MATH 141 HOMEWORK 0 DUE DATE: NOT GRADED

Name:

Solutons

This homework assignient will not. be graded. 1t is expected that you are comfortable with the
material in this assignment. This covers the entirety of Chapter 1 in the texthook. If you have
queslions regarding any ol this. [eel (rec 1o ask during oflice hours. When wriling solulions, present
your answers clearly and neatly.

Questions you should be able to answer

1.

[ S ]

an

What is a unction? What is its domain? Its range? Give examples.

. What is the graph of a real-valued function of a real variable? What is the vertical line test?

. What is a piecewise-defined function? Give examples.

. Whal are the important types of functions frequently encountered in calculus? Give an example of each type.
. What is meant by an increasing function? A decreasing function? Give an example of each.

. What is an even function? An odd function? What symmetry properties do the graphs of such functions have? Give

an example ol a function that is neither odd nor even.

. If f and g are real-valued functions, how are the domains of f + g, f — g. fg and /g related to the domains of f and

g?

. When is it possible to compose one function with another? Does the order in which functions are composed ever

matier?

. How do you change the equation y = f(x) to shifi its graph vertically up or down hy [k| units? Horizontally (o the left

or right?

. How do you change the equation y = f(ir) to compress or stretch the graph by a factor ¢ > 17 Reflect the graph across

a coordinate axis?

. Graph the six basic trigonometric [unctions. What symmetries do the graphs have?

. What is an cxponential function? What laws of exponents do they obey? llow does il differ from a simple power

function like a"? What kind of real-world phenomena are meodeled by exponential functions?

- What functions have inverses? How do you know if two functions f and g are inverse of one another?
. How are dommins, ranges and graphs of functions and their inverses related?

. What is a logarithmic function? What properties does it satisfy? What is the natural logarithm function? What does

the graph look like?

. How are the inverse trigonometric functions defined? How can you sometimes use right triangles to find values of these

functions?
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Practice Problems

1. Determine if whether the graph of the function is symmetric about the y-axis, the origin, or neither.

(n) y = 2%/°

y= ()

SQUOCE e SYMmEbCIE 10 Y XIS
(h) 2 =) evé. <
N y=e"

/T\ Answer: ‘SSNM( \C N \b_}( ~AX\ S

2. Determine whoether the function is odd, even, or neither.

(a) y=u® - —r

E-x)= (—x)g, (—JC)}- (-x) = XA A= -C(=)

Answer:

Ol

(b) u=ce= ein( P(-x) = (-0 -snl-x)) = - +sin(x) = -F (=)

> odd
Slﬂ(x) Odd Answer: OM .

(¢) y = rcus(a) C(“.j—) - (_x) COS (-DC—) :_-—J(C_OS(.’I-) Z - C(:C)

>C oc)\c)\
COS()C) eNen Answer: OOU :

3. 00 fla — a) = f(a + r), show that g(r) := f(r + a) is even.
6 (-x) = F-oc+an) = Floctar) = 9 (o¢) .

Answer:

4. Determine the domain and range of the [unction.

(a) y = -2+ VI-= ‘—DCZO __..__._7 |>(DC

WeE _ »
Oiw'{\ W Auswer: D. (“OO’ ‘] Q: L‘Z d Oo)

(b) y=Vi6—s?
620 pL-4.41 R:[0, 4],

Answer:
= 4 LXEh

Cont.
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@v=nt DL sht up

X -
_‘—.='_> 2C—>>C?3) Answer: D‘ (Sl 003 / ‘2( \" 60)

5. Let f(r) = = aml g(x) = . Find

(a) (foa)(=1)

C(g-N =€) = o=
\

Answer:

(b) (70 5)2) | ) __l__ ) _
ciy= b 9le@)= g(¥e) = o ° T5, -___‘.i %
J%

Answer:

(¢) (f = f)(x)

C(EENz €(Vx) = //DC =

Answer:

(d) {gog)(x)
=
45692 9 (57)- J,; (4o5))= Yz

Answer:

(COC )(7:—) s &

6. Sketch the lunction

.__]'..2’ _All<.l's—]
W Sl =11, —1<a<1
r

=2, l<er<?

k|
-\ i 2

Cont.
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7. Describe, in words, how each graph is obtained from the graph of y = f(x).

(8) y=f(x=5)

(b) ¥ = f{dx)

¢ F= sole Coctor

(¢) y = f(~3x)

(d) y=f(2x+1)

Note, ocohel mobters

hece .
() y=r(3)-4

(A

(1) y=-3f(x) + %

Answer: Sh‘Cé Cﬂht 5 Mn‘es

Stcebch S'Q‘/ % o checkion

Answer:

Reflect n Y-oxis + steebch
< €3 0 o dwection

Answer:

Sketch 5-F’/2. N xducectoen
Lhen o€t le€t L umt

Answer:

<tcebch €3 0 —~ dhwaton
then chift dawn &

secetch s€ 3 4 checton
anck @flect N a-oxas

Answer:

Answer:

Then shiFe ap/hunts

Cont.
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8. Express the radius of a sphere as a function of the sphere’s surface area. Then express the surface arca as a function
of vohume,

Sz 4T V=Erc®  S=4T 4T (G
Solve Coc Cinterms ofF V. LHT 6Te )/3 (‘HT C\\;) 3

16N>
— 3. 3V ] B
- (35
) (w
v
Answer: S: (‘36?\.}1)

9. A hot air balloon rising straight up from a level field is tracked hy a range finder located 500m from the point of lifioff.
kixpress the balloon's height as a function of the angle the line from the range finder to the balloon makes with the

ground. & Badl Ao
\o(j&\‘bo

on.

S5o0  adj

ST | —=> h = [Nole éO'(\(DC)

——Vl-- OPP - éClﬂ (.‘JC)

I = S00 €en(=x)

Answer:

10. If Harry invests £1500 in a retirement account and earns 8% compounded annually, how long will it take this single
payment to grow Lo L50007 If Ron invests £2000 and earns 5%, who will reach L7000 first.

s\ < _1o
1500(1-08) = 5000 => ¢ = Tl Yeols "

|500(l'08) = 7000 =D ¢ = 3-‘—(:'(—":78) 2000(I- 05) =700 =X = Fial-os)
| & (4 7 {4Wn08) - 3lal- os)) 7 : os)' (:_-2;3)
3\n(\.oa)' Gn(1-05)" g (n(+08) \n(: 05) T 6 In(tos)nl-

1080 4| ==>‘f‘(\o‘)4o => Keoa.
o8>

Answer:

l(/é’_ Aecided g 10 1S too hod foC an exam.

The End.






