Pre-Calculus 120A Exam Review

Pre-Calculus 120A Exam Review

SHORT RESPONSE: Place your answer for each of the following questions in the box provided.

1. The graph of y =|x|is reflected across the x-axis, stretched

1
vertically by a factor of § , translated 2 units to the right

and 4 units up to form the transformed function y =g (x).

Determine the equation of the function y = g (x).

2. The point (3,-7) is on the graph of y = f (x). Determine (
the coordinates of its image point under the transformation
y=5f(-2(x+1))-6 . N

P
3. The domain of y= f(x) is {-2<x<8,xeR}. Determine the

domain of the transformed function g (x)=—4f (%(X —6))+1. L

4. Which of the following transformations of f (x) produces a

graph that has the same x-intercept as f (X)? Assume (0,0) is

NOT a point on f (x).

a. f(x-1) b. —4f(x) c f(x)-3 d. f(5x)

5. Determine an equation for the following graph.

6. What are the domain and range of the function

y=x*—8x+12?

7. What are the domain and range of the function

y:41/—2(x+5)+6?
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(x+2)
8. What are the domain and range of the functiony = 7(%) -3?

9. Match each function with the corresponding graph.

g y=3rP-2 b, Y=27+1

) i) i) iv)

)

x-1 Ve

10. Write the expressions 9°**° and (2—17j with the same base.
\
11. State the equation of the asymptote for y =4log, (X—2)+ 7. (
\
12. What is the value of l0og,8 rounded to two decimal places? (
\
4 4

13. Solve log,, x =3

14. Solve log, 1 —4.
16

1
15. Write log, X+ log, 7—§|Og4 25 as a single simplified

logarithmic expression.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

p
4
Write log, | —= | in expanded form.
' [\/? j
\
State the domain of the function 4
f (x) =log, (x* —2x—24)
\

Evaluate the expression Ine® +2In1—e*"?.

13
Convert Tﬂ radians to degrees.

Convert 144° to radians. [
-

State one positive angle coterminal with —579°.

-

Express the angles coterminal with 350" in general form.

, , . 137
State one negative angle coterminal with —.

O
State the angles coterminal with . in the domain —-37<6<3r.

An arc has a central angle of 245" in a circle with radius 12.4 m
State the length of the arc to the nearest tenth of a metre.

17
Sketch —Tﬁ in standard position on the axes provided.

Give an angle, in radians rounded to two decimal places, whose
terminal arm contains the point (—3,11).
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28. The point (—4,—9) is located on the terminal arm of ZA in standard ("

29.

30.

31.

32.

33.

34.

35.

36.

position. What is the exact value of ¢SCA?

. 14
Convert the polar coordinates 3,7 to exact rectangular
coordinates.

State another pair of polar coordinates for the point [3%)

State the approximate value, rounded to four decimal places,
for cos6.

Determine a positive measure (in degrees) for angle @ if
P(0) = [— L ﬁ} .

2" 2

State the exact value for sec240°.

Determine the missing coordinate for the point [g, yj in

quadrant 4 on the unit circle.

A trigonometric function in the form y =acosb(x—h)+k has
range {y|—7 <y <1, y € R}. State the values of aand 4.

State the general solution, in degrees, for tan x =—1.

N N N Y /Y
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OPEN RESPONSE:
1. Given the graph of f (x), sketch the graph of g(x)= —% f (%(X—5)]—4.

State the domain and range of g(x). Y

Domain:

-=_| | 1 1 T T [ I T T 1 T T T | 1 T
Range: A0 8 6 -4 -2 0\2 4 6 8

4,5

2. State the equation of g(x) as a transformation of f (x)in the
form g(x) =af (b(x—h))+k.

3. The graph of f (X) = —(x+4)*+2 is illustrated to the right.

a. Draw the inverse of f(x) on the same grid.

b. Write the equation of the inverse.

F—
—
|t
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c. State the domain and range of the function, f(x), and its inverse.

Domain of f(x):

Domain of inverse of f(x):

Range of f(x):

Range of inverse of f(x):

d. How would you restrict the domain of the original function f(x) so that the inverse is a function?

4. Sketch the graph of y = 24/—(X—3) —5. Determine the x-intercept, y-intercept, domain and range.

x-intercept:

y-intercept:

Domain:

Range:

10d?
8

6

-8

-10#

5. Solve the following radical equation graphically and algebraically. Be sure to check for extraneous solutions.

x+2:«/x+7—3

10‘”

8

-10
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x-3
6. Graph the exponential function y = 4(%) +1. ldentify the domain, range, equation of the asymptote,

x-intercept, and y-intercept.

Domain:

Range :

Equation of the asymptote :

|JI.

x-intercept:

"

y-intercept :

7. Graph the logarithmic function y =-log,(Xx+4)—3. ldentify the domain, range, equation of the
asymptote, x-intercept, and y-intercept.

¥

Domain:

Range :

Equation of the asymptote : 2

|JI.

x-intercept:

"

y-intercept :
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8. A rabbit population quadruples every three years. There were 250 rabbits to start with.

a. How many rabbits are there after seven years?

b. Calculate the number of years it will take for the population to reach 16 000.

9. In a nuclear disaster at Chernobyl in April 1986, approximately 12 600 kg of radioactive iodine-131 was
released into the atmosphere. lodine-131 is known to decay by half every 8.04 days.

a. Determine the approximate mass of iodine-131 remaining after 30 days.

b. When was there 126 kg remaining?

10. Simplify and evaluate the following expression:

4log,4—log, 8

11. Solve the following equations algebraically.

a. 4(2)7" =8
e. log, x=1log, 64

b. 91 =81y3* 1
f. x=log,3+=log,36-log,9
c 3'=6 ’
g. log,(x+3)—log,(x—2)=5
d. Iogx9=g
3 h. €2 =In¢’

/1
12. A large pizza has a diameter of 40 centimeters. A piece of that pizza has a central angle of —. How long is

its crust? An extra-large pizza has a diameter of 46 centimeters. What is the central angle of a piece with the
same length of crust as the piece in the large pizza?
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1
13. Sketch the function y = _ECOS 4(X+%) —2 on the grid provided, then state its characteristics.

o

Equation of Sinusoidal Axis: Amplitude: Period: Domain: Range:

14. Determine two possible equations (one sine, one cosine) for the sinusoidal function shown below.

I}I

/ /N I

Sine equation: Cosine equation:

15. Solve the following equations algebraically for the given interval.

a. 2c0s’6-1=0; 0<H<360°
c. tanfd+tan’6=0 7<0<2x

B3

sin 6(9+10°) == —270° <9 <90°

b. 25in9cos¢9—\/50056?=0; —7<0<rx

d.
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16. Determine the general solution, in radians, for each equation.

a. COS2X=COSX c. cos(x+60°)=sin(x+30°)

-2 _ -
b. 2sin“ Xx=-sinx+1 d. 2sinx=2cos2x

17. Mr. Murdock is distracted by shiny objects, like the hands on a clock. He decides to watch the second hand
rotate around. The second hand is 8 cm long and its tip is 2 m from the floor when it’s at the top of the
clock. Mr. Murdock started watching the clock when the second hand was at the bottom.

a. Sketch a graph to represent this situation.

b. Determine an equation to represent this situation.

c. Determine the height of the second hand after 20 seconds.

d. When will the height be 193 cm? Determine all possible answers.

18. Determine the non-permissible values, in radians, for each expression.

. tan x
a. cotxsinx T
1-cos” x
19. Simplify the following trigonometric expressions.
sin 2x i
a. SECXCSCXCOot X b, ———— c. cos(x—180")

1-cos2x
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COS X —Sin X 3
20. Verify that the identity ——— — =1—tan X is true for X=60" and for X = Tﬂ .

COS X

21. Use a sum or difference identity to find the exact value of each expression.

a. sin285° b. cosﬁ
12

22. Prove that each identity holds for all permissible values of x.

a. Sin X+ cot Xcos X = Csc X 2tan? x
d. c052x+—2=1
, Sec” x
b. 2c0s X+ 2tan“ Xcos X = 2Sec X

sin2x €os2x

— " —sec® x+secxtan x sinx  COSX
sec X —tan x

COS X +Sin X
sec2Xx+tan2x=———
£ COS X —Sin X
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Pre-Calculus 12A Exam Review Solutions

SHORT RESPONSE:

1. y=—%|x—2|+4

2. (3,—7)%[—%,—41]
3. {2<x<£22,xeR}

4. p —A4f (X)

5. y—3[xr4) +1

6. y=+x"—8x+12 :\/(x—6)(x—2)

Domain: X &(—,2] U [6,) Range: y €[0,)
7. y:4,/—2(x+5)+6
Domain: X & (—o0,-5] Range: Yy €[6,)
(x+2)
4
8. y:7(§j -3
Domain: XxeR Range: y e(—3,)
9. i)D i) A iii) C iv) B
10.
2x+5 1 1 1
2x+5 2\ 4x+10 -3 \*~ —3x+3
97 =(3)" " =3 [Ej =(3°%) =3
11. Vertical asymptote: X=2
_log8
12, I0958—@_1.29

13.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

log, x+|og47—log4x/£:Iog4(7—5Xj

Iog7 4- |Og7 \/; = |097 4‘%'097 X

log, (x* —2x—24)

X*—2x—24>0
(x+4)(x—6)>0

X<-40or x>6

Ine®+2In1—e*"?

=Ine®+0—e"?

=5-16

=-11

a4y T 127 _Am
180° 90 5

13(180°)

— 72 =-13x20° =260°

579" + 2(360°) —141°
6 =350"+360'n, ne N

137 137 20rx 1
e 472' = = —_——

5 5 5 5
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24,
S5 197
—— and ———
7 7
25.
a=ré
=(12.4)(245 )(Lj =53.0m
180°
26. PR
4
27.
tan@:—l—1 (-3, 11)
3 i
111
0 = tan‘l(l—ﬂ =1.3045 : ) \0
. 0=m-13045=1.84 -3
28.
r2 — (_4)2 +(_9)2
=16+81 cscA=£=_@
=97 y 9
r=+/97
29.
X=1rcoséd y=rsiné
:3003(7—”j :33in(7_”j ; 3«/5’_% _;:(_
4 4 2 2 4
_3W2 2
2 2
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31.

cos6 =0.9602
32.

0=120r

2400
, ™
_r_c__

33, sec240° = 1 2

34. Quadrant IV, so y<0 -
2 Z
y2:12_£1j :1_£:E 8
8 64 64 1
|
__ 5 N
y= 8 (z
H L
35.
K = —7+l:_3
2
a=-3-(-7)=4
36.

Xx=135£180'n, neW
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OPEN RESPONSE:

Lg(x ):—Ef(s(x 5)] 4 j
(xy)-> (3x+5,—%y—4j
(:2'5) (:1’16'5) 6 4 2 5\ 2 4 6 8
(-3.0) > (~4,-4) 2
h D o3 NG -
Dormain: {~4<x<8 xR} Range: {-65<y<-3,y<R]

2. Width of f(x)=4-
Height of f(x)=5-

No reflections
(01) >(-2,-1),s0 h=-2
(3,0)>(4,-2).s0 k=-2

Thus. g(x)= 1 (%(Hz)j_z

—2) =6, Width of g(x)=6—(—6)=12, so horizontal stretch of 2
5,

( 6-—
0=5, Height of g(x)=3—(—-2)=5. so no vertical stretch

3) b)_ k= = 4) +2

b Al Luw)
A% \J\\«\V

53! DA
1nverse. K E

Ri%ylye RY
) Tx|x<-4 xRS

O | X7 4, e 1RY
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4,
x-intercept: y-intercept: Domain: X € (-0, 3] Range: y e[-5,)
4
0:21/—(x—3)—5
2
5=2,/-(x-3) \
2 "_‘1I0I -I8 I -\6 I -I4 -l 1 0 1 2! I 4I. I é I
SRt E— TN
=2,/-(0-3)-5
25 3 y ( ) 4 (3,-5)
=(x-9) ~23-5 :
—§:X—3
4
25,12 13
4 4 4
5.
when x=-6:
X+2:\}X+7—3 LS:X+2:—4
2
(x+5)2=(\lx+7) RS =/Xx+7-3=-2
2 +10%+25= x+7 - X=—6is extraneous )
X2 +9x+18=0 when x=-3:
(x+6)(x+3)=0 LS=x+2=-1
X6, x=—3 RS =/x+7-3=-1
. Xx=-3 isasolution
101’
1\ 8
6 =4| - 1
y=af3) - i
(x,y) > (x+3,4y+1)
2,4)—> (1,17 4
( ) ( ) Domain:xeR )
( ’2) ( ) Range:y>1yeR A R A A A .
0,1—)3,5 1 \ — T T T T T T T T T 1T
( ) ( ) Equationof theasymptote:y =1 R
X —int:none 2|

=
N
~
—~
>
w
A —

-3
y—int:y:4(%j +1=4(2)"+1=4(8)+1=33

7~ N N\
N
APk
N—
~—~
ol
N
N—"
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7. y=-log,(x+4)-3

P(t) = 250(4):

7
a. P(7) = 250(4)5
P(7) = 6349rabbits
*rounded to a whole number

t
1

A(t) = 12600[5]8'04
30

a. A(30) =126OO(%)804

A(30) =948.69kg

10.

Domain:x >—-4,xeR
Range:yeR
Equationof the asymptote :x = —4
x—int:0=—log, (x+4)-3
3=—log, (x+4)
-3=log, (x+4)
2% =x+4
1,2

8 8
=31

— =X
8

y—int:y=—log,(4)-3=-2-3=-5

t
16000 = 250(4):

t
64 =43

t

b. 4% = 43
3==

3

9years =t

126 =12600(0.5 )80

0.01=(0.5)0

b. t
In(0.01)=——In(0.5
n( ) 8.04 n( )
t= M =534 days
In(0.5)

2

4* 28
4log, 4—log, 8 =log, (E] = Iogz( j: log,2° =5
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11.

9% = 813"
2 x—1 4 X
@) ()
4(2)2x+1: )
2x=2 4y 2x-1
(2)2X+l= (3) :(3) 2 3 :6
2x+1=1 b, ox—2=44+2 . 2x—1=1log; 6=1.6309
2x=0 2 © 2x=2.6309
X= AX—4=8+X < — 13154
x=0 3x=12
Xx=4
x=log 3+1Iog 36-1log,9
2 log, x = log, 64 4T 9 YA 4
log, 9=— 1
3 log, x=3 L
2 3  log 3e36
d x3=9 e Xx=2"=8 . i —
3
x=92=3"=27 =log, 2
_1
2
log,(x+3)—log,(x—-2)=5
X+3
log,| —— |=5
gz(x_zj
2° _Xx+3 e*3 =Ine’
"
o 32:)(_2 h (x=3)In(e)=In(7)
. = -3=1In(7)
32(x-2)=x+3 X-3
32x—64=x+3 x=1In(7)+3~4.946
31X =67
67
X=—
31
12. d =40 crust: a="6’=20(£j=20—ﬂcm
r=20 7 7
207
d =46 3_7_20”

Central angle: 0 =—=——=——-
r=23 r 23 161
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1 ps
13. y=—=co0s4(x+=)-2
y =7 0os4(x+2)

Equation of Sinusoidal Axis: y = -2 Amplitude: 0.5  Period: % Domain: x € R
14.
A I8
=1
YJ(J( L.J.—L\’:\,* = LTy < 27
i % =
b= 2" = 23 =3
(7’-‘)‘5\) 2l
h=m ((O(’""c\) h=0 (sme)
(p —
| (4
\ g_) L% u\lx%y ~l\ l{) QOJ (f\ G ) )’
ezl ) ass SR
15.
A
b\/ o'{",iné (059" [z (050 =0 “TILE 4T
('059(:‘\‘/1/16 -3z )
&) Rbos'g - |70 04 @ < 240" gos@=0 dsing-Jz 7O
‘ | 01 & el
00529 D 5 2
=
20= W, 230, 45D ¢ P
\o: 43‘) 125" 2257, ;;“\ A

Range: -2.5<y <-1.5
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16.

O) tond b dan'0 =0 MLOLT Yy o [6410): B, 19040290
Jan® () 4 ’l&r\g)’o B . =
460 =0 HianQ 7O Q(Gﬂo‘j: -1H" C(OHO'): -6o0’
4@ =1 O+ 10 = 20" + ol e Q410 = -10" 160k, kc2
0 =30 4 6oL L eZ ‘ = .90 4 éo'l‘,.l..ez
R 8= e 1

A
&) (05 = Cosx
Qeostx -1 - CoSK =0
,‘?“’51" ~Cegx =) =0 3 by it = a5
oLy ~Aosx + tosx— |1 =© Sein'x +Sink— | =0
o?tasx (Cc‘%x -1+ ((037&' Do 2sin't + King - sing - | Z2
(geo'-;x 41 )(es5x- 1) =0 9%"“‘ (sinx 417~ 1 (sinx 1)=0
Jessx v 170 Casx -0 (Bsinx 0)(sinx xl)=o 7
ing- 1o Sax 31=0
Cosn= -l tosx = |

Siny=| Sinx= -\
- [x= ane, wee] .
—_.—
Ris +

A= 2l W62
3 :

A0 oy ez
)

av Asing= does2x
ohiny - 2( I-25in%%)
Zsiok =2 - Hein'x
" Ysinys ny- 2 7O
2304 & sink— 150
Lein’s x Jeiny = &'ax- =1 7O
sing (i +1) =((Giag 1) =0

(‘D CC‘S()& +E&o )= sin (xt )0) (Qs.‘r\x—b)(sf"l )=

CoSx COS 0" = Sinx 51ALD = SinxCos20” + cosxSin20”

Lt —~Bsinx = \_Fégu'f\x it 6%, . _ISing~ |70 Binx 4 1=©
2/ = Z dinx =1 Stng=—)
B .
0= & gnx :
= TN w2k, W2 *7 BN+ 20y \LQZK
2 =2

9= dinx I
&



Pre-Calculus 12A Exam Review

17.
A
3 \g
-'/l f‘,‘z
k- 90¢-3 |9 %
poeo b= -
dact @ boon— | 4o 2o
(r'/‘
d00 7\ "4
48 \ S
AeEvaE ey aal
nat | / \
o1 | ) "
|§ — 1) \
144 / \ / N1
4 [ B i
é‘l—'_mmw
D)y SgooT %) 102 | d) 1#3=r2 tos( "'\/'*"C"?’
Y- % a5 'L ( .-;o)) {4z | 23, Otf( )
1. Ple \\ 4|t
y° - D;u 18 ) 4 \Ql 1 :"3 w’(*‘f}“)
[ ‘ v ,/'-éff :l/K
(_) :\_‘."80‘_0‘; ("l_bi‘_ '\'A,ﬁé. e ; jc
) ‘ L an-féf =ln
> 2% 0ns 4\ | LS 20
9 k‘( W“ ' ,#,awoa.ut., |
=< ( )-. l°l7-. )-_i%.o *‘OL,K_‘ZI ‘
= i szl =W4boml | eus
] - 4
tan x
b -
) 1-cos® x

a) cotxsinx

. . tan x is undefined forx:fi;zn, new
18. cotx is undefined forx=0+zn, neW 2

50, X#0+7zn, neW 1-cos?x=0-—>cos’x=1—>cosx=+1—>x=0+7zn, neW

T
S0, x;tEi;rn, neW andx#0tzn, neW
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19.
A
),)Sccxﬁ% Kooty = ) o) Gl Wy cedetx
Co%x s'.f\( Gnx gnx
D) Balx = 2cixiosx = Hsigheosx = €OSx <(ptx
-~ \ =l
| ~Covx |~ (\-28ia’x ) ,éSm’ X Slax

¢) cos(x —180°7) = cos x cos180° + sin x sin180°
= cos x(—1) + sin x(0)

=—COsx

21.
A

] 0\\ §m2&g°
= ain (13541507
= $iA138%cos[SO 4 SNISD (o5(35°

=D
=-le -5%

t 4
- k-

l.f

b) M(:%\/ = s (168

= €05 120"+ Y£")
= or 1207 Cog US — sin 120sin ¥S*
/
= (0B - (B)L)

=k fg
o
--E%

Lr
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22. Please note: There are correct solutions other than the ones shown.

sin X + cot X CoS X = CSC X
. COS X
LHS =sin x+ ——cos X
sin X
HJ 2
_sin® x+cos” X
sin x
1
sin x
= CSC X
=RHS

2C0S X + 2tan’ Xcos X = 25ec X
LHS = 2cos x(1+tan2 x)

=2¢0s Xsec? x

1
=2—— sec’x
sec x

=25ecx
=RHS

Sec X

— " —sec® x+secxtan x
sec X —tan x

LK = Sec Y 4 (/ff/,{c‘;\/
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2tan? x
COS2X+———=1

sec? x
cov2x + Rans = |

.\('JX
ein

ol s s
SCOOW- SN & g

/

o Sinh (7( y
Costy —Sin % 4 Asin'x

(;( ! ﬁ;l\zf-

VY

Cy

sin2x cos2x
sinXx  COSX

=S€eCX

e) Sn2% - Qoshx = Secx
-’S‘/-\; CoSx
Wor 2ot oo - (Qeos’x 1),
T 9 (osx
&rostx  —2eos'y & |
(o=
)

—

Coox

Seex //

COS X +Sin X
COS X —Sin X

Sec2x tondy = w
(ot —NYA

sec2x+tan2x =

o [ %
Cozlx Coc2x
\ 3 ASinaCoF~
(fos2x
CMII J«gi&-rls;nx(osx
Costx - Sin'x
(05'x 4 ZsinKtosx Yoin %
’\((dw; 'Jnx) (catxtaing)
(Cu%-\-ﬂnx)}
(Cexc-4inx) (cos/as-'rw

Ly YL //
Cos% ~sink




