Review Problems for Math 407

December, 2005

Algebra

In Problems 1—4, the solution to the equation depend® A street vendor of t-shirts finds that if the price of a

on the constant. Assuminga is positive, what is the

effect of increasing on the value of the solution? Does

t-shirt is set aBp, the revenue from a days sales is
p(900 — 60p). The best form of this expression for

the solution increase, decrease, or remain unchanged?figuring what price to set is

Give a reason for your answer that can be understood A

without solving the equation.

l.z—a=0 2. axr =1
T

3.ar=a 4. 2 =1
a

5. If the tickets for a concert co8p each, the number
of people who will attend i€500 — 80p. Which of
the following best describes the meaning of #e g
in this expression?

(i) The price of an individual ticket. 1.

(i) The slope of the graph of attendance again$s.

ticket price. 15

(iii) The price at which no-one will go to the con-"™"
cert.

(900 — 60p)

B. —60(p — 7.5)% + 3375
C. —60p(p — 15)

D. 900p — 60p?

Without solving them, say whether the equations in
Problems 9-16 have two solutions, one solution, or no
solution. Give a reason for your answer.

3z —3)(x+2)=0
(z45)(x+5) = —10
(x—3)2=0

—2(r—12+7=5

10. (z —2)(z—2)=0
12. (z +2)%2 =17

14. 3(z+2)2+5=1
16. 2(z — 3)2+10= 10

(iv) The number of people who will decide not tqn Problems 17-20, decide for what values of the con-

go if the price is raised by one dollar.

stant A (if any) the equation has no solution. Give a

. A gas company charges residential custon$grs reason for your answer.

per month even if they use no gas, pRk&t per

therm used. (A therm is a quantity of gas.) In ad-’-
dition, the company is authorized to add a rate aglg
justment, or surcharge, per therm. The total cost of

g therms of gas is given by the expression 1

Total cost = 8 + 0.82g + 0.109¢.

(&) Which term represents the rate adjustment?
What is the rate adjustment in cents per therm?
(b) Is the expression for the total cost linear?

. A car trip costs51.50 per fifteen miles for gas and
30¢ per mile for other expenses, pl@g&0 for car
rental. The total cost for a trip af miles is given
by the expression

d 22.
Total cost= 1.5 <E> + 0.3d + 20.

(a) Explain what each of the three terms in the ex-
pression represents in terms of the trip.

(b) What units for cost and distance are being
used?

(c) Isthe expression for cost linear?

Al —2)2+5=0

3(r—2)2=A 18. (z — A)? =10

20. 5(x —3)2+ A=10

Match the statement (a)—(b) with the solutions to
one or more of the equations (I)—(VI).

. 10(1.2)'=5 I 10 = 5(1.2)"
M. 104+5(1.2) =0 IV. 5+10(1.2)'=0
V. 10(0.8)f =5 VI, 5(0.8) =10

(@) The time an exponentially growing quantity
takes to grow from 5 to 10 grams.

(b) The time an exponentially decaying quantity
takes to drop from 10 to 5 grams.

Assumé) < r < 1. Without solving equations (I)—
(IV) for «, decide which one has

(a) The largest solution
(b) The smallest solution
(c) No solution

I 31477 =7 I.
1.

3(142r)7 =7
3(140.01r)* =7IV. 3(1—r)*=7



Functions
In Problems 23-28, what is the exponent of the pow29. Figure 1.2 gives the graph of the rational function
function? Which of (1)-(1V) in Figure 1.1 best fits its
graph? Assume all constants are positive. _ k(z —p)(z —q)

(x—r)(x—s)

Based on the graph, find valuesiaf, ¢, r, s given
thatp < g andr < s.
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23. The number of species], on an island as a func- T
tion of the areaA, of the island: r=-2 x=3
N = kYA Figure 1.2

30. Formulas I-Ill all describe the growth of the same

24. The surface are&, of a mammal as a function of  popylation, with time,t, in years: I P =
the body massi3: 15(2)4/6
_ t/12 _ t/24
o _ 1B, Il. P =15(4) . P =15(16)

(a) Show that the three formulas are equivalent.

(b) What does formula | tell you about the dou-
bling time of the population?

(c) What do formulas Il and Ill tell you about the
growth of the population? Give answers similar

A to the statement which is the answer to part (b).

25. The number of animal specig$, of a certain body
length as a function of the body length,

N = —. . . .
L2 31. A container of ice cream is taken from the freezer

and sits in a room fot minutes. Its temperature in
degrees Fahrenheit is— 52" + b, wherea and

b are positive constants. Write this expression in a
form that

26. The weight}¥/, of plaice (a type of fish) as a func-
tion of the length L, of the fish:

a 4 (a) Shows that the temperature is always less than
W=--L1"
b a+b
(b) Shows that the temperature is always greater
thana
27. The surface area, of a person with weight and (c) What are reasonable values foandb?
heighth as a function ofv, if heighth is fixed: 5
32. LetR(z) = ———+——.
S = 0.01u0FROT, N ITET)

5 5

(a) Show thai?(z) = =3 2.3
(b) Which of the two forms of2(z) helps to easily

determine the zeros and the vertical asymptotes

of R(x)? Find them.

0.3 k k. .
J=al"". (c) lf(:z:—a)(:c—b)_:c—a x_b|san|den
tity in 2, what can you say abo#t a, andb?

28. The judged loudness, of a sound as a function of
the actual loudness:




Geometry and Proof
In Problems 33-36, the points, b) and(c, d) are on ( 5/13 —12/13) 5 ( cosf sin9>

the unit circlez? + y = 1. 12/13 5/13 —sinf cosf

33. Show thatac — bd, ad + be) is on the unit circle.
34. Show that there is an anglesuch that(a,b) = 46. Define what it means for a functigh: R? — R?

(cosB,sind). to be linear, and give an example of both a linear
35. If (a,b) = (cos 6, sin ), then describe the relation- ~ and a nonlinear transformation.
ship betweeric, d) and(ac — bd, ad + bc). 47. Define what it means for a functigh: R? — R?
36. If (a,b) = (cosf,sinf), then what is(a? — to be an isometry, and give an example of a linear
b2, 2ab)? transformation which is not an isometry.

37. True or false? GiventriangkéABC andADEF, in Problems 48-53, say whether the function is

then the two trlangles are congruent. If false, glve a |neach case, either justify your answer by showing
counterexample. that it satisfies the definition, or give a counterexample

38. Prove that if» is an odd integer, then? — 1 is di- to the definition.
visible by 8.

. , flzy)=z+y
39. Prove that if the sum of the squares of two integ éa
is divisible by 4, then both of the integers must b fly)=(@+1y-3)
even. 0. flz,y) = (@ +y,2—y)
1. f(z,y) = (ax— Py, Br+ay), wherea® + 52 = 1.

In Problems 40-45, say whether the given matrix is a

rotation matrix, and if it is, give the angle of rotation.
f(‘ray) = (y+2,:v—3)

20, (1 —1) " <1/4 —3/4) 53. f(z,y) = (22 + 42, 2zy)
11 3/4 1/4
V3/21/2 0 —1/V2

() ()

Trigonometry
54. Do the following problems from the textbook: page 462, nos. 4, 9, 10
439, nos. 6 and 7; page 443, no0s. 1, 2,6, and 7; page



