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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 nhumber 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 Training 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 Training 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.

When a given response includes multiple types of communication errors, deductions are
indicated in the order in which the errors occur in the response. No communication errors
are recorded for work that has not been awarded marks. The total deduction may not
exceed the marks awarded.

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).
Noircir les cercles ci-dessous pour une déduction maximale totale de 5 points (déduction de 0,5 point par erreur).

E1 @ E2 O E3 O E4 O E5 O

E6 O E7 @ ES @ E9 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 70%2
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 P3

There are 24 different movies Kiandra can download to her computer. Determine the number of ways
she can select 15 movies.

Solution

o4 C1 5= 1 307 504 combinations 1 mark I
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Exemplar 1

?‘1[|g

1Y o
Q%—:s‘)\; 15|

/
21
21
ars!

loutof1l

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

T1

Given 6= 40°,

a) convert @ to radians.

b) determine the coterminal angles of & where 6 eR.

Solution
a)
9:40(Jlj
180
g_2"
9
or
0= 0.698
b)
0= 2_7: +2nk e Z
9
or

0 =0.698+2nk € Z

or

6=40"+360"k, keZ

1 mark l

1 mark l

10
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Exemplar 1

a)

Yo°x I . 4O . QT
180 180 9

loutof 1

b)

a-—-q‘ll-‘l' ATk where KER

/2 out of 1

award full marks
— Y5 mark for procedural error (kK € R instead of k €Z)

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 2

a)

9= 40

10° = i
V80

E—>=ql5'

Ooutof 1
b)

A

E #1Tn, ez |

J (7 21,
) 122 '

S
l1outof1l

award full marks
(consistent with concept error in a))
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Question 3

R10

Peter invests $560 per month at an annual interest rate of 4.2%, compounded monthly. Determine
how many monthly investments he will need to make to obtain at least $500 000.

Express your answer as a whole number.

Use the formula:

R[(l+i)" —1}

i

FV =

where FV = the future value
R = the investment amount each period
the annual interest rate

i =
the number of compounding periods per year

n = the number of investments

n
soof (1 292)"
12

Solution

500 000 = 012
12
n
560| (1+0.0035) -1
500 000 =

0.0035

500 000 = 160 000(1.0035" - 1)

3.125=1.0035" -1
4.125 =1.0035"

log4.125 = log1.0035"
log4.125 = nlog1.0035

. log4.125
log1.0035

n = 405.584

.. 406 monthly investments are needed.

15 mark for substitution

2 mark for simplification

> mark for applying logarithms

1 mark for power law

> mark for solving for n

3 marks |

14
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Exemplar 1

£00 00O = 5@,0[(! y 0.042 ) 'il
T 0,042

1000 = se0[(1r0en) 11
.-ggo ._._._.g‘oﬁ

375 = (oY =)
320 - (LDL-{l)ﬂ

_ Voo Vo042
loa 285 = 0 \eN T
_O\S--——"‘ ILQHL

) oo \- 042 0%y
. ts
7l javest men
0 36 man (j

o ®

2172 out of 3

+ 2 mark for simplification

+ 2 mark for applying logarithms
+ 1 mark for power law

+ 72 mark for solving for n

E6 (rounding error)
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Exemplar 2

560, 600 = 560 [ (.042)" /]
042
21,000~ %0 (.042)"
27. 5= .042"
[0g 37X = 1 [0g. 0H2-
n= M. 229432

172 out of 3

+ 2 mark for applying logarithms
+ 1 mark for power law
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Question 4 P2

Ishmael has 4 dogs, 5 cats, and 3 horses.

If he arranges all of them in a row, determine how many ways they can be arranged if each type of
animal must be grouped together.

Solution

31 ¢ 4] e 51 e 3| .
= 103680 ways | mark for arrangement of types of animals
types dogs cats horses 1 mark for arrangement of dogs, cats, and horses

of
. 2 marks
animals l
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Exemplar 1

DDDD CCCCC HHH
g! gl 2! - Y320

1/2 out of 2

+ 1 mark for arrangement of dogs, cats, and horses
— Y mark for arithmetic error

Exemplar 2

5Lg1+50 +2)
L(74+ 1o +6)
= LSO

> Q0D ueys

1

1 out of 2

award full marks

— 1 mark for concept error (adding instead of multiplying)

Exemplar 3

e

é L3RS

1 out of 2

+ 1 mark for arrangement of types of animals
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Question 5

T5

Solve the following equation algebraically over the interval 0 < < 27w

2coszl9+9c059—5 =0

Solution
2cos2 0+9cosfd—-5=0

(2c050—1)(cos9+ 5) =0
cosH:l cosd=-5

5w

0= E, — no solution
373

1 mark for solving for cos &

2 marks for solving for &
(2 mark for each value, 1 mark for indicating no solution)

3 marks I

20
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Exemplar 1

(Zwsﬁ- l)(_r,osef 5)
( \
2cosh-[ =0 cof) -5
Leos Il

o 2

- 21 L TC
6 G

;e

12 out of 3

+ 1 mark for solving for cos &
+ 2 mark for solving for @ (value of angle is consistent with reference angle)

E2 (changing an equation to an expression in line 1)

Exemplar 2

@Bess 1 Yeos o)
at{}fp*-[ =0 Co+) =0

2outof 3

+ 1 mark for solving for cos &

+ 2 mark for solving for one value of &

+ 1 mark for indicating no solution

— Y% mark for arithmetic error in line 1

E2 (changing an equation to an expression in line 1)
E3 (variable omitted in line 1)

ES5 (answer stated in degrees instead of radians)

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 3

Ixt+ Ax-5 =0

(ax= 1 X+ 5D

cos ©= S

3 outof 3

award full marks

E3 (variable introduced without being defined in line 1)
E2 (changing an equation to an expression in line 2)

E7 (notation error in line 5)
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Question 6 P4

7

. ) N B ) . . 2

Determine which term contains — In the binomial expansion of [—3 + 3x2j .
X X

Solution
Method 1

3\ R \F 6 -
(x ) (x ) =X 2 mark for substitution

2143k 2k -6
X X7 =x
—21+5k -6
X =X
21+ 5k =-6
Sk =15
k=3 Y mark for solving for k
. 1
. the fourth term contains — 1 mark for the 4™ term (or a term
X consistent with the value of k)
2 marks l
Method 2
7 6 5
1 1 2 1 2)\?

_3 s _3 (x ), _3 (.x ) 5 ven

X X X

1 1 1 1 mark for determining a pattern

217 167 xll ’

. the fourth .1 1 mark for the 4™ term (or a term
- the fourth term contains —¢ consistent with the pattern)

X
2 marks I
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Exemplar 1

, wC) e
F}_tu - ﬂCLﬁf h

X »ﬁ\@r'?jﬂéﬁf)h

x-‘&r - -2: 3k A A
=y X

-—ﬂJ - -2l « 3k 1A

2

(2~

Termn .

1 outof 2

+ 2 mark for substitution
+ 2 mark for solving for k
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Exemplar 2

baz -, (2 3D = 780 (3

b= 4G, (&) (32 = 2\ (@A)
by = 4Ca (Y (33 = 35 (5 ()
L= oCu (B (D) = 3B (&) (30
b, =-Cs (BT (3 = 2\ G (30

1 out of 2

+ 1 mark for determining a pattern

Exemplar 3

(X_a)ﬂ—k (Xa)h’- - X‘b

- -\ -
X al\ Xak_ Y 6

~A vk _ b

X

—Al+k ==l
k=15

The tbih ferm

112 out of 2

+ Y mark for substitution
+ 1 mark for term consistent with the value of &
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Question 7 T1

Determine the radius of a circle which has an arc length of 5 cm with a central angle of 3 radians.

Solution
s =0r
5=3r

5

r=§cm 1 mark I

28
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Exemplar 1

==

r

]

S
v

S
3

r:\-ca':l-

l1outofl

award full marks
ES5 (units of measure omitted in final answer)

E6 (rounding error)

Exemplar 2

5= C
D= DC

l1outofl

award full marks
E1 (final answer not stated)

29
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Question 8 T1

n
Tyler incorrectly sketched the angle 6 = — 7 in standard position.

Describe his error.

Solution

Tyler incorrectly indicated the direction of the angle as positive.

or

7 I
Tyler sketched the reference angle, not 6 = —Tn : 1 mark
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Exemplar 1

e didnt show He ourcoeo |
C&o‘xaﬂ n The CDY'i’fi’(;jr OU‘"@C—J“OF’?

l1outofl

Exemplar 2

A fnnj A iram({o n

12 out of 1

award full marks
— ' mark for lack of clarity in description

Exemplar 3

His oxcown 'S WTQ{\%

Ooutof1l
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Question 9 T6

2—sin29

Given the identity sec &+ cosf =
cos @

9

a) determine the non-permissible values of 6, over the interval 0 < 8 < 2m.

b) prove the identity for all permissible values of 6.

Solution
a) cosf=0
g=" , 3n 1 mark for non-permissible values
22 (2 mark for each value)
1 mark I
32
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Question 9 T6

Solution
Method 1
b)
Left-Hand Side Right-Hand Side
.2
secl+cosd 2-sin" 0
cos @
+ cos
cos
2
1+cos™ 0 1 mark for correct substitution of appropriate identities
cos @
1+1-sin’@ 1 mark for algebraic strategies
cos @
. 2
2—-sin” @ 1 mark for logical process to prove the identity
cos @
3 marks l

Method 2
Left-Hand Side Right-Hand Side
.2
sec @+ cos @ 2-sin” 0
cos &
2—(1—00520) oL o o
1 mark for correct substitution of appropriate identities
cos @
2
1+cos™ 0 1 mark for algebraic strategies
cos @
2
1 L Cos 0 1 mark for logical process to prove the identity
cosf cosf
sec @+ cos 3 marks I
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Exemplar 1

2
coS5e{0

—
)

L A
o %, 2

l1outofl

b)

Left-Hand Side

Right-Hand Side

Sec & <056
,_L.... + cos®e
coSe “cose

| + Cos'®

—

cosSe

a— Sl'nlg
—————
co$P

2outof 3

+ 1 mark for correct substitution of appropriate identities

+ 1 mark for algebraic strategies

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 2

Ooutof1l

+ Y mark for 9:37“

— Y, mark for procedural error (cos 0= 37“)

b)
Left-Hand Side Right-Hand Side
SISV O 2-6n*0
s ©
3- |- costO
OS6
| + o570
cos ©
b, eos0
oS © oS © j‘
oSG o5
SE€C © T L@S_&-
sec 9 1 CﬂSCS}
[NS= NS
3 outof 3

award full marks
E4 (missing brackets but still implied in line 2)
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Exemplar 3

)
AL 3
0 # = or ==

—

9# g + KT JRET

[

loutofl

award full marks
E8 (answer outside the given domain)

b)
Left-Hand Side Right-Hand Side
| .
A (F@EB}L | 2 sin®®
L y (0% wi-’f A S
cosP w0sH Cosh cosB
6620 2+ cos®O -
cesE
cos B
cos &
COSB
LHST RS
O out of 3

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Question 10 R8

Expand using the laws of logarithms.

ol
b4

Solution
loga —log b4 1 mark for quotient law
loga —4logh

1 mark for power law

2 marks l

38
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Exemplar 1

- \cha "'\D‘j bl—*
= {09 (2 )

O out of 2

+ 1 mark for quotient law
— 1 mark for concept error (subtracting the arguments)

Exemplar 2

M=a
N= b

los ()= log , @~ \og b

12 out of 2

+ 1 mark for quotient law
— % mark for procedural error (changing base of logarithms)

Exemplar 3

< \o%(?v“ \06\3\1
= \0%&* \%b + L\lOS

1 out of 2

+ 1 mark for quotient law

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Question 11 R4

State the equation of g(x) in terms of f'(x).

y

A T T

N\

\4
=

Solution

g(x) = f(2x)+3

1 mark for horizontal compression
1 mark for vertical translation

2 marks I

40
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Exemplar 1

2 )>0 o))
(O" 9') ‘?(O [ 5)

(,0) =& 3)

o=
b= X

A<3
glx)= j.i)_& —

1 outof 2

award full marks
— 1 mark for concept error (not writing an equation in terms of f (x) )

Exemplar 2
1 outof 2

award full marks
— 1 mark for concept error (introducing an incorrect horizontal transformation)

Exemplar 3

g(x)= &C[Jﬂ +)

1 outof2
+ 1 mark for horizontal compression

41
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Question 12 R6

Explain why the inverse of the graph of y = f (x) is not a function.

Y

A

A

Solution

The domain of f (x) was not restricted to ensure there is only one value of y for each x and

one value of x for each y.
or
The graph of the inverse will not pass the vertical line test.

or

The graph of f (x) does not pass the horizontal line test. 1 mark I
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Exemplar 1

y=f(x)
because there is
more  than one
- > x valve of ¢ for
each vajue of x
v
loutof1l
Exemplar 2

Becose W dos noy poss the worizonn) live fess

/2 out of 1

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

Exemplar 3

I+ doesn't poss ihe veciical Wne Lest

loutof1l

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Question 13 R10

Solve the following equation algebraically:

log(x2 + 5) — log(x2 + 1) =log3

Solution
x2 +5 )
log 3 =log3 1 mark for quotient law
x“+1
x2 +5 .
3 =3 > mark for equating arguments
x“+1

x2+5=3(x2+1)

2 +5=3x+3
2 =2x2
1=x2
+l=x

> mark for solving for x

2 marks |

44
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Exemplar 1

log (A S

—_— = 'lec':h 3

log (5241

f'}?-r‘) — ) [\‘yl-ﬂ- \)
TS = 32 3

X -

S = ;"Pla—g,_

-3 5

d = g,y‘l

Q2

1 out of 2

+ 2 mark for equating arguments
+ 2 mark for solving for x

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 2

Looy (Z22) = Log?

1 outof 2

+ 1 mark for quotient law
Exemplar 3

d, =
|Go\(7’f‘*‘)> |
- {':lz:)
L %341 3
=

W 45 -
T R ;>

1172 out of 2

+ 1 mark for quotient law
+ 2 mark for equating arguments

46

Pre-Calculus Mathematics: Marking Guide (January 2017)



This page was intentionally left blank.

Pre-Calculus Mathematics: Marking Guide (January 2017)

47



Question 14 R4

Describe the transformations used to obtain the graph of the function y = 5f (x + 1) from the graph

of y = f(x).

Solution
Vertically stretch the graph by a factor of 5 and translate the graph one unit left.

1 mark for vertical stretch
1 mark for horizontal translation

2 marks l
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Exemplar 1

A5

x =

0 out of 2

Exemplar 2

© horizontal franslation by a +actor
of | to the left

. vertical stretch by a factor of
5(y-5)

1172 out of 2

award full marks
— % mark for terminology error in description
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Question 15

P3

Solve algebraically:
, C 5= 3n+4

Solution

|
3544
(n—2)12!

Mn;25;4ﬁ I(3n+4)

2
n(n-1)=2(3n+4)

nz—n:6n+8
n2—7n—8:0
(n-8)(n+1)=0

n=8 p==1

> mark for substitution into equation

1 mark for factorial expansion
2 mark for simplification of factorials

> mark for rejecting the extraneous root
> mark for the value of n

3 marks l
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Exemplar 1

h:{ﬂzgn t3
nj-c?4~9-0

(n -4 )p42)
n=4 Ne -2

12 out of 3

+ ' mark for substitution into equation
+ 1 mark for factorial expansion

+ 2 mark for simplification of factorials
+ 2 mark for the value of n

— Y mark for arithmetic error in line 4

— Y2 mark for arithmetic error in line 5

E2 (changing an equation to an expression in line 6)

Exemplar 2

n !

o

C.=
W vi(wrn

n!

2! (n*2)!,

§

O outof 3

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 3

nl

ﬂ,"@\. ey P

n(n=) (o851

eyt T 3

n{n-1)
2]

= 3n+l}

nl )|
2

= 23n Y

L(n()) =2 (Bn¥Y)
An=n) 2 O

2a- 2n = \0n
3~V =0

(2n) (n-6)=0

n=o oc

l"17{0| n=b

2outof 3

award full marks
— Y% mark for arithmetic error in line 5

— Y% mark for arithmetic error in line 6
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Question 16

R1, R2, R3

Given the graph of f/(x), sketch the graph of y = ‘%f(x —~ 1)‘

Y
A f(x)

f
|
|
1 /

A
Y
=

Solution

\$

A

\ 4
=

1 mark for vertical stretch
1 mark for horizontal translation
1 mark for absolute value

3 marks l

54
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Exemplar 1

2outof 3

+ 1 mark for vertical stretch
+ 1 mark for horizontal translation
E8 (answer included outside the given domain)

Exemplar 2

r

1 outof3

+ 1 mark for absolute value

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Question 17 R12

1

: 3 2. . :
Explain why f(x) = (x + 2) (x — 1) is not a polynomial function.

Solution

All factors in a polynomial function must have exponents that are whole numbers.

1 mark |
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Exemplar 1

/l\mu«d Cf‘d‘“""ﬁk Ye A Ms{m\i—h& o ‘Hruu
*’L\\—h\g AS\N Qo\fﬂ“ﬁm?}\ Quradisas,

l1outofl

Exemplar 2

becavse ((y-\) 7 = J(x~) and this is a radical

loutof1l

Exemplar 3

\
(¥1?% Vs $he SoMe 05 VT (x4)

/2 out of 1

award full marks
— Y% mark for lack of clarity in explanation
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Question 18

R1

Given the graphs of f(x) and g(x), sketch the graph of & (x) =( f+g)(x).

y
A

Solution

1 mark for operation of multiplication
1 mark for restricted domain

2 marks I

58
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Exemplar 1

L

1 outof 2

+ 1 mark for restricted domain

Exemplar 2
B &
—_— —— j.: — — ...F -
AN EEE YN
| _
[ B

F 3
g
I
[

L

-

12 out of 2

+ 1 mark for operation of multiplication
— Y, mark for procedural error (one incorrect point)
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Answer Key for Selected Response Questions

Question Answer Learning Outcome
19 B T6
20 B R7
21 D T4
22 C P4
23 B T5
24 D R6
25 C R11
26 A T3
27 C,B,AD R12

62
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Question 19

T6

. . . . . . . T T T . W
Identify the trigonometric function that is equivalent to sin 2 cos 3 + cos 2 sin 3

. 27
a) Smm—
7
b) sin7—1t
12
2n
c) COsS—
7
d) cos7—n
12
Question 20 R7
Identify the logarithmic form of 5% = 6.
a) log5 xX=06
b) log5 6=x J
C) log6 x=5
d) log6 5=x
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Question 21 T4

Given f(6)=3cos260—1and g(6) = sin &+ 1, identify which statement is true.

a) Both functions have the same period.
b) Both functions have the same amplitude.

¢) Both functions have the same minimum value.

d) Both functions have the same maximum Value.J

Question 22 P4

Identify the fourth term in the expansion of (x + y)5 .
a) 1 ox? y
b) 10x°> y2

c) 10x2y3 l

d) IOxy4
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Question 23 T5
Given the graphs of f (x) and g(x) , 1dentify the choice with all of the solutions of the equation
f(x) = g(x).
Y
A
S (x)
| g (x)
« PR 2y x
2
v
a) x=-2mn,-m, 0, m, 2%
b) x=-2,0,%
2 2
T
c) x=—
) 2
d) x=-1,0,1
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Question 24

R6

Identify the graph of /' (x) if f(x) = x> —9,x > 0.

a b
) y ) y
4 A
-9 1
< g < » X
\ 1
-9
\ v
c) d) I
y y
4 A
1 /‘
< » X < » X
9 1
- \ v
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Question 25

R11

Using the remainder theorem, identify which value of x results in a remainder of zero given

p(x) = x>+ 7x% +14x + 8.
a) 1

b) 0

c) -1

d -3

Question 26

T3

Evaluate cos (cos (%n .

a) 1

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Question 27 R12

Match the following equations with their graphs:

Solution
Place the appropriate letter
in this column.
S(x)=(x=1)° (x+1)(x-3) C
) 15 mark for each correct answer
g(x):(x+1) (x—l)(x+3) B
2 marks

h(x)==2(x—1)%(x+1)(x-3) _A —J
k(x)=2(x+1)*(x=1)(x+3) D

C) 1 D)

A
—
y
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Question 28 R8

If log6 = p, log5=r and log2 = ¢, express log60 in terms of p, ¢ and r.

Solution

log 60 = log(6 + 5+ 2) 2 mark for combination
=log6 +log5 +log2 1 mark for product law
=ptrtq Y, mark for substitution

2 marks
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Exemplar 1

fog 60 = o6 oS (o

= P b
=%

12 out of 2

+ % mark for substitution

Exemplar 2

, ,oggno?_“)* 092

09 LO - P

,653, 60°

1 out of 2

award full marks
— 1 mark for concept error in line 3

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Question 29 R13

Sketch the graph of y = -2x +1.

Solution
Method 1
y
y= N =2x +é A
™ SN 1 mark for shape of a radical function
1 mark for horizontal compression
1 mark for vertical translation
1 1 mark for horizontal reflection
< " > X
4 marks I
v
Method 2
= -2x
d y
A
y=~-"2x+1 > mark for shape between invariant points
_J2 = SN > mark for shape to the left of the invariant points
yE=NTeX 1 mark for invariant points where
=] | y=0and y =1 (%2 mark for each point)
: » . | mark for domain of (—o0,0]
g 1 mark for vertical translation
4 marks l
\ 4 -
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Exemplar 1

3 outof4d

Method 2

+ 2 mark for shape between invariant points

+ 2 mark for shape to the left of the invariant points
+ 1 mark for invariant points where y =0 and y =1

+ 1 mark for domain (consistent with graph)

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 2

=
&=

Y

[

= ©

3 outof4d

award full marks

— 1 mark for concept error (incomplete domain)
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Question 30 P2

Justify why the letters of the word FRANCE have a greater number of possible arrangements than the
letters of the word CANADA.

Solution

CANADA has repeated letters that, when placed in different orders, do not change the arrangements
of the letters.

|
FRANCE: 6! CANADA: % 1 mark

.. France has a greater number of arrangements.

76
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Exemplar 1

Because the word Canadla has repe fition of letters

France is &/
Canada is 4/

Ooutof1l

award full marks
— 1 mark for concept error (incorrect permutations with repeated letters)

Exemplar 2
Frarce = Lg:
Ve Y
(anoda = o - >
l1outof1l
Exemplar 3

Fance has 1o tepakd lebhes
lanade by 3 (Gerte d ety

loutof1l
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Question 31

R1, R14

1
x—2

Given f(x) = and g(x) =x+35,

a) determine the equation for f ( g (x))

b) sketch the graph of f(g(x)).

Solution
1
VA
B 1
Cx+3
b) y
/t\ A
<< : 1
\:/ v

1 mark for asymptotic behaviour approaching x = -3
1 mark for asymptotic behaviour approaching y =0

> mark for branch left of vertical asymptote
> mark for branch right of vertical asymptote

3 marks

78
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Exemplar 1

a)
-l-_\l_-'-l
X+3-2
l
FloW) = ~—
ERREY
l1outofl
b)
Ao
Y
+ . ‘J] » X
)
I
! 4
1outof3

+ 1 mark for asymptotic behaviour approaching x = -3

79
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Exemplar 2

2
9(x) '—WG'

£
(ﬁ@ _Cs(»-'g") ?.

@m J

l1outofl

award full marks
E7 (notation error in line 2)

b)

{ 807 721
'\r{—i}?—ﬁ.,x

2outof 3

+ 1 mark for asymptotic behaviour approaching x = -3
+ 1 mark for asymptotic behaviour approaching y = 0
E10 (asymptotes omitted but still implied)
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Exemplar 3

a) __*'__X+5

F(Oj(x)) - = 5

Ooutof1l

b)

e
I

|
|
=l

-/

| A

| ’ =1

' . ©
__—-=—=.=..‘-i'*'='x‘b";’/-ﬂ 7
5
L

1outof3
+ 1 mark for asymptotic behaviour approaching x = 2 (consistent with the equation in a))
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Question 32 T6

. 3 . 4 ..
Given that sina = 7, where ¢ is in Quadrant II, and cos S = g , where f is in Quadrant IV,

determine the exact value of:

a) sin(a — ﬂ)
Solution
y
A
/ 24?2
X2 +9 =149
7
3 }_‘ x? =40
dl a | -
) J40 > x =40 Y mark for value of x
v
y
A
x2 " y2 _ 1"2
16+ y2 =25
o 4 - 2 —
) 3 y=13 Y mark for value of y
v

sin(a — ) =sina cos S —cosa sin 3
3\( 4 —J40 )( -3 2 mark for cos o
= (7) (gj - (TJ (?j > mark for sin S
1 mark for substitution into correct
identity

=§_ 35 3 marks I

_12-3J40  12-6V10

35 35

Note(s):

= accept any of the following values for x : x = +/40, x = —J40 or x = /40
= accept any of the following values for y:y =43, y=-3o0r y =3
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Question 32

T6

b) cos2a
Solution

2 .2
cos20 = cos o —sin” o

(=) (3

7 7
40 9
T 49 49
31
49

or

cos20c=2cos2a—1

(_Ja0)*
7
_ (ﬂj_l
49
_8
49
3
49
or

cos2oc:1—2sin20c

=1-2 [%) i 1 mark for substitution of an appropriate identity
=1_2[i] 1 mark I
49
18
)
31
T 49
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Exemplar 1

a)
3N 4
sinatcosh = 05 sinp o NEH
BV [)\(3\  per
AO-ER)
E —ﬂ Bi-ﬁﬂ
35
35 SOH CAH TOA
\a- 3%
39
2 outof 3

+ % mark for value of x
+ 2 mark for value of y

+ 1 mark for substitution into correct identity

b)
=\ - A9 w
}1
=\-2 (Tr

-:;\=1(7%

= \_l_‘&_
qAs

/2 out of 1

award full marks
— Y% mark for arithmetic error in line 4
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Exemplar 2

a)
() 14y (B (2
ﬁ,}n{p{-jﬁ: Siapl tllégﬁ“res-ﬁf ﬁia )
ool sin b
0Tt QithT e
31 fpT= 77 12 1p2 = o7
L= dh- 9 b =2s-\t
f = e N7 =
b= dme Vi
(ong=_MHe -
[ ootz [snb= =1\
51:drF\|:f_%‘:l‘H_ll|_( |.147> [-5
= Ilr';.g-ﬂ.llli r_F-_'; -_'g)
T=e ) - {Ev_ﬁf._:i'_)
L
2 out of 3

+ % mark for value of x
+ %2 mark for value of y

+ 2> mark for cos &

+ 1 mark for substitution into correct identity
— Y5 mark for arithmetic error in line 9

E1 (final answer not stated)

E7 (transcription error in line 8)

b)

{u.:-’z"-"-: {:051& _'Sf.f'l?:?(
K
,( Ho o

n) )

3
L‘}JEO{ :(qcl}

)T )

loutofl

E7 (transcription error in line 2)
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Exemplar 3

a)

g;-.nk%) oS G’a - WS G_?)Em G’é‘) BLX ® &
NG X a6

12 out of 3

+ % mark for value of x
+ %2 mark for value of y

+ % mark for cos o

b)

\ = Lot %

Ooutof1l
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Exemplar 4

2% out of 3

award full marks
— ' mark for procedural error in line 1

b)
f*EIS\'ﬁa(i}
-2 /2\*

(3
| - &/9
&
- 18
L.\.
l1outofl

award full marks (consistent with procedural error in a))
E1 (final answer not stated)
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Question 33

R13

Determine the domain and range of f (x) =+x-5-1.

Solution

Domain: {x eR |x25} or [5,0)

Range: {y eR|y= —1} or [—l,oo)

1 mark for domain

1 mark for range

2 marks I

88
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Exemplar 1

(‘5,0@)

Domain:

L—J.Jm)

Range:

2out of 2

award full marks

E8 (bracket error made when stating domain or range)

Exemplar 2

Domain: X? 5
Range: MeR
1 out of 2

+ 1 mark for domain
E8 (bracket error made when stating domain)

Exemplar 3

joo-5]
Domain:

(co ; -1]
Range:
1 out of 2

+ 1 mark for range
E8 (range written in incorrect order)

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Question 34 R7

Justify why 4.7 is a better estimate than 4.3 for the value of log ) 26.

Solution

4 5

27 =16 2

or
log216 =4 log2 32=5

26 is closer to 32 than 16; therefore log 5 26 iscloserto 5than4. | 1 mark l

=32
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Exemplar 1

hocose He LR Yy [0 2
0 i ol r}‘a bE c '
[y vl e ) Y . b9 % do S flm

/2 out of 1

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

Exemplar 2

-

4" =\
S?‘ - A

1,7 s closer to 5
than L\{ N

Ooutof1l
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Exemplar 3

) M a2 -»C,mk“q‘-
-:::.eb,.;L .

12 out of 1

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

Exemplar 4

U‘j_ b3 - 34
Lz l6 ;3

2“,5: 24

17 26
ff:_ 32

loutofl

award full marks
E7 (notation error of using “=" instead of “~”)
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Question 35 R14

Sketch the graph of the function:

_x(x—=2)(x—4)

f)=""12)

Solution
y
N_A e
\ / 1 mark for point of discontinuity (hole) at (2,-4)
\ / (%2 mark for x value, %> mark for y value)
\ 1 / % mark for shape of a parabola
< » X
\ 1 / % mark for end behaviour
2 marks I
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Exemplar 1

-

O out of 2

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 2

_____ S - —
| ‘ |
| S S 1 !
L B
1 ! |
1" t
ol '
f |
L T :_I I
1
R —

1 outof 2

+ 1 mark for point of discontinuity (hole) at (2,—4)
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Exemplar 3

1 outof 2

+ 1 mark for point of discontinuity (hole) at (2,-4)

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 4

] =

ﬁ—lﬁ“’”

1 out of 2

+ 2 mark for point of discontinuity (hole) at x = 2
+ 2 mark for shape of a parabola

Exemplar 5

e

1 out of 2

+ 2 mark for point of discontinuity (hole) at x = 2
+ %2 mark for end behaviour

98
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Question 36 T3

Evaluate:
()l )=(-3)
sec” | — |+tan| — |csC| ——
6 6 3
Solution
2

( 2 j n ﬁ (_ 2 j 1 mark for sec [Ej (2 mark for value, /2 mark for quadrant)

V3 3 )03 6
(4) (zj 1 mark for tan (7%) (72 mark for value, > mark for quadrant)

3) 3

1 mark for csc (— 2%] (2 mark for value, 2 mark quadrant)

2
3
3 marks l
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Exemplar 1

- (2)y (B (&
L.].

~ 3u~_—-—~9
= 32

12 out of 3

+ 1 mark for sec [%j
n
+ 2 mark for quadrant of tan (?)

2
+ Y4 mark for value of csc (_?nj

— Y% mark for arithmetic errors in lines 3 and 4

Pre-Calculus Mathematics: Marking Guide (January 2017)
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Exemplar 2

"'Z"?- (:"L' g -Zx b £
(53 (=)(2) T 3
Y

=/ (3

'S
3

272 out of 3

+ 1 mark for sec [%j
T
+ % mark for value of tan [?j

+ 1 mark for csc(—%}
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Exemplar 3

= E )
-2
afs -2

5ec* (Y + 4o 1) fx[@grr) _

2172 out of 3

award full marks
— % mark for procedural error (not squaring the value of secant)
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Question 37 R5

The graph of f(x) = 3x+ 7 is reflected over the y -axis.

Determine the equation of the new function.

Solution
y==-3x+7
or

104 Pre-Calculus Mathematics: Marking Guide (January 2017)



Exemplar 1

= 3EEx) ¥

/2 out of 1

award full marks
—Y mark for procedural error

Exemplar 2

Y

y= #(:%X *7)

Ooutof1l
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Question 38 R14

Determine the equations of all of the asymptotes of the function:

_ 2x+1
x-=3
Solution
Horizontal asymptote at y = 2 1 mark for horizontal asymptote
Vertical asymptote at x = 3 1 mark for vertical asymptote

2 marks l
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Exemplar 1

hotizonta | osympfote = yz2

vertical Gsympiote @ x # 3

2out of 2

award full marks
E7 (notation error)

Exemplar 2

WA=
A= S

1 out of 2

award full marks
— 1 mark for concept error (not stating variable in equation)

Exemplar 3

X= 2
)=

1 outof 2

award full marks
— 1 mark for concept error (interchanging asymptotes)
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Question 39 R11

One of the zeros of p(x) = x* +6x> =32 is x = 2. Determine all of the other zeros of p(x).

Solution
2 1 6 0 -32
\’ 2 16 32 1 mark for synthetic division (or any equivalent strategy)
1 8 16 0
0=x>+8x+16 Y% mark for the other factors
0=(x+4)(x+4)
x=-4 Y% mark for the other zeros

2 marks I
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Exemplar 1

¢ o -33 Cray= @@ -2z0
L6 3 3y A4 -39y
1 g Is O 6=0
}(th'xffi
(x+ 4 )(xe y)
X ==4
2 out of 2

award full marks
E2 (changing an expression to an equation in line 4)

Exemplar 2

2|1 te+r0O-32
4

4q 20 40
— |2 10 % ¢8)

1/2 out of 2

+ 1 mark for synthetic division
— Y5 mark for procedural error

o+

Exemplar 3
2V 6 0-37 (k-2 X xt+ % H6)=Ph)
1657 G Ukt P

‘.QIGO

112 out of 2

award full marks
— ' mark for arithmetic error in line 2
E7 (notation error in line 2, did not show the equation equal to zero before solving)
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Question 40 R9

Sketch the graph of y = —2% + 2.

Solution

1 mark for shape of an exponential function
1 mark for vertical reflection
1 mark for asymptotic behaviour approaching y = 2

3 marks I
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Exemplar 1

o

S ,—‘:g = (H,15)
©) = (0, 1)

e
©n=0,1)

a2 () >(| 05
kaﬁil =4y {:l Ll) '9'()\;

3outof3

award full marks
E10 (asymptote omitted but still implied)
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Exemplar 2

2outof 3

+ 1 mark for shape of an exponential function
+ 1 mark for asymptotic behaviour approaching y = 2
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Exemplar 3

2outof 3

+ 1 mark for shape of an exponential function
+ 1 mark for vertical reflection
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Question 41 R1

Given the function f (x) = 2. 1, justify why f ( f (2)) is undefined.
X

Solution
2
f(2)= B 1
=1-1
=0
f ( f (2)) = %— 1, which is undefined because the denominator 1 mark for justification

cannot be zero. 1 mark I
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Exemplar 1

£(a): "3:‘“ ]

(= |-
=0

S Not it not ledine/ becavse it you

Plog 2 5o x 480 i+ becopes 1 (5+') andt theny
Yov clo L7 which

" et 30 0, 50+ delineg

Ooutof1l

Exemplar 2

Undefrad s X 15 phuded by 280 Ul 1y tun 10551 ble

loutof1l

award full marks
E7 (notation error)
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Question 42 T4

The following graph represents the volume of air in an adult’s lungs. If V(t) is the volume of air in
litres and ¢ is the time in seconds, determine an equation that represents this sinusoidal function.

v (1)

A
6
Volume
(litres)
2
< > ¢
4 8
v
Time (seconds)
Solution
—ran| T 1 mark for amplitude
V(Z) = 2sin ( 4 t) +a > mark for period

Y5 mark for consistent value of b
1 mark for vertical translation

V(t):2cos[%(t—2)}+4 3 marks I

or
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Exemplar 1

2outof 3

+ 1 mark for amplitude
+ 1 mark for vertical translation
E3 (variable introduced without being defined)

Exemplar 2

v()=2Sinx +4

2outof 3

+ 1 mark for amplitude
+ 1 mark for vertical translation
E3 (variable introduced without being defined)

Exemplar 3

V()= Cbﬁ%i"x\) ‘L

2outof 3

award full marks
— 1 mark for concept error (using the cosine function without a horizontal translation)
E3 (variable introduced without being defined)
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Question 43 R9

Explain why the domain of y = log2 (x - 1) is x> 1.

Solution

The argument of a logarithmic function must be positive. 1 mark I
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Exemplar 1

27 =(X-1)

I+ i+ Were tobe lor lees Ho
foo  Lieod ge+ (X- " one

Lihich woud be M Qossble bo
QY:[X-H ad  Yeu cgjdn+ ge4

Yo Lowe N Ur’th()wq € Xfure

L‘)& lé b{tgﬂe
A h&jgf’ue Lk

(Y) Ouer o,

/) o be ﬂc"\ga*-ke or 2Zero.

l1outofl

Exemplar 2

becavse gou cannot
have a. negatve Jog
or = fo zero

/2 out of 1

award full marks
— Y% mark for terminology error in explanation (negative logarithm)
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Exemplar 3

%EC&UR d 0 woulel f\mmm‘f‘\\\
b{‘_ )('7(“_‘}. b\ﬂ SINCR e

T VO 2 D N shiFteql

o e fta‘v\j ONeg. .

l1outofl

Exemplar 4

becavse there s a translation
of | unit to the right and the
base graph starts at 0.

/2 out of 1

award full marks
— Y% mark for lack of clarity in explanation
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Question 44 T2

The point (—2, 7) is on the terminal arm of an angle in standard position.

Determine the coordinates of the corresponding point, P(@), on the unit circle.

Solution
221y,
(_2)2 n (7)2 -2 Y» mark for substitution of x = +2 and y =7
4449 =2
53 = 2

"> mark for solving for r

1 mark for P(@) (2 mark for each coordinate)

%) |
33 K 2 marks
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Exemplar 1

1 out of 2

+ 2 mark for substitution of x =2 and y =7
+ 2 mark for solving for »
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Exemplar 2

-2° r 7% c2
- -2
=
7

2 out of 2

award full marks
E4 (missing brackets but still implied in line 1)
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Exemplar 3

QWNe'= L

Vs3

oSO =

Tan 9’:2

s

7' ¥ 2%=c?
4944 = ¢*

[$3=C

2 out of 2

award full marks
E1 (final answer not stated)
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Question 45 R12

Sketch a graph of P(x) that satisfies all of the following conditions:

e P(x) is a polynomial function of degree 3.

e P(x) hasazeroat —3 with a multiplicity of 2.
e P(x)hasazeroatl.

e P(x) has aleading coefficient of —3.

Solution

* 1 mark for x -intercepts

1 mark for multiplicity

(2 mark for degree 2 at x = —3, "2 mark for degree 1 at x =1)
Y mark for end behaviour

%> mark for y -intercept

3 marks l

27
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Exemplar 1

P
-

X

2outof 3

+ 1 mark for x -intercepts
+ 1 mark for multiplicity
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Exemplar 2

2(3)" (1)

—

12 out of 3

+ 1 mark for multiplicity (consistent with incorrect x -intercepts)
+ %2 mark for end behaviour
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Exemplar 3

V.
2
&

¥y
4

4

X

1 outof 3

+ 1 mark for multiplicity
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Question 46 P1

Determine how many 4-digit numbers greater than 4000 can be made using the digits 2, 3, 4, 5, and 6
if repetitions are not allowed.

Solution
3 4 3 ) 1 mark for restriction of first digit
156" . . =72 1 mark for fundamental counting principle

remaining options

2 marks l
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Exemplar 1

5.4.%2:2 = Ho

——

1/2 out of 2

+ 1 mark for fundamental counting principle
— % mark for arithmetic error

Exemplar 2

5 42 .90

\
\
\

3 .

4-G

112 out of 2

award full marks
— ' mark for procedural error

Exemplar 3

43 &

@
~

a4

ol
LA
s

L.
A

1 out of 2
+ 1 mark for fundamental counting principle

131

Pre-Calculus Mathematics: Marking Guide (January 2017)



This page was intentionally left blank.

132 Pre-Calculus Mathematics: Marking Guide (January 2017)



Appendices

Pre-Calculus Mathematics: Marking Guide (January 2017) 133



134 Pre-Calculus Mathematics: Marking Guide (January 2017)



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 ¥= mark deduction will apply.

arithmetic error

procedural error

terminology error in explanation

lack of clarity in explanation, description, or justification

incorrect shape of graph (only when marks are not allocated for shape)

Communication Errors

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.

E1l = answer given as a complex fraction
final answer = final answer not stated
E2 = changing an equation to an expression or vice versa
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 = “sinx’” written instead of “sin> x ”

brackets * missing brackets but still implied

= units of measure omitted in final answer

EE » 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 outside the given domain
bracket error made when stating domain or range
domain or range written in incorrect order

endpoints or arrowheads omitted or incorrect

raEEin = scale values on axes not indicated
el = coordinate points labelled incorrectly
= asymptotes drawn as solid lines
E10 . ) e
asymptotes omitted but still implied
asymptotes

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
11 R4 2
12 R6 1
14 R4 2
16 R1, R2, R3 3
18 R1 2
24 R6 1
31a) R1 1
37 R5 1
41 R1 1
Unit B: Trigonometric Functions
Question Learning Outcome Mark
2a) T1 1
2b) T1 1
7 T1 1
8 T1 1
21 T4 1
26 T3 1
36 T3 3
42 T4 3
44 T2 2
Unit C: Binomial Theorem
Question Learning Outcome Mark
1 P3 1
4 P2 2
6 P4 2
15 P3 3
22 P4 1
30 P2 1
46 P1 2
Unit D: Polynomial Functions
Question Learning Outcome Mark
17 R12 1
25 R11 1
27 R12 2
39 R11 2
45 R12 3
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Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark
5 T5 3
9a) T6 1
9b) T6 3
19 T6 1
23 T5 1
32a) T6 3
32b) T6 1

Unit F: Exponents and Logarithms

Question Learning Outcome Mark
3 R10 3
10 R8 2
13 R10 2
20 R7 1
28 R8 2
34 R7 1
40 R9 3
43 R9 1

Unit G: Radicals and Rationals

Question Learning Outcome Mark
29 R13 4
31b) R14 3
33 R13 2
35 R14 2
38 R14 2
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