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(a) Find all values of x  in the interval 112.0  x  at which the graph has a horizontal tangent line. 
(b) On what subintervals of  1,12.0 , if any, is the graph of g  concave down.  Justify. 
(c)  Write an equation for the line tangent to the graph of g  at 3.0x  
(d) Does the line tangent to the graph of g lie above or below the graph of g  for 13.0  x ?  
Justify. 
 
 

2.  Let f  be the function satisfying    xfxxf ' for all real numbers x , where   253 f . 
 
Find  xf ''  
 
************************************************************************************ 
 
3.  A particle moves along the x- axis so that its velocity at time t is given by 
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(a)   Find the acceleration of the particle at time t = 2.   Is the speed of the particle increasing at t = 2?  
Show all steps that lead to your conclusion. 
 
(b) Find all times t in the open interval 0 < t < 3 when the particle changes direction.  Justify your 
answer [with Calculus] 
 
 

This is a calculator problem.  So I used my 
trusty TI. 



   tvta '  and   5875.12 a .   72789.22 v  At 
t = 2, v(2) < 0 and a (2) > 0.  Hence, the speed 
is decreasing at t = 2. 
 
At 5066.2t  v(t) changes from negative to 
positive values.  Hence, the particle changes 
direction at 5066.2t .  
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(a)    0' xf  for )2,3[  .  H ence, f is 
increasing on  2,3   
Please notice the notation. 
(b)  'f  changes from decreasing to 
increasing at x = 0.  'f  changes from 
increasing to decreasing at x = 2.  H ence, 
f  has points of inflection at x = 0 and x=2. 
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5. 



 
 

  438.46 R  Since   06 R  then the number of 
mosquitoes is increasing at t = 6. 
 
  913.16' R  Since   06' R  then the number 

of mosquitoes is increasing at a decreasing rate 
at t = 6. 
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6a 
Two times.   By the Intermediate Value 
Theorem there is a 20, 11  tt  such that 

  0)0( 1  tvv  or   3717 1  tv .  Also, by the 
IVT, there is a 1210, 22  tt , such that 

  )12()10( 2 vtvv   or   3817 2  tv .  Hence, 
there is at least two times that v(t) = 20 cm/sec 



6b 
By the Mean Value Theorem there is a 

102, 33  tt , such that 
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6c 
Average acceleration on [8, 10 ] = 
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7. 
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7a. 
A t 2x  'f  changes from positive to negative 
values.  H ence f  has a relative maximum at 
x = 2. 


