4. The volume ¥V and the surface area S of a torus-
shaped water tube are given by:

V= %nz(r1+r2)(rz—r1)2 and § = n2(r3-r})

If , = 0.7r,, determine ¥ and S for r, = 12, 16,
20, 24, and 28 in. Display the results in a four-col-
umn table where the first column is »,, the second
r,, the third 7, and the fourth S.

5. Abeam with a length L is attached to the
wall with a cable as shown. A load
W = 5001b is attached to the beam. The
tension force, 7, in the cable is given by:

T = WL.Jh? + x2

hx
For a beam with L = 120in. and
h = 50 in., calculate 7 for x = 10, 30,
50, 70, 90, and 110 in.

6. Write a MATLAB program in a script file that calculate the average, standard
deviation, and median of a list of grades as well as the number of grades on
the list. The program asks the user (input command) to enter the grades as
elements of a vector. The program then calculates the required quantities
using MATLAB’s built-in functions 1ength, mean, std, and median.
The results are displayed in the Command Window in the following format:
“There are XX grades.” where XX is the numerical value.

“The average grade is XX.” where XX is the numerical value.

“The standard deviation is XX.” where XX is the numerical value.

“The median grade is XX.” where XX is the numerical value.

Execute the program and enter the following grades: 92, 74, 53, 61, 100, 42,
80, 66, 71, 78, 91, 85, 79, and 68.



16.

24,

28.

The stress intensity factor X at a
crackinabea.mexposedtopmeu(‘ 4 b M
bending M is given by: 4 st

K = CoJna f
where u=%.aistimcracklmgd:,bisthcwidth,tisthcthickness,andc

is a parameter that depends on the geometry of the specimen and crack. For
the case of pure bending,
C = J@[O.m+ 0.199(1 - smﬂ)z:[ where @ = a/b and P = (nax)/2
i cosf

Write a program in a script file that calculates the stress intensity factor X.
The program should read the values of M, b, ¢, and a from an ascii text file
using the 10ad command. The output should be in the form of a paragraph
combining text and numbers,—i.e., something like: “The stress intensity fac-
tor for a beam that is 0.25 m wide and 0.01 m thick with an edge crack of 0.05
m and an applied moment of 20 N-m is XX Pa-sqrt(m).” where XX stands for
the value of XK. Use the program to calculate X when A = 20 N-m,
b=025m, ¢t =00l mand a = 0.25 m.

The graph of the function f{x) = ax’+bx*+cx+d passes through the points
(-2.6, -68), (0.5, 5.7), (1.5, 4.9), and (3.5, 88). Determine the constants a, b, ¢,
and d. (Write a system of four equations with four unknowns, and use MAT-
LAB to solve the equations.)

The wind chill temperature, T, , is the air temperature felt on exposed skin
due to wind. In U.S. customary units it is calculated by:
T,. = 3574+ 0.6215T — 35.7510.16 + 0.4275 T v0.16

where T is the temperature in degrees F, and v is the wind speed in mi/h. Write
a MATLAB program in a script file that displays the following chart of wind
chill temperature for given air temperature and wind speed in the Command
Window:

Temperature (F)

40 30 20 10 0 -10 -20 =30 -40

Speed

(mi/h)
10 34 21 9 -4 -16 -28 -41 -53 -66
20 30 17 4 -9 -22 -35 -48 -61 -74
30 28 15 1 -12 -26 -39 -53 -67 -80
40 27 13 -1 =15 -29 -43 -57 -71 -84
50 26 12 -3 =17 -31 -45 -60 -74 -88

60 25 10 -4 -19 -33 -48 -62 -76 -91



