
1. (10 points) You do not have to simplify your answers but make sure they are clearly written with 
properly used parentheses wh~re necessary. 

(a) Find f'(x) if f(x) = ( 5~- 7
)
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(c) Find the second derivative y" if y = 0.25x4
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2. (14 points) Two toy cars, a Gray one and a Black one, are on a two lane straight track. At t = 0, they 
are both at the point of refereJ].ce shown by the vertical line. The distance is measured positive to the 
right. The distance function of the Gray Car is 

G(t) = -1.25t2 + 20t 

where G is in centimeters and the time t is in seconds. The velocity of the Black Car is 

b(t) = -0.25t2 + 5t- 16 

which is in centimeters per second. Everything happens in 0 ::; t ::; 12. Answer the following questions. 

(a) The following are two snapshots. Put arrows to show which direction each car was traveling when 
the picture was taken. Show your computations under the pictures. The Gray Car is in the top 
lane, in case the colors came too close in your copy. 
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(b) At what time is the Gray Car farthest to the right? 

W W ¥\ G I ( t \ :.. 0 So - ~, S t t ~ 0 -=- 0 
t -- ~-:: &- s eLor\d~ 

~·5 

(c) At what time is the Black Car momentarily at rest? -

'o tt-)~ 0 
-o.?..5i2..-t5t-16 ::0 ... 

t- -i) ..,. r Q. 5 -/.( (-o.ls-\(-1~ -
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The distance function of the Gray Car is G(t) = -1.25t2 + 20t and the velocity of the Black 
Car is b(t) = -0.25t2 + 5~- 16. 

(d) At what time is the distance between the two cars greatest? 

w\u'l\ G'(-t\::-'olt:) 
-~·St-t'l_O: -O,'l5t,_4-5t-1~ 
O.A ?-lt.-l.'j t + 36::.0 

t-:- 1. 5 ± ~ (7 ,s )t_ Lilo,lS: )(36 )-::: {. 5:!: 4 .s-
.:zto,~, OS 

~ -::.\~tq ~0 ~ 

. 
(e) The following are possible graphs for the distance functions G(t) and B(t). Circle the correct 

one. 

G(t) B(t) 

B(t) 

B(t) G(t) 

II Ill IV 

(f) The following are possible graphs for the velocity functions g(t) and b(t). Circle the correct one. 

3\Dl=~'(o) -=~010 
jO \ (} { \\\ 

b(t) g(t) b(t) g(t) 

-5 l t) \ ~ ~u'f b(t) g(t) b(t) 
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3. (14 points) The Total Cost and T otal Revenue for producing and selling Bonjouks are given b 

TC( ) - 0 0 3 · y q - . 13q - 1.7q2 + 73.4q + 650 . TR(q) = -q2 + 140q 

where q is the number of boxes of Bonjouks and the 'I: (a) What . th . otal Revuenue and Total Cost are in dollars. 

lS e maximum profit? 

N\(1.¥. ?YO~'\- Ill\!.'>\ ~~ ( ~ \::: 0 ·. 

?I ( ~ \ ::: ~~~(~ \-\G'( ~ \- (-~~ -t l~o}- ( D. o~'f t 1-_ 3. 4 ~ t 73.!() 

..,., -o.o~q~t.tl.~~tbb·b =D 

~ ~ - \ • L1 ± ..f (I. t.S1·- 4 ( -0 · 0~ It)( b & • b ) ~ - I . 4 t ) . 5 I 4 t -::!:: b'!> \,o-tf) 

~ ( - l? I c ~ 4 ) - t) I Oi ~ (()\luI ~ ( 0) 

)l \ ~ :S) :: (-b ~ t. + \tW b 3 ) - ( 0 , 0 I 3 · b ~ 1- I .7 · b 3 z.. -t H.4 · b 3 + 6 5' o) 
-:: ~ g 5 I - l 77 7 Jj \ = 3o 7 3. 4 cl.c\\uc~ 

argma ost are both increasing. (b) Give the longest interval where Total Revenue and M . l C 

\\2, J w\.uV\ tR'::MR/0 -~~ t\40)0 .)O 

fY\ t! W lu)\ f)IC. 1 {0 S C 0 • 0 7&'~-~,lifO 
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4 (12 . ) . . pomls A function f has the property that 

f (A+ B) - f (A) = 20AB + lOB2 - 7 B. 

(a) If f(O) = -12. what is j(2)? 1. f (ot~'-f lo)-= ?.0·0·2-t\0· 2. -1·2- -=-0 +40-\4 =-2.b 
So f \~\ - (-\~) ~ lk> · 

tl~~-=\4 
(b) What is f'(:r)? 

f'lx.\~.e...:... tltt'n\-f l:tl ~ & 
\tl->o Y\.. lA _, o 

: 2;_ 2J)1. t\OV\-t.::.. ~OX. -1 
~~o 

(c) Which on · 
f 

e JS more: The average rate of chancre of f fr . 1 rate o change of f at x = 2? 0 om .t = to .r = 5 or the instantaneous 

kie. w\e. o\ t\\CJ'ftl\,Q.. -=- f 15)- ~ lD ~ ill!Ji\:.llil:.. ~D.\·ti~lo.t1'"-1·~ 53 
~-JV\ -x~ \ \o ~ "S 5 -1 ~ L.f 

\Yl!>\'11\~'!l.l~tcJ:i.. =- f 1 (~\.,,_Wl~\-1= 2>3 
ott~ ... ~ 

~ <M , <cJ:t. o t t \iloVl<ot U 'f'/\o'lf • 

( d) For which value(s) f . ·. 1 . o .r is t ie tangent !me lo the O"l·aph of - f ( ·) I . . o« y - :l JOnzonlaJ? 
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