
Math 206 Midterm Fall 2009 
SHOW YOUR WORK 

Name _ 

(1) Use the figure below to answer true or false to the following questions 
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(a) f(x) is continuous at x = 1 ~ €.-S 
(b) f (x) is differentiable at x = 1 (l 0 
(c) lim f(x) = 3 u e-S

x-+2 -, 

(d) lim f(x) = 3 u L$ 
x-+3+ J 

(e) f(2) = 3 ~.() 

(f) ;~f(x) = 2~O (u-vtje~\AeJ(tJ0e~-Jt~--tt+) 
(g) lim f(x) = 00 IA e S

x-+5 V'J 

(2) Compute the following limits 

(a) lim x 
2 

- 6x + 8 _ ~ 
x-+2 X - 2 - l NV1 

X~2. 

-
1
 



(f) lim _2__ r--/'\ 
x-+ 1+ x-I - vV 

(3) Compute the derivatives of the fo11· .(a) f(x) = 3x5 _ x4 _ 9x + 1 owmg functIOns. Simplify where possible. 

-r'Cy,.J:: 1 5 x\( -t{;-~ 
(b) f(x) = log2(cosx - x 3 ) 

-f'[i) ~/CiJs~ :X"")IVI 'L ( ~~ '3 i')'I:- ­
2 

(c) g(x) = x + 1
 
x 4 + 1


y'C'/J 2-XCX-Y+t) - tfl{x+ 1)-=0 

5 (XV+t~'L 3 

_ ~x. }- 2X - 4,<5- ~3 __ 2-0-5-tf'/... +-2X 
- c )(.'L.j- I ) ~ - C)(.'f+t ) . 

(d) h(x) = COS (sec x + x4 ) 

1/('1) = -'- s;m (~-eL-)( +x.'1 J (5ed+Ch1 K J.c- ~ t ) 
(e) f(x) = vX +;" == XJ V~ + )(Y2.­

f'Cv c ±X-Y2- -;t X-:}'2­

. I (f) g(x) = (1 + 3x2)1O(x3 + 2x)9 Q 1'0, O{-z..
) (\() =- I 0 ( '+ 3,c/' ry?-/-7X) ' -t" Ct t-g><.2-) Le,)l)( +2X} '3 Ii. +L) 

;::. (I t-"5>tj'Yl+ Zx J ~ [10 (x,'+ Zx) + '1 C1+ 3X~)(3X +2--)J 
::: ((+3l-;'\(l+zx)~[3/x'1+rO/ -f- Orx.<-~t-20)(+I~
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(5) Car A is traveling west at 50 mi/h and car B is traveling north at 60 mi/h. Both are
 
headed for the same intersection of two roads. At what rate are the cars approaching each
 
other when car A is 0.3 mi and car B is 0.4 mi from the intersection. . oR
 

• ~ 5"~;;/h/ ~=C-50 ~=-W wkd:l~ ~ 
I. .-' /' vJh!bn X;:::;. ~ 'S '1:::,,, t( 

~ ~~t I~ "Z '1- L- cl-:c "Jv <? J J 

) r ~ -l--=: ~ ')( +~ ·50 c:< ~ J{ =- 2 >< ~+?--~ at 
r r t ~=)( ~+'1~ So ~:::t(X~t~~) 

r2 =- x'L +1"2.;:: (.?, r-fe, 0t::- e-Q '7 +, (6 
:::::- e Z 5 5~ t =- ~ C; l1.cz"YlCZ 

~::: 1Cx~ +~~) == ;!;(~3(~s-o) 1-."1 (-60) j
 
~ 2 (~ /6 - z t..f \ :::. Z- t3 '1) .= -"1-g
 

~-O ~~ -1R 
3 
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(6) Find the equation of the tangent line to y = 3x3 
- lOx2 + 2 at (1, -5).
 

( q 2-. r. , ~
 
~ =: I X - ~D)( WI ",en )(= I '):::: 1(()_2BC,\ =- -I, 
S~ ~ t~Q. ts lj +5 :::- -[( (x-{)
 

w h VeM 'J\~S ~ :: -Ih< +b
 

(7) Compute the first to the sixth derivatives of f(x) = x 5 + x 4 + x 3 + x 2 + X + 1 

+('(:)::-5 X~ +L(XS +'S '/'2+ '2)(+1 
.pl((i)::: 2 Ox:S .f (Zx"Z- + bY- +- 2­

f Irl LX)::= b D K 2- +2l{Y> rrb 
~,\K) ~ (Z 0 'X +zL( 

~(t;) ('>0.:: 12- 0 

,p-n~ )('l.):= 0 

(8) Explain how you know that the polynomial f(x) = x 4 + x 2 + X - 5 has a zero (a root) 
in the interval (1,2). State any theorems you usr· -L.- _fl I / _ 

WQ. U. ~ +0sL T(\~r (Yl12.-d..cG.JJL V{}.X\Al ~f(L(JrY7 

~({)::: (+'+~-5~-~ 
f'rZ\ ::: 1'0+1{ +2- 5;= /1­

.p(I) ~- '2-< 0 < /1--= t(Z-) s<;t g.Dvt\.h.,,~ex t b~~ 
(arJ. 2- :f{c)~S C 1'S: /vi (1)?1 ~'j +~ 
t'A+U m~ol \o:tL 1/aJ2 tAe- -tLe:tJ( -+h ~ r ~o (Y\ 
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