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General Instructions

This examination consists of two parts. Part I of the exam consists of selected response
questions and Part 11 consists of constructed response questions.

Selected Response (50 marks)
Select the letter of the correct response from those provided. Place the CAPITAL LETTER of

the correct response in the blank space provided on your Selected Response Answer Sheet,
Constructed Response (50 marks)
Answer ALL questions fully and concisely in the space provided. Show all work.
Student Checklist
The items below are your responsibility. Please ensure that they are completed,

e Write your name and teacher's name on the top of this page.

¢ Write your name, teacher’s name, course name and number on the Selected'Response
Answer Sheet.

¢ Check the exam to ensure there are no missing pages. There are 19 pages in total.

ALL MATERIALS MUST BE PASSED IN WITH THIS EXAM. Use your time wisely.
Good luck!



Academic Mathematics 3201 | Name:

Pre-Public Examination June, 2014
PARTI
Total Value: 50 marks .

Answer all items. Place the CAPITAL LETTER of the correct answer on the answer sheet
provided. ' S

1. A summer camp offers canoeing (C), rock climbing (R), and archery (A). The following
Venn diagram shows the types of activities the campers like. Determine n{(4 U R\C).

A 8
B) 13
34
(D) 53
2 Which represents the shaded area in the Venn diagram below?

A\B (A minus B)
(B) AUB(AorB)
(C©) B\A (B minus 4)
(D) B'(notB)

3. There are 42 guests at a golf resort. Of these guests, 25 plan to go golfing (G) and 22
plan to play beach volleyball (V). There are 10 guests who do not plan to golf or play
beach volleyball. How many guests plan to golf and play beach volleyball n(G n V)?

@) 5 0 s N UL O - d_)/z/ /)( 4
@) 22 1% \
(cg 37 4 e

D) 42 N N
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} 4, A is the set of positive odd integers less than 11. B is the set of multiples of 3 between 2
' and 17. How many elements are not in the intersection of A and B, n((A n B)') .

a4 1
® 2
© 6
D)y 7
5 Which shows the total number of possible arrangements of 8 distinguishable objects
taken 5 at a time? {L e A= Q
i
A)  sCs 5
B)  §ls
C€)  shg
gPs
6. In how many ways can the letters in the word CART be arranged?
@ 1 -
®) 4 Al =2
< 12
@ 24
(41,
7 Which is a non-permissible value of n in the rat10r>al expression ek Cor \ 63\/\,\
N+t >o n 7l /\/\W’JXV v o

-2 P
% -1 ntT >0 e ot

© 0
O 1
/q
o (n—3)! L= j/ e
8. Simplify: ey S -l ”
(n-1) ()/1 \) (4 7/} @wﬁ{
B o
{
1 -
@) n2-3n+2 ]/\7’,_ L~ +7
(C) nf-n

D) n*—3n+2 S S —
- g 1T L

o
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10.

I1.

There are 8 marbles in a bag: 2 red, 3 white, and 3 blue. If taken out one at a time, in
how many different ways.can all 8 marbles be taken out of the bag?

(A) 280 g{ | Yos2s 4037

560 S m e 120
E%? 6720 AV, Z'éw-é 77
(D) 40320

To get from his home to school, John must travel by only heading East (E) or South (8).
One example of a route is given representing four moves East followed by three moves
South (EEEESSS). Under these rules, which represents the total number of possible
routes that can be taken to get from John’s house to his school?

121 R
®) 4131 - L] ! 2.\

© 7

(D) 12! L&
Ay

If the odds @galgipthe Toronto Maple Leafs wmmng their next game 1{} What is the

probability thatthey will win their next game? 4y
: i

m 3 % A 7 g (C) ?&0/

: 10 g
®) % RV
o 3 S v

10 Lo

®
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12.

13.

14,

A committee of three people will be randomly chosen from a group of eight people; 5
females and 3 males. Which represents the probability of selecting a committee that has
at least one male and at least one female member?

g Cx

Sy {3C1% 56 MH{3C2X 5C1) .
@) 3C1 5'2-8'5-33 2% 5C1 /]-O‘%"C(k

(B) ' (35"9?’('563 )-;"( 303.X 5Cp) Clrst. | i M 7 F Coe P ? f~ T
8Ca _
©) (sC1>< 5Cs JH(pCa% 5C1) 2
(303?‘( 5C3)

(sC1><.3,.C,'_z )+( 802X 3Cy)
(D) T (5C3% 5C5)

Shavana estimates that her probability of passing French is 0.7 and her probability of
passing chemistry is 0.6. What is the probability that Shavana will fail French, but pass

ST

chemistry? T Pess 0.1 el g;j
Ay 12% ceil o
® oo ook el
© 2% .

D) 42% 0% Ole =018

There are 35 athletes in Charlie’s Grade 12 class. Based on a survey he conducted, he
knows that 27 of these students play hockey and 10 play golf. What is the probability
that a student chosen at random will play golf only?

P et

@ 5 AR E A s
® 5
(C) ; é/\,is ()éuU; - pﬁ(\)
® ;3 5 es e el
e
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15.  Students were asked to find the probability of choosing an ace- from a standard deck of 52
cards and then choosmg a king from the same deck of cardiwngt replacement ‘Which
student has the cotrect solut1on'?

"BV Beefesfesflee b

+ ¢ Joefeeioe
I RIERIEXYEX KXY KX

‘Student R Solution

| (&)

@)+

HE

@)+ )
(A}  Abby
(B) Devon
S R

x+2

16.  What are the non-permissible value(s) of x in the rational expression DD ?

A -2,2,4

B) 0 Kz x &Y
< 2,3,4
2,4
17.  What is the simplified form of , x # 0,67
(A) -—6:1c 9)/
(B) - P USRS W
© i % ( o~ "’5 b
O =
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18.  What expression is equivalent to ;—:i ,x %+ 17 (
(o «/:’mq-'c‘uﬁg

(A) x24x J\ MJ"J\( // (:) J"\)‘ \{)JVO

2x-2
(B) xx+1
2x—1
© 2x+1 _
@) 2%~ % 7
) 52
. ’ 3x—9
19.  Simplify: =
(A) -zi_l_g, x# —3,3
(B) 5—;-;{{(;, x # —3,3
1
@) 2x+6° x# 3,3 ,
D) S x#-33 4 4
8 4x—4 ﬁf@f' g/@ 7‘__”",,.. ,,..n-u--mnzi_“._
20. Simplify: — = - /i

D S (e

(A) —9;;—,x¢0,1

(@) f_%, x#0,1
© Z=x#01
9x3

(D) Tex—16" " #0,1

21, Simplify: =
A) == x#-3
(B) _;3_"3, x# —3

-X

€} ey 3

(D) 2(xx+3)’ x# -3

22.  How many turning points are on the graph of the function f(x) = 2x? — x + 7?

(A) 0 B 1 © 2 ®) 3
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23.  What is the y-intercept of the equation f(x) = W/ +/x/—' 87

@ -8
@ 0
© 7
@ 8

X = O

24.  Which graph represents a function with the characteristics listed below?
' e Two x-intercepts
o Extending from Quadrant III to Quadrant I

(N ©) 1
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Dued
o uer
25.  Which graph match the equation f (?,@3:(@697

y cﬁ’-[ﬁ_q (;7\{)39/\\ @ “%

@
: / (J‘U M
// \\Z;/
®) \
3 \ | i/i«\i i
\|/ \\
(©)

Q)
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26.

27.

28.

29,

Determine the sign of the leading coefficient and the value of the con;tant term in the

raph below. .
grap \ bDU\J /@5 . ai;“
NS o - L
\ / \\-{f“; C’,U"\?u\ f

(A) negative and 0 , / \

(B negalive and 4 3 %
(C)  positive and 0
(D)  positive and 4

From which quadrants does the graph of f(x) =jS3 + 3x2 — 4 extend?

(A) IMto] jj—' é'y &L_v/
B IMtolV
(C©) Iltol

D) MMtolV

Which is an increasing exponential function?
e T T

@ ro=3 >4
B)  f(x) =0505)*
© fe) ="

o f@=20)

Which equation describes a graph with a y-intercept of 4 that doubles in amount every 5

years?
t

@ y=4()
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30.  The population of a strain of bacteria growing in a Petri dish is modeled by the function
[4
P(t) = 6000(2)7, where P(t) represents the number of bacteria and t represents the
time in hours after the initial count. How much time will it take for the number of
bacteria to reach 24 0007 X, _
S M
P rd
B 14h Lons o . _
@(b% 28 h )*’4 T J‘Z/ += 1Y
(D) 56h A@a, U= (e .
T, g =
31.  Solveforx: 3701 =27*"1
,?'5 (31"
@ -1 e
B) -3 Tocay  HwTS
2
1
© 3 v =-d
o 1
s = 7
32.  Whatis the equation that represents a $5000 loan with an annual interest rate of 4% that
is compounded quarterly? U
(A) A= 0.01(5000)" T
(B) A =0.04(5000)" (
C» A =5000(1.01)"
(D) A=5000(1.04)"
33.  Which is true of the table given below\?c9 o v
,‘/ | Al lf\"kiw /'1?7,9 =
X (years) 0% &f—> 3 6 9 12
y (amount) 320 S5 160 80 40 20
Initial Amount Amount Growth
(A) 160 reduces to half every three years
B) 160 : reduces to one third every two years
© 320 reduces to half every three years
(D) 320 reduces to one third every two years
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34, Which graph represents y = —2In x? CaX,
‘ N
(A)

(B) /V

(D) y
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35.  Whatis 3logs 3 — logg 9 written as a single logarithm?
s

Ay logs1 low 3
% logs 3 ‘B q = kO < (;“:\.) - (mvb g (v
(C) logs 81 \}s é« ~ k@:,b‘g Ub
(D) logg 243 W
36.  Evaluate: logs 81

(A) —27 \(M(\ (%ﬂ

E%) ""4 ............. *‘[‘;"w o - (/’
4 Y
D) 27 \o"a k
37.  What is the exponential form of d = log, 57
N
(A C€=5% L O e
@y 5=c4 Q S
(C) d=5°
(D) 5=d°

38. Solve for x:

log3 -
(A) loga < “'/(j/"%/g . 3 (d 'k" l
(B) 10g3+1 e

51

log8s »\ }
o
@] %+1 | %
log8+1
) log3

' i3
39,  The equation A(t) = A, (-:—)5 represents a radioactive sample after ¢ yeats. How much

time will it take for 70% of the sample to decay?

X, .
(A) 2.6 years , LNE
(B) 3.0 years O.77 = | (2)
(C) 7.0 years
D) 8.7years \w\ (o) ::.\L h’"&@?) o
) = B
\00&(“"‘7 ,l‘/ _
/’"TT?"{) ‘/
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40. ~ Which graph represents a function that is periodic and sinusoidal?
(A)
B) é
©
. ANNANY,
((D) / \/
—
41.  Whatis the amplitude and maiximu_rr_l value for the function
£(x) = 3sin2 (x — 90°) + 12 S ,«;,U(
(A) 2 3
(B) 2 4
(©) 3 3
2 3 4
Academic Mathematics Pre-Public Examination Page 14 of 24
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42.  The graph of which function has a period of 90°?7 -
J
q 0 L ey T '(

o

L A

' 1
(A) y=3cos-x~-1 S ¢
* e “{ ¢ C

(B) y=3cos(x —90° ~1 ’I;/(,,()
© y=4cos(x+90%)+1
@ y=4cosdx +1

43,  What is the value of 5?“ in degrees?
@ 150° A |0 1O0 )
By 170° / /(j{,,% R - q:@m - L(("’O
(C) 216° /%,(
(D)  300° (9 Ve b

44,  What is the range of the function y = 8 cosx — 47

/ (A) {x|-12<x<4,x€R) N e S
B) {xeR}
(® {l-12<y<4yeR)
] L e L
45,  The graph of the function y = 4 cos 3x has its amplitude halved and its period doubled.

Which represents the new function?

3 Y
(A) y=2cos>x = 2
(B) y=2cosbx >
@ y=28 cos%x
(D) vy =8cos6x /23 R /Z)
L 7

I

=T A ey

) Academic Mathematics Pre-Public Examination
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46.  The interest rate on the loan shown in the chart below is 5% compounded monthly. How
much of the third payment is interest?

P ; — x <
aymen L
Period @)glery ‘“w Balance ($)
{month) $)- ald (
0 ' : 15,000
1 450 387.50 14,612.50
2 450 389.11 14,223.39
3 450 390.74 13,832.65
- HoN
@) $59.26 140 P
(B) $60.89
©  $62.50 % 16
(D)  $182.65 '
47. 24 semi-annual payments are required to pay off a loan. How many yeats does this
represent? E
@A) 1 /clu/ ‘o VT
B) 2
© 12
D 24

A
48.  The equation A = 1000(1.005(3_5)“epresents a bank loan that is compounded monthly.
How long has interest accumulated on the loan? T

(2.
(A) 1.5 years
(B» 3 years -
(C) Syears - ﬂ K‘S (9
(D) 36 years

b

\

e,
eSuE—
e
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49.  Which represents the highest interest that would be paid?

(A) 12% G
L7
(B) 12% monthly \/\\ U& - 9
© 19% daily W})}
(D) 19% monthly W { Mo 57&( Q Cwl L.

50. A student repaid a total of $2536.32 for a loan including the principal and interest. The
interest rate was 8% compounded quarterly for 2 years. What was the principal amount
of the loan to the nearest cent? ‘

(A)  $1864.27 8
B) $2164.72 ToY 7 = A / |
(C) $2174.48 S o )L L LOH”-

(D)  $2437.83
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PART IX
Total Value: 50 marks

Answer ALL items in the space iorovidé_d. Show ALL workings.
Value

3 Si. 40 members in a sports club were surveyed:

23 play ball hockey.

24 play tennis

18 play golf ‘

14 play tennis and ball hockey

8 play tennis and golf

2 play all three sports

1 member makes the refreshments and does not play any sport

Determine the number of people who play ball hockey only.

ODCK = @w?&\ YL R Txb w10 2%
We= | —x

—7 e
W=
§ P Lol QW{J\ 2 w’U/), \vgr%l@%_
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52.(a) In Newfoundland and Labrador a license plate consists of a letter-letter-letter-digit-
digit-digit arrangement such as CXT 132. How many license plate arrangements are

possible if no letter can be repeated but numbers can? (There are 26 letters in the
alphabet)
2 95 7 Lo de g = [FE00000

52.(b) How many different arrangements of the letters iri the word MISSISSIPPI are

possible? 1[7} M

L 2leBo u;‘$

e R S oy
st

A ez Uk

e |
. 2P
SuLso
52.(c) A committee of six (6) members must be chosen from a group of four (4) males

and seven (7) females. In how many ways can the committee be chosen if there
must be three (3) males and three (3) females on it?

| Cuse . LL(_,fS o7 (g
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2 53.(a) When consideting the total arrangements of the letters in the word MOUTH,
" what is the probability of the vowels (O, U) being together?

CIAN Yo ngm./ 7 VD 0.0y 6Oy, VO

t (?Jrrms M,T t W . oo

i
k=4l - 2 = zu. 72 = Y&

3 53.(b) John is sometimes late for school in the mornings. Based on his track record, there
is an 85% chance of being on time when he remembers to set his alarm clock and a
40% chance when he doesn’t. Tomorrow there is a 60% chance that John wi]l set his
alarm clock. What is the probability that he will be on time for school ~ tomorrow?

35-? on A - Y07 on draag
— o ol

frdMCD - C:C)Z A el
TN UDT ae ol

bO] - 857 A~ ug-uog

bbx 0.85 + OHxOH

0.51 + 6.6 = 0.667
9-x2 | x+3 £
4 54.(a) Simplify and state any restrictions: : -+ v ;; - x to
I S A . [
(3-11(3%) 3y _
_ % wK¥g = X *-23
X* nIT KD 0,2
T ‘) !
7(
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54.(b) Tyrone can mow a lawn in 3 hours When Tyrone and Devon mow the same lawn
together they can finish it i in =2 hours How long would it take Devon to mow this
lawn on his own?

[ mmsowt L a0 = sex
‘3;:5”‘” B Fobdy 21 = 354
\ | A 2 = 4
R 35
oo [Zosa 2 _‘m

2SS

55.(a) A spherical balloon is being inflated. The surface area (SA), in square meters, is
related to the time in minutes as show in the table below.

Time (s) 0 1 2 3 4
SA (m?) 13 28 50 79 113

Using a graphing calculator, the quadratic regression function give as follows:

QuadReg:

a =3214 < e
b = 12,243 e
¢ =12.829

Wiite the quadratic function that best models this data and then use the function to
find the time at which the balloon has a surface area of 40 m?. Be sure to include
what each variable represents.

)
el

Y T3 U4 2 2 F (2. B2

U Sa 2n®s 293 x + 1182 selve wf gusd oo

oz B.2ih b =122y = — BT

S = Suctoee Oy K= - 12243+ \S—(\a..zug)'"..‘»f(!..nm)(-?:r.w
bnce G
| we =12.24% f_x 494. 2.
Academic Mathematics Pre-Public Examination .. 11’(]’%@ 210f23
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55.(b) Given the function f(x) = —4x® + 2x? — 3x + 56, complete the table to describe

its charactetistics.

i)

y—inter‘dept

=
56

and behaviour
{left and right)

(A cwhic)

(cebic)

Max # of possible
x-intercepts 3

i)

o cwloic

ok W T4 dwoo

fover % &U\

4 56.(a) Algebraically solve for x: \/% = 45%+1
1 .

Explain why the graph of this function has the range {y € R}.

eo g,,',‘]él_q \)m‘.\&ﬁ,‘g

-G_V\é b

LK, ’%t"’\ & le wm»h\

M%MF\R ob |

-~ S+ ! — _
(3) = ) > -2 = lox
7 T o
- L S xat \o
7
(2) = Y —
—_— 2 = X
-k z (5x+") 20
Z‘ . h
2 = 7
2 - 'L = X
. 3. b
_1l7T lox42 “
Pre-Public Examination Page 22 of 24

Academic Mathematics



56.(b) The amount of a substance present after x hours is given in the table below.

X | Time (hours) 0. 1 2 3 ry
\ [ _Amount (g) 2000 1000 500 250 125
2 ) Use this information to create an equation of the form y = ab* that models
the data.
o= jaihall (x=e) N O)
5
= 2000
. or
, _ X
| W 2o (o.s)
b = rm_ < A v Roee .
"25\ pro_,- ﬂ‘i_ o 0.5
2 | (ii)  Use this equation to find the time at which the amount present is 31.25 g,
x
2l 249 = Reoco (ms*) ,
i AT
X
o.015 425 = [0:5)
(a\o\&»’éﬂz%\) X (o ors)
lon (0017 X
4 57.a) Algebralcally solve forx: 28 1-3*2=9
("*"‘) (mb (z) - (‘3<+'?.) !03(3? =
xiog (2D 4 2{og(®)

% ‘0%(}) - (93(_‘27 - X lng('ﬂ ~ 2 [03C3> o

K ’03(7*) '““‘Klo?(:'ﬂ = l(b‘a(?-)"“ 'Z(O%C.%)

_,(:_i' .‘G_t)"‘ = |.7255=

e e

4 tog® 4 2[03('}-\

— & ¥ 6‘
X - '"7' ’ 2 8 5,—-
Academic Mathematics - Pre-Public Examination
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57.(b) Andy deposits $1000 into a savings account that pays 3% per year, compounded
monthly. Determine how long it will take the investment to be worth $5000.

‘A“-’;Ac-_([-f‘i p= 6.63% Iz =6:0028 nw= |2 +

A = towo(roors)™ > iy.se = (2
- +

124

sD00 = 806 (1.0625") l"zm 7
oo fo&o

lou(S) = 124 l%(* ) Zra=

‘6 <) = - 4 T A

Q
(:%%(’J;;) (i-ee2s) boud SU yrsrs,
58.(a) (i) Create a sinusoidal 'Anction of'the form y = @ sin b(x — ¢) + d with an

amplitude of 3, a period of 180°, a phase shift of 90° to the left, and a
midline at y = 6. ' opP

=73 c =90 f+ T +q0°

m P [ 1es =~ 6 :
Seo = 2 0elp. = 2 >
= 2 sia 2 (K*"t’b) ""’6
(ii)  Use this function to determine the range of the graph produced by the
function. ‘ ‘
Mid = ( mex = &3 9 )

Miaz b -3 =73

‘ MMA % éﬁ
E3 1 C! er e -.)&.be_cf *
59, Sara borrowed $5000 at a rate of 6%compound¢d manthly for 4 years. How much
interest will Sara be charged for borrowing the money?

A.-: A@ (H—iy\ | = @,06% l'L = o-'oo:.ﬂ: Ux\t? =49
A= 5@00(;.005)“8’
A= 352, us

T dese gk A - Ao = 6257 45 ~sDOC

Academic Mathematics Pre-Public Examination — Page 24 of 24
41252 . 45" )



