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DeamlleF 19,2006 

all prgblems - chow all wo* 

Calculators sm d g  allowed on Ptla I of this exam, Put away yaw calculatm w h  you tun in 
this part of the emam+ 

Work m Part I fm (it is the cdculator prt of thi~ exam). It wiU k c o ~ l ~  during thc first 
third of the exam period and you will put away your calculators bcfm pxooeeding with part IP. 

You may work on P ~ K  P of this exam at any time, but you must have i h t  handed in part I and 
put away your dculatm. 

ma pat of the exam conGns 3 pages and PMblems 1 though 4. Make sure you have a 
canpllcte tcst hkle t .  
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1. We are given the fo11ovving data for the functions f and g and their derivatives. 

page WE: (45 PW 
-1 - 



2 Values of a h c t i  w y = f (x) are given in the following table for 0 5 x s 10 . 

Use a leRhand srrm with five re*angles to aimate the v lue  of f ( r )  dr  . 
(Show the formula yon used to comptrte yonr answer.) 

I A - ~ ~  surrm = 14 w) 
3. Thegraphof y =  f ( x )  for 0 1 x 5 4  isshowninzbtfigure below. 

a) Use the gaph to bod d( f (x) dx . 

Answer: (4 W) 

b) Find the average value offon €0.41 . 

Answer: (3 pts) 

page total: (11 P*) 



4. Youaregiventba r f ( x ) d x = 5 ,  r g ( x ) d x = 3 ,  I ) f2 (x )dx=16 ,  a r g 2 ( x ) d x = 3 6 .  

Find the following. 

Answer: (4 Pts) 

page total: 312 pts) 
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Do all probl~ms - show all work - partial credit will be based on, work shown. 

Work on part I fmt (calculator part af exam). It will lx collected during the fmt third of the 
exam period and you will put away your cd~~lator  before proceding with part lT). 

You m y  work on part II of &s exam at any time, 'but you must have first handed in part I and 
put away your calculator. 

This part of the exam contains 7 pages (pages 4 through 10) and Problems 5 through 15. Makc 
sure you have a complete test booklet. 
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Circle your sm'ion number a d  instructor's name: 



5. Find the derivatives of the following functions, 

a) f (x)=4x3+r '  

gage total: 130 P~Q) 
4 



6. Find the derivativs of the foI10wiRg functions. 

a) g(x)=x2sin(x') 

h' (x) = (6 pts) 

7. Find an equation of the tangent line to the graph of f ( x )  = 2 + 3 sin (x+ x) at the point 
m q m n d i n g  to x = 0. 

An equation of the tangent line: (6 pts) 

page total: (18 P~S)  



8. Find the values of tbe fblIowing integrals. 

a) I(8r'+3r2)dt 

Answer: 16 PW 

Answer: (6 PW 
9. For each of the following find an antiderivative. 

Answer: (6 PW 

Answer: (6 PW 

ARswer: (5  ptsr 

page totab (29 PW 



10.A Function /(x)=-(x+3)(x-2)' is defined for - rocx<a and has 
/I(.)=-3(3x+4)(x-2) and f (x)=-6(3r-1). 

a) Identify the iutmals m zhe x-axis whcn j ( x )  is positive. 

Answer: 14 PW 

b) Identify the inttrvals on the x-axis where f ' ( x )  is positive. 

m (4 

c) Identify the i n t d s  on the x-axis where f . ( x )  is positive. 

f I .  The position of a moving particle on a straight Fine is given by s = s (1 )  = 6t3 -t 8t1 + 31 +5 
where distance is rnemrd in metes and time t is measured ia seconds. 

a) Find the i m t m ~ e o u s  velacity v when t = 1 (include units). 

v (I) = (5 pts) 

b) Find the average velocity between 1 = O md r = 5 (include units). 

average velocity = (5 P*) 

page total: (22 PW 
-7- 



dv a) Use implicit differentiation to find - in t m  of x and y. 
d x  

b) Find an equation for the tangent line to this curie at the pint  A = (1,l). 

An equation for the tangent line: (6 P@ 

13. The surface a m  of a sphere of radius r is A= 4w2. If the radius of sphere is inmasing at 
a Jate of 3 cdmin,  find h e  rate at which the surface area A is increasing when r = 5 cm. 
(Include units). 

(include units) 

page total: (20 PW 



14. You know that a haion y = f ( x )  with a continurn second derivative md d e h d  far dl 

+ o + o - Q + O .  
x has a I ' derivative f (x) satisfying - a - - ) r  

x - 2 2 4 8 

and a 2d derivative f R ( x )  safisFying f ' ( r )  - O + O -  o + o - * * - - - - , x 
x - 2  0 3 6 

a) Identify the intervals on the x-axis whne f (x) is demising. 

Answer. (4 PI 

b) 1dent;fy the r values of the pints where f (x) has Iocal maxs. 

An- (4 m) 
c) Identify the intervals on the x-axis whm y = f ( x )  is concave up. 

Answer: 14 PW 

dl Give the x values that f (x) bas pints of innectim 

Answer: (4 PW 

page total: (16 PW 



15. You are required to w m c t  a h x  wiah a square base with side x rn and altitude y m. 
The box has no top (see diagram), The boK has a A x d  valumt V = 4a)0cm3. 

a) Find a fwmuls for the surface a m  A = A (x) as a function of x. 

b) Find A'(#) and indicate on the number line where it b positive (9, negative (-), and 
zero (0) for 0 cr . 

4 Ler x bt the value at which A' (r) = 0 Give the value of r (including its units). Give 
the value of A ( X )  (including its units). Indicate if tbis is a maximum or minimum for 

ACx). 
x =  (3 P* 

page total: (27 Pts) 


