



MATH 1323--First Homework Assignment






Due Tuesday,  January 15

Instructions:  1. Write out your solutions legibly on 8.5 x 11 inch paper, putting your name in the upper right hand corner on each page along with the name(s) of those with whom you discussed various problems.


          2.  Staple your pages together.  Don’t use a paper clip or fold down corners.  Without a staple, there’s a fairly good chance your pages will become separated and perhaps not read by the grader.


           3.  Hand in your assignment at the beginning of your Tuesday morning lab section.  Be prepared to put on the board an outline of any of your solutions.  If called upon to present a solution, you’ll be able to retrieve your turned-in assignment for guidance

Do the following problems:

1.  Stewart, Sec. 5.1, pp.  355-6   #4, #12, and #18

2. Stewart, Sec. 5.2, pp. 367-368 #6, #8, #22, and #30   

​​​​​​​​​​​




MATH 1323--Second Homework Assignment






Due Tuesday,  January 22

Do the following problems:

1.  Do the following modification of #14 on p. 368.  


(a)  Use your TI-83 to calculate the values of the left, right, midpoint, and trapezoidal approximations of the integral both for n=10 and for n=100.  Can you conclude that the midpoint and trapezoidal approximations for n= 10 are accurate to within two decimal places.  If so, why?


(b) Use the FnInt operation on your TI-83 to evaluate the integral in question to within five decimal values.  Compare your values in (a) with this true value.

2.  # 22 on p. 377

3.  #50 on p. 378

4.  #26 on pp. 387-388

5. #48 on p. 395

6. #60 on p. 39

____________________________________________________________________




MATH 1323--Third Homework Assignment






Due Tuesday,  February  5

I
Do the following problems:

1.   #24 on p. 427, Sec. 5.9. You can do this problem in one of two ways (choose the method you like best):

 Method #1.  The given table can be thought as giving us 5 time intervals from 0 to 5 along with values of v both at the endpoints 0,1,2,3,4,5 and at the midpoints 0.5, 1.5, 2.5, 3.5, 4.5.  This allows estimation (preferably by TI-83) of the distance covered both by the trapezoid rule T5 and the midpoint rule M5 .  From these two numbers, you can calculate the Simpson’s rule estimate 

S10 = 2/3 M5    + 1/3 T5.


  Method #2.  Use the formula for Simpson’s Rule in the text with n=10.


2.  #14 on p. 436, Sec. 5.10.

3.  #20 on p. 436, Sec. 5.10. 

4.  #28 on p. 436, Sec. 5.10.

5. #42 on p. 436, Sec. 5.10.

6. #50(a) and (b) on p. 437, Sec. 5.10.

7.  #62 on p. 436, Sec. 5.10

________________________________________________________________________





MATH 1323--Fourth Homework Assignment






Due Tuesday,  February  12

Do the following problems:

1. #26 on p. 453, Sec. § 6.1.

2. #36 on p. 437, Sec. § 6.1.

3.   #19 on p. 464, Sec. § 6.2.  The text’s directions are confusing and wrong-headed.  The eleven numbers given are the top and bottom cross-sectional areas for ten cross-sectional slices each of thickness 1.5 cm. The midpoint approximation which the text has in mind (the one producing the back-of-the-book answer of 1110 ccs) is for five slices.  This is really silly since it amounts to tossing away half the data values. To take full advantage of the data, we should use the Simpson’s Rule estimate S10.  Find S10.

4.  #8 on p. 463, Sec. § 6.2.

5.  #10 on p. 463, Sec. § 6.2. 

6.  #14 on p. 463, Sec. § 6.2.

7.  #6 on p. 471, Sec. § 6.3.  Just give a sketch of the graph of the curve--derived either by hand or with the aid of any graphing calculator. Look for a minor algebraic miracle in calculating the integrand for the arc length integral.

8.  #22 on p. 471, Sec. § 6.3.

__________________________________________________________________




MATH 1323--Fifth Homework Assignment






Due Tuesday,  February  19

Do the following problems:

1.  #10 on p. 475, § 6.4.

2. # 14 on p. 475,. § 6.4.  Note that as a function of t, v =ds/dt = gt.  On the other hand, v becomes a function of s by  solving s=gt2/2 for t and substituting.

3.   #12 on p. 491, § 6.6.  
4.  #14 on p. 491, § 6.6.

5.  #4 on p. 498, Sec. § 6.7. 

6.  #6 on p. 498, Sec. § 6.7.   By definition, the median lifetime m is the number of years for which both P(burnout < m) and P(burnout > m) are equal to ½.

7.  #8 on p. 498, Sec. § 6.7.  Note that for any random variable X, P(a<X(b) =F(b) -F(a) with F(x)=P(X<x)  the cdf of X.  The TI-83 has stored routines for the cdfs of several types of random variables.   Access the normal cdf by 2nd Distr 2: on the screen you should see normalcdf(    .   When X is a normal random variable with mean ( and standard deviation (, executing the command normalcdf(a,b, (, () will return the number F(b) - F(a).  You can get the same number by using FnInt(   to integrate the pdf of X from a to b.  But it’s quicker and easier to use normalcdf(   .

8.  #10 on p. 498, Sec. § 6.7.  Note that 10(b) is asking by how much above 500 should we lift ( in order that P(X<500)=.05?  We can assume that ( stays fixed at 12.  Then Z = (X-()/12 is a normal random variable with mean 0 and standard deviation 1 and we’re trying to find ( for which P(Z<(500-()/12)=.05.  Use 2nd Distr 3 to access the inverse of the normal cdf function.  The command invNorm(.05)  will give the number z.05 for which which P(Z< z.05 )=.05.  Use this to find  (.





MATH 1323--Sixth Homework Assignment






Due Tuesday,  March 12  

Reading Assignment:  (a) Read over the SPS Notes on Confidence Intervals and Hypothesis Testing for Examples illustrating the class notes on the same material.




(b)  Do a fast scan (10-15 minutes) of the material in Stewart, Sections 7.1-7.3. Read carefully the material in 7.4 as a preparation for doing the problems below.  We’ll come back to 7.2 and 7.3 after doing 7.4.
I
Do the following problems:

1.  #1 on page 13 of the SPS Notes.

2.   #2 on page 13 of the SPS Notes.  As discussed in SPS, for the random variable which gives the sample proportion p^ on samples of size n, the sample estimate s of the standard deviation is (p^(1-p^)/n)1/2.  Also, p^  plays the role of the sample average in the construction of confidence intervals for the unknown proportion p in the entire population.

3.  #1 on page 23 of the SPS Notes.

4.  #2 on p. 538, § 7.4.
5.  #4 on p. 538, § 7.4

6. #6 on p. 538, § 7.4

7.  #8 on p. 538, § 7.4

8.  #18 on p. 538, § 7.4





MATH 1323--Seventh Homework Assignment






Due Tuesday,  March 19  

Reading Assignment: Read somewhat quickly the material in Section 7.2  (Euler’s Method for obtaining computer approximations to solutions of differential equations).  Read carefully the material in 7.3 (hand solution of separable equations) and the application in 7.5 of this method to solving the logistic equation.
For practice, sketch out for yourself a “handful” of the odd-numbered problems in 7.3 and 7.5 --ask about them in class if you encounter difficulties.  Then embark on the problems below to be handed in next Tuesday.

Do the following problems:

1.  #18, p. 528, § 7.3.

2.  #28, p. 528, § 7.3.

3.  #30, p. 528, § 7.3.

4.  #34, p. 528, § 7.3. In figuring out a differential equations model (part (a)), you can assume that the fraction of new bills in the $50 million coming in daily into the country’s banks is the same as the fraction of new bills that day in the $10 billion in circulation.  It may be helpful to take x(t) to be the number of billions of new bills in circulation on day “t” following the government’s decision to issue new bills. 
5.  #4 on p. 548, § 7.5. Replace the text’s instructions (a)-(e) with the following:


(a)  Use linear regression  to come up with an exponential model for yeast cell growth.  See the Regression notes for the two ways to use your TI-83 to fit an exponential curve to data pairs.


(b) Develop a logistic model in which the initial relative growth rate is determined by the data for t = 0 and t = 2 while the carrying capacity is guessed at from the last few data values.  Then solve the logistic equation you’ve derived..


(c)  Make a 4 column table comparing the given time and yeast cell data with the yeast cell predictions obtained from your exponential model in part (a) and your logistics model in part (b).  Calculate the sum SSE of the squares of the errors in the logistics model (each error being the difference between the yeast cell data value and the value predicted by the logistic model) and the ratio R2 of SSE to SSY where SSY is the  sum of the squares of the differences between the yeast cell data and the sample mean for yeast cells.  Compare this value for R2 with the one reported by your TI-83 for the exponential model.  [Recall:  for any type of curve fitting of data, there is an associated R2 and the closer R2 is to 1, the better the curve fits the data].

6.  #6 on pp.548-549, § 7.5.  Do parts (c)-(d) twice, first with 1 billion as the carrying capacity for the U.S. population and second with 5 billion as the carrying capacity.  In both parts, use P0 = 250 million as the “initial population” and measure time in years (or, if your prefer, in tens of years) after 1990.  Rather than deriving a value for k from the U.S. population in the year 2000 as the text suggests, it makes more sense to apply linear regression to the entire table of data on p. 138.  This was done in the solutions to the last homework set, the result being e10k = 1.136. 

7. #8 on p. 549,  § 7.5.





MATH 1323--Eighth Homework Assignment






Due Tuesday,  March 26

Reading Assignment:  Read over the discussion of Euler’s Method in Section 7.2.  Briefly scan the discussion of predator-prey models in Section 7.6--we’ll talk about this material in class but there won’t be any homework problems on it (and no exam problems!).  Read over pages 14-18 in SPS.  Most of the problems below relate to this material.

Instructions: Use the same format as for previous assignments.
Do the following problems:

1.  #22, p. 521, § 7.2.  Compare your result with that obtained by using the method of linear equations to solve the differential equation and then using FnInt to evaluate y(1).

2.  #24, p. 521, § 7.2. Once again, compare your approximate value for y(1.4) with the precise value obtained by using the method of separable equations to solve the differential equation with the given initial condition.

[ If you know how to use an Excel spreadsheet, you can greatly speed up the computation labor.  Otherwise, use a mixture of hand calculation and calculation by the TI-83.  For those who know how to use Excel and would like some extra credit, figure out by trial and error a step size for which the approximate value for y(1.4) is within .0001 of the true value]

3.  Find the general solution y(t) of the following linear differential equations:

You can either derive the solution by multiplying both sides by an appropriate integrating factor or by using the formula given on p. 18 of SPS.


(i) dy/dt + 3y = t

(ii) dy/dt  + 2y = sin t

(iii) dy/dt + y = e2t
(iv) dy/dt + y = et sin t

(v)  dy/dt + y/t =  4t + 1  [Hint:  Multiply both sides by t]

(vi) dy/dt + 3y/t =t2 + 1

​​​​​​​​






MATH 1323--Ninth Homework Assignment






Due Tuesday,  April 9

Reading Assignment:  Read over the SPS material on the old and new approaches in bioequivalence studies.  Also read Sections 8.1 and 8.2 in Stewart.

Instructions: Use the same format as for previous assignments.
Do the following problems:

I.  #3, #4, and  #5 on page 34 of SPS. To clarify, using Tables 8-F and 8-G, you want to put in one TI-83 list the Test AUCT data for subjects A,E,G,… (those with TR coding in Table 8-F) and put in another TI-83 list the Reference AUCT data for subjects 

B,C,F,… (those with RT coding). This gives you two samples each of size 8, one with data for Test AUCT, the other with data for Reference AUCT.  Carry out a t-test for equality of means in the usual way, etc.


II.  Use the T Interval program on your TI-83 to compute 90% confidence intervals for the geometric means of the Relative AUCT and Relative Cmax data appearing on pages 31 and 34 of the first Health Canada document.  Compare your results with those obtained by Health Canada on pages 32 and 35--Health Canada uses a slightly different method so your answers won’t be exactly the same


III.  Do #22,  #26, and #36 in Stewart, p. 571, Section 8.1.





MATH 1323--Tenth Homework Assignment






Due Tuesday,  April 16

Reading Assignment:  Scan the material in Sections 8.3 and 8.4.  There won’t be any homework questions on this material although it is useful in building up the theory of power series.  Carefully read Sections 8.5-8.7.    

Instructions: Use the same format as for previous assignments.
Do the following problems:

1. #34 on p. 581, § 8.2.

                                                               __

2.  Express  the repeating decimal  .42563 as the ratio of two integers.

3.  #8 on p.604, § 8.5

4.  #12 on p. 604, § 8.5.

5.  #20 on p. 604, § 8.5

6.  #8 on p. 610, § 8.6.

7.  #22 on p. 610, § 8.6.

8.  #28 on p. 610, § 8.6.

