Exponential and Logarithmic Functions Lesson #8: Graphing Logarithmic Functions 1
—

Investiga,tinyle/Graphs of y W and y=n logx//

Complete Assignment Questions #6 - #17

Assignment

1. a) Complete the following table.

Function Domain Range . Asymptote
=log,
) =log, = \X70,x €R | YEL A= 0

b) Describe how the graph of y =log, x is related to the graph of y = log, x.
reeckion in the - ax(s 4

c) Hencewriteyaloglxintheformyaalog4x.
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2. a) Describe the transformation which maps the graph of logg x to the graph of
i) log X ceckion i X-ox\S

qh) ils(\)gmx v hical sheath bﬁ a fothov of 3 abm’r/r -axts

q1ii) 1o§3x - ~Nevh ad S\‘Y(Jf(h[?y Q‘(:QHDY ok & OtbOUL‘\“ Y- X (S

b) Complete the statements
i) log,x = ~ loggx ii) logg, x = _b:loggx iii) log; x = &ﬁloggx

9

3. a) Describe the transformation which maps the graph of logg x to the graph of
%.,,p logax -~y getical shedeh by a fachov of 2 o\\oarfx'ams
i) log,x - yeklecton i X-axis

b) Complete the statements y
i) log, x =3 logg x ii) loggy x = _lgzlog x iii) log, x = — loggx
2 8 8 1 8

8

‘4. a) If loggx =6, state the values of log, x, logsg x , and logﬁx.

R G I A

b) Prove the results in a) by converting to exponential form. . \ \03 ﬁ X o (o
\03;,)( Ll logy X=o 1y \0‘335&""’

x{ ) asl X= 3(0 x=3 | %" @)

X= b b " X _ 3, )( (aqm

a=-b
—0" 0‘5 ‘ X = "(g (a e (7 (7 é

> =04 12 = &

Use the followmg information to answer the next question. \o 9, ﬁ:

The equations of six logarithmic functions are given below. \03 bx -1 ~! 09 b X

AT 1
y=log,x, y=-log,x, yalog%x, yr-—log%x, yslogb; , yalogl;
st s b

When graphed, the six functions can be arranged into two groups of three identical graphs.

5. Which functions are in each group?

@%;\Ogbﬂ) &b: -\05_{3)& )\3: \031‘5(—!)—{>
@\):—\Ofﬁ\ox\ \3:\05_‘9)() \):\05\0—‘)—(
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6. Describe how the graphs of the following functions relate to the graph of y = log x:

- Yufical sk AN Yy (\’?C\(,’h)y of K
veekt cok Xrans & Suntts down

a) y=5logx-2
3%&*5'\05)&

3*‘*) \) \j“’)\j’f)\
b) 7y log 2(x - 3)

? ~vkital s¥rtden b
2;’ ;?? S)Q(Q\*é&\ \03 g\'(’a(,
Y\03

X X

a faCor of 1, hay izoniaA
¢ ot &\ vor. ars 3 unibs

c) y-log%x+l
voks \(\ov\tor\‘yak Shedeh Cj)c\wtﬂﬁbr ot 2 oxmva»axtS
‘b*’”;‘\ vt fvanslafon | unit up.

d) y=log(3x+1)

§s \055(x+ L) - hovi, sty de \0\3 o faloy of [/73 v
X9 X

X7 Xfl/s \/\/‘(M\S\O\Jﬂmf\ \[3 wnit \{H :

7. Complete the following table .

Function Domain Range Asymptote
fx) = log x X720, XER | JEL X=0
o) =Slogx+2 x\X70 XER. | YeR X =D

| o) =5log(x+** x| 7 - xek | YER X= "k
fix)= - logx x\x 70, XeK Y& K X=0
) = log (-9) (Sigumu) X\ K40\ XER | YEB X=o
- 2108339 -1 [ Xxvb, K | YER e
) =logBx -8 |x\x7a xeR | €~ X=4.

8. Consider the graph of the function f{x) = a log b(x - h) + k, with a,b>0

Which of the parameters a, b, ¢, h, k, affect the
a) domain b) range ¢) asymptote
'V NV

(. frorslofion)

s—,
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9. Consider the graph of the function f{x) = a log b(x - h) + k, with a, b > 0.

aklf a is changed to a negative value, does this affect the domain, range, or asymptote?
b sith, o

b) If b is changed to a negative value, does this affect the domain, range, or asymptote?

“hoviz st =2 affees domaln F W 40

Use the following information to answer the next question.

Two students, Andy and Holly, were given the following question on an exam.

* A transformation is applied to the graph of y = log.x and a sketch of both graphs
. is shown. Write the equation of the graph which represents the transformed image.”

<fr.’°‘.ﬁ;'0.;,;.:..:..i
1 /A 2 3 4 5
. (,I\O)
!
-14 \—-,{8/@ .

_2- = horit. S\YL‘M\‘% atthoy of [ .
f X7 2

10. a) A@ answered the question with the equation of the transformed image

YA

y = log 3x.)Explain from the given sketch how Andy arrived at his solution.

\3{3 2 831093)( VS mV\o\r.'S’WdCh \Ou\ O\WW OJ; //3

b) Holly also correctly answered the question, but with an equation in the
form y = log x + k. Find the value of k.

o 9X = log X+ ¥ = \oa3
\0(5 Tlogy = ko%xér 4 J y

11, Explain why 2log, x = log, x°, but the graphs of y = 2log, x and y = log, x>
are not identical.

’&\Oﬁ\ox = \st)(:' blc of proouuG law of l%\f%vr\s.
| >
\Qva\\o%bﬂ hos o domat  X70) XER +b>logbx has ov
domane X # 0, XK.
- domads arL ket Y ararhs out not jdunkiea -
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M12. The x-intercept of the graph of the function f{x) = log,(x - d) is
- W w= O, SONC for X

0= \oga (x-d)
€) 1+d¢ D 1-d (4= y=0"4d X =l+d.

‘_—___._________.._—J

A, d B. d

13. The graph of y = log x is transformed to the graph of y = log(2x + 5) by a horizontal
stretch about the y-axis by a factor of p followed by a horizontal translation of ¢ units le

The value of p +qis '
3 X=23dX —~—1'\n.5 - §ator o /1 (0.5)" P
B. 45 X =B Xt &S dvang dunitsltt = 3~ -9,

D. 7

14. Iflogg x =k logy ¢ x, then the value of kis (0’)
=a\l

® v b= - 5\"%\\}‘\036)(
1 | |
Coy D. 36 \0%“‘,( ~log b.,)( . ';%“’55)( KL=32%

15. An equation of the asymptote of 'y = 3 log,(x + 2) - 6 is
Sk Xl 2 2 unis W = s from 040
A, x=-6 B. y=-6 '

@ x==2 D. y==2 ——9—:— X="4.

ISR 16.  If the graph of y = log; x is reflected in the x-axis, the equation of the image can be writ
Response in the form y = log, x. The value of ¢, to the nearest hundredth, is .

(Record your answer in the numerical response box from left to right.) 0l. ‘ L’
Co3 = oS

17. The graph of y = logs x is translated 2 units down. A student writes the equation of the
transformed image in the form y = logs kx.
The value of &, to the nearest hundredth, is .

(Record your answer in the numerical response box from left to right.) O . O L’ -

U9 Wi looy ¢ KX=logsX-
Yed oo ¢ X oy kot long K= logeh =
y=log) A2~ logyk -~
=57 = 0.4




