Calculus Worksheet  First Derivative Test Name

Use analytic methods to find A) the local extrema, B) the intervals on which the function is increasing,
and C) the intervals on which the function is decreasing.

1) f(x)==2x"+4x+3 ,

y’ + 0 - Increasing (-0,1]

) D o e o 2 Decreasing [1,00)
f(x)=-4x+4 x 0 1 2 abs. max of 5whenx=1
4x+4=0=>x=1

2
2) f(X) = (X - 1) (X + 2) v 0 -0+ Increasing (-OO,-]_] and [1'00)
/ , yE 3 Decreasing [-1, 1]
fx)=(x+ 2)[2(X - 1)(1)] +(x-1)7(1) rel. max of 4 when x=-1
—3x2-3 X-2-1012 rel. min of 0 whenx =1
3x°-3=0=x==I
3 2
3) f(x)=2x"+3x"-12x o 04 Increasing (-c0,-2] and [1,00)
Fx)= 62 46512 }é > Decreasing [-2, 1]
X)=6x"+6x- =-

X -3-2-10 1 2 rel.mgxof 20when)i 2
6x> +6x-12=0=>6(x~1)(x+2)=0 rel. min of -7 when x =1
=x=1,-2

3
4 f(@0)=(x-3) ’ 0 Increasing (-00,3] and [3,00)
, ) }; | T L T s Decreasing nowhere
f1x)=3(x-3)"(1) N I B No extremes
) x 2 3 4
3(x—3) =0=x=3
5) fn =5
5 y( T (,) | (,) T > Increasing (-o0, -1] and [1,00)

I Decreasing [-1, 1]

fl(x)=x"-1 x -2-1012 Rel max of 4/5 atx=-1

Y 120= x %1 Rel min of-4/5atx=1



6) f(x)=x""+1

y | T .DI\.IE. T | Increasing (-0, 0] and [0,%0)
<> Decreasing nowhere
x -2 0 2 No extrema
! 1 -2/3 1
X)=—x"=
f=3
f'(x) does not exist at x =0
7) f(x)=x"-12x y'+0 - 0+ Increasing (-oo, -2] and [2,00)
D e e e g Decreasing [-2, 2]
fl(x)=3x*-12 x-3-2-10123 Rel max of 16 at x = -2
321220 = x =42 Rel min of -16 atx =2
Increasing [-2, 0] and [2,00)
Decreasing (-oo,- 2],[0,2]
| ) Rel maxofQatx=0
8) f(x)=Zx - 2% y'-0+0-0+ Rel min of -4 atx=2
> Rel min of -4 atx=-2
fl(x)=x"—4x Xx-3-2.10123
X —4x=0=x=0,+2
9) f(x)=xVx+3
Implied domain: x = -3 % 0 + Increasing [-2,00)
| <+t Decreasing [-3, -2]
, -12 . i Z.
fl(x)= X(E(x+3) (1))+1\/x+3 x 252 0 Rel min of -2 at x = -2

This is also an absolute min

X 3x+6
= +JVx+3=—"F1——
24x+3 240x+3

3x+6=0=>x=-2



10)

, 1 X
X)=—CoS—
f'(x) 508

x m 3w Sm
—cos—=0=—=—,—,—..
2 2 2 2
x=m.37.57 Increasing [0, m] and [3, 4]
Decreasing [m, 3]
Rel max of 1 at x = it (also abs)
y’ + 0 - 0 + 0 Rel min of -1 at x = 3m (also abs)
—t
X - 0 m 2m 3m 4m 5m



11) f(x)=x*+1

1, , -1/2 X
f(x)=—(x"+1 2x)=
2( ) ( ) x +1
Y =0=x=0
x*+1
4
12) f(x)=x+—
X
, 4
fx)=1-=
X
1—i=0:>.\'2=4$_\'=t2
x°

f'(x) does not exist at x =0

Increasing [0,00)
Decreasing (-0, 0]

Rel minof 1 atx=0
(This is also an abs min)

Increasing (-oo, -2], [2,00)
Decreasing [-2, 0], [0, 2]
Rel max of -4 atx=-2
Rel min of 4 atx=2



