
Math 126 Calculus I Midterm Review Block 3 2009-10 Part I 
 
Write down the time that you begin the exam:  ____________________ 
 
Instructions:  This is a closed-book, closed-notes, closed calculator, closed computer, and closed-
neighbor exam with the exception of one 3”x5” index card on which anything may be written.  
Show all relevant work to receive full credit.  Include a signed statement of the Honor Code.  
Part I of the exam is due one hour and forty five minutes after you begin after which you can 
pick up Part II. 
 
1. (5 points) 
a. State the limit definition of the derivative of a function y f x= ( ) . 

b.  Let 2)1(
1)(
−

==
x

xfy ; calculate the derivative of f x( ) directly from the limit 

definition.  You will receive no credit for calculating the derivative using rules. 

2.  (20 points)  In each case, find 
dx
dy

using any method.  You must find an expression for
dx
dy

, 

but you need not simplify your answers.  There are two more parts on the next page. 

a.  )3(tan4)ln(24 13 xx
x

xxy −−+−+−=  

b.  ( )31sin
2

xey x −= −  

c.  21 xy −=  
d.  )1cos(4 xey +=  

4.   (5 points)  The basic rules of differentiation allow us to compute the derivatives for all the 

other trig functions.  Recall that 
)sin(
)cos()cot(

x
xx = . 

a.  Use the quotient rule to find ( ))cot(x
dx
d

. 

b.  Show that your answer to (a) is equal to )(csc2 x−  where 
)sin(

1)csc(
x

x = .  Do not forget 

that 1)(cos)(sin 22 =+ xx . 

5. (4 points)  Prove either the product rule for derivatives or .  Indicate a 
reason for each step. 

 
6.  (4 points) Sketch the graph of a function, )(xfy = , (yes, there are many possibilities) that 
satisfies all of the following conditions simultaneously: 

1)2( =f  is a local minimum 
2for0)('' ≠< xxf    

2for  0)(' << xxf  
2for  0)(' >> xxf  

 
 



 

7.  (6 points) Use implicit differentiation to find to find 
dx
dy

.  You must solve for 
dx
dy

, but you 

need not simplify your solution: xxeyxxy 3)ln()sin( 23 +=+−  

8.  (3 points)  Approximate ⎟
⎠
⎞

⎜
⎝
⎛

24
9cos π

 using the linearization of )cos(xy =  at 
3
π

=x .  Your 

answer need not appear in decimal form..  DO NOT USE YOUR CALCULATOR. 

Math 126 Calculus I Midterm Review Block III 2009-10 Part II 

Instructions:  This is a closed-book, closed-notes, and closed-neighbor exam with the exception 
of your 3”×5” index card.  You also may use your calculator.  Show all relevant work to receive 
full credit.  Include a signed statement of the Honor Code.  This part of the exam is due one hour 
and thirty minutes after you begin. 
 
9.  (8 points) Water flows out of an inverted conical basin at the rate of 2 meter3/min.  The basin 
has radius 3 meters and height 6 meters. 

a. At what rate is the depth of the water changing when the depth is 3 meters? 
b. At what rate is the depth of the water changing at the instant the depth is equal to 0? 

 
10.  (3 points)  Sketch the graph of a function described by the following sentence.  Then give a 
brief description of the graph using terms like increasing, concavity, etc. 
 
“Health insurance costs continue to increase at an increasing rate.” 
 

11.  (4 points) Find the equation of the tangent line to the curve )2sin( xy =  at 
6
π

=x .  You 

may leave your answer in the point slope form.  Plot )2sin( xy = and the tangent line over the 

interval  on the same axes.  Label at least 3 points. 
 
 



 



 


