Homework Mathematics YEAR 2

1, Scientific notation (2 points)

A) Undergraduate Enrolment. In arecent year, there were 16,539,000 undergraduate
students enrolled in post-secondary ingtitutions in the United States (Source: U.S.
National Centre for Education Statistics). Convert this number to scientific notation.

B) Mass of a Neutron. The mass of a neutron is about
0.00000000000000000000000000167 kg. Convert this number to scientific notation.

C) Distanceto a Star. The nearest star, Alpha Centauri C, is about 4.22 light-years from
Earth. One light-year isthe distance that light travels in one year and is about
5.88x10" miles. How many miles is it from Earth to Alpha Centauri C? Express your
answer in scientific notation.

D) Distance to Pluto. The distance from Earth to the Sun is defined as 1 astronomical
unit, or AU. It is about 93 million miles. The average distance from Earth to the planet
Pluto is 39 AUs. Find this distance in miles.

2, Functions, equations and inequalities (2 points)
Height Estimates. An anthropologist can use linear functions to estimate the height of amale
or afemale, given the length of the homeruns, the bone from the elbow to the shoulder. The
height, in centimetres, of an adult male with a homeruns of length x, in centimetres, is given
by the function

M(x) = 2.89x + 70.64.
The height, in centimetres, of an adult female with a homeruns of length x is given by the
function

F(x) = 2.75x + 71.48.

A 26-cm homeruns was uncovered in aruin. Assuming it was from afemale, how tall was
she? What is the domain of this function?

3, Functions, equations and inequalities (2 points)

Time Devoted to Media. In 2003, each person in the United States devoted an average of 3587
hr to TV, music, books, movies, and the Internet. This was a 5% increase over the amount of
time devoted to these media in 1998. (Source: Veronis, Suhler & Associates) How much time
did each person devote to media, on average, in 19987

4, Functions, equations and inequalities (2 points)

Airplane Speed. America West Airlines fleet includes Boeing 737-200’s, each with a cruising
speed of 500 mph, and Bombardier deHavilland Dash 8-200's, each with a cruising speed of
302 mph (Source: America West Airlines). Suppose that a Dash 8-200 takes off and travels

at its cruising speed. One hour later, a 737-200 takes off and follows the same route, traveling
at its cruising speed. How long will it take the 737-200 to overtake the Dash 8-2007?

5, Functions, equations and inequalities (2 points)
Time of a Free Fall. The PETRONAS Towersin Kuala Lumpur, Malaysia, are 1482 ft tall.
How long would it take an object dropped from the top to reach the ground?

6, Functions, equations and inequalities (2 points)

Bicycling Speed. Logan and Cassidy leave a campsite, Logan biking due north and Cassidy
biking due east. Logan bikes 7 knvh slower than Cassidy. After 4 hr, they are 68 km apart.
Find the speed of each bicyclist.
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7, Functions, equations and inequalities (2 points)
Earthquake Magnitude. The magnitude R, measured on the Richter scale, of an earthquake of
intensity | is defined as

I
R= logT,

Where | isaminimum intensity used for comparison. We can think of |, as athreshold
intensity that is the weakest earthquake that can be recorded on a seismograph. If one
earthquake is 10 times as intense as another, its magnitude on the Richter scale is 1 greater
than that of the other. If one earthquake is 100 times as intense as another, its magnitude on
the Richter scale is 2 higher, and so on. Thus an earthquake whose magnitude is 7 on the
Richter scale is 10 times as intense as an earthquake whose magnitude is 6. Earthquake
intensities can be interpreted as multiples of the minimum intensity Io.

The earthquake in Ahmadabad, India, on January 26, 2001, had an intensity of 107x Io.
What was its magnitude on the Richter scale?

8, Elementary financial mathematics (2 points)

Saving for College. Following the birth of twins, the grandparents deposit $16,000 in a
college trust fund that earns 4.2% interest, compounded quarterly.

a) Find a function for the amount in the account after t years.

b) Find the amount of money inthe account att =0, 6, 12, and 18 yr.

9, Functions, equations and inequalities (2 points)

Area of the Peace Monument. Through the Mentoring in the City Program sponsored by
Marian College, in Indianapolis, Indiana, children have turned a vacant downtown lot into a
monument for peace.* This community project brought together neighbourhood volunteers,
businesses, and government in hopes of showing children how to develop positive, nonviolent
ways of dealing with conflict. A landscape architectt used the children’s drawings and ideas
to design atriangular shaped peace garden. Two sides of the property, formed by Indiana
Avenue and Senate Avenue, measure 182 ft and 230 ft, respectively, and together form a
44.7° angle. The third side of the garden, formed by an apartment building, measures 163 ft.
What is the area of this property?

10, Combinatory (2 points)

A) How many 5-letter code symbols can be formed with the letters A, B, C, and D if we
allow a letter to occur more than once?

B) How many distinguishable code symbols can be formed from the letters of the word
BUSINESS? BIOLOGY ? MATHEMATICS?

C) A professor isgoing to grade her 24 students on a curve. Shewill give3A’s, 5B’s, 9
C's, 4D’s, and 3 F's. In how many ways can she do this?

D) Phone Numbers. How many 7-digit phone numbers can be formed with the digits O, 1,
2,3,4,5,6,7,8, and 9, assuming that the first number cannot be 0 or 1? Accordingly,
how many telephone numbers can there be within a given area code, before the area
needs to be split with a new area code?



