U3 Practice Test KEY

Name:

Unit 3 Test

Multiple Choice
For # 1 to 6, select the best answer.

1./ The graph of the function f'(x) = 5" is
transformed by a vertical stretch by a factor
of 3 about the x-axis, a reflection in the

) y-axis, and a horizontal translation 1 unit

3 2 ( '—’b ight. The range of the new function is

(&) (rly>0,yeR}
B {yly>lyeR}
A C (vy>2yeRr)
D {y|y=3,yeR}

2. The logarithmic form of y= 2t sig
(P —
log; (y+5)-1= — x|
/'\ B logg(HS}—]_y yrs> = 2
log, (y+1)=5=x ) 8) = %A |
D log; (x+1)-5=y Uj(ﬂ)
+3) -\ —7‘-
3. The equation of the asymptoteog? tge nverse

of f(x)=3log, (x=2)+ 11is
A x=1 s

B y=1 A22 Ty
'D C x=2
@y:2 mg P‘)L

4. If 5% =3 thenxis \03 = |3
A 3log 5

2log 5+ log 3 (zx—z) 45 = X\‘:)z

Jlog 5 r’*\
2 log 5— log 3 2\ m S~ = \3
og 5 -log AR

C 2log5-log 3 w\005 _70\033‘ 3\405

3log 5

p 2leStloed  x(2lap-l lf{)3> 3lg5

Date:

The half-life of a certain radioactive =% (L)
substance is 8 days. There are 5 g present — ~>—

initially. The best approximation when y | ﬁ/x
there will be 1 g remaining is = (E
A 10 days )
B 15 days g logﬁl> tl‘a@
C 16days laslt
© 19 e ) - €l
1{7 z
AN
Numerical Response + = f§
(A
The graph of the exponential function L= l;gi)
A f (x) =k (a") passes through the points (1, 4.5) g l‘l. Iy
xes and (—1, 0.5). Determine the values of @ and #. s
8. Determine the roots of the equation ) dost
521 PSS s e o, oquaTR M, nIE WS
27
9. Evaluate 6"""%° . 5 |\ (> \\QE’“ %972 R
10. Iflog.x=1and log,y=x, what is the
value of y? >3 st 7(,1 oz —> \4-33\3 2 e
11.

Written Response
e (2

12.

3log5 3l S
3 13.
1\0;96 -l
5. If the graph of a logarithmic function has
a vertical asymptote of x = 1 and an
x-intercept equal to 5, a possible equation is
A y=Slog(x-1)-1 VE4S e 14,
B y=log.(5(x-1) wedl
C/ =logi(x—1—-1 1\ dam v
D y=logi(x-1)+4 A wp Pﬁ
c,\reo\x—

(>-D-!

x=5
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Iflog. x =2 and log y =3, what is the ’#"}D
value of (log‘ ] ?@

IS (o -\
(O(:)c, —gf\g (f)__‘; D #1l

The exponential function f(x) = 2" is

transformed to y = -3f (x + 2).

a) State the equation of the transformed
function in exponential form.

b) Sketch the graph of y = -3/ (x + 2) and
state the domain, range, and any
intercepts.

Determine the coordinates of the points of
intersection of the graphs of the functions 4 =) y= ( ( /)
y=3"""and y = log, x + 1. Explain the e A

significance of the points of intersection. y = Y= 1093(') +l
Solve for x. Verify your solution. Y
a) 57°=625"" E
b) log; 3x+6)—log; (x—4)=

¢) 2log(x—1)-log(x+1)=log(x-2)




Name: Date:

BLM U3-2
(continued)

15. Express y as a function of x. State the 17. The pH of a solution is given by
domain. = S6\-¢ > \J'—/ _— pH = —log [H+], where [H+] is the
a) log(y+1)=2logx concentration of hydrogen ions in moles
b) log; (2y)=log, (x + 1) —log, (x — 1) per litre.
¢) log(»+1=log(x-3) a) Determine the concentration of hydrogen

. ions in a solution with pH=6.2.

16. The population of Calgary was 906 000 b) If the concentration of the hydrogen ions
on January I, 1996 and 1 188 000 on . . 6 .
January 1, 2006. ina sqlutlon is3.2x10 r_nolgs per litre,
a) If the growth rate of the city can be whatis the pH of the solution’

modelled as an exponential function, 18. An investment of $2500 in a guaranteed

determine the equation of the function,
P(f) = ab', where P(t) is population, in
thousands, and ¢ is time, in years, since
1996. Express the value of @ as a
whole number and b to 3 decimal
places.

b) State the average annual growth rate of
the city, expressed to the nearest tenth
of a percent.

¢) Predict the year the population will
first exceed 1.5 million people.
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investment certificate is paying interest at

a rate of 3.25% per year, compounded

monthly.

a) Determine the equation of the
exponential function.

b) Graph the function, stating the domain,
range, and any intercepts.

¢) How long will it take for the
investment to double in value? Express
your answer to the nearest year,




DT W CAA =
12. The exponential function f(x) =2"1s

transformed to v = -3/ (x + 2)
a) State the equation of the transformed ——> = = 3( ;l
function in exponential form
b) Sketch the graph of v = -3/ (x + 2) and \(
state the domain. range, and any %
intercepts ~ v:2
XY
i A
E xé@g R I
X
X\ -1 |72

23\ 940)39@25

HA* %CO

14. Solve for x. Veri fy your solution.
a) 5 0=625""

b) log, (3x+6)-log, (x—4)=
0 2I0g(x—1]—I05(r+l}=]0g{x—2)T .
,-) _
% 3¢+/, s ey (B2 2 P (x-D

(,,_?é)\g:ﬁ = (73 \‘f)% Lo

25— 3lg S
Mlgpriap T 2T zute = 402D GD L D
—7
1 Ix+b = 4% 73 1
7(,\005 —‘70\0069"" 3\%"15 6'495 _1: Ly & XL—/)-X+) = 7(_1—7- -2
-3\036'5'6‘@5 "(a‘)L = —(:/3 2% ane L——?H w1

%(\605 -\ 6’1@ /_/ =
/ng/ 2 '7(_ =7 l\/ = -3
L 6! Q can®vs @\/
H-AaVe x=

PR -
L5~y Lrl>0
xy-2 x2% R ()
1 H IS0 HA>6 e — 2D
x> 2> D2

15. Express y as a function of x. State the
domain. = S0lvut = Y= —
) log(y+1)=2logx
b) log, (2y) = log, (x + 1) — log, (x - 1)
¢) log (¥ +1=log(x-3)

a> ]&ﬁ(‘d‘ﬂ> = '2531'1 b) )wﬂ-&) )1:3* ::_:) c> )d\z)j:\cﬂ(iﬁ)—\
\d'\:l = %t 25: X\ )Tjjﬂof(fz)-—\@\o
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16.  The population of Calgary was 906 000
an January 1, 1996 and 1 138 (00 on
January 1, 2006,

a) 1f the growih rate of the city can be
modelled as an exponential function, 4 02906 (Kharsands)
determine the equation of the function, P(.t) = ab

Pir) = abf, where P(r) is population, in

thousands, and £ is time, in years, sinee ] lgm = 7%000 b)
b=

1996, Express the value of aas a
whaole mumber and b 1o 3 decimal 206000 906600

by vernge annual growth rate of ) ] W b"
essed to the nearest tenth ¥ -f,g =\

3

pe
Predict the year the population will
first exceed 1.5 million people.

o)

t
1506000 = ou0m (1-09%)
04 o b) groatin cote

X V= \xr
198 -\g1.0%8 2% =) <
v"G06 ~ &k

r= 0.02%

[ -% :tlcam % oD
.t: 1‘3%’})
g
12 13.26 g~
+ 2199 +\8
t2901¢ (thegeor 204

rt
. e . r
18, An investment of $2500 in a guaranteed A?— P( | +'ﬁ>
17. The pH of a solution is given by investment certificate is paying interest at
pH = —log [H+], where [H+] is the RYLES P10 arate of 3.25% per year, compounded ,15"“"'
concentration of hydrogen ions in moles monthly. \ Q_ﬁ_,_
per litre, 62* ““3["0 a) Determine the equation of the —— A z 9-50'0 + o~
a) Determine the concentration of hydrogen” =7 = exponential function
ions in a solution with pH = 6.2, “42= la["'] by G the function, stating the domain,
by 1fthe conccnllraliun orlhlc hyvdrogen i.on:s RV LA range, and any intercepts.
m.a:u_)lulmn 532710 '|p0|::5 per litre, 6‘*3 <10 ¢) How long will it take for the 6D *d £ 5000
whatis the pH of the soluion’ (rl=6 wo”? iy investment to double in value? Express = (‘b 2
your answer to the nearest year. R WL Aa =\ ; A =2
[H) ph= - (mm"’) =t
0325
— gop0 = 20 (1+ 27
ovv=
o
2% 25

\,)Q- :\'jQ’k *-—'dfo',:_g >M
2 = 1t a4
- MRR L Se 2

1219 ILII'/bC D)
2

-
)

1 = 21.3C pr
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