(5-22) B f/(x)=(1+22)(4-27)  (© f(x)=(1-2)(5+2%)
(D) f'(x)=(l—x2)(4+x2) ®) f'(x ( 2)(4 x) (F) f'(x)=(1+x2)(5+x2)

C (i1) Find the open interval(s) on which fis increasing.
@) (=22)U(22) B (<o-BJU(Be)  (©(22)  © (<-1)U(Lx)
EB) (-L1)  ® (-V5.45)
Ficiac when £'50 X[ = e %%

| | FIN T -
(%(A=(/+>?)/‘/-K> =0
Xt12

/( 4. The derivative of a function f'is given for all x by f’(x) = (2x2 +4x - 16)(1 + g2 (x)) where g is some
unspecified function. At which value(s) of x will fhave a local maximum?
(A) x=-4 (B)x’=4 (C) x=-2 (D) x=2 (E) x=-4,2
Local May pod wL&”.F’(t)—,o of zF(c) =T, 'F(z) s A’(‘QhEJ/ U#\L{ —Pl(x) cg\amj(?s ‘GVM Ppé.‘h}ﬂ%- ot X=C.

£ (28 S =o X1 £0)- 200062 14559)
2+ 2 -8)y=0 or I+ =e Fl ¥ Bl ks ety ot
).

2 )(-M)A(-zj_—,b Never: % £ hat a local max at g= - since determine e sip

[s) ( -
=2 .- /+§,)(:£r’i F4 %Avmjls Lrom P‘l’;"”‘b neq abx:=-1.
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Calculus Maximus WS 5.3: Inc, Dec, and 1st Deriv Test

% 5. Which of the following statements about the absolute maximum and absolute minimum values of
3 2
X" —4x° -6x-1

f ( x) = " on the interval [O, 00) are correct? (Hint: What type of discontinuity dogs
x = =1-446-l _o oA ox=- o g Lacker o e numeratdr
/(x) have???) )= el g ol lus g hole at X2 1, and xrt s a Fuchr oo
. 29 29
Vi s (A) Max=13, No M151 (B) No Max, Min = — 7 (C) Max=13, Min= -—
ey =90 (Z gy, x#- Iéfo/ -
@~ o) N u (D) Max =5, No Min (E) No Max, Min= -1 - I ’4 “é” ‘/
=0, x5 My =t S
’F(YB 2)(4 5250/2;( K sl F(y) | -Z —! L—O—
Free Response'F( D /:'_f%}i B 32
6. For each of the following, find the critical values (on the indicated intervals, if indicated.)
1 x? x* -3x-4
a) f(x)=x*(3-x) b f(x)=x+= © f(x)= d f(x)="——""2
Yseg werk heloco X X - x-2
on a5t sheet
sin x

e) f(x)=cos®(2x),[0,27] O f(x)=sin’x+sinx, [0,27]  (®) f(x)= , [0,27]

l+cos” x
7. Assume that fis differentiable for all x. The signs of /" are as follows.
f’(x) >0 on (—oo,—4) U (6,00)and f’(x) <0 on (—4,6)
Supply the appropriate inequality for the indicated value of ¢ in the box.
Function Sign of g'(c) ¢ ¢ -F

a) g(x)=f(x)+5 g'(0)[<]o

b) g(x)=3f(x)-3 g'(—S)O
©) g(x)=~1(x) g'(-6)=1o
O ¢(x)=-7 () ¢ (0=
e) g(x)=f(x-10) g'(O)EIO
H g(¥)=f(x-10) g'(8) <o
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