




                                      Precalculus Mathematics I

 1. (10 points) 
Use the quadratic formula to determine the roots of the equation 
x2 + 3x =  - 1.  Estimate the roots to the nearest tenth.
2.  (10 points)

(a) Perform the indicated operation and express the result in the form a + bi.
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(b) Simplify.  i21
(c) Find all real numbers x and y that satisfy the equation:  2x - 4 + 2yi  =  4x – 5i

3.  (10 points)  Find the asymptotes, the intercepts and sketch the following function.  A computer sketch is not sufficient.  You must explain.
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4(10 points)  Between 1989 and 1997 the percentage of households  with incomes of $100,000 or more (in 1997 dollars) is modeled by f(x) = .071x2 - .426x + 8.05, where x = 0 represents the year 1989.  (Source;  American Demographics, January 1999).  Based on this model when did the percent of people in this income level reach its minimum?  You do not have to graph the function.

4.  (10 points)  A rain gutter is to be made up of rectangular aluminum sheets 8 inches wide by turning up the sides edges 90 degrees.  What depth (of the edges) will provide a maximum cross sectional area and thereby provide for the greatest flow of water?

5. (10 points)  Sketch the following functions on the same set of axes:


[image: image4.wmf]x

x

1

y = 3 and y = 

3

æö

ç÷

èø


6. (10 points)  Suppose you deposited $5000 in a savings account with an annual rate of interest of 3% compounded continuously.  How much money will be in the account in 10 years?
7. (10 points) 

(a)  Express 
[image: image5.wmf]4

1

log2

2

=

 in exponential form.

(b)  Solve for x:  
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(c)  Determine the exact value of   ln e4. (Do not give a calculator estimate.)
   Before you do number 8 study the following example  

Example.  (Example 2 of section 7.3 revisited)


A person deposits $1,000 in a bank account which pays 8% annual interest compounded continuously.  How many years will it take for the amount of money in the account to double.

The mathematical model of this problem is




A = Pe.08n
In this case, P = $1,000 and we want to find n when A = $2,000.


2000 = 1000 e.08n


divide both side by 1000


2 = e.08n



take the natural log (ln) of both sides.


ln 2 = ln(e.08n)



ln 2 = .08n ln e



Simplify using ln e = 1 







(Do you see why we took the ln of both sides as 





opposed to log10 of both sides)


ln 2 = .08n



divide both sides by .08

  so that n =
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So it takes about 8.6 years (or 8 years and 8 months) for the money in the account to double.

A side remark.  A rough estimate of the number of years it takes for money to double is to divide the percent into 72.  Here 72/8  = 9 (years), which is close to the above solution  8.6 of years.  This estimation process is call the law of 72.
8.  (10 points)  A person deposits $3,000 in a bank account which pays 3% annual interest compounded continuously.  How many years will it take for the amount of money in the account to double.  Use the above process to determine an exact solution and the check your solution using the estimate of the “law of 72”.
9.  (10 points)  A trainee is hired by a computer manufacturing company to learn to test a particular part of a personal computer after it comes off the assembly line.  The learning curve for an average trainee is given by  
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(a)  How many computers can a trainee be expected to test after 3 days of training?    Round answers to the nearest integer.

(b)  How may days will it take until an average trainee can be expected to test 30 computers per day?  Round answers to the nearest integer.

(c)  Does N approach a limiting value as t increases without bound?  In other words as time, t, increases what is the upper limit for the number of computers that an average trainee can be expected to test?  

Explain.
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