1. Plot the polynomial y = 0.1x5-0.2x*—x3+5x2—-41.5x+ 235 in the domain

—6 <x <6 . First create a vector for x, next use the polyval function to cal-
culate y, and then use the plot function.

2. Plot the polynomial y = 0.008x*-1.8x2—54x+54 in the domain
—-14<x<16 . First create a vector for x, next use the polyval function to
calculate y, and then use the plot function.

3. Use MATLAB to carry out the following multiplication of two polynomials:
(—x3+5x— 1)(x*+2x3 — 16x+5)

4. Use MATLAB to carry out the following multiplication of polynomials:
x(x—1.7)(x+0.5)(x—-0.7)(x+1.5)
Plot the polynomial for —-1.6<x<1.8.

5. Divide the polynomial —10x®—20x5+9x*+10x3+8x2+11x-3 by the
polynomial 2x2+4x —1.

18. The following data is given:

2 5 6 8 9 13 15
7 8 10 11 12 14 15

(a) Use linear least-squares regression to determine the coefficients m and b in the
function y = mx+ b that best fits the data.

(b) Make a plot that shows the function and the data points.

19. The boiling temperature of water T, at various altitudes 4 is given in the fol-
lowing table. Determine a linear equation in the form T, = mh+ b that best

fits the data. Use the equation for calculating the boiling temperature at
5,000 m. Make a plot of the points and the equation.

h (m) 0 600 1500 2300 3000 6100 7900
T(°C) 100 98.8 95.1 92.2 90 81.2 75.6




20. The U.S. population in selected years between 1815 and 1965 is listed in the
table below. Determine a quadratic equation in the foorm P = a,?+a;t+a,,
where ¢ is the number of years after 1800 and P is the population in millions,
that best fits the data. Use the equation to estimate the population in 1915
(the population was 98.8 millions). Make a plot of the population versus
the year that shows the data points and the equation.

Year 1815 1845 1875 1905 1935 1965
Population 8.3 19.7 444 83.2 127.1 190.9
(millions)

21. The number of bacteria N; measured at different times ¢ is given in the fol-
lowing table. Determine an exponential function in the form Np = Ne®s that
best fits the data. Use the equation to estimate the number of bacteria after
4.5 hr. Make a plot of the points and the equation.

t (hr) 1 2 3 4 5 6
Np 2,000 4,500 7,500 15,000 31,000 64,000
22. Growth data of a sunflower plant is given in the following table:
Week 1 3 5 7 9 11 13
Height(cm) | 25 | s1 | 127 | 202 | 227 | 248 | 252

The data can be modeled with a function in the form H = C/(1+A4e5)
(logistic equation), where H is the height, C is a maximum value for H, 4
and B are constants, and ¢ is the number of weeks. By using the method
described in Section 8.2.2, and assuming that C = 254 cm, determine the
constants 4 and B such that the function best fit the data. Use the function to
estimate the height in week 6. In one figure, plot the function and the data
points.

23. Use the growth data from Problem 22 for the following:
(@) Curve-fit the data with a third-order polynomial. Use the polynomial to
estimate the height in week 6.
(b) Fit the data with linear and spline interpolations and use each interpola-
tion to estimate the height in week 6.

In each part make a plot of the data points (circle markers) and the fitted curve
or the interpolated curves. Note that part (5) has two interpolation curves.



24. The following points are given:

x 1 2.2 3.7 6.4 9 11.5 | 142 | 17.8 | 20.5 | 23.2
y 12 9 6.6 5.5 7.2 9.2 9.6 85 6.5 22

(a) Fit the data with a first-order polynomial. Make a plot of the points and
the polynomial.

(b) Fit the data with a second-order polynomial. Make a plot of the points and
the polynomial.

(c) Fit the data with a third-order polynomial. Make a plot of the points and
the polynomial.

(d) Fit the data with an fifth-order polynomial. Make a plot of the points and
the polynomial.

26. Write a user-defined function that fits data points to a power function of the
form y = bx™ . Name the function [b,m] = powerfit (x,y), where the
input arguments x and y are vectors with the coordinates of the data points,
and the output arguments b and m are the constants of the fitted exponential
equation. Use powerfit to fit the data below. Make a plot that shows the
data points and the function.

x 0.5 24 3.2 4.9 6.5 7.8
y 0.8 93 379 68.2 155 198

28. Measurements of the fuel efficiency of a car Fy at various speeds v are shown
in the table.

v (mi/h) 5 15 25 35 45 55 65 75
Fp(mpg) | 11 22 28 | 295 [ 30 30 27 23

(a) Curve-fit the data with a second-order polynomial. Use the polynomial to
estimate the fuel efficiency at 60 mi/h. Make a plot of the points and the poly-
nomial.

(b) Curve-fit the data with a third-order polynomial. Use the polynomial to
estimate the fuel efficiency at 60 mi/h. Make a plot of the points and the poly-
nomial.

(c) Fit the data with linear and spline interpolations. Estimate the fuel effi-
ciency at 60 mi/h with linear and spline interpolations. Make a plot that shows
the data points and curves made of interpolated points.



13.4 The experiment described in Problem 13.1 was repeated at a higher tem-

13.5

13.6

perature and the data recorded in the following table:

Volume, m? Pressure, kPa, at 300 K Pressure, kPa, at 500 K
1 2494 4157
2 1247 2078
3 831 1386
4 623 1039
5 499 831
) 416 693

Use these data to answer the following questions:

(a) Approximate the pressure when the volume is 5.2 m? for both tempera-
tures (300 K and 500 K). (Hint: Make a pressure array that contains
both sets of data; vour volume array will need to be 6 > 1, and your
pressure array will need to be 6 > 2.) Use linear interpolation for your
calculations.

(b) Repeat your calculations, using cubic spline interpolation.

Use the data in Problem 13.4 to solve the following problems:

(a) Create a new column of pressure values at T = 400 K, using linear
interpolation.

(b) Create an expanded volume—pressure table with volume measurements
every 0.2 m®, with columns corresponding to T = 300K, T = 400 K,
and T'= 500 K.

Use the interp2 function and the data from Problem 13.4 to approximate

a pressure value when the volume is 5.2 m® and the temperature is 425 K.



