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General Marking Instructions

Please do not make any marks in the student test booklets. If the booklets have
marks in them, the marks will need to be removed by departmental staff prior to sample
marking should the booklet be selected.

Please ensure that

= the booklet number and the humber on the Answer/Scoring Sheet are identical

» students and markers use only a pencil to complete the Answer/Scoring
Sheets

= the totals of each of the four parts are written at the bottom

» each student’s final result is recorded, by booklet humber, on the corresponding
Answer/Scoring Sheet

» the Answer/Scoring Sheet is complete
= a photocopy has been made for school records

Once marking is completed, please forward the Answer/Scoring Sheets to Manitoba
Education and Advanced Learning in the envelope provided (for more information see the
administration manual).

Marking the Test Questions

The test is composed of constructed response questions and selected response questions.
Constructed response questions are worth 1 to 5 marks each, and selected response
questions are worth 1 mark each. An answer key for the selected response questions can
be found at the beginning of the section “Booklet 2 Questions.”

To receive full marks, a student’s response must be complete and correct. Where
alternative answering methods are possible, the Marking Guide attempts to address the
most common solutions. For general guidelines regarding the scoring of students’
responses, see Appendix A.

Irregularities in Provincial Tests

During the administration of provincial tests, supervising teachers may encounter
irregularities. Markers may also encounter irregularities during local marking sessions.
Appendix B provides examples of such irregularities as well as procedures to follow to
report irregularities.

If an Answer/Scoring Sheet is marked with “0” and/or "NR” only (e.g., student was present
but did not attempt any questions), please document this on the Irregular Test Booklet
Report.
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Assistance

If, during marking, any marking issue arises that cannot be resolved locally, please call
Manitoba Education and Advanced Learning at the earliest opportunity to advise us of the
situation and seek assistance if necessary.

You must contact the Assessment Consultant responsible for this project before making any
modifications to the answer keys or scoring rubrics.

Youyi Sun

Assessment Consultant

Grade 12 Pre-Calculus Mathematics
Telephone: 204-945-7590

Toll-Free: 1-800-282-8069, extension 7590
Email: youyi.sun@gov.mb.ca
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Communication Errors

The marks allocated to questions are primarily based on the concepts and procedures
associated with the learning outcomes in the curriculum. For each question, shade in the
circle on the Answer/Scoring Sheet that represents the marks given based on the concepts
and procedures. A total of these marks will provide the preliminary mark.

Errors that are not related to concepts or procedures are called "Communication Errors”
(see Appendix A) and will be tracked on the Answer/Scoring Sheet in a separate section.
There is a Y2 mark deduction for each type of communication error committed, regardless
of the number of errors per type (i.e., committing a second error for any type will not
further affect a student’s mark), with a maximum deduction of 5 marks from the total test
mark.

The total mark deduction for communication errors for any student response is not to
exceed the marks given for that response. When multiple communication errors are made
in a given response, any deductions are to be indicated in the order in which the errors
occur in the response, without exceeding the given marks.

The student’s final mark is determined by subtracting the communication errors from the
preliminary mark.

Example: A student has a preliminary mark of 72. The student committed two E1 errors
(2 mark deduction), four E7 errors (2 mark deduction), and one E8 error
(2 mark deduction). Although seven communication errors were committed in
total, there is a deduction of only 12 marks.

COMMUNICATION ERRORS / ERREURS DE COMMUNICATION

Shade in the circles below for a maximum total deduction of 5 marks (0.5 mark deduction per error).
MNoircir les cercles ci-dessous pour une déduction maximale totale de 5 points (déduction de 0,5 point par erreur).

E1 O E2 O E3 O E4a O ES

Es O E? O EBE O O E10 O

Example: Marks assigned to the student.

Booklet 1 | Selected Response | Booklet 2 | Communication Errors (Deduct) Total
Marks Awarded

25 7 40 12 7012
Total Marks 36 9 45 maximum deduction of 20
5 marks
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Scoring Guidelines
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Booklet 1 Questions
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Question 1 T1

Use the information in the diagram to determine the value of the arc length “s”, given the central angle

of 56°.
'}
Solution
o T )
0=56 x - 1 mark for conversion
180

g S6m  l4n

180 45
s = 06r

B 14m

S = 45 (3m) 1 mark for substitution

s = 114—5nm or 2.932m 2 marks l
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Exemplar 1

s= Or
= (5¥) @)

9= (6Fm )

[ —

————

1 out of 2

+ 1 mark for substitution

Exemplar 2
_ . /T S -Z?/,
S=er 5(0(/(@3'— %o— “Go
T,
ys<
R MTTX
S”(\HS” 3“\3
H2T
S= HS
2 out of 2

award full marks
E5 (missing unit of measure)
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Question 2

T5

Solve tan2¢9—5tan6?+4= 0 where 8eR.

Solution
Method 1
(tan@—1)(tan6—4) = 0
tan@ =1 tan@ =4
6 =1.3258
r
=" "  9_1326, 4467
4° 4
6=0.785, 3.927
0="12%n
4
=1.326+2km
i ~ where k € |
=" 4 2km
4
= 4.467 + 2k
Method 2

(tanH—l)(tan9—4) =0

1 mark for solving for tan € (%2 mark for each
branch)

2 marks (2 mark for each value of 8)

1 mark for general solution

4 marks l

tan@ =1 tan@ = 4 1 mark for solving for tan € (%2 mark for each
6 =13258 branch)
r
0= % 0=1326 2 marks (1 mark for each value of )
6 =0.785
o="11
g T where k € 1 1 mark for general solution
=1.326+km
4 marks l
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Exemplar 1

\d’ Y= X
x* -CxtU= 0
(x- 1YX=11=0
\(v\" =0 X=1=0
K= L‘\ b e -’3‘
i ‘Mo = |
W \
OUt of A\ o
it _q’ '

d‘(c\b ,
D% e 225
\,\

U5 e T, Uek

2out of 4

+ 1 mark for solving for tan

+ 1 mark for values of 8

E3 (variable omitted in lines 1 and 6)

E2 (changing an equation to an expression in line 7)
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Exemplar 2

"0 - Stanb v Y o

(oot -5 Y -

Yo = \ ‘ol "'6

6\:‘0 195 B~ \.371 ™

wwwwwwwww | |

%m"-O,'\ 53~ Y

003008 oy ~us160 |

21> out of 4

+ 1 mark for solving for tan &

+ 2 marks for consistent values of 8
— Y mark for arithmetic error in line 2

Exemplar 3

Tong = x
Z-5x+4 =0
K=Y (x=1) =0
=4  X=|
Wre=4 +tand= |
O=75.90 &=us°

2out of 4

+ 1 mark for solving for tan &
+ 1 mark for values of 8

12
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Question 3

R8, R10

Solve:

25x _ 3(5)x—3
Solution

log2* = log[3(5)x_3]

Sxlog2 =log3+(x—3)log5

Sxlog2 =log3+ xlog5—3log5
Sxlog2 — xlog5 =1log3—3log5
x(5log2 —log5) =log3—3log5

L= log3 —3log5
5log2 —log5
x =-2.009

> mark for applying logarithms

1 mark for product rule
1 mark for power rule

> mark for collecting like terms

> mark for isolating x

> mark for evaluating a quotient of logarithms

4 marks l

14
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Exemplar 1

/g(25°°> - o (3¢s=)
Exclogz - -2y (3-%)
'5ac/egz_ : o£-3 /39(/5)

172 out of 4

+ 2 mark for applying logarithms
+ 1 mark for power rule
E7 (notation error in line 2)

Exemplar 2

(éx)]ogz. = /Oﬁ%Jr(u"quﬁ g

(5’70{031~(-x¢3) |03 52 'Oﬂ%
|

o]

20\ T J—-Q—”""
(590‘(«’)b logl‘f03§

gty = - 1,1490
Ll')( p ‘lgo'o
/)( = 014‘53'5

214> out of 4

+ 72 mark for applying logarithms

+ 1 mark for product rule

+ 1 mark for power rule

+ 2 mark for evaluating a quotient of logarithms
— % mark for arithmetic error in line 5
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Exemplar 3

sX X-3

a =185
-3
loga™ = log 15
sx loga =&-3) 915
5xloga = Xlogis -3log s

5x loy a=X |om5- = -3 "’3)5'

x (5l0g5-log)5) = =3 19915
5 log 2~ logls 5 loga-loyls

x —-— ""lo )79\9\

3 outof 4

+ 2 mark for applying logarithms

+ 1 mark for power rule

+ 2 mark for collecting like terms

+ 2 mark for isolating x

+ 2 mark for evaluating a quotient of logarithms
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Question 4

P3

David and Sarah are in a class of 10 boys and 8 girls.

A committee of 3 boys and 2 girls is to be selected from the students in this class.

Determine the number of possible committees if David and Sarah cannot be on the same committee.

Solution

Method 1
All: 10 C3 X 8C2 =3360

Both: 9C2 X 7C1 =252

3360 — 252 =3108

Method 2
Case 1: David, not Sarah 9C2 X C2 =756
Case 2: Sarah, not David 9C3 X 5 Cl = 588

Case 3: Neither David nor Sarah 9 C3 X ; C2 =1764

756 +588+1764 = 3108

1 mark for all possible committees
1 mark for both on the committee

1 mark for subtraction of cases

3 marks l

Y5 mark for Case 1

15 mark for Case 2

1 mark for Case 3

1 mark for addition of cases

3 marks I

18
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Exemplar 1

Wt o L
-4-¢ . 7.0 = 30Qup

H) — -
(o5 737 - 37 7

(ol% H - —
reither 9 § 7
one

1 outof3

Method 2

+ 1 mark for Case 3

+ 1 mark for addition of cases

— 1 mark for concept error (permutations instead of combinations)

Exemplar 2

Case | IOC‘5 ’ QCZ:I’LO'?%:'&?CO

Both are on
the commitfees

Case 9
Aeither are on
the committees

('Bof'h\—'(neiﬂrer) - 33,0 - 5%% = Z2T7e

2outof 3

+ 1 mark for all possible committees
+ 1 mark for subtraction of cases
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Exemplar 3

A(Duid o8+ P nly )+ PlneDlid, o $ech)
’<‘1Cl. 862> t <Iocg ' 7C,> *(763 ' 7693
(36-28) +(h0 - 1) (& 2)

- 1008+ 310 + 1761
=31 comwmitee @0%'4' L;/p'ﬁl;eﬁ

2outof 3

+ 1 mark for Case 3
+ 1 mark for addition of cases

Exemplar 4

DO\VTC\‘ (\0C3\(’7 Cg\: 15?0
ot (al)(sCq ) = 202
;1‘5'90«;35’):! LT ‘

1 outof 3

+ 1 mark for addition of cases
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Question 5 P4

2

10
In the binomial expansion of (i - xs) , simplify the 7th term.
X

Solution
3Y 56
t7 =10 C6 (_2} (—X ) 2 marks (1 mark for 10C6 , ¥4 mark for
) each consistent factor)
t = 210(2](#0)
7 8
X

1 mark for simplification (%2 mark for
coefficient, /2 mark for exponent)

3 marks l

£, =17 010x22
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Exemplar 1

__ n-, ¥
k\u\ N La S

0T
VD] m

- \%\x»\
- 1080
TR (M
Lok’
X5
0¥0 X
-V 0%OW

12 out of 3
+ 72 mark (’2 mark for each consistent factor)

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Exemplar 2

2outof 3
+ 2 marks (1 mark for ! OC 6 > mark for each consistent factor)
E4 (missing brackets but still implied in line 1)

Exemplar 3

n-¥ K
‘6‘_\,1: '\ y‘ a' b
¢

Cn® 16 S
63
=0 (%c‘\ (’““)
= ‘;\O@\oﬂ
- Hlo x>

2outof 3

+ 1 mark for 1OC6

3 4
+ Y mark for (—2}
X

+ 2 mark for simplification of coefficient
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Question 6 R10

A lake affected by acid rain has a pH of 4.4.
A person suffering from heartburn has a stomach acid pH of 1.2.

The pH of a solution is defined as pH = —log [H+] where [H+] is the hydrogen ion concentration.

How many times greater is the hydrogen ion concentration of the stomach than that of the lake?

Express your answer as a whole number.

Solution
Method 1
pH = —logI:H+:|
—pH = logI:H+:|
[H+] =107PH 1 mark for exponential form

H+] 12
I: stomach __ 10

— 1 mark for comparison
[ ut ] 10744
lake

=1584.9
=1585 2 marks I
Method 2
Lake )
4.4 =—log H+]
4.4 = log[H+:|
10744 = [H+ ] > mark for exponential form
Stomach )
12=—-log H+]
-12= 1og[H+]
10712 = [H+ ] 2 mark for exponential form
[H+] 12
stomach _ 10 1 mark for comparison

[H+] - 10744
lake

_ 1032
=1585 2 marks l
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Exemplar 1

QCX\‘\*] L= -\ocyﬂ“]
WW“4%§“] logh = —leaTh']
0,07 AegTn] 0,07 = —lea TH
(o, W Hogoo): W
H= 0,0\ H* = 110l

|, 1o130,100 = 5.7C \ times bigger

1 outof 2

+ 1 mark for comparison
E6 (rounding too early in line 3)

Exemplar 2
Lake
— £¢rsm
“loa Ut
log [4°) ol -y [4]
-dd - ‘fg@ ) 4 8 =~log [4%)
-y s /0504*) -1 = \OC_»)QA;B
"GQ =rL\+
i <[] o8 <L
o
/0%
’O-'S.Q time 3{(0\1“«-
1 out of 2

+ 1 mark for exponential form

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Exemplar 3

ONL*é‘ g e L\"*\

\>\—\ - —\05( \'\*\

b= -\ ™)

\O =R
2508 ReH = H T

Seevre N o\,
pH = -vea(H )
\"l = '\%CH*X
\D\a‘: ‘r\“'
}5HA =

The ‘(\\,\drocsm DO (dAentrai 13
23\BoS mere neentaid.

1/2 out of 2

+ 1 mark for exponential form
— Y5 mark for arithmetic error in lines 4 and 9

Exemplar 4

Z.2

[0

- 1595

2out of 2

28
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Question 7 T5

Solve the following equation algebraically over the interval [O, 2Tt] .

cos20—3sin@—-2=0
Solution

(1 —2sin? 9) —3sinf-2=0 1 mark for correct substitution of an appropriate identity

2sin?@—3sinf—1=0
2sin20+3sin0+l =0
(2sin@+1)(sinf+1)=0

) 1 .
sin @ = ) sin@ = -1 1 mark for solving for sin @ (2 mark for each branch)
9= 7_n, H 0= 3_71: 2 marks for solutions (1 mark for each branch; /2 mark for
6 6 2 each value in the left branch)

4 marks l
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Exemplar 1

(6530= |-35m°Q
225’0 -3si00 <34/
15i°0 -3sin0+!
) )
saeeq 3inG* |

i w»*_ﬂm,.o_a"““"‘z
[sin6=T

e

3 outof 4

+ 1 mark for correct substitution of an appropriate identity
+ 1 mark for solving for sin &

+ 2 marks for solutions

— 7 mark for arithmetic error in line 3

— % mark for arithmetic error in line 4

E2 (changing an equation to an expression in line 2)

E7 (notation error in line 6)

Exemplar 2

(6320 -3s.7f-2-0
1-15nlQ -35 46220
2810 -35.,,0+1 = 0

(‘25949 -1 \) (Sm, o+1)

50120 Sm +12()
S;né'vl
Y
Suf) = L
. 6: &
Gg% 7

21> out of 4

+ 1 mark for correct substitution of an appropriate identity
+ 2 mark for solving for sin &

+ 1 mark for solution in right branch

E2 (changing an equation to an expression in line 4)

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Question 8 R12

Explain how the value of n affects the behaviour of the graph of the polynomial function

p(x)=(x+3)(x—-1)",as p(x) approaches the x-intercept at x =1.

Solution

If n is even, the graph will turn at the x-axis at x = 1.

If n is odd, the graph will cross the x-axis at x =1. 1 mark I
or

As n increases, p(x) will become flatter around the intercept at x = 1.
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Exemplar 1

T velve YR Wit charge e w\uH‘.phcth

of e fonchon | Fleredore cm&eb&\n%@\ whed e

n

N valve s he  graph will e ol @ferend .

/2 out of 1

award full marks
— 7 mark for lack of clarity in explanation

Exemplar 2

¢ n s odd, the 3r~aph Wi cross the x-ax\s
ax X =\,

/2 out of 1

award full marks
— % mark for lack of clarity in explanation

Exemplar 3

* i# (n) s an odd number that means the(el) wil just toucia
the infercepts.

% A0k 18 () 5 an even number that mmeans (X=1) will <ross
+hwe H\chabs.

Ooutof1l
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Question 9 T1

Sketch the angle —320° in standard position.

Solution

1 mark for angle drawn in quadrant I

1 mark l

A

-
N

N

Note(s):

= If directional arrow is not indicated, it is a communication error, E1 (final answer not stated).
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Exemplar 1

Y
A
°°
ot
< » X
\
loutofl
award full marks
E1 (final answer not stated)
Exemplar 2
Yy
4
)«
< } > X
Ooutof1l

35
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Question 10 R5

Given the graph of y = f (x) , explain how to graph y = f (—x) .

A
\_

v

=

Solution

Multiply the x-coordinates by —1. 1 mark I

or

Reflect the graph over the y-axis.
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Exemplar 1

cince e is N0V
Y)G’J}QJF/VQ/ {0
hea Fpoverthe
X~AXTS 010V
woLsd FliP belw the V=l

(Ve 50 Any oS3 tire
Nl bei s he e 1 egidtie

Ooutof1l

Exemplar 2

Vou have to diide the x values by -/,

loutofl

Exemplar 3

Ooutof1l

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Question 11 R14

3(x—1)
(x-1)

Explain how the graph of y = is different than the graph of y =3.

Solution

3(x-1
There is a point of discontinuity (hole) when x =1 on the graph of y = (x—l) 1 mark l
x —_—
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Exemplar 1

Tk 6&1%,«@ D el kove
NO~ EeCeATSS cble \/o(c/(/S/ ad L~:j<9¢/~ cen ol
0(.\/?0((/ \OU Ze€ro, (NL\“((/ %/«fl\cfe U:S

0(065 not L\(»Vc C/\J ’f\OI‘\ [oem\.‘ss«b‘e veles.

loutofl

Exemplar 2

I+ /s not dH¥erent
y=3 is the same as 4= ?fSO
becavse the (x-1)

cancels itself.

3§Zj§\3
43 SRR
4= % 973

Ooutof1l
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Question 12 R3

Given the graph of f(x), sketch the graph of g(x) =271 (3x).

f(x) A

A
—_
|
\’UJ
|
— -
<

(3,-2)
v
Solution
g(x) Y 1 mark for horizontal stretch/compression
* 1 mark for vertical stretch
2 marks |
(2,2)

A
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Exemplar 1

»
>

A

Q "“\ \/

112 out of 2

award full marks

— % mark for arithmetic error (one incorrect point)

Exemplar 2
y
ﬂu
, (8,
RN
< +——t + + v
9 - I
£9, ' (%)
1 out of 2

+ 1 mark for vertical stretch
E9 [coordinate point labelled incorrectly (9, 4)]

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Question 13 R13

Determine the equation of the radical function represented by the graph.

y

A

4

A

Solution
y=2Jx-1-2 1 mark for vertical stretch

1 mark for horizontal translation
1 mark for vertical translation

3 marks l
or

y=4(x-1)-2 1 mark for horizontal compression
1 mark for horizontal translation
1 mark for vertical translation

3 marks I
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Exemplar 1

\/t"—‘ ')(-:
BV

T -

1 outof 3

+ 1 mark for vertical translation

Exemplar 2

g‘b\\-,\ooﬁbf:“ e

1 outof 3

+ 1 mark for horizontal translation

+ 1 mark for vertical translation
— 1 mark for concept error (logarithmic function instead of radical function)

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Booklet 2 Questions
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Answer Key for Selected Response Questions

Question Answer Learning Outcome

14 D P1

15 A T2

16 D R13

17 B T4

18 B P4

19 D R12

20 B R7

21 A R4

22 C R7, R8

46
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Question 14 P1

There are 2 types of pencils, 3 colours of highlighters, and 5 styles of pens.

If you must select one of each to form a set, how many different sets of writing instruments are possible?
a) 10
b) 11
c) 25

d) 30

Question 15 T2

The point P(H) lies on the unit circle. What are the coordinates of the point P if 8 =120°?

1 V3
Y22

b |- -2

143
d .=
' 2 2)

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Question 16 R13

Identify the function that has a domain of {x|x > 7} and a range of {y|y > 0}.
a) f(x)=+x+7

b) f(x)=+x-7

o) f(x)=Vx+7

9 f(x)=vx=7 J

Question 17 T4

Using y = —10cos [B (x - C)] + D, the value of C that corresponds to the following graph is:

y

A
a) 5 20
b) 10 |
c) 15
d) 20

< > X
10 20
v
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Question 18 P4

Given the following row of Pascal’s Triangle, identify the binomial expansion with these coefficients.

1 5 10 10 5 1

a) (x+ y)4
b) (x+y)
c) (x + y)6

d) (x + y)7

Question 19 R12

Identify the graph of the function f(x)=—(x—2)(x— 1)2 (x+1).

a) A b)

A
| >
D

v

A
<~\
q
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Question 20 R7

Determine the value of log 9 (log 3 27) .
1
a j—
) 3
b) —
) 2
c) 2

d 3

Question 21 R4

If (x, y) is a point on the graph of y = f (x) , identify the coordinates of this point on the graph of
g(x) = f(Zx)+ 5.

Question 22 R7, R8

Identify an equivalent expression for 1+ log2 5
a) log 5 5
b) log2 7

c) 10g210 J

d) log211
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Question 23

R10

Solve:

210g4x—10g4(x+3):1

Solution

2log, x —log, (x+3)=1

x2
10g4 x+3 =1

2
]_ X
x+3
2
dx+12=x
X2 —4x-12=0

1 mark for power rule
1 mark for quotient rule

1 mark for exponential form

2 mark for solving for x
> mark for rejecting extraneous root

4 marks l

52
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Exemplar 1

mﬁ( 3/\

ﬂ((ﬂoﬁa\ %
X

/9& -
~ry T T
i - %
XX3
~ (e

-

X
\

/)(/1“(0

21> out of 4

+ 1 mark for quotient rule
+ 1 mark for exponential form
+ 2 mark for solving for x

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Exemplar 2

X
X{o (,(B(T’; - !

] L
g - (L)
3

2
X

- /1 6r 49)

T
L[kl} Z(()( +4 %6 =X

3; 320y 23

3 (" + 8x 4‘{7/) 15

3 ( *4) (x+2)

X%L’(’ =

21> out of 4

+ 1 mark for quotient rule
+ 1 mark for exponential form
+ 2 mark for solving for x

E2 (changing an equation to an expression in lines 5 and 6)

54
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Question 24 R2, R5

The following transformations are applied to f (x) , resulting in a new function, g(x).

e reflection over the y-axis
e horizontal translation of 3 units to the right
e vertical translation of 4 units down

Write the equation of g(x) in terms of f(x).

Solution
g(x) = f(—(x - 3)) —4 1 mark for horizontal shift
1 mark for vertical shift
1 mark for reflection
or

3 marks l

g(x):f(—x+3)—4
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Exemplar 1

ca(ﬁbf f =y -y

2outof 3

+ 1 mark for vertical shift
+ 1 mark for reflection

Exemplar 2

jLCX)‘; C-)( —73) ’Ll

1 outof 3

+ 1 mark for vertical shift
+ 1 mark for reflection

— 1 mark for concept error [ g(x) not shown as a transformation of f(x)]

Exemplar 3

g(@ = fox-2) - 4

3outof 3

award full marks
E7 (notation error)

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Question 25 T4

The height of a bicycle pedal as the bicycle is moving at a constant speed can be represented by the
following function:

2
h(t) = 15cos?“t +30
where / is the height of the pedal above the ground, in cm, and ¢ is the time, in seconds.

a) Sketch a graph of at least one period of this function, where ¢ > 0.
b) Determine the height of the bicycle pedal at 7.5 seconds.

Solution
a) A
45 Amplitude =15 1 mark for amplitude
Period = 2n 1 mark for period
2n
height 5
(cm) =5

Vertical Shift = 30 1 mark for vertical shift

15
3 marks |

2.5 5

A
v

time (sec)

b) From the graph: 1 mark l
h(t) =15cm

or

From the equation:
n(r) = 15cosz?“(7.s)+ 30

=15cos3m + 30
=15(-1)+30

=15cm
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Exemplar 1
a)

A- 19
pidhae= 77
N Q

2outof 3

award full marks
— 1 mark for concept error (incorrect phase shift)

b)

‘ ‘ “ O
Ay 25 seonds Y hQ(fH “ Wﬂkﬂa&e(/y 20

l1outofl

work consistent with answer in a)
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Exemplar 2

a)
h
s
3oT
{5~
< —— +— > 1
r 2 % 4 5
v
2outof 3

+ 1 mark for amplitude

+ 1 mark for vertical shit
E8 (answer included outside the given domain)

b)

|6cos(§5“/*7.6> 130

ISces(l{‘)f)’n' ) 30
[5¢eS ( 5“)"{3(9

l1outofl

award full marks
E1 (final answer not stated)
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Exemplar 3

4&

2outof 3

+ 1 mark for amplitude
+ 1 mark for vertical shift

b)
\(\(1,5’> z \(co&% (15> v30

loutofl

award full marks
E1 (final answer not stated)
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Question 26 R14

Sketch the graph of the function f (x) and determine the y-intercept.

4

0= e

Solution

- -« >-> X
1 mark for vertical asymptotes (2 mark for x = 2, 2 mark
for x=-2)
1 mark for horizontal asymptote at y = 0
12 marks for shape (2 mark for shape in each section)
y-intercept: -1 2 mark for y-intercept

4 marks |
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Exemplar 1

-
a
—

.,
_— .

y-intercept: ?(: —'\

172 out of 4

+ 1 mark for vertical asymptotes

+ 2 mark for shape (between vertical asymptotes)

+ 2 mark for y-intercept

— 2 mark for arithmetic error (incorrect points on graph)

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Exemplar 2

\fivﬁ-
Yz
o-2) (ot2)

(/L) ()

< &)
{ M=

L

T3
94
‘2
L
3

y-intercept: (o,- ) 3 Y

A

2> out of 4
+ 72 mark for vertical asymptote at x = 2
+ 1 mark for horizontal asymptote at y = 0

+ 72 mark for shape to the right of asymptote at x = 2
+ 2 mark for y-intercept
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Exemplar 3

x#L)
X
< 1%
-— C’ _,__é«v
318
- I -
=t
hAES
y-intercept:__y=-/ G| %
3 out of 4

+ 1 mark for vertical asymptotes at x = +2

+ 1’42 marks for shape
+ 2 mark for y-intercept
E9 (incorrect or missing endpoints or arrowheads)
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Question 27

R10

Kim solved the following logarithmic equation:

log2 (—g) = log2 (x—4)

— 2 —x—4
3

—x=3x-12

—4x=-12

Explain why x = 3 is an extraneous solution.

Solution
x = 3 is an extraneous solution because the argument in a logarithmic 1 mark I
equation cannot be negative.

66
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Exemplar 1

X=3 s Of

e o
because you cannat Tl
negative” |29

exa neous =l i on

/2 out of 1

award full marks
— 7 mark for lack of clarity in explanation

Exemplar 2

' R
Y= - = (_}\\1 %CB =)

} @awcxi%@m it

becguie  un en
AV Fhe oo
Joeat a4

/2 out of 1

award full marks
— 7 mark for lack of clarity in explanation

Exemplar 3
Because You canndt \hawe o
)0@ o 20 and i1 +this case

log, (2= log2 (0 )

o

Ooutof1l
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Question 28 R12

Determine the equation of the polynomial function represented by the graph.

»
\

24

A

—f 2
v

) ( x) = a(x - 2)2( X+3) 1 mark for x-int.erc‘epts (2 mark for each)
1 mark for multiplicity at x = 2

Solution

24=a(0-2)*(0+3)

24=a(4)(3)
24 =12a
a=2
p ( x) =2(x— 2)2(x +3) 1 mark for leading coefficient

3 marks I
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Exemplar 1

4]
oWz (M3)(%-a) +ad

2outof 3

+ 1 mark for x-intercepts
+ 1 mark for multiplicity

Exemplar 2

Y- (x+3)(x-2)

&f: X*-2x+3x" 2

\\_{: Xz-\—x—to

'\’.

|

1 outof3

+ 1 mark for x-intercepts

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Question 29 T1

: : L 2 .
Determine the coterminal angles with ?n over the interval [—271:, 47:] .

Solution

i ddad 1 mark (%2 mark for each coterminal angle)

1 mark I
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Exemplar 1

(—’w,” I’ZO; 140" )

loutofl

award full marks
ES5 (answer stated in degrees instead of radians)

Exemplar 2

Z—W“*'ZW-‘—.L_(E
E 3

:%‘f_zrr . LT
A

/2 out of 1

award full marks
— Y5 mark for arithmetic error

Exemplar 3

150, a X,

oo
@’ 3 3

N
e

/2 out of 1

award full marks
— 2 mark for procedural error (including one incorrect angle)
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Question 30 R13

a) Solve the following equation:
0=+4x—-8-2
b) Explain how your answer in a) is related to the graph of y =v/4x -8 - 2.

Solution

a) 4=4x-8

12 = 4x
x=3x22 1 mark l
b) The answer in a) is the x-intercept of the graph. 1 mark l
Note(s):

= x2>2 does not need to be shown.
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Exemplar 1

a)
0= {2t ~&
- (=)
1,/ = L\\l"”g
TR
2
| =

award full marks
— Y mark for arithmetic errors in lines 4 and 5

b)

AR NS 0N x- \OMCEPT ok X= |

l1outofl

work consistent with answer in a)

Pre-Calculus Mathematics: Marking Guide (June 2015)

73



Exemplar 2

a)

loutofl

b)

TAaA's e Somme equatieons yjost
Near ranged {a  eqgual ere, e

Iralied tnis woedtd ghiit W
?ve\(”'\ ACvv SinNCe X 18 1<

e bage e

Ooutof1l
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Exemplar 3

a)
0= Jux-% -2 Yy—y 20
Z &~
ZL = ’——{V"g ¥
of =iy ®
 HYx
12
(=5 \/
loutof1l
b)

MY ougWer ¢ A polukion of Ahe

Ooutof1l
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Question 31 T3, T6

Determine the exact value of sin 113—271: .

Solution

sin 13—“ = sin (3—n + E) 1 mark for combination

= (ﬁ] (l) + (_ﬁj (ﬁ] 2 marks for exact values (%2 mark for each)

2 2 2

_ M 3 marks |

4

Note(s):

= Other combinations are possible.
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Exemplar 1

P

San \)

-

- N
S (q{“ + ‘iu,)

3’\"(‘)

ST

~ ™ 2
S\ é-e’ » (Qj“a 4+ (OO

=5 = 7w
Jo , &
5 Y

12 out of 3

+ 1 mark for combination
+ Y mark for an exact value

Exemplar 2

ay oy
RT3

)

Sinorby= S E ) od )+ Cosl 7S ) Sin \%_)

_ V2 _J%
T o
—Je 3

(B
S‘“("?-)' u + g

3 outof 3

award full marks
E7 (notation error in line 3)
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Question 32 R1

1
x—5

Given the functions f(x)=x+2 and g(x)=

a) Determine the equation of the composite function f (g (x)) and its domain.

b) Determine the x-intercept and y-intercept of f ( g (x)) .

Solution
1 .
a) f ( g (x)) =——* 2 1 mark for composition
or 1 mark for domain

f(g(x)) = 2;__59 2 marks l

domain: {x e R, x # 5}

b) x-intercept: Y2 mark for x-intercept

WO [N]©o

y-intercept: 2 mark for y-intercept

1 mark |
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Exemplar 1

a)

)(kZB
Pl = CX9)

domain: C’m/ 53 ~ (S / 063

1 outof 2

+ 1 mark for domain
E7 (notation error in domain)

b)

x-intercept: >< - ”/2
Z

y-intercept; A« TS

=4

————

-3

loutofl

work consistent with answer in a)

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Exemplar 2

1 out of 2

+ 1 mark for composition
E7 (transcription error in line 4)

b)
x-intercept: CLl 2

y-intercept: q/5 = (L}/ 5

/2 out of 1

+ 2 mark for y-intercept

80
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Exemplar 3

a)

b
3
2

; }—
’.\’
N\

]-

oy
o9

-

)

>

f(e(x)=

domain: (/X '# 5 ) ;( EQ\\/

1 out of 2

+ 1 mark for domain consistent with f ( g (x))

b)
\

x-intercept: N‘Y/\rf\%

\
y-intercept:___ — & ( / 2\

loutof1l
work consistent with answer in a)

81
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Question 33

R9, R6

a) Sketch the graph of f(x)= log5 (x—=1).
b) Sketch the graph of £ (x).

Solution

a) y

[
+—>

A

s e o

Y mark for vertical asymptote at x = 1

2 mark for x-intercept at x = 2

" mark for increasing logarithmic function
> mark for consistent point on the
logarithmic graph

2 marks l

1 mark for the graph of the inverse
function consistent with a)

1 mark

82
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Exemplar 1

‘%‘
<
»

”‘? :v

s s s
A

112 out of 2

+ 2 mark for x-intercept at x = 2
+ 72 mark for increasing logarithmic function
+ 2 mark for consistent point on the graph

b)

Flx) (z)
Z ) f: £t

24\0 O 2

¢ i\l || &

v
®

loutofl

work consistent with answer in a)
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Exemplar 2

a)
Yy
'
| /
/
}
e
Vs
s :
1
A 4
2outof 2

award full marks
E9 (scale values on axes not indicated)

b)
y: /o/)g((-')
~ SY: ()(")
¢*= y-!
<
R (—_:”’vé,, / — —
Attt ¥
rd .
|
Ve ]
s’ “
l1outof1l
84
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Question 34 R14

Explain what the graph of a rational function looks like near a vertical asymptote.

Solution

The graph approaches infinity (positive or negative) as it approaches the asymptote. 1 mark l

or

The graph approaches the asymptote, but does not touch it.
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Exemplar 1

/2 out of 1

award full marks
— 7 mark for lack of clarity in explanation

Exemplar 2

/} ﬂffwag[‘, 7(/& ‘2%7/7?%{ Lef wt/ pevyr
75-—(,4 7L /aﬁnz '

/2 out of 1

award full marks
— 7 mark for terminology error in explanation

Pre-Calculus Mathematics: Marking Guide (June 2015)
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Question 35 R6

Given the graph of f(x)=(x— 2)2 ,

v

A

v

determine one possible restriction for the domain of f (x) so that its inverse is a function.

Solution
Domain: [2» °°)
1 mark l
or
Domain: (_°°’ 2)
Note(s):

= Other solutions are possible.
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Exemplar 1

Ixelk| X 204

Domain;

l1outofl

Exemplar 2

Domain: "X % + 2

Ooutof1l
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Question 36 T3,T6

Over the interval [0, 27|, determine the non-permissible values of @ in the expression csc 8(cos§+1).

Solution
cscl = — P 1 mark for correct substitution of an appropriate identity
sin
sin@ # 0 2 mark for sin@ # 0
60=0,m 2% > mark for consistent non-permissible values

2 marks l
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Exemplar 1

(s + | # 0O
s £ ~ |
o = ar

12 out of 2

+ Y% mark for consistent value of &

Exemplar 2

coce=_1

cose

cos &+ O
e,':.-_ %13}.;2

1 outof 2

+ Y2 mark for cos @ # 0 consistent with line 1
+ 2 mark for consistent non-permissible values

Exemplar 3

|
C5CQ = 5l

540 # O
Q=0T

112 out of 2

+ 1 mark for correct substitution of an appropriate identity
+ > mark for sin @ # 0
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Question 37 P3

Explain why 3 C g is undefined.

Solution

In the formula , C i the number of objects, n, must be larger than 1 mark l
or equal to the number of objects selected, .

or

You can’t select 8 objects from a total of 3.
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Exemplar 1

2 @not moKe ¥ qrodps

/2 out of 1

award full marks
— % mark for terminology error in explanation

Exemplar 2

/2 out of 1

award full marks
— % mark for lack of clarity in explanation

Exemplar 3

L(cq,/ge dof/ C’%(?l (/ﬂ %/e Ac‘ﬁfﬁ?/ 07DQ

hgga\,{[\‘/e hem ./C(

/2 out of 1

award full marks
— % mark for lack of clarity in explanation
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Question 38

P2

Solve:
Py =48(n-1)
Solution
n!

(m)(n -1

~—
—
S
|
[\)
~—
f&
Il
AN
o ¢]
—
S
I
—
~—

n(n—2)=48
n? —2n—48=0
(n—8)(n+6)=0

n=238 /n/z—/6

15 mark for substitution in correct formula

1 mark for expansion of factorial
> mark for simplification of factorials

2 mark for solving for both values of n
> mark for rejecting extraneous solution

3 marks l
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Exemplar 1

h!
(n-3)1

= fyn-4¢

n-(h=) (A2 = 4gn~4g
h(*=3n42) = 4gh-4§

h*-3n*tan-4gn+ 8=y
K> =3n>-4bn 448=(

2outof 3

+ 2 mark for substitution
+ 1 mark for expansion
+ 72 mark for simplification of factorials

Exemplar 2

N> 4 g(n-\)

A\

2outof 3

+ 2 mark for substitution

+ 1 mark for expansion

+ 2 mark for simplification of factorials

E7 (transcription error in line 1)

E2 (changing an equation to an expression in line 2)
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Question 39

R11, R12

Christine dives off a diving board.

Her dive is modelled by the function /() = 3 —3¢> —t+3, where h is her height in metres, relative to
the water surface and ¢ is the time in seconds after diving off the diving board.

a) Given that (t + 1) is a factor for the function h(t) , determine the other factors.

b) Sketch the graph of the function h(t) for the time interval t =0to¢=3.

¢) Determine how many seconds Christine is underwater.

Solution
a) —1|1 -3 -1 3
l -1 4 =3

b)

A

v

¢) Christine is underwater for 2 seconds.

Y5 mark for ¢ = —1

1 mark for synthetic division (or equivalent strategy)

> mark for determining other factors

2 marks I

> mark for f-intercepts
> mark for A-intercept

1 mark |

1 mark I
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Exemplar 1

a)
A R T
vy -1 4 -3
| -4 3> 0O

SR

x -4x +3
T - 3N = 1)
Al fochis afe (h 430 -1
2 out of 2

award full marks
E3 (variable introduced without being defined)

b)

h

A
YA\
-\ h a2

v
loutofl

award full marks
E8 (answer included outside the given domain)

c)
SR Wy vedr okes Lo
| econd 40 D SecondS

loutofl

award full marks
E1 (final answer not stated)
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Exemplar 2

a)

h ()= (Fr) (1-1) 3

2 out of 2

b)
h
A

< y—>¢
\ a 3

v

/2 out of 1

+ 72 mark for #-intercepts

C)

She was under water For | second.

l1outofl
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Exemplar 3

a)
D) (P3¢ 2 ades
P\ua tn 3 into equertion % 2e-301)= 3. -1z
- 3€‘3(33' mGe3 Bzt sd =3 &-zt-613

= 27~ 277343 Grgeea3 RS g

= 0.
=(¢-3) Faors =f (44 D=1 &3

(D)

ézfrfd& -3

£ 2¢-3

2out of 2

award full marks
E4 (missing brackets but still implied in line 2)
E7 (notation error in line 7)

b)
h
X0,3
3 a(
< g 39 > {
3
v
loutof1l
c)
Chrishae  pas wWidgy wartel For
7 second 'S
1loutof1l
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Question 40

T6

Prove the identity for all permissible values of x.

COS X

secx+tanx =

Solution
Method 1

1—sinx

Left-Hand Side

Right-Hand Side

secx+ tan x

1 sin x
+
COSX COSX

(l + sin x)(l —sin x)

cos x(l —sin x)

l—sinzx

(1 —sin x) CcoS X

2
COS X

(1-sinx)cos x

COS X
1—sinx

1 mark for correct substitution of appropriate identities

1 mark for logical process to prove the identity

1 mark for algebraic strategies

3 marks l
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Question 40 T6
Method 2
COS X
secx+tanx = —
1—sinx
Left-Hand Side Right-Hand Side
COS X
l—-sinx

cos x(1+sin x)

(1 —sin x)(l + sin x)

cos x(l + sin x)

1—sin2x

cosx(1+ sin x)

2
COSs X

1+sinx
cos X

1 sin x
+

COSX COSX

secx + tanx

1 mark for logical process to prove the identity

1 mark for correct substitution of appropriate
identities

1 mark for algebraic strategies

3 marks l
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Exemplar 1

Left-Hand Side Right-Hand Side
Secsx + +am Los X
| = SINAK

| . %ink
Cosx coS/X

| +SinA
coSKX

1 out of 3
+ 1 mark for correct substitution of appropriate identities

Exemplar 2
Left-Hand Side Right-Hand Side
| COSK Co5%
o5k b sy ) -SVX

SR .CES,%?_CZ.
- (ZR) T S G2
2'_02. 00s™x
3 Y g =
9!0’1+(m9x
@im o

o5T S\INAK
3% F+sinx )
(’OSZMka‘N T
G0 Sy )
057 snNx

1 outof 3

+ 1 mark for algebraic strategies
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Exemplar 3

Left-Hand Side Right-Hand Side
|, sy _CoX
COSR (U™ -y

X %\ﬂ)( C()S
CONX

- (ot s

oLt

o SR A SRS
e
\ - A

= flosx
| - 75w

\ - DR

1 outof3

+ 1 mark for logical process to prove the identity

Exemplar 4
Left-Hand Side Right-Hand Side
(‘\\f)\hﬂ
G fahx m o)
A4 2nx
= WBA (WO X - @5\[\-\'3?\%
N \ =Sk
T <L®%7
= (9% ¥
~ O e CogMn
O
2 outof 3

+ 1 mark for correct substitution of appropriate identities
+ 1 mark for logical process to prove the identity
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Question 41 R1, R5

Given the graph of f(x), sketch the graph of the function g (x) = — |f (x)| :

(%) "

A

1\
/

v

=

Solution

X
g(x) Y 1 mark for absolute value

1 mark for vertical reflection

2 marks I

»

A

)
v
=
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Exemplar 1

»

1 outof 2

+ 1 mark for absolute value
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Exemplar 2

A

»
>

1 outof 2

+ 1 mark for absolute value

Exemplar 3

»

A

(“‘)‘;\

1 outof 2

+ 1 mark for vertical reflection

106
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Question 42 T2

. 2 . . .
Given that cot 8 = —3 where @ is in Quadrant IV, determine the exact value of sin 6.

Solution
P(2,-5)
r? = (2)2 + (—5)2 Y, mark for substitution of x =2, y = -5
r¥=4+25 > mark for solving for r
r=+/29
=5

1 mark for sin @ (%2 mark for quadrant, > mark for value)

2 marks l

sinf = —
J29
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Exemplar 1
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112 out of 2

+ !> mark for substitution of x =2, y =35
+ 1 mark for consistent value of sin 8

Pre-Calculus Mathematics: Marking Guide (June 2015) 109



110 Pre-Calculus Mathematics: Marking Guide (June 2015)



Appendices

Pre-Calculus Mathematics: Marking Guide (June 2015)



112 Pre-Calculus Mathematics: Marking Guide (June 2015)



Appendix A

MARKING GUIDELINES

Errors that are conceptually related to the learning outcomes associated with the question will result
in a 1 mark deduction.

Each time a student makes one of the following errors, a 2 mark deduction will apply.

Communication Errors

arithmetic error
procedural error

terminology error in explanation
lack of clarity in explanation
incorrect shape of graph (only when marks are not allocated for shape)

The following errors, which are not conceptually related to the learning outcomes associated with the
question, may result in a ¥2 mark deduction and will be tracked on the Answer/Scoring Sheet.

El

final answer

answer given as a complex fraction
final answer not stated

E2 = changing an equation to an expression
equation/expression » equating the two sides when proving an identity
E3 = variable omitted in an equation or identity
variables = variables introduced without being defined
E4 «  “sinx2” written instead of “sin’ x ”
B * missing brackets but still implied
= missing units of measure
ES * incorrect units of measure
units . . . .
= answer stated in degrees instead of radians or vice versa
E6 = rounding error
rounding = rounding too early
E7 = notation error

notation/transcription

transcription error

E8

domain/range

answer included outside the given domain
bracket error made when stating domain or range
domain or range written in incorrect order

incorrect or missing endpoints or arrowheads

E9. = scale values on axes not indicated
graphing . . .
= coordinate points labelled incorrectly
E10 = asymptotes drawn as solid lines
e = asymptotes missing but still implied

graph crosses or curls away from asymptotes
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Appendix B

IRREGULARITIES IN PROVINCIAL TESTS

A GUIDE FOR LOCAL MARKING

During the marking of provincial tests, irregularities are occasionally encountered in test booklets.
The following list provides examples of irregularities for which an Irregular Test Booklet Report
should be completed and sent to the department:

completely different penmanship in the same test booklet
incoherent work with correct answers

notes from a teacher indicating how he or she has assisted a student during test
administration

student offering that he or she received assistance on a question from a teacher
student submitting work on unauthorized paper

evidence of cheating or plagiarism

disturbing or offensive content

no responses provided by the student (all *"NR"”) or only incorrect responses (*0")

Student comments or responses indicating that the student may be at personal risk of being harmed
or of harming others are personal safety issues. This type of student response requires an
immediate and appropriate follow-up at the school level. In this case, please ensure the department
is made aware that follow-up has taken place by completing an Irregular Test Booklet Report.

Except in the case of cheating or plagiarism where the result is a provincial test mark of 0%, it is the
responsibility of the division or the school to determine how they will proceed with irregularities.
Once an irregularity has been confirmed, the marker prepares an Irregular Test Booklet Report
documenting the situation, the people contacted, and the follow-up. The original copy of this report
is to be retained by the local jurisdiction and a copy is to be sent to the department along with the
test materials.
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Irregular Test Booklet Report

Test:

Date marked:

Booklet No.:

Problem(s) noted:

Question(s) affected:

Action taken or rationale for assigning marks:
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Follow-up:

Decision:

Marker’s Signature:

Principal’s Signature:

For Department Use Only—After Marking Complete

Consultant:

Date:
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Appendix C

Table of Questions by Unit and Learning Outcome

Unit A: Transformations of Functions

Question Learning Outcome Mark
10 R5 1
12 R3 2
21 R4 1
24 R2, R5 3
32 a) R1 2
32 b) R1 1
33 b) R6 1
35 R6 1
41 R1, R5 2

Unit B: Trigonometric Functions

Question Learning Outcome Mark
1 T1 2
9 T1 1
15 T2 1
17 T4 1
25 a) T4 3
25 b) T4 1
29 T1 1
31 T3 2
36 T3 1
42 T2 2

Unit C: Binomial Theorem

Question Learning Outcome Mark
4 P3 3
5 P4 3
14 P1 1
18 P4 1
37 P3 1
38 P2 3

Unit D: Polynomial Functions

Question Learning Outcome Mark
8 R12 1
19 R12 1
28 R12 3
39 a) R11 2
39 b) R12 1
39 ¢) R12 1
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Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark
2 T5 4
7 T5 4
31 T6 1
36 T6 1
40 T6 3

Unit F: Exponents and Logarithms

Question Learning Outcome Mark
3 R8, R10 4
6 R10 2
20 R7 1
22 R7, R8 1
23 R10 4
27 R10 1
33 a) R9 2

Unit G: Radicals and Rationals

Question Learning Outcome Mark
11 R14 1
13 R13 3
16 R13 1
26 R14 4
30 a) R13 1
30 b) R13 1
34 R14 1
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