
Answer all of tbe qudoas 1 - 7 and two of the questions 8 - 10. Please indiate which problem 
is not to be g d e d  by c d n g  through its number in the table below. 

A d & t b d  eheets are mdlable if n v ,  No b b  or notes may be used. Please, turn 
off your 4 phones d do not mar ear-plugs during the w. You may we a calculator, but 
not ow which h m o l i c  mdpulation mpabilitia. P l e :  
I. cle~~ly indicate your mswer and the reasoning used to arrive at that answer (unsupported 

m m x ~  m y  not remiw d t ) ,  
2. give exact raeswers, rather than decimal approadaations to the answer (unless othemh 

stated). 

Each question is followed by space to write your answer. Please write your mlutions neatly in 
the space below the question. You are not expected to write your solution next to thestatement 
of the question. 

Name: KEY 

Section: 

Last four & i t s  of student identillcation number: 



and 
&(39 - 3) 

BK(4 = .pqjT- 
Give e m c t  mmers to t h ~  Eobwhg questions! 
(a) (0 points) Find the In- where the graph of g is conmve up and m a v e  down. 

(b) (3 points) J?hd the hdktim poinfs of g (x- aslqwoordinafes). 

3 % -  @ a o ~ ~ r  u L ~  a" s a w -  

(a) Xnted(~) where the p@ of 0 is 



on the internal [- 1,4], I ,  

q++&+LPI, sL c p i h c a  ji* 4-UL-- 1t.l -Q F is TWL- , 

(a) A h l u t e  nmimum value t at,$= 4, 4 
(b) Absolute minimum d u e  - e t z =  -' 



(31 ttu f€mda ffs) 9&$?F-- C + 11). 
Give eYm& to the bW$@mim0l 
(a) (4 p o b )  Find the domain of f. 

, - 
(b) (3 points) Find the critic& number(*) of f. 

(c) (3 points) Find the intsnals of in- &mime for f. 

T ~ Y  $(p? p'., 5 * &p$ &*-& > s 4 :  
1. * xbtmw I, 

5' - 
S c3\ 4 

OW tor, &, GLk: o r e r -  
P*, 3 1 

+/3 b) 
(d) (3 points) Find the lmal eatremum or extris of f. Be sure to give both the s 

coordimk and the d u e  of f (z). hdicltk whether each is a local m&mum or a lo& 
minimum. 

(a>  omi in: (-.+I Q) 

(b) Crit id  number(e): Ilcs 3 

(c) I n t d ( 8 )  of inmeme: c 3 ! -1 snddscrasse: ( ' e l ) )  

(dl sxtrmum/wtrema: = 3 R+! = L 2 .  hd ihb- 





(b) (3 points) g(x )  = x2 - 2s + & 

(c) (4 points) h(w) = d B  + l /w 

(a) h e r a l  =tiww&im af a(@ L ,, *:$++r#q + c 

~5 ,cx** 4ekt  C 
(b) General w ~ ~ ~ t i v e  of g(x)  is 

Y 

= =Ia&(u\-cc 
(c) ~eneral tmtichrimtive of h(w) is F' 



(b) (4 ~ w )  Find s(q, he *=khi@P . tha- .. 4$ any' th@ t .  Bs .- the 
wdb. I .. . . 

- (o  rest&) * 8 rk4 t* ' "10, + 
(8) v(t )  = 



(b) (6 poin.~)  Find d vertical ~i~ymptotes. h d  the l& and right-hand Iimib of g at 
each vertical asymptote. Be sure to justiEy your wmk! 

(b) V a t i d  ac~ymptote(s) XI-2, X "  +3 
$ 



(b) @ points) Pmhmr Perry drove from M g t m  k) Cdmbm, Ohio (a distance of 200 
~ ) o n ~ ~ ~ w h ~ B p e e d ~ b i a 6 6 ~ e s ~ h o u r .  Onartidin 
~ Z u m 1 5 ~ ,  he proudly told a former Calaalw I studat who ibi n m  a pace  os3cer that 
b W made the drive in only 2.5 hours. The u f h r  promptly gave him e sped@ 
W. Using the Metxi Value *Ilrmm, explain huw the pd" i  ofmr b w  that Perry 
had been speeding. 

a Lo+ s ha ?-$ &r,kwt(  L L+3b4 

h b  fL k&*' 





(9) (15 *bI 
(a> (5 points) State L 

(b) (5 poixrt~) Find ia  and b so that 

exists (that L, k finlte), and flnd tba d u e  of the limit br E b  mmbm a and b.' 

a =  1 , b =  4 , limit = g 



(c) (5 points) Use L'HospiWs r u b e  

The I i i t  is % 



Dimensions are 3 = i# c-a y =  st-  
AH- @ " 

13 


