
Math 206 Midterm II Fall 2009 
SHOW YOUR WORK 

Name _ 

(1) (4 points each) Evaluate the following limits using L'Hospital's rule 
lnx L f ,( ) r a x~x-1 ~ \ ,'<Y\ ~ I
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(2) (4 points each) Differentiate the following functions 
3cosX(a) f(x) = 

-fICi):= 3 GOS}( Jv)3 (-s~nx) 

(d) f(x) = tan- 1(x2 + 1) 

r - I _ ZK+()O;: / +('{+I)"- ZX::c- X'ftlX"+Z 



(3) (5 points each) Find all the critical points of the following functions 
(a) f (x) = x3 + 3x2 - 9x + 1 

+'Cx/:= 5\/+bX-0. ~ 3{1(z-+ZX-3) 

= 3(X+3)(';(~l) 

><;:: -3) I 

x 
(b) f(x) = 2 2 

x + 

/I(X) ~ \'! Ll+2--] - )( (2->5:)
eX7--r Z )2- ~ 

X~ :t~ 

(c) f(x) = X 4 / 3 - 6x l / 3 

-I'o/-J:::: %XY3-bLtJ X-z(3 
_ !-{ X13 (0 ~ Lf X 'l3 )(Y3 b 

-- '3 3 'l(7f3 - '3 - ><-7'3 - 3 X2f3 

-- 4x-~ 
3 X7.-/3 
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(4) (12 points) Find the absolute maximum and absolute minimum of the function f(x) = 
2x3 - 3x2 - 12x on the interval [-2,3] 

L.pI CX) ~ 6x_ bx -I L :=- b (Y-~ X-2-) ~ 6(x-~/{x+r\ 
X -=- 2., -J 
f (- f) ===- ~ Z - 3 +) Z == 7- Ct ~So YY\C0(-;) 

-({z) :: / b - /2- 2 t{ := tJ ~ -2-0 ulos: ~ YV7 ['Il 

+(-lJ ~ -16 -I L+n?\.f =- -t{ 

irs)::: 5t-( - ;;z=;--3b =- ;(71-36==-cr 
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(6) (15 points) For the function f(x) = 2x3 - 3x2 
- 12x + 9 find where 

(a) its increasing and decreasing 
(b) local maximums and local minimums are 
(c) it is concave upward and concave downward 
(d) inflection points are 
(e) lastly graph it 

t'rXI::: 6'1-2-_ bY.- -12 ~ t,(XL--K-zj ::dlx-2)(X+r) 

X ::::- z) - \ -~ i /' ~ ? 

-l-2 

bfx-2) X+I I - \ \ 
-t 2­
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