PRE-CALCULUS 12 MOCK FINAL EXAM

PART A: MULTIPLE CHOICE (non-calculator)

SECTION I
Suggested Time: 35 minutes

Allowable Time: 45 minutes

INSTRUCTIONS: No calculator may be used for this section of the examination. For
each question, select the best answer and record your choice on the bubble
sheet provided. Using an HB pencil, completely fill in the bubble [ ] that
has the letter corresponding to your answer.

1. Giveny = -4 cos (3x - 1) —1, determine the following:

a) amplitude 4

2 . -4C053(:’(_1}7>‘l
b) phase shift % upits to the \r\’j\qf =
¢) vertical displacement 1 und &owr'

7,
d) period /3 N

2 3
- 2 /4\

e) maximum value R AR u =
f) minimum value -5 -5
g) range ‘5&7/57_9

2. Which expression is equivalent to 4 — 6 cos® 12x ?

= -6Cos? 2%+ = - %cos24x+ |
A. 1+ 3cosbx 6cos? 2%+t 4 ’
B 1o O G A T ke
[
C. 1 - 3cosbx vt ol (6(0%2{}(- 5 1) .

!

1—3cos24x o (‘5(0524»(—1)

51
3. Determine the exact value of sec %

% o
V3 o= A
& ¢ -y
T -
Ly iples ;.
V3 6, 7 2 4
G =
A
1ty
<0 ¢



4. Solve 2sin?x - 7sinx—4 =0, where 0 <x < 2r.

@mnx + ’Q (Sm)( —4) =@

’Ze‘n)(,‘,’l:o Oy/ G\HX'A:O

2sin%=-1 §1a% =4
i 1o solution
SNk = /Z
<

5. Which of the following is an asymptote of the function y = csc 4x ?

A

T
X=—

16

CSCAX = ,.4“]4)(

siN 4Ax  looks like
period = sz/p% T

% “\FS\L st)n\t)*o’*( {ar /

o Y T
L néx g %‘ 7

6. Determine an expression equivalent to sin @2x-m).

A

C.
D.

7. Determine the period of y = tan 6x.

&

B.

C.

2 sinx cosx

— 2 sinx cosx
cos’x — sin’x

: 2
sm2x —COsS X

T
6

WS

a

n

SIN ZX Co4TT — COS 2% SINTY
sin2x (1) - cos2x (0)
-5IiN7x

,\

)"

"

- 746X 05X

period foc g tan by s T

b
?en'oé .




S I the graph below has the equation y = asinbx+d, determine the value of b (b > 0).

y

3 — o

'_‘)C((at\ o? 3(@\?\1 5 bqaY

®

Lo, = b
/b (R

C. 27 b
6P
b="%

D. 6n

9. If cot x = 0, then which of the following must be true?
" osX
A. si = § X = co = <
A sinx=0,cosx=0 4 X

B. sinx=0,cosx#0

@sinx#O.cosx=0

D. sinx#0, cosx#0

10. Determine an equivalent expression for 3 log A — 2 logB - log C.

3 = 3- Bi‘ C
e g
e - oo () - Loy ¢
B. log(-B;z—) )
= \Oﬁ 67.
C. log(A%-B2-C) &
D. log(3A-2B-C) : \03) <Bi: o <:>




11. Evaluate: 2logb(%) = 2 \Oﬁb (byb
-6 = b \Oﬂb\')
B. -2 = -6
2
C. -
3
D. 6

12. A population, P,, of bacteria doubles every 5 hours. This colony grows to a final
population, P, after ¢ hours. Which equation could be used to determine the value of t?

A. P,=P(2)

B. P,=pQR)

(©) P=Py(2)5

D. P=P,(2)

13. Iflog 5 =k, determine an expression for log (%)

bg@ﬂ = bﬁ(ﬁé)

k
AT —

10
S, A \03‘5— \oslo
@ k-1 = k = -
D. 10-k

| g
14. Evaluatelogzg < \OSZE?;) = \0372 —5: =B \Oj:2 = -2

A -4
®) -3

1
G =

4

1
1D LN

3

——




15. Which equation represents the graph of y =/(x —1) + 3 after the graph is translated
4 units to the right.

A y=fkx-1-1 (eplqce X With x-4

B. y=f(x-1) +7 qao 3 )(—4 -1 +5
@}'=f(x—5)+3 5 ‘Y(( > >
D. y=f(x+8)+3 j’-§<’<'5>+3

16. omitted

This is the end of Part A, Section I

t of the examination without the use of a calculator until
t the end of 45 minutes, you will
have checked this section.

You may proceed to the res
directed by the supervisor to access your calculator. A
not be able to go back to Part A, Section I; therefore, ensure you




PART A: MULTIPLE CHOICE (calculator permitted)

SECTION II
Suggested Time: 55 minutes

INSTRUCTIONS: For each question, select the best answer and record your choice on
the bubble sheet provided. Using an HB pencil, completely fill in the
bubble [ ] that has the letter corresponding to your answer.

17. Iff(x) = x + 2 and g(x) = 2° +1, what is (goNx)?

A x2+3 - 9 ({({))

B.x?+x+3 ._3<)(+2>
©x2+4x+5 - ()(+2>1+l
D.x*+4x+1

= XEcdxt 4+
18.  The y-intercept of the function y = f (x) is 5. Determine the y-intercept of

y=—f(@)+3 |
o Y-intis @ (0,5)
. 0] (ePlace, Y w:’%] (O;G}

T @ vert-Arans, 3 units up . (O)"2>

C
D.

no

19. The graph of y =/ (x) is shown below on the left. Determine an equation of the
function graphed on the right.
Yy bt

\nong-(:om]) S}acjfor }é 3:F(2;<>

A y= f(2x+3)

B. y= f(2x+6) \’)OY(S.Jﬂ’ani Zunits LEFT
C.y=2f@+y 'y :J;(Z (x+3))
D. y=2f(x+6)

. 3; (2%+6>




X
20.  Dotormine the inverse of the function /(x) == ’

X+1
G . S %
; W 1 - :
A /l(x)zf—:—' | =X 7
- , X
B. /"(x)=§1- VAR \ (#) - \-X
x (\{4 \})( =y %
©) rw=13 Ty
‘ Wy ek ® Y
D. fll(x)zx——_ll E \/~ XN/ iy * )(\
w> Y (\-K\) X~

-4 ¥
21, Let 0 be an angle in standard position such that cot 0 = 3 and sin 0 < 0.

i m.\

C\u\cu\mrﬁ‘m or TV

Determine the exact value of sec 0.

/,
qw\z\(a»\“s I or

5 .
% 3 JLowWe ave W nlw.(\.m
: . il
g —i cote .
5 e I : T -
© ; 5 hypenwe = [ARET * 8
5
- H .5
e o e seCe = A 4
3

29. A wheel rolling along the ground has a diameter of 16 cm and rotates every 12
seconds. At time ¢ = 0 s, a point P on the outside edge of the wheel is at its highest
point. Determine the cosine function that gives the height, i, of point P above the
ground at any time ¢, where / is in cm and ¢ is in seconds.

A. h(t)=-—8cos%t+8 A = rodubd = Bem

- n pexiod = 2 . T
B. h(t)—8cos1—£t+8 \2Z 6

mark

@h(l) = 8 cos (i3 L+ 8 Qa '/osdnk cosINL funﬁ 0
j 6

b
) = — s— 1+

D. h(t) 8c0912t 8
-0

23. A circle has a radius of 12 em. If the central angle subtended by two radii is 45°,

Determine the arc length. ,)
Q=0
A. 2mcm TT/A dans
. = 4y )
3n cm a= \2 ( /4\
C. 4n cm

D. 6m cm Q= W



24.  Determine the number of solutions for (asin x — b)(acos x — a)(bsin x +a) =0
where 0 <x<2r,if 0<a<b.

@)s

&ince the \)roc\u\ﬁ =0

asnx-b =0 & awsx-a=0 oy bshx+a =0

B. 4
asiny=b Q SX= O bemr= -ar
C. 5
——
sInx= b OSR= O SinX=
T =2 s 6
b, 0cach i |
’ R = .y 2 solutins
0o solution &0 soludim

25.  Determine the equation of the polynomial, in factored form, if the zeros are

1, 3 and the y-intercept is 6.
y= o (x-V) (#-2)

1
Ay =50+ (x+3) passing thrw (0,6)
B. y = 2(x+1) (x+3) o b=a (0-\) (o-3)
C. y=%(x—1) (x—8) Lrvailsly ("5>
@ ¥y = 2(x~1) (x-3) 6= %a
a2
26.  Determine the remainder when x°~1 is divided by x+2.

A -1 £-2) = (»Z)E- g 3

-9 y

@0 ik e

D. 3 = -9

27.  When x*+ kx+ 1 is divided by x—2, the remainder is —3. Find the value of k.

A -12 {(2) = Znlkrl =% ?e==)7
:g &+t 2k+t1="-2 | =
D. 4 q+2k=-%

|

28.  If P(x) is a polynomial function where P(=3) = 5, then which of the following could
not be a zero of this function?

2k=-%-9

A -5
® -3
C. 3
D. 5

29.  Determine the range of y -3 =-+v2x —4

A.y=22

®)y<s A s R

C.y>-2 AT 2

D.y>3 \3»7)'—‘5’(
Y= "X




30. What are the vertical and horizontal asymptotes of the rational function below?

X2 +3x—-1 _ Xt Bx|
=38 I 1HD(2%)
A. Vertical: x =2; Horizontal: y =—1 g Ve(t as m\)%f@ g1 17
B. Vertical: x =2; Horizontal: y =0 g c{es(cgs are = o \no(\z- }\5_‘}'")7}0‘*'5
@Vertical: x ==+2: Horizontal: y =1 4 aJ(’ ‘H"( ‘(o‘\'\'o O‘l ‘HL( Coe ﬁlClﬂ l‘\'S
D. Vertical: x ==+2; Horizontal: y =0 __1_i_ g ¥l

31.  Which of the following graphs does not have a horizontal asymptote?

® f(")=y% look &30( the f\chﬂ‘on where the

2 &eﬁ(ee o% numeretor > denominator

B. fg)=—s

x2—4

x%2-4

x2+2

C. f®»=

1
D. f®)=-173

32.  Determine the equation of the function below.

11T

v
A ® horiz. asamptote @ X=1
x 5 PRy |
—x2 i A?ﬁ(e{ of nqu(afor anA d(howuha%or
B.
i are equal
@xf_l @ \/e(JC OSjW‘F%\’eS @ x=-I ond X= 1
4

T x%+41




33.

38.

34.

35.

36.

37.

1
Evaluate: 2 logb(b—3 )

®-
5 nd
’ 3

§GWL a5 Q\M.SJ(\.OY\ 11

o Wi

Sue purchases a car for $5000. The value of the car depreciates at a rate of 8%
per year. What will be the value of the car at the end of 10 years?

A, $4600.00 V= 5000 (0.92)° = 217].94

@$2171.94
C. $400.00
D. $1000.00

An earthquake in Vancouver measured 3.5 on the Richter Scale. Another
earthquake near Turkey was 2000 times as intense. What was the Richter Scale
reading for the earthquake near Turkey?

A 33 10X x-3.5
B. 5.5 10°° 2000 ——# | =7000
6.8
i log 2000=X-3.5" —— ¥ log 2000+ 267=X
X= 6.8

Sue invests in a bond which pays interest at the rate of 8% per annum compounded
semi-annually. After 3 years the bond is worth $2000. Determine the initial value of

the bond. 2000 = \/o (l-OQW)
GSumos 20007\, (1:265)
C. $1587.66
D. $1777.99 2000 | VA

|.265

Determine the number of terms in the geometric sequence:

n-1 o
o ,%,... , 531441 — 5 use t,=QY O\ here: to= 531441

81’27 y
L n- a-= \
A 14 @v' 531441 = L (3> \8 N
B. 15 8\ (=% .83
C. 16 4 Q=4 . \’{
@ 42046721= 3 ——s 03343046?2! n o AL
® \0 430%{’&-& =N

Evaluate: Z]]ﬁ_.?, 5(—2)k_1 r=-2 ‘033

n= #of terms = 12-3 ¢ =) e 20 - (-2)20480
Bused . 56D 20 V-6

. ) o
c _1zesier 4= 507 =50 = 20480 | | - 13660
D. -13 646.67 _ Q- (Q
S g




39.

40.

41.

42.

o=6, =4 , &=~

Determine the sum of the arithmetic series 5 + 1 + (= 3) + ... + (- 111)

O devevmine 0, the pumber “(ll=5 -4ned 2 6“:%(0”1)
A - 1594 of ferms ’ ‘ .
(B) - 1590 3 -1\ =q-4n = %(51“("“))
C. — 1586 L =a+(n-)d o
D. - 1582 i (o= ~4n = -[590
- -l =5+(0-1)(-4) n= 20

Determine the 15t term of a geometric sequence if the common ratio is 3 and the 5t

term is 162. {5’ 2 (3>5-'

A -3 : 4
B. =9 \éZ'Q(%)
(

If —2x, —4, x2 are three consecutive terms in a geometric sequence, determine the

value of x. ~4 :ﬁ _ 16:'2><3____> _Lé:)(3

_2 —7xX -4 -z
B. £2 = 3___ X =

C. x4 B—X > X3l

D. O

For a certain geometric series, Sy =2 — 2( -3)". Determine t,

A. 48

(2)33 1, =5 2-2(-) = 2+ =@
D. 84

O Bl R
= &-1% = ~l&
this means that £+ 4= =14

bu* {l-’?) i 8++Z:'[é

t,=716-8 = -24
s the sequence looks [ike i
r= ‘%='5 |
sk Tl it = Y




PART B: WRITTEN RESPONSE (calculator permitted) /32

1. Given the graph of y = f (x), sketch the graph of y = 2f =(x+1) on the grid below,
O O3 (2 marks)

44 T 71 © vert exp: fador 2

@ e+ 10 Y- anis +
hort Arons 1 uni
| @ hory, CEFT

2. Given the graph of y = f (x), sketch the graph of the inverse on the grid below. (2 marks)

QY ) —> (3,1

(7))-7_) — (’Z )%)

s (‘)0) i (.O 3‘\
I (5,\) — (1,5

il / AW ‘x




3. Solve algebraically using logarithms to at least 2 decimal places.

\03'2)( = \095 g
X\032 = (xa)loy s
5(\032 = X\035+ \03‘5
X\OS’L-%\OB‘S = \Ojg

% (\032—\09‘35: log 5
X': \065
\032- \036'

4. Graph: f(x)=x3+2x2- 11x-12

Marks will be rewarded for:

"o

=5x+1

= i)

(5 marks)

= 0.296

-1 #6+ 1 T

5 = 0.24¢

(4 marks)

e Using the Factor Theorem to obtain at least one zero

Listing the zeros and stating their multiplicity

L]
e Correctly gra{}hng the zeros, y-intercept and local maximums and minimums
e Correctly g'r:{phitng the polynomial by showing the degree, and end behaviour.

$@)=2%2® u@®-1n
= A+ B2AAL-V2 =0

a ()(-&4—) » o fac\'or
4|49 4L
L=4 8 V2

g 4% D

L= 24-%=0
(%=%) (%)) =0

min@ x= .4 @va\
\[: ‘70

Mmoot @ Y= -2.5 (o\?‘?ﬂ»ﬂ

| y
|
: ;
I |
\
{ ({1 5
el 7
M 7
| | |
I | 4
< .
, | |
Vi | |
\ I
|
4 ‘
|
|
\ i
| ,
2ew0n @ L 4‘ mudtiplicily
Y= 1‘

i \2
e




5. A mass is supported by a spring so that it rests 50 cm above a table top, as shown in the
diagram below. The mass is pulled down to a height of 20 cm above the table top and
released at time = 0. It take 0.8 seconds for the mass to reach a maximum height of 80 cm
above the table top. As the mass moves up and down, its height &, in cm, above the table

top, is approximated by a sinusoidal function of the elapsed time ¢, in seconds, for a short
period of time.

spring

mass

table top

Determine an equation for a sinusoidal function that gives h as a function of t. (4 marks)

chiade h=50
® wmid-Um o% j{a()\r\ @ 5
@ (aimwm = 20 P .
-, amplitude = %0 I
/ 5 0% "
and Maximum= B0 50 /,' o \\\ 9
@%m min —> max Yakes 085 , /,’ \\
0 -~ D
s ‘ﬂa\% og he \m\oa\

. ?enm\ = 1.6
The Sm\p\n shows 1o ?\wasc sk}gh

W= - 30 cos 2 T+ 50
\.b

oy = ~ 20 ws i\’_%{i +50
0-

km




6. Solve algebraically over the set of real numbers: (4 marks)

2 cos® x+ 3 cos x+1=0 ?Q(lOA: 2,“/

State the general solution using exact values if possible.
Otherwise, answer to at least 2 decimal places.

]Cac'%o( *\r‘ns EE I — (2cg5><+1><COS><+13=O

S 2cosx+1=0 of 05X+1=0

Zcosx = ~1 gt
=
Cosx = "1/ .
Z
ires %
= 'nu%—_ 2
%
eyt A
®= T+ 2 _g
General Solution
»GZ%TL +21n

¢= 4 4 74
)

ol = Y + 21N

\d\mm n 1% an '\V\*eﬂer




£ Solve

-¥=¥+x\xx =0

[17x = Xx1
1ax = @y

Lax = (k) (x+ 1)
T K = L 22+ L

O = X*+X

@. Prove the identity:

cot©—sin 20
cotB
LEFT SIDE

Co086 _ 24mecose
- SN e

O = Xt 2e¥1-¥A

(3 marks)
—x-1+Vi+x=0
0= ®(xx1)
]x: o) , 0% . [ X =21
CHECK?

U{» ,;.o - \% X=")

2
-1+ {1 =0 -(P1r{zxcp -0
&

4
1-1+fa=a =2 0O

o+fo=0
v

(5 marks)

= cos 20

RIGHT SIDE

Cose
s5\ne

0SB _ 24IN6 oSO « Sine
-

5Ne

Cos e
$INe
Cose - 25IN"O o3

M

s e
Sine

_ wse (1-791n"0)
5 cosS e

[l

AT G O

. cos20 LS 7 R,

RE.

LAA]
5




