Math 140 Written Homework 1: 1.1-1.3, 1.6 Page 1 of 3

PPRINT YOUIRR NAME :

From the questions below, please choose and solve 10 problems only.

The homoework s worth 10 points.
Show all of your work amd put a box around your final answer.
Numbwr cach attempted guestion clearly.
Write legibly (that is, suitably large and suitably dark); if the gruder can’t read your answer, it's consider
uncorngHeted.

Question | Lot fix) = r*. For cach of the following functions, (i) state how the graph is related to the graph of
f, and (ii) use this information to draw the graph.

(n) glz) = flz 1 1)
(b) h(z) = f(x) I 1
(c) 1) = f(5x)
(d) k(z) = 5f(z)

Question 2 Doetermine the domeain of the function.

VI

4 — 9

(a) glt) =

4z

(x 3)z | 4)

Question 3 Linear vs exponential data. For cach table of data, excamine the data and then take a pucess as
to whether the data would best be modeled by a linear or exponential function. Onee yon make your
chotee, see if you can write a function that models the data.

(b) hiz) =

2
Y ; "1 L’i ﬁ 115
Part B |- ﬂa j 1 1?4 l,-"4]!‘:
e ; 2 4?5 ﬁ_?..'l’i m_:izﬁ
Part D |15 T3 T4

Question 4 Roots of quadratic functions. For which value(s) of b does the function f{x) = 2* | be | | hawe

(a) two rcal roots?
(b) only one real root?

(¢) no real roots?

Question 5 Piecewise praphs. Graph cach of the grven lanctions.  Be sure to clearly idicate possible points
that may be sipnificant. 2

(8) flz) =211
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(b) glz) = 5 16

(e) hiz)

(d) i(z)

glﬁ, .

Question 6 Function composition. Use the nctions in Question 5 to answer the following:

(a) Find (f o g)(x) and simplify your answer.
(b) Find (g o f)(x) and simplify your answer.

Question 7 Let f(t) be the population (in thowsands of people) of Math City, as a function the time £ (in years),
whore £ 0 corresponds to the year 20200 In 2020, the population was 34000, and each year the
population incrcases by 3000 people.

(a) Model the population by finding a formula for f{t).
(b) Evaluate the expresgon f{6), and write a sentence explaining what this means.
(¢) Solve the cquation f{t) = 64, and write & sentencee explaining what this means.

Question 8 Let L = f(k) be the amount of water (in liters) a species of troe needs per woeek when it is A meters
tall. A particular tree of this species in the PSU arboretum is e meters tall, and so it requires fhp)
liters of water per week, and we define vp = flhp).

(a) What is the practical meaning of the exproesdon f(hp | 3)?
(b) What is the practical meaning of the statement flilhp | 1) = wp | 37
(¢) What is the practical meaning of f{hp/2)7
(d) What is the practical meaning of f{hp  5) = vp /27
4 !

Question 9 A spherical balloon with radius « inches has a volume Vir) AT

(a) Find an expression for the amount of air regquired to inflate the balloon so that the radios inereases
from « to r | 3.

(b) Find an expression for the amount of air reguired to double the radios of the balloon from a radios
of r to a radius of 2r.

(e} If the balloon starts with a volume of 367 cubic inches and the rudins is increasing at 1 inch per
minute, then bow long will it take for the balloon to mflate to a volume of 200 cobie inches?

Question 10 For cach of the following scenanos, determine what type of function  hoear or power Bits the given
description, and fmd a formula for y = f{z). Assome for all the situations that y = 1 when = = 1.
(a) Each time = increases by a factor of 2, g inereasses by a factor of 4.
(b) Each time  increases by a factor of 2, g inereases by a factor of 8
(¢) Each time  increases by 1, g inereases by 3.
() Each time  increases by 1, g decreases by 3.
(¢) Each time  increases by a factor of 2, y decressses by a factor of 2.
() Each time z increases by a factor of 2, g decreases by a factor of 4.
Question 11 Lot g(t) be the population (in thowsands of people) of Calenlus City, as a function the time £ (in

years), where £ = 0 corresponds to the year 20200 In 2020, the population was 10000, and cach year
the population increases by 309
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(a) Model the population by fnding a formula for g(f), using the appropriate choice of a linear,
polynomial, power, triponometnc, or exponential function, or a piceewise combination thereof.

(b) Evaluate the expression g(6), and write a sentence cxplaining what this means.
(e} Solve the equation g(t) = 16.9, and write a sentenee explaining what this means.
Question 12 Let k(f) be the population (in thousands of people) of Algebra City, as a function the time ¢ (in yeans),
whoere £ = 0 corresponds to the year 2020, In 2020, the population was 20000, Betwoeen 2020 and 2030,

the population grows by 5000 people per year, but then after 2030 the population declines by 8% per
VOSAT.

() Model the population by Anding a formula for A(t), using the appropriate choice of a linear,
polynomial, power, triponometnc, or exponential function, or a piceewise combination thereof.

(b) Evaluate the expression k(6), and write a sentence explaining what this means.

(¢) Evaluate the expression h(12), and write a sentence explaining what this means.
Question 13 Population A is 20 thousand at £ = 1, where ¢ is in years. It grows by 15% per year.

(a) Find a formula for A(t), the population (in thousands) at time £
(b) What is the doubling time? [The doubling time s the time it takes an exponentially growing
function to double. It's analogous to the half-life of an exponentially decaying function.)
Question 14 Answer the following parts.
(a) Write down a formula for the amount of money you would have in your aceount after £ years if it
started at $1000 and the account pays 2.5% annual interest compounded monthly.

(b) If you buy a car for $20,000 and it boses half its value every year when will the car be worth
$3, 000

() A population is known to grow exponentially. I it starts at 100 and is 150 after 3 months when
will the population be 3007



