
Answer all of thequeans 1 - 7 , d  tqw dtdw 8 - 10. Please indicata whi& problem 
is not to  be @ by tho@ its r w m h  in thetable below. 

Additional stieeb are adable if nemsmy. No b l m  or notes may be uwd. Please, turn 
off your d phones and do not wear ear-plw during the m. You may use rr d u l a t o r ,  but 
not one w h i d  has symbolic manipulation capabilitieg. Pl-: 
1. clearly indicate your answer and the remoning used to arrive at that answer (mupported - w not d v e  wedit), 
2. give exact answers, rather than decimal apprdmtions to the msww (unlea & h e m  

stated). 

Each question is fobwed bp epas .to yrite your msmr. PI- write your mlutiom neatly in 
the space below the q d o n .  Yiw e mt expected to write your sdution n e  to the statement 
of the qudion. I 
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(b) hl(t) = 



sin(z2) ("ST= 0 
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(3) A pticle is traveling  along.^ e t r~gh t  xt+ It6 @tion t.2 0 

1 
s( t )  = 5tS -tZ -"+I. 

meters. As wual, Justifgr your answer, 
(a) Find the interval(s) wherg the partide is traveling h the podtive direction? 

I ' - s ' ~ + ) = ' t " 2 2 -  3 = c t - 3 3  Ct+/) 
F o r  t7f 0 

(b) What is the total ditmce traveled by the particle durixlg the first 6 mods? 
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J& a r 4 - c n  = (S IX)  -NO)\ + I r ( 6 ) - t ( 3 > \  

t 9 - 9 - 9 + l  - I / +  g+4+4- I  I 
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(b) Total -Ca ;$€ U.. b h  
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the diffe~tiatim 
wgys, show yaw wax& .: . . , . 
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2 1 - - Z k t -  
Equation of the tmgent line is 

Y - / / / 1 
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(b) Find @(9) whwe G(x) = wtan(8) 
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(7 )  A certain bacteria culture is b w n  &:@ow &$mni%tidly, that b, its popul&on at time t 
is given by a function of the b m  

pit) =$PI 
w "  k L a constant Ebnd p~ is the kt&$ p a g u h t i o ~  Lt hw bem found t b t  the -a&m 

in in 10 hours. Whm did i.t &uble in size1 Give the exact q w e r ,  

(a) It dmbM in hours. 



fb)  WdI p4& (a, f (a)) oss tb gr@d f (x) swh that the w t  line to the @&ph 
a t ~ ~ a ~ ~ t h q h t b p c W [ 2 , - $ ) .  A l s m m d , d ~ ~ ~ ~ ~ ~ d t o a u ~ W  



(b) ;Euppm f tmd#--wwew 

f (8) = 2, f ( f l I =  43 BIZ) = 3* and $(2) = -7. 

F i n d & o f t h e ~ .  

(4 h'W where 44 = - ( f (~ )~) .  1 ~ c & a ~ ~ c ~ ~  * 
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Kus*u: b9(t) = L(O g o t  :*&< r )  
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(a) Distance demtams at cr rate of: 


