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Please read all the problems carefully. Problems # 3 and 5 are multiple choice. For all other problems you

must show all your work and explain your reasoning clearly in order to get credit. Calculators are

permitted, but you must explain your reasoning; your reasoning cannot simply be "my calculator says so".

You will be given three hours m do this examination. Please use your time wisely.

Think clearly and do well!
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1 .

Final Examination

Mathematics Xa

Januarv 18. 1995

( 13 points) Find the derivative, f ', of each of the following functions:

your answers. You need not simplify your answers in parts d) - 0.

a) f(x) = ln x3

For problems a) - c) please simplify

b) f(r) = 5I'
et^

c) f ( t )= ' " (+ )

d) f (x)  = 3 ' tn

e) f(x) =(tnxf . 
E)'.3

r) f(t) = {t" Tl7-'^}



2. (9 points) At time t = 0 a ball is thrown. Is height ( measured in feet above the ground) at time t (t in

seconds) is given by

h ( t ) =  - 1 6 1 2 + 4 0 t  + 6 .

Please give your answers to the following questions rounded off to two decimal places.

a) How many seconds after it is tluown does the ball reach its maximum height?

b r How many seconds after it is thrown does the ball hit the ground?

c) From xhat height was the ball thrown?

d) What was the ball's initial velocity?

e) At what value of t ( if any ) is the speed of the ball the same as the speed of the ball at the time ir was

thrown? ( Here we are asking about speed as opposed to velocity. )



3. ( 10 points) Some functions are listed below. a,b,c, are positive constants. Each function corresponds to a

set of curves. For each function, choose one graph from those given below that could be the graph of the

function given:

a) f(x) = ln(x+a)

c) f(x) = (x - a) (x - b)(x + c)

e) f(x) = x2
x-b

b ) f ( x ) = a x - b

d)  f (x)  = -8;

(x-b)"

!T f
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g .

I
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5. ( 6 points) To each of the graphs of f given below, match the graph of its derivative f '

.i ';: graph of f is given by (i), f ' could be given bi'

. i  the graph of  f  is  g iven by ( i i ) ,  f  'could be ,q i ren b, r

I f  the graph of  f  is  g iven b1 '  ( i i r .  i  ;ou ld be grren b '1

f ( L )

c 
rt'



6. ( 15 points) A grocer wants to package strawberries in cardboard boxes with a square base. The lid ( top) oi

each box is plastic ( instead of cardboard ) so that the customer can see the produce inside. Each box is to

have a fixed volume of V cubic feet. Assume that plastic costs I cent per square foot and cardboard costs 2

cents p€r square foot.

a) How long should the sides of the base be in order to minimize the total cost of the suawberry box? ) Your

answer will be in terms of V - i.e. it will have V in it.)

Note: Please explain how ,vou know that &e length you found actually minimizes cost.

4AdeS r bclrcrnr COnCbC.Cd

Lto \  j  p laSt i (

b) What is the ratio of the height of the box to the length of the base if cost is to be minimized? Please

simplify yoru answer.



7. ( 6 points) Solve tre following equations for the variable indicated:

a) . \  Bkl  = (HC)p+t ( t)

b ) 4 l n ( 2 x ) +  3  = 6  l n r T x ) +  I  ( x )

8. (7 points) Using the limit definition of derivative, find f '(x) if f(x) = (2x - 3)- l. When you have finished, retl
us whether or not you have gotten the correct answer.



9. ( 12 points) The graph of h(x) is given below.

Please read the ques[ions carefully !o b€ sure that you are answering *hat is asked.

For *hich values of x is h'(x) negative? Indicate your answer by shading in the region{si on rhe number line

tr low:

r i 3 , 1  t

II. This part of the quesuon concerns the funcuon f given bl fr.x) =' h(x)]2 where the graph of h(x) is grren above.

a) Find a1l the porns r. x va-lues ) at which the graph of f(x) has a honzontal tangent line.

b) On the number line below, indicate the sign of f '(x).

sign of f '
- 3 - 7 - l o r 2 3

l Identifv the x-coordinates of all the local maxima and minima of f..

x-coords. of local maxima:

x-coords. of local minima:

d) On the inten'al [-3,5], what is the largest value r.aken on by f?
( I.e. what is the global or absolute maximum value of f for x in [-3,5]? )

Iarsest value of f:

e) On the interval [-3,5], what is the smallest value taken on by f?

Smallest value of fi



III. Here is the Eraph of hil

Let g(x) = lh(x)l , the ar's:lu:e ra-lue of h(x).

a) Sketch the grap: : i _i,x,.

q (x)

+

1
I

t , Is g , r r defined everywhere? If not, where is g'(x) undefined?



Lt-r il;cr:.'*i ,r, r :enain area, the population of rabbits doubles every l0 years. The rabbitpopulation was 100 in

.i- .r .:-C the squirrel population was 600 and since then rt has been decreasing at arate of 5Vo every 2
'. ::: s

, 
'i :.e;l are the two populations equal? Please give the dae - rncludrng the vear and the month. At that time,
'* hat will the populations be?

: "i:.ar is the instanraneous rae of change of rabbit population when t}te rabbit population is 350?

; "\'hen tiill tie instantaneous rate of change of the rabbit population be 50 rabbits/year?


