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Semester 1 Practice Final
1. Evaluate the function at the specified value of
the independent variable and simplify. )
. —2(v-3) _ -2y+64
A -2\ = = _~7 =
q() = 3= 7 (r-3) 3-3)+45 3y —d
q(y-3)
-6 46 AT 3
3y-4 3x—4 -4 973
3
©7
2. Find all real values of x such that f (x) = 0. O = = 6 <—19
. —6x =9 =
f) = =5
o=-6x-1
3 3 3 3 3
_= +=2 +=2 _= =
-9 = & =
-9
— = x
6
_ -2
* T2
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3. Find the value(s) of x for which f(x) = g (x).

fx) = x> +7x+33 g(x) = —6x-9

®6.7 ®33. 7.—% ©-40, -2
3

©33. 26, -2 § 9 &
2 Feo PRACK

X T+7x +33=-6%x-9
xZpi3x4+42 =0
(x+ é)(x+7)=o

X=-6 X=-7

4. Find the domain of the function.

g =—= 576

@s=6,s5s=0 all real numbers s # 6
@© all real numbers s # 6, s # 0 (@ all real
numbers @s = 6
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5. Find the domain of the function.

g (s) = 64 — s
real numbers

@s £8 Ws< —8ors=2 8 ©@s =20 @all < —@ 5

g

fest poinl 7 ) :JZ_"T positi'w
: n +,’) -3 J\

709) = & = 2
Z2(7) =kvor=2h

6. Let the function f be defined by the equation y = f
(x), where x and f (x) are real numbers. Find the
domain and range of the function

fay=~ 1662 -2

omam (—o0,— \/_ ’\/_ ,+ )
. 2 2
@dorllam.(—m,—E)U(E,+°@)
d . 2 2
®© orllam.(—OO,—4]U[4 +o0)
. 2 2
@domam.(—oo,—ﬁ]u[ﬁ,+oo)
2 B
@domam:(—m,—%)u(%}ﬂrm)

[6x> -2 =

5 v

Fe>= -4
no neid—/w'v@s‘ e//oweg/

,’h .97. vare V‘oD?L_c
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(fog)“(ﬁ)

637
512

7. Use the functions given by f (x )—— + | and {3(9(7<>> = - +l

(x ):.1 to find the indicated value.

®undefined ®236 ©33/2 (@23/5-1

§ (76«)) \,8("
A ENECH)

8. A rectangle is bounded by the x-axis and the

.. 2 ~ .
semicircle y=~4-x" (see figure). Write the

determine the domain of the function.

y=Al4-x2 ol A:

A=2XY
(Jo—x2) o0=x<£2
2|x (§&—x=.

area A of the rectangle as a function of x and /4 — 2 x

-2 2

@A)= L\/—Z, x20 gx
@A) =2k 4y —2<x<2

@A) =] v ., all real numbers

@A)= 2Lm, xz0

@A@Q)= 2:\/4# -2<x<2

—2E XL
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9. Evaluate the difference quotient for the function. _S:‘ [XJ—L))—‘ .F(X>
fx)=2-9 I/)
@2 % ©2Xx+9 @9 ©-9
P(xeh) ey
/‘\_/\_/\ ~AN
Z(X—I—L)'? — (2x—‘?3 2% 42L >T-2% 49 ZL;_Z
! = b T on
10. Find the difference quotient and simplity your £ C+h) £
answer. /\‘/,L&—/\ <m )
Gamey Ty (i h Y e g 14k ) —(H0Y+60
- 0-iy- 2 "
@-2-4h Yob6—-4h ©6-4y+ . @8 +h
@_2_4),_,_% _ ll(l-"l’o"‘lv?_)-l'é"'é") - 2
B h
— 4 —Fh 4L+ b0 -2
- A
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1. Use the graph of the function to find the
domain and range of f.

(@ domain: allreal numbers

2 range: (—oo, —2)J (=1, o)

1 x ® domain: allreal numbers

—t—t—1 0 R range:  allreal numbers
-5 -4.-3 ‘341 11 @domain: (o=, =2) U (-2, =)
ad range: (—oo, —=2) U (-1, )

a4 @ domain: allrealnumbers
At range: [foo, 2] U[-1 =)
o ® domain: (—ee, —2)|J (-1, o)

range:  (—eo, —2) J (-2, =)

2. Determine whether the function is even, odd, or

neither. when _‘)(_)‘) - ‘P(X) S>oven

o) = 7 when Pry= - Frdodd
@odd ®even (© neither 3

q

Yy = 7*
fFeo =7 Y’ | :
4 - -
FE)=7 ¥x? xeo no symmetry
3

,r(,;‘): 7(”")‘f X <0 ,ne,(-Eea
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13. Describe the sequence of transformations from
the related common function f(x) = A/x to g

e(x) = —~fx +6

(@ reflection in the y-axis; then horizontal shift
6 units right @ reflection in the y-axis; then
vertical shift 6 units up (@ reflection in the
y-axis: then horizontal shift 6 units left

@reﬂection in the x-axis; then vertical shift 6
units up (@ reflection in the x-axis; then
vertical shift 6 units down

14. Find all vertical and horizontal asymptotes of the [
function. \
| |
[
) = —— .
flx) = x—2 \ :
(@ Horizontal : y =—1, Vertical : x =2 \ :

(» Horizontal : y =0, Vertical : x = -2
@© Horizontal : y =1, Vertical : x = -2

Horizontal :y =0, Vertical : x =2
©)

Horizontal : y = 1 , Vertical : x = 2
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15. Findg o f. j@‘(x)): (x-2)°
flx) =x-3 g(x) = x* = x—6x+?
@(3 o f )(.\')z x2—6x+9
®(gof)x)=x"+9

2,
©(gef)x)=x"-3
@(g o f )(x): x2-3x+9
@(g°f )x) =x"=9

16. Let f(x) :% .2(x)=x+5 . Find the composite
function which expresses the given correspondence
correctly. F@ (,‘)) because w,e went o

1 'oluﬂ ﬁ /b'{'O 'P .

X+5

@(g=g)x) @)= (x) @ f)x)
@ (g-°f)(x) (@ none of the above
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functlon S‘Itefo -thc(l&"

903,

17. Use the graphs of f and g to evaluate the st e L

18. Find the inverse function of f.
f(x) =x 42

W)= -Vx+2 ®F" &)
@f ==L @ ) =
() = Ax +2

soiteh xendy
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19. The function f(x)=x 2_ 3 1s one-to-one on the

domain (x £0).Find f ] (x).

@f_](.\'):x2+3 @f_](x):»\f.x'+3
of Yo=~x-3 @f lw)-= 2‘

x=—-3 1
@f_][i):ixf_x'+3 —
X=y=3
Y =3Ix+3  range musl be y <0
S0 yT's —yX+3

20. Find all real zeros of the polynomial f(x) = x> 4 5x% — 16x — 80 and determine the multiplicity of each.
@x = =5, multiplicity 2; x = —4, multiplicityl ®x = -5, multiplicity 3

©x = —4 multiplicity 1;: x = 5, multiplicityl; x = — 5, multiplicity 1

@x = 4, multiplicity 2; x = —35, multiplicity |
@v = 4, multiplicity 1; x = —4, multiplicityl; x = — 5, multiplicity 1
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21. Find all real zeros of the polynomial f(x) = x4 8x% + 742 and determine the multiplicity of each.
@x = O,multiplicity [:x = 7.multiplicity 1:x = — 7,multiplicity 1:x = 1 multiplicity]
@« = 0. multiplicity 2: x = —7, multiplicity 1: x = — 1, multiplicity 1
©x

@©x = =7, nultiplicity 2; x = — 1, multiplicity 2
o= x = (xz—l—fxf?)
o = x2(x+ b(x+7>

X -0 x=-1 xXx=-7
mult 2 ! mult \

7, multiplicity 2; x = 1, mulfiplicity 2 @x = 0, multiplicity 2; x = 7, multiplicity 1; x = 1, multiplicity |

22. An open box is to be made from a square piece

of cardboard, 21 inches on a side, by cutting o 3 ~ 2
equal squares with sides of length x from the @ v (Y) = —4dx" +42x7 - 21x
corners and turning up the sides (see figure ~ 3 2
below). Determine the function, V, in terms of @ V [\') = —2x 4+ 2lx
x, that represents the volume of the box. 3 2
- @V (x) = 4x” —84x~+441x
.o~ T 3 2
] o x @V (x) =4x —42x" +21x
3 ~ 2
20-2% @V(x) = —4dx” +42

21-2x VO‘)/’X(Z‘ —zx)z

11
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23. Do the operation and express the answer in a + bi
form.

(2=l —64)+(64+~—36)
@8+2:‘@—8+2r‘ @-16-4i ©-

16441

2 =81 +6+6|.
-2

24. Determine the domain of the function
,’(2—25 olenew\l.nc‘?(@r -Paq‘or_r :(x +$)(’<— l)

flx) = —F/——. _
Xt +4x -5 X7 oS xZ A

(@ Domain: all real numbers (& Domain: all
real numbers except x = Sand — 1

(© Domain: all real numbers exceptx = — 1
@ Domain: all real numbers except

x = —5and -1 Domain: all real numbers
exceptx = —5and |

12



sem1 practice.notebook

December 12, 2022

25. Determine the zeros (it any) of the rational

2 humeraforr = O
function f [x):xr ;1,9. set
o - ) —
@r=-7x=7 @rx=-49.x=49 < ¥7-0
7 B ‘ _4 7<1: q7
©x 1 X =7 @no zeros @x = =+

26. Let Q represent a mass of radioactive radium
(?25Ra) (in grams), whose half-life is 1599
years. The quantity of radium present after ¢
years is

]n‘ 1599

Determine the quantity present after 300 years.
Round to the nearest hundredth of a gram.

@0.88¢ ®047¢ ©5.00g @0.00¢g

@M.39 ¢

p’uj I n 300 [nto [
1
2

-
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27. Rewrite the logarithmic equation log =—2

1
416
in exponential form.

6 _ 2 b 21
@47 =-2 @+ = 16 16

D41~ > @[%} .

28. Write the logarithmic equation In5 = 1.609. .. in
exponential form.

®2.303¢°" =5 @®e =1.609...
©2.303x10° = 1.609... @10’ = 1.609...

@ o0
e

14
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29. Rewrite the exponential equation 5~ = # in

logarithmic form. |

@log,,.5=-3 @lg,125=-3 ;ojs,/zs =5
@log,125=-3 (Dyog 13
Sem T =125
1
g — =-3
©logs 125

30. Write the exponential equation ¢'’* = 1.6487. ..

_ |

in logarithmic form. Iﬂ .6 187 = 2
1.6487. .. I
@ln(l):T @logm(l.6487...):§

|

1(].6487. ) :—é @]“[E] = 1.6487...

@2.30310g[%] — 1.6487...
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31. Solve the equation log(1 —x) = log(10) for x
using the One-to-One Property.
@-11 ®0_QI1 @ The equation has no
solution. (-9
[—x = (D

x = —9

32. Identify the x-intercept of the function
flx)=2 In(x-3).
@x=3 @x=0 @x=2 ® The

function has no x-intercept.
o=2 ln€<— 3)
o= | V)é( - 3)

o O: e’n (X-—B’)

16
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33. A population growing at an annual rate r will triple

: : : : In3 .
in a time ¢ given by the formula r = - If the = [« 3

—

: .09
growth rate remains constant and equals 9% per

year, how long will it take the population of the £

= A
town to triple? 2

(@ 6.6 years (| years (©5.3 years (@) 2.2 years

@ 12.2 years

34. Simplify the expression log,150.

@ The expression cannot be simplified. @6
©2log,6 @ 2+log,6 ©30log,2

1035(25'6)

log, 25 + (o9 €

2 + 103;6

17
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4
_3\Y
35. Simplify the expression 10g3[—lj : = /033(3 )

27

@-108 @4 @—12 @1 (@ The expression
cannot be simplified.

-2

log, 3

\1

-2 10533
= -2

Je.

Assume that x, y, z and b are positive numbers. Use the properties of logarithms to write the expression

in terms of the logarithms of x, y, and z.

@28logp, x +8logpy — 16log pz @% log  x +—; log py —log pz @% logp (x +y—2)

1 7
@logp x +5 logpy —logpz ©7 logpx+logpy —logpz

?

|
x rlya
(035(2“

2 ]
= oy N+ legy - Loy 2

1\

Z:’(o]bx + 12/995\/— ’os'LZ

Vi

18
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a single term.

37. Condense the expression '
% [logd,r +log,7 ] - [log4_1*] to the logarithm of 103 q(7’<);—— 169"7

NEE
>

[7x (7x)° N7x
@log,s - ®log, v) Olog,
@log4% @logd‘f\f Tx — logd}-'

a calculator.
64 2
Ohey

x

§

»

§
g

\\
oQ

38. Find the exact value of log A/ 64 without usin

win

X =

|
wi™

19
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39. Find the exact value of log,36 —log,9 without

using a calculator.

] 9 (°5 -lé
®9 ®1 ©4 @2 Q! .
Y

lojq

\

o hlf\/; without
?_ -G
S

lih e &

2.

. ~ 2.5
40. Find the exact value of Ine
using a calculator.

®@S5 @125 ©25 @3 @2

|

20
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41. Solve the equation.

2x=5
@x=05541 ®r=58628 @r=04307 @x
= 14307 @ux= 1.6652
=X
g, >
X A=2.3

42. Solve (%] = 125 for x.

@1 ®-5(@ @-1 @nosolution

(57)7=5"
S~><_ 3
-X=3

X=-3

21
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43, Solve for x: 9( 10°° J =23. Round to 3

decimal places.
@2.407 ®-1.362 ©1.362 @0.407 (©no
solution xX—2 23

t R
(X‘D‘)W: 103 5
23
x.2= log%
X — |oc33qé + 2

44.  Simplity the expression.

log 3 30
@6Y®36 ©3 @18 (©none of these

6/0(33%
6(1)
6

22
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45. Simplity the expression.

glogg’l :2
@2Y I8 ©4 @9 (e none of these

46. Use the One-to-One Property to solve the
following equation for x.

2% =128

3 7 64 128
©= @@7 @2 ©—~

33X 7
2 =2
3xX=7
_ 7

X3

23
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47. Solve for x: 4™'* =0.0052. Round to 3 decimal

places.
@)0.518 ®-3.794 ©-13.291 @13.291
©7.587 _x
[»4 " =I[n0.00s2
_X = |, 0.0052
2
<— —2M0.0052

x =< (0.51lg

48. An initial investment of $9000 grows at an
annual interest rate of 5% compounded
continuously. How long will it take to double
the investment?

3.86 years (@ 14.40 years (© 13.40 years
@ | year (@ 14.86 years

/l;ioe't

OS &
| 000 = 000 e

2 = e’as—t
/b2 = /ne'ogt
[»2= .05%

InZ 3

.0S

t ~13.%

24
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49.

Carbon dating presumes that, as long as a plant
or animal is alive, the proportion of its carbon
that is '*C is constant. The amount of '*C in an
object made from harvested plants, like paper,

will decline exponentially according to the

. —0.0001213¢
equation A =A e

. Where A represents
the amount of *C in the object, A, represents
the amount of '*C in living organisms, and ¢ is
the time in years since the plant was harvested.
If an archeological artifact has 40% as much
14C as a living organism, how old would you
predict it to be? Round to the nearest year.

@ 5715 years (® 87 years Q554 years

@ 16,006 years (30,411 years

~0.00012(3 ¢
o= oo e

0009123t

lh% =[ne

ln 3 = —0.00121 3T
kS

-0.bwol2 13

£ a7853,9

Tritium, a radioactive isotope of hydrogen. has a
half-life of 12.4 years. Of an initial sample of 69
grams, how much will remain after 75 years?

(@ 1.5848 grams () 61.5289 grams () 0.0000

grams [.0426 grams () 17.2500 grams

A= 1 (H™
A= [.O0%2¢

25
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51. The chemical acidity of a solution is measured
in units of pH: pH= —loglI—lJr ] where lH+] is 8.8° - 103 H
the hydrogen ion concentration in the solution. ~ 5.8=1 °9 H
] L i _
What is | H™ | if the pH= 8.8? 10 =
®6.31x107° (@1.58x 1077 ©8.800
@1.58x107° @6.31x107°
52. The chemical acidity of a solution is measured
in uni - + +1.. 3.2=-lgH
in units of pH: pH=—log| H™ |, where | H™ | is
_ 4 _ ~2,2=logH
the hydrogen ion concentration in the solution. .
If a sample of rain has a pH of 3.2, how many lo- "= H
times higher is its lH+] than pure water's, K= 107702 solatiin
— -7
which has a pH of 7? H=10 weter
@7 ®1.6x10* ©1.6x10° (@B3x10°  te (%) =Hyg
©6.3x 10 s= Mo y309¢

~

26
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53. Determine two coterminal angles (one positive

. . 27T
and one negative) for 8= —.

3
107 ST 4 4 8T 4
@3‘_3 ®3‘_9 @3_‘3
S5 T T 27

O3 -3 O35

2 4 2T 2 ¥ _ 2T
) 2
XS 1 ] R U i )
3% 75 > 3
54. Find (if possible) the supplement of 1z
- . s Ty [ 13 . 'Il:glr-"‘-" X_; 77__
127 11z 2T
@3 ®7g ©notpossible @73 ST
S 13
13 BT W g
3 2T 3

December 12, 2022

27
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55.

Rewrite 9 in degree measure.

]
®53° ®120° ©160° @40°

4 Y

o
82 - &0

56.

Rewrite 47.10° in radian measure. Round to

three decimal places.

@0.164 ®0.099 @0.123
©0.1438

Y72.10 (%) —

28
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57. Find the angle, in radians, in the figure below if

S=12and r=8.
§=ro
_ S _
o= 3= -

&

)

27 3 37 2 hy/4
@T ©75 03 O3

3

58. Find the length of the arc. S, on a circle of
radius 7 feet intercepted by a central angle of
330°. Round to two decimal places.

@S =53.76feet ®S = 80.63 feet

NS =40.32 feet @S = 26.88 feet
© S =32.25 feet

330° £): ki
L 80 4

S=ro
G

Sg 40.317

29
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59. The displacement from equilibrium of an
oscillating weight suspended by a spring is
given by y(7) = 2cos 6z, where y is the

rounding answer to four decimal places.

@—-3.6205cm () 1.4460 cm

calculator

Y (/ ‘LS‘):z cos[¢G3))

displacement in centimeters and 7 is the time in )’((-‘/5)'& -1.4%73
seconds. Find the displacement when ¢ = 1.45,

(@ 2.7845 cm @»1 4973 cm (©-5.8257 cm

in radian mode

60. Find the exact value of csc @, using the triangle
shown in the figure below, if a=24and b =7.

25
c

5 24 24 25 7
®24 ®7 ©25 ©25

CSCO =

C sc © =

—— g

Ss\N

25

30



sem1 practice.notebook

. 1 3 l
61. Given sin30° == and cos30° = D csc3o® = S )0°
determine the following: CSc30? = l - L
2
csc 30°

3
@ undefined sc 30°=2 @©csc30° = g

@csc30° = % @csc30° = ﬁ

62. Given sec 8= ~/ 10 and tan @= 3, determine the , s, (fa".a): sec o

following.

cSc (700’@ = d(_a
csc(90° — 0)

sc(90° —0)= /10 (@® undefined
~/ 10

©csc(90°-8) :—,1% @csc(90°—-0) = =

3~/ 10

®csc(90°—-0) = 10

December 12, 2022

31
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63. It smf=——, tind the value of @in degrees

(0 < < 90°) without the aid of a calculator.
@ 60=15° (@ #=90° @79: 60° @ @=75°
© 8= 45°

. 3 °
O = arcsin % =60

64. Using the figure below, if = 26°and y = 8,

determine the exact value of x. o e
Lon26’=
S o6 §
r
y
8 <—_8
L]
T 26° 3 Zt,'a‘725
8 4 26
O« = w26 O TSz O T nes

o 8 13
@x= cot26° ©x= tan4°

32
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65. Given the figure below, determine the value of

siné.
Ay ' _d
SInd = ~ 5
&
-3 x
,'-’ A
(=34

]

@siﬂﬁ:% ®sinf = —

@siﬂ() =f% ®sind = =

@©snf =—

SISV

66. The point (=5,—12) is on the terminal side of

an angle in standard position. Determine the
exact value of tané.

33
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67. Given the equation below, determine two

solutions such that 0° < @< 360°. . . ,
where 15 ginvo = 5

csc =2
. s
® 6=225°315° ® 6=30°,210° =3,
@OF=30°.150° @ 6= 60°, 240° ,
© 6=45°,225° 720 150
68. Given the equation below, determine two
solutions such that 0 < 8< 2. _ — 243
Cose = "aie — 243 7
2./3
sec 6= — -2
) .2
Sr Ix T llx
@0=""7 @%=% % coso = L
5
© 0= 4 _'7'7'- @ 6= 2_'7[ 4_'7[ — .
3 373 I =Y v
5,'4’.? O - éJ <
@6=2 "

December 12, 2022

34
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69. If a=35 and ¢ = 20, determine the value of A.  az oy ledor I o’ejree Mw[e

Round to two decimal places.

20
c

h

& A

5:3

®75.96° ©®80.52° (© 14.04° 4.48°
©®75.52°

. S °
g A= ercein 55 < 1. 98

70. Evaluate cos | — without using a

G
2

calculator.

57 27
@—? ®_T ©

35
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3
71. Evaluate arctan—=

_3}:

®_

without using a calculator.

T T T T
+ O3 073 @E

of x.

X

\2+9

@© 6= arccos"T

@ 6= arccos%_

@ 6= arccos; ® f=
A X249

@ 6=

72. Use an inverse function to write & as a function

X
arccos =
3

37
arccos—
X

36
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73. Use an inverse function to write & as a function

of x.
2x+1
g
4
L _1[2\‘+1) B _1f 4 )
—tan L n J@.9—&111 2I+1J
©9=tan_l[r;1] @taan][\_llj
®6=sin ' (2x+1)

74. Use the properties of inverse trigonometric
functions to evaluate sir1[arcsin(—0.63) ]

®-0.63) ®-0.40 ©-0.93 @-1.07
®—0.59

37
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75. Use the properties of inverse trigonometric

. (21 )
functions to evaluate arctan taanJ )

27 27 1 T or

76. Find the exact value of sin[arctan% )
61 72 60 61 11
© 72 ® 11 © 11 © 11 © 60

s; n (&rc‘édw Z%)

\/V“/
e
’tme:‘%ol'
S'l.r)@ =
6l

] é n
e

38
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77. A granular substance such as sand naturally
settles into a cone-shaped pile when poured
from a small aperture. Its height depends on the
humidity and adhesion between granules. The
angle of elevation of a pile, @. is called the
angle of repose. If the height of a pile of sand is
15 feet and its diameter is approximately 52
feet, determine the angle of repose. Round

answer (o nearest degree. 6

@27° ®28° ©26° @29°

IS
e = arcfan Z’Z
~ 29.98°

Round to two decimal places.

29
c C:

h

& A

78. If B=29°and a=9. determine the value of c.

@10.29)®4.99 ©18.56 @4.36 ©16.24

1
: cos 29°=

q
CoS29°

~(0.29

39
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79. Find the altitude of the isosceles triangle shown
below if 8= 37°and b = 17 meters. Round o__ ——
answer to two decimal places. —é an 37 - g.

a
S
a=8.5tan37"~¢ Y

a
37°
e g
\_/—\/\.Jb

3.5
@ 2.84 neters © 11.28 meters

@ 12.81 meters (@ 5.12 meters

80. After leaving the runway, a plane's angle of |sooo 1
ascent is 15° and its speed is 276 feet per 7 Jn 2210 soconk|
second. How many minutes will it take for the
airplane to climb to a height of 15,000 feet?
Round answer to two decimal places.

@ 1.93 minutes @® 1.39 minutes
minutes (@ 2.72 minutes () 0.91 minutes

3.5 min

Y
slS & 53¢

n76 L }, = 276 Sin1S°

> b 71.4344¢
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