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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 number 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 number, 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 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” 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 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, ext. 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 %2 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 1% marks.

COMMUNICATION ERRORS / ERREURS DE COMMUNICATION

Shade in the circles below for a maximum total deduction of 5 marks (Y2 mark deduction per error).

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

El @ E2 O E3 O E4 O E5 O

E6 O E7 @ E8 @ E9 O E10 O

Example: Marks assigned to the student

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

25 7 40 1% 70%2
Total Maximum

36 9 45 deduction of 5 90
Marks

marks
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Scoring Guidelines for Booklet 1 Questions
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Question 1 P4

10
Determine and simplify the 8™ term in the binomial expansion of (x—%} .

X
Solution
5 7
tg=10C5 (x)g[——gj 2 marks (1 mark for . _C_; Y2 mark for each consistent factor)
X 10 7
- 120(@(—%]
X
- _ 15360 1 mark for simplification (% mark for coefficient; ¥ mark for exponent)
18
X

3 marks l
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Exemplar 1

4

Tq = loc"’\ (")1 ti’;—;\

2ol (- ‘x"f; )

T -15 1380
x'?

2% out of 3
+ 2 marks (1 mark for 10C7,
+ % mark for simplification of coefficient

Exemplar 2

; Y2 mark for each consistent factor)

7

{y 4 C7()<)2("x%)
tg 2(26)(*)(-128)

fcs:—_‘i@%
xllq

‘Lé - - L\603

vt

X! T

v 7 nlcamtb"

2 out of 3

+ 1 mark for consistent factors
+ 1 mark for simplification
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Question 2 R10

The temperature of hot chocolate is recorded as it cools down. The data shows that the
temperature cools according to the equation:

T =82(0.87)' +16

where T is the temperature of the hot chocolate, in degrees Celsius after t minutes and

t is the time, in minutes, after the hot chocolate is made.

In order to avoid burns, hot chocolate should not be served at a temperature higher than 71°C.
Determine, algebraically, the amount of time it will take the hot chocolate to reach this
temperature.

Solution

71=82(0.87)" +16
55 = 82(0.87)!

> _ g7t
82
log (ﬁ) — tlog (0.87) Y mark for applying logarithms
82 1 mark for power law
log (55)
_ 82
~ log(0.87)
t =2.867 874
t = 2.868 minutes Y mark for evaluating quotient of logarithms

2 marks l
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Exemplar 1

T= 972 (0.9 +lb

Th=932(0.9D + 1\
“1b -6

5= ez (o.ant

\09%5 * \o ©10. 9%

00, 99= X0y 2 (0.8D
1955 T log .34

locj”H.'S‘l \Dgﬂl.%‘t

[ 439 minutes =TJ

1 out of 2

+ % mark for applying logarithms
+ % mark for evaluating quotient of logarithms

Exemplar 2

1) = fsa(%ﬂk +16

5= 83(6-6’\\‘:
0.0 = 0.871 ¢

(0%,0-87 losy o &1

- ’;\,‘b 761

{ =~ Hmn

2 out of 2

award full marks
E6 (rounding too early)
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Question 3 T5

Solve for 0, algebraically, over the interval [0, 2x].

3sin20+6sin@+2=0

Solution

2 - - - -
—ot —4(3)(2 1
sing = 6 62(3) (3)(2) /, mark for substitution into quadratic formula

_ —6+/12 Y2 mark for solving for sin@
sinf =—— o o
sing =-0.422 649... sing =-1.577 350...
¢ =0.436 367... no solution
0 =3.578, 5.847 2 marks for solving for 6
(%2 mark for each value; 1 mark for indicating
no solution)

3 marks l
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Exemplar 1

(590 x3DB5nB +\) =0

Sin@=-3 38 = -’\‘5

-+ No Solubin | Qr-0.234% 2LAQ0
L 8= 2UB\ )5.‘\“\73

9 0: 348\ ,5.a43 %

2% out of 3

+ % mark for solving for siné@
+ 1 mark for indicating no solution
+ 1 mark (%2 mark for each consistent value)

Exemplar 2
e~ UG
swn O =
2 ()
-t B0 3
Swn O = —’*—"—G"M

ey O = -b* I

L

sSww 0= -6y G = —b-3%

G L

@ sin &= —0 HAAENQATD SHEE=TS TR 500 0]

G ©.\%W%Io3sn

2 IR 4 O.UBGILIORS
O, = 2.105 )

& -arx -©O L2363 T035

2%~ out of 3

+ % mark for substitution into quadratic formula
+ % mark for solving for siné@

+ % mark for consistent value of 4

+ 1 mark for indicating no solution

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 4 P3

A committee of 4 people is to be selected from 6 high school students and 5 middle years
students.

Determine the number of possible committees if the committee must have at least 3 high school
students.

Solution

Case 1; 603 . 5C1 =100 1 mark for Case 1

Case 2: 6C4 . 5C0 =15 1 mark for Case 2

100 + 15 =115 possible committees 1 mark for addition of cases
3 marks l

Note:

= 5C0 does not need to be shown.
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Exemplar 1

%l (Ly:1\D

A y\S = Y0

L\() ?0‘35.\\0.\ \Wes 7

2 out of 3

award full marks
— 1 mark for concept error (addition within Case 1)

Exemplar 2
¢ S 4 3 =%0

2 out of 3

award full marks
— 1 mark for concept error (using permutations)

Pre-Calculus Mathematics: Marking Guide (January 2020)
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R1, RS

Question 5

Given the graph of y = f(x), sketch the graph of y =—| f(x))|.

Solution
y
A
A a f(x)
\ ) 1 mark for absolute value
| /l 1 mark for vertical reflection
'-‘ ,'l 2 marks l
1 ' !
< — + > X
1
/ \
/ \
| \
| \
/ \
A\ 4

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 1

y
A ‘ f(x)
() (d,6)
\
\ /
| G
\A\/
« £ X - X
\\ s G-J
( ’0\ |/ AP
\ 4

1 out of 2

+ 1 mark for absolute value

E9 (coordinate points labelled incorrectly)

Exemplar 2

y
A I I
f(x)
A A
]
1 I
1)
1 1
1 ]
1 1
L .| 1
1 1
1 \\ II
1 !
[N\
'/
\ 4
1 out of 2
+ 1 mark for vertical reflection

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 6 R2, R3

Describe the transformations used to obtain the graph of the function y = 4 f (gj — 3 from the
graph of y = f(x).
Solution

The graph of y = f(x) is vertically stretched by a factor of 4, horizontally stretched by a factor

of 2, and translated down 3 units.
1 mark for vertical stretch
1 mark for horizontal stretch
1 mark for vertical translation

3 marks l

Note:

= Deduct a maximum of 1 mark for concept error of incorrect order of vertical
transformations.
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Exemplar 1

- Vertical siyexch b\é o)
Cocxox of
~ Horizonal QOmQ\\eﬁﬁ\@(\ \O\S

O RooC 0F 5

— Swi€y down 3 UMTS

3 out of 3

Exemplar 2

W R (=)
k= -3
a
_{Q_

o
S

- %VQQ\'\ Wl b moved down 2 oide uhen k<-2,
- 05{“@\‘ will b \pvQﬁ'\Qov\\‘j Seeldn( 4 \0\30\ Gerr €Y

~ opaph il g \ww«\m«\'¥q\\3 Qomprese] \33 A foctord 2.

1 out of 3

+ 1 mark for vertical stretch
+ 1 mark for vertical translation
— 1 mark for concept error of incorrect order of vertical transformations

Exemplar 3

\/m Wm\,hp]ﬁ a” X‘WL,V\L\S b? 2 ) ahd \[/é\g/

ur\/ulm bzg y . Then move all poimLS 2 down .

3 out of 3

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 7 R8

If log4=m and log3=n, express log48 in terms of m and n.

Solution

log48 = Iog(42 . 3)

1 mark for power law
1 mark for product law

2 marks l

=2log4+1log3

=2m+n

18 Pre-Calculus Mathematics: Marking Guide (January 2020)



Exemplar 1

/09 Hg = 1051-{2 +/t:73
}0‘7 Uy = ’@(")(E)

/O?L{?: }97418

1 out of 2
+ 1 mark for product law

Exemplar 2

\oq &'-\Cs) - \03KH> + \06(3‘) + \03 (q)

2 out of 2

award full marks
E1 (final answer not stated)

Exemplar 3

jQ%L\%= 2\oaH +log3

oot = Zloog ¥ oo

11~ out of 2

award full marks
— Y% mark for procedural error (incorrect substitution)

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 8 R13

State the domain and range of the radical function, f(x) =-3J/x-8+1.

Solution
Domain: [8,oo) 1 mark for domain
Range: (—o0,1] 1 mark for range

2 marks l
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Exemplar 1

Domain: & £y Lt &y

Z2,2-0
Range: \ N

2 out of 2

award full marks
E7 (notation error)
E8 (bracket error made when stating domain and range; range written in incorrect order)

Exemplar 2

Domain: >, 6

Range: x é \

1 out of 2
+ 1 mark for domain

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 9 T4

Explain why the graph of y =tan x does not have an amplitude.

Solution

The range of y =tanx is all real numbers. 1 mark l

or

As the graph of y =tan x approaches the vertical asymptotes, the function value approaches
positive and negative infinity.
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Exemplar 1

Since Yhe Qrogh of 4an dwesa't hove +hg
am)@lﬁfug‘& becouag ctha Oy T41s %rcxp,ksmﬁ
™ Cdoexr't hawe s CYesy  ond »((ouwd/h +O

MBS e amound of distonce From dfcﬁd-?hg
+heal Cove

AN cwon't hawve ocme- lone

OF +ha “+oun %wm WQ QJTMJOW )

1 outofl

Exemplar 2

'E tonx

doesnt have an amplifude

hecouk  fan qrapns drent,  5ino sodkial  3nck Ynerefore

have no definitive anfp\ﬁvduz .

1 outofl

Exemplar 3

- bffo\use Y: tan X (e rawg e 1

nfmite ( (<o ,0077

- \pmslcally '\f (/\0\5 o infivite
QM&D'H‘W\C Cﬂ!rer«cly.

% outof 1

award full marks
— % mark for terminology error in explanation
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Question 10 T6

Prove the following identity for all permissible values of 6.

secd—sin20seco e

- 5026?—1
tan@sin @

Solution

Method 1
Left-Hand Side Right-Hand Side

1 sin

cosfd cosd

(Sine)(sin 0)

cosd

05029—1

1—sin2¢9
o8t
sin20
cost

cos 26?

sin29

cot2e

csc29 -1

1 mark for correct substitution of appropriate identities
1 mark for algebraic strategies
1 mark for logical process to prove the identity

3 marks l
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Question 10

T6

Method 2
Left-Hand Side

Right-Hand Side

sece(l—sinze)

(Sinej(sin 0)

cosé@

)

sin20
cosd

cos 29

£

sin 0

£

cot26

csc2¢9—1

05029—1

1 mark for correct substitution of appropriate identities

1 mark for algebraic strategies

1 mark for logical process to prove the identity

3 marks l

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 1

Left-Hand Side Right-Hand Side

-_-_--\- -S\Y‘\ae(L\ - \ -\
(os® oS ® i

SN
SO (s'\r\ o)
oSO

V- S\
O30
S\na Q

CosS®@
cosES
n—
Coxd

\-CcoSH
cose

cosd ( Co'SB»
\-c0S?D

= (osS=®&
R

\- C0530
- CDS=O

SN D

2 out of 3

+ 1 mark for correct substitution of appropriate identities
+ 1 mark for algebraic strategies
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Exemplar 2

Left-Hand Side Right-Hand Side

12 —
Sec& ~STG S exe’e -t

. 2
1300 3G =cot O
{ 0316
\ 2 I
555) ~ SW0'© (COSG\) Sido

SIS}
SXA)

S\ 6

L———S\ O

T o Tase

e —————

5108 V506003
(% 3@)(\\ co%&))

- coe?9 (PO
- SO C0%O

cos®® | B = RRS

2 out of 3

+ 1 mark for correct substitution of appropriate identities
+ 1 mark for logical process to prove the identity

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 3

Left-Hand Side Right-Hand Side
2
7_ .
gec(\‘gméb CO‘}@

’\'C(\r\ & g\V\
SZL(I‘SI-V)IQ >

S 51

('cs '

21
i [1- <0 5)
Los

Sh

Cos

| ~ Gthé
| ~5h e
S
L
(S ©

Sin'© LHS - QH >
(ot ©

3 out of 3

award full marks
E3 (variable omitted in an identity)
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Question 11 R11

Given that x =3 is one of the zeros of p(x) —x3_7x- 6, express p(x) in completely factored
form.

Solution
311 0 -7 -6 1 mark for synthetic division (or equivalent strategy)
3 9 6

p(x):(x—3)(x2+3x+2) Yo mark for factor of (x—3)

p(x)=(x=3)(x+2)(x+1) 1, mark for other consistent factors

2 marks l

30
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Exemplar 1

< Q&-3)(7<1 ~3x +2)
=(x-3)(x-2)(x-1)

p(x)=  {x-3)(<-2) (x 1)

1 out of 2

+ % mark for factor of (x—3)
+ Y mark for other consistent factors

Exemplar 2

,3'\0 7 -6

- \V—’J -y
\\ 3 b 0

p(x)= (¥ «dxxX)(x D)

11~ out of 2

+ 1 mark for synthetic division
+ % mark for factor of (x—3)

Exemplar 3
310 =7 - b
3 -2
I

o= (3> (57 -Hx -18)

1 out of 2

+ 1 mark for synthetic division
+ %> mark for factor of (x—3)

— Y% mark for procedural error in line 1 (missing coefficient of zero)

Pre-Calculus Mathematics: Marking Guide (January 2020)

31



Question 12

P2

Solve, algebraically.

n+1|:>2=6
Solution
(n+1)
(n+1—2)!_6
(n+1)!
(n—l)!_6
(n+1)(n) (n-4)! 6
(o4
n>+n=6
n2+n—6=0
(n+3)(n-2)=0
=3 n=2

%% mark for substitution

1 mark for factorial expansion
Y mark for simplification of factorials

Y2 mark for the permissible value of n
Y2 mark for showing the rejection of the extraneous root

3 marks l

32
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Exemplar 1

neiy o _
((m- )-2)1

\
nHL o

2%~ out of 3

+ % mark for substitution

+ 1 mark for factorial expansion

+ % mark for simplification of factorials

+ % mark for the permissible value of n

E4 (missing brackets but still implied in lines 1 to 3)

Exemplar 2

n ¢
(n-2)

N (=) (=
(N2
r‘m\ =6

"'6&./"6
‘(\2
-5 =0

(n B+ 2) =0

N=3 pe=r

2% out of 3

+ 1 mark for factorial expansion

+ % mark for simplification of factorials

+ % mark for permissible value of n

+ % mark for showing the rejection of the extraneous root
E2 (changing an equation to an expression in line 2)

E7 (notation error in line 2)

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 3

(n+1)!

(N41-2) ! -

G

-0 T v

(DR
- =

(=)0 =6
aFr\ =0
"= 5
n=35

2 out of 3

+ % mark for substitution

+ 1 mark for factorial expansion

+ % mark for simplification of factorials
E7 (notation error in line 3)
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Question 13 R8

Express log(3x —1)—log x + log9 as a single logarithm.
Solution

log 9(3x-1) 1 mark for product law
1 mark for quotient law

2 marks l
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Exemplar 1

XD%(GI—\) - [O%:x ¥ }O%O\
= (%) + g

= Qo (29)
Josy 18

1% out of 2

award full marks
— Y% mark for procedural error in line 2

Exemplar 2

log(Z5—2-)

2 out of 2

award full marks
E7 (notation error)

Exemplar 3

(5x-1)

°Y @

i (3»(—\}
") (9x)

1 out of 2
+ 1 mark for quotient law
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Question 14 R12

Sketch the graph of P(x)= —(x—2)2(x+3).

Solution

A

1 mark for x-intercepts

Y2 mark for y-intercept

1 mark for multiplicity of 2 at x =2
Y. mark for end behaviour

3 marks l
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Exemplar 1

»
>

2%~ out of 3

award full marks
— Y% mark for incorrect shape of graph at x =2

Exemplar 2

- >

-7

2 out of 3

award full marks
— 1 mark for concept error (multiplicity of 3 at x =-3)

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 3

1% out of 3

+ 1 mark for multiplicity of 2 at x =-2
+ Y mark for end behaviour

Exemplar 4

>
>

1% out of 3

+ 1 mark for x-intercepts
+ % mark for y-intercept
E9 (scale values on x-axis not indicated)
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Scoring Guidelines for Booklet 2 Questions
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Answer Key for Selected Response Questions

Question Answer Ic‘)i"’t‘gzir:g
15 B a1
16 D "6
17 A R14
18 c .
19 A R11
20 B 5
21 B T3
22 C T1

42
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Question 15 R1

Given f(x)=-2x-5 and g(x)=x+7, identify the equation of h(x)= f(g(x)).
a) h(x)=—2x2—35

b) h(x)=-2x —19J

c) h(x)= 2% -19x—35
d) h(x)=-2x+2

Question 16 R6

The function y = f(x) has a domain of [2,5] and a range of [-6,3]. Identify the range of the
function y = f_l(x).

a) [-6,3]
b) [-5,2]
c) [-3,6]

d) [2,5]

Question 17 R14

Identify the function that has a graph with a point of discontinuity (hole) at x =-3.

X+3
a) y=— J
X“ =9

X—3
b) y=
x2—9

x2—9

X—3

c)y=

_x2+9

d) v=
)y X+3

Pre-Calculus Mathematics: Marking Guide (January 2020) 43



Question 18 R7

Identify the value of Ine.
a0
b) loge
c)1l

d) e

Question 19 R11

When the polynomial function, p(x), is divided by (x—4) the remainder is 17. ldentify which
statement is true.

a) p(4)=17 J

b) p(—4)=17

c) p(4)=0

d) p(-4)=0

Question 20 P2

Identify the expression equivalent to

a) (n—4)(n-5)

44 Pre-Calculus Mathematics: Marking Guide (January 2020)



Question 21

T3

Identify the quadrant in which & terminates if secd = —% and sinég > 0.

a) |

w

c) NI

d) IV

Question 22

T1

Identify the expression that represents all angles that are coterminal with g
a) T, nk, KeZ
3
b) %-‘r 7k, keR

C) %+2nk, keZ J

d) %Jr 2nk, keR

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 23 R13

Given f (x) = %x —3, state the coordinates of an invariant (unchanged) point when sketching the

graph of y=/f(x).
Solution

1x—3:0
2

6,0) 1 mark l
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Exemplar 1

() = 57> A~ 5%
>N ///__
€00)=a (3% ) (0,0) or {
- X -G
o

CO@(&'\ noes 9 QCo) O\) )(O )O))U N \»

Ooutof1l

award full marks
— 1 mark for concept error (not relating f(x) to its radical)

Exemplar 2

%&B’J{W 5 & L0

Ly-S

% outof 1

award full marks
— Y% mark for procedural error in line 3

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 3

3,

1 outofl

award full marks
E7 (notation error)

Exemplar 4
(¢
\‘? R ZQ\\’TDCC«ASL whnen Mﬁkﬂ—“\*—
- 3:% suame vk oA | s ]
1 | MW:j:'
v 3 -2 A ¢ 3 -
Y2 out of 1

award full mark
— Y% mark for procedural error (incorrect slope of f(x))
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Question 24

R10

Solve, algebraically.

1253x+4 _ [1

5

Solution

3x+4 X
&) =7
59x+12 _ 5—x

9x+12 =-x
10x =-12

12

X=-—
10

or

i

1 mark for changing to a common base (% mark for each side)

Y2 mark for exponent law

% mark for equating exponents

2 marks l

50
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Exemplar 1

s s
SXHY = -SX
§y +4=0
5x =1
2 g
- -1
x= 3
1 out of 2

+ % mark for exponent law
+ % mark for equating exponents

Exemplar 2

S
\%\ 3)L+'~l - \03 5}
(514«\4)\@3\%: pSRISY ("\5')
2log 135+ Hlog &S = X 1o %)

4% \og 195+ H10g1aS - x\oc ) Q

1% out of 2

+ 1 mark for equivalent strategy
+ % mark for power law
E1 (final answer not stated)
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Exemplar 3

(gBJBX’f“) _ (S-\>X
SQXH% - 5"X

Ax+1d = -x

Bx#12 O

ELEEY B
©

o

Ljw
hy

Ny

| x=-13

1% out of 2

award full marks
— L mark for arithmetic error in line 4

Exemplar 4

x+d
57 = (LY

%x+‘~{ =X
H =z -2%
’,’; -3

O out of 2
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Question 25

T6

V2 V2

Given sing = 5 and cosé = 5 justify that the value of tan(ZH) is undefined.

Solution

Method 1

2tang
1-tan 20

_2(y)

-1

tan(20) =

olN -

..undefined

Method 2

tand =1

_5n

4

tan(20) = tan (2(%}]

= tan5—n

0

..undefined

1 mark for value of tané@

1 mark for justification

2 marks l

1 mark for value of 4

1 mark for justification

2 marks l

54
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Exemplar 1

SR A 2
z E *Q,\O 7,‘1) or

WL@”‘ Sine’;”‘-—j—é Ond (01'6:‘\_{

O becomes 90;
o w\\% dooHeJ J
£ e

@ ’,’ngo

o\~

W\

- unle'C'm‘e A

1 hichs fined ]
: = \,d\«c)\ s und@i¥ine
tan Cz-ZZS) 0

fwo0r -

1% out of 2

award full marks
— Y% mark for procedural error in line 1

Exemplar 2
_!’q Sike
wety= R
(ose

Jﬂh@ = ‘“‘]—Z - ,.E
— 2
Jane= ;g xé
7z —)12
40!49: ,

uhn/e‘tq'hﬁ/.
leule = 2 oct af Pg.o»dcr aued can

$oe useef Hovefore

1 out of 2
+ 1 mark for value of tané@
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Exemplar 3

YonO = ;)\Af‘o\m@
PPN

= A¥an g

LT
|‘ *C\(\ t‘

1(2)
-(1-1)
2
O

L) Va\ (iLQ\(\Q(i

Vi

—

1% out of 2

award full marks
— % mark for procedural error in line 2 (incorrect value of )
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Question 26 R9

Sketch the graph of y=-2log 3

Solution

- > <

1 mark for asymptotic behaviour
approaching x =0

1 mark for vertical reflection

1 mark for vertical stretch

3 marks |

A
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Exemplar 1

A

;
7

v

=

2 out of 3

award full marks
— 1 mark for concept error (exponential graph)
E10 (asymptote omitted but still implied)

Exemplar 2

»
|

A

G I (N

2 out of 3

+ 1 mark for vertical reflection
+ 1 mark for vertical stretch

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 3

2 out of 3

+ 1 mark for asymptotic behaviour approaching x =0
+ 1 mark for vertical reflection
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Question 27

T3

Evaluate.

)

o)
=

0

1 mark for sin (—%) (%2 mark for quadrant; %2 mark for value)

1 mark for consistent value

2 marks l

62
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Exemplar 1

Q) V\(,' %O%

o ()

)]
= 2lo

1 out of 2

+ 1 mark for sin(—%j

Exemplar 2

\
Cos Qﬁf“\

Q,Oﬁk%\ = C_)

11~ out of 2

+ Y% mark for the value of sin(-%)

+ 1 mark for consistent value

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 3
COS(’I/’S;n[-g+ é{)
Qs Tsin(37)
Cos (T¢))

Cos —72/‘—

6

1% out of 2

award full marks
— Y% mark for procedural error in line 1

Exemplar 4

v ! .
N O
:\ L~

o
=

O out of 2
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Question 28 R1

a) Given f(x)=—x+2, sketch the graph of h(x)= f( f(x)).
b) Explain why the domain of h(x) = f( f(x)) does not have any restrictions.

Solution

a) y

A
\ 4
>

1 mark l

b) Since the domain of y = f(x) does not have any restrictions, then the domain of the

composition does not have any restrictions.
1 mark l
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Exemplar 1

K ) wx)
\ /

f 3
—_
{
y
-

Ooutofl
b)

Pecause 1T's & quadralic graph and has
N non-pecmissibles  of Square ok eft...
s simply fle) times Hself  (two simple

bmomral§>

1 outofl
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Exemplar 2
? W) = # vz x 2
y k("):( X ‘Z)"'Z

-
»

A
Y
>

5 out of 1

award full marks
— % mark for procedural error (incorrect slope)

b)
Becomse 1+ s \Vivear,

5 out of 1

award full marks
— Y% mark for lack of clarity in explanation
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Exemplar 3

a)

4

1 outofl

b .
) Thece are no holes and i+ contimuousl

does vt Sm& i+ <tops,

'-S %ocs on, 4

. outof 1

award full marks
— Y% mark for lack of clarity in explanation
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Question 29 R14

3x-5

a) Sketch the graph of f(x)= i d’
X+

b) State the range of f(x).

Solution

1 mark for asymptotic behaviour approaching x =-2

1 mark for asymptotic behaviour approaching y =

N | w

Y. mark for graph right of x =-2
Y2 mark for graph left of x=-2

3 marks l

b) Range: {yeR

y # g} 1 mark for range consistent with graph

1 mark l
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Exemplar 1

a)

3 out of 3

award full marks
E9 (coordinate point labelled incorrectly)

b)

Range: <‘°O, 00)

Ooutof1l

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 2

a)
N VA> -2 -
\ Hha> O iy
Y
| ¢ x| Y
-1 |~y
] 3 =
|
[
- —oéal—==—u-=&+-3x
\ /__—'
|
l
|
l\/ v
2 outof 3

+ 1 mark for asymptotic behaviour approaching x = -2
+ % mark for graph right of x=-2
+ % mark for graph left of x =-2

b)

Range:

1 outofl
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Exemplar 3

P B S R TR W S T T 1

11% out of 3

+ 1 mark for asymptotic behaviour approaching x =-2
+ % mark for graph right of x=-2

b)

Range: 2!, ep

Y ESS

Ooutofl
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Question 30

R12

Determine, algebraically, the equation of p(x) that satisfies all of the following conditions:

= p(x) is apolynomial function of degree 4

] pX

(%)
= p(x) has a zero at 3 with a multiplicity of 2
(x) has zeroes at —1 and —2

(%)

= p(x) passes through the point (2,24).

Solution

p(x) = a(x+1)(x+2)(x—3)?
24=a(2+1)(2+2)(2-3)
24=12a

a=2

p(X) = 2(x+1)(x+2)(x-3)

Y2 mark for factors of p(x)
Y mark for multiplicity of 2 at x =3

Yo mark for substitution of p(2) =24

% mark for consistent value of a

2 marks I

74
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Exemplar 1

p(x)= (X+Q)(x+l)(x—3)z

1 out of 2

+ % mark for factors of p(x)
+ % mark for multiplicity of 2 at x =3

Exemplar 2

e a i) Ga7)6B)

Nz a Gv)@w) @-3)"

M = q ey -y
Z‘-(:gq
az3

p(x)= 3(XH\, (x+2) (x-S)z

1% out of 2

+ % mark for factors of p(x)

+ % mark for multiplicity of 2 at x =3
+ %2 mark for substitution of p(2) =24

Pre-Calculus Mathematics: Marking Guide (January 2020)

75



Question 31

T5

Verify, by substitution, that the equation

Solution

Left-Hand Side

cosé +cotd

cotd

Right-Hand Side

271

=1+sin@ is true for 0:?.

(ZRJ (Zn)
cos| — |+ cot| —
3 3
cot(zn)
3

Note:

1+sin (ﬁj Y2 mark for substitution
3

1+ ﬁ 1Y% marks for exact values (%2 mark for each)
2
2,338
2 2
2+ \/§
2
V3+2 1 mark for simplification
2 (% mark for LHS; % mark for RHS)

3 marks

= Deduct a maximum of 1 mark if student proves identity without substitution of 6 = %ﬁ

76
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Exemplar 1

Left-Hand Side Right-Hand Side
T aT -0
:COSE—\QO\'? :\Jfg'm 3
2w
¥ 3 =x (B
L, 4L
- - = _
T 243
1 > 2
3
= %43
=43 1 2 a
2 2R
i
3
= 2xds
23
[
3
= 9+~\/§
e —— e
oL

2 out of 3

+ Y% mark for substitution
.2
+ Y% mark for exact value of sm—TE

+ 1 mark for simplification
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Exemplar 2

Left-Hand Side Right-Hand Side
o)1y ms(%"‘) L sin (2T
= 8 _ i (
oS (g
i w) v 2
. E3
S\n(a_g'_r>
i
(- 2) + (.\) A E3
=1 Zo+ 12
= 2 2
-3
_y 2+73
I 2
\EY
E]
\ \ I
—_ [~ =3
E ( 2) (4’%)
- &8
2 (J'3’>
Lo
3 T

2% out of 3

+ Y% mark for substitution
+ 1% mark for exact values
+ % mark for simplification of RHS
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Question 32 R14

Jyugo was asked to state the equation of the vertical asymptote(s) on the graph of f(x) = 3)2( 15

X —5x.

His solution:

£0o0= 3x—5)
X (x-5)

X=0 x=5

Explain why his solution is incorrect.
Solution

His solution at x =5 is the x-value of a point of discontinuity (hole), not a vertical asymptote.

1 mark l
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Exemplar 1

\/out can Cance| oyt /)(’5> which,
will give you o point ot dr'Sconﬁnmfy,
Which he missed |

1 outofl

Exemplar 2

-5
Conce,\td ook ﬂg X
G d\_jl( ver fical

\’\E_ (oo\a%

Gacda Lo \ \S\ & \/\'\ M

0 SﬁmY ‘l‘okz .

Ooutofl
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Question 33 T4

Sketch the graph of y =sin (% xj —1 over the interval [-2m,2x].
Solution
1 mark for shape of y =sinx

1 mark for period
1 mark for vertical translation

3 marks l

A

N N N ; X
2T - m

82
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Exemplar 1

2T

3 out of 3

award full marks
E8 (answer outside the given domain)

Exemplar 2

>
>

A
-

3 out of 3

award full marks
E9 (scale values on y-axis not indicated)

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Exemplar 3

r'

2 out of 3

+ 1 mark for period
+ 1 mark for vertical translation

Exemplar 4

11% out of 3

+ 1 mark for shape of y =sinx

+ 1 mark for vertical translation
— Y% mark for procedural error (incomplete domain of graph)
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Question 34 R13

Sketch the graph of y = /-2x +6.

Solution
y
A
1 mark for shape of a radical function
1 mark for horizontal reflection
~—~——— 1 mark for horizontal compression
\\ ‘ 1 mark for horizontal translation

A
Y

1 \ Ny 4 marks l
1
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Exemplar 1

A
[ER

3 out of 4

+ 1 mark for shape of a radical function
+ 1 mark for horizontal reflection
+ 1 mark for horizontal compression
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Exemplar 2

/
VvV

\ 4

3 out of 4

+ 1 mark for shape of radical function
+ 1 mark for horizontal reflection
+ 1 mark for horizontal translation

88
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Exemplar 3

A

Y

1 out of 4
+ 1 mark for shape of a radical function
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Question 35

T1

Determine the measure of angle R, in radians.

110°

r
9
Q
Solution
(110)(ij _1in 1 mark for conversion
180 18

ZR=n— E+11—7T
9 18
SR l8n_(2n lin
18 (18 18
_m

ZR=—
18

1 mark for angle R

2 marks l
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Exemplar 1

T, B 90

oy -0+ %)
\%Oo' (\?o°>
Ande e

2 out of 2

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

Exemplar 2

2 out of 2

award full marks
E7 (transcription error in line 1)

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 36 R5

Given f(x)=+/x—4, state the equation of the resulting function, g(x), after a reflection over

the x-axis.
Solution
g(x)=—vx—4 1 mark for vertical reflection

1 mark l
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Exemplar 1

g(x) = 5 (~x- 4)

Ooutof1l

Exemplar 2

9(x) = ”f(x>

7

1 outofl
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Question 37

T1, T6

a) Determine the coterminal angle of 219—; over the interval [0, 2x].

b) Determine the exact value of sin (21—2 .

Solution

a) 5—“ l
12 1 mark

b)

. [ 5m . (m =m
siIn| — |=SIN| —+—
)5 g

. T T T . T
=SIN—C0S—+C0S—sin—
6 4 6 4

@@[ﬂ@

4 4

V2 ++/6
4

or

_1+\/§
PN

Note:
= QOther combinations are possible.

1 mark for substitution into correct identity

2 marks (Y2 mark for each exact value)

3 marks

94

Pre-Calculus Mathematics: Marking Guide (January 2020)



Exemplar 1

a) :
there S no coterminal

ongle with ’L%’T (n +his

olornaein

Ooutofl
b)

sin (3% + T0)= ain () cos) rcos@HloinE)
A ILGDIER
(%)« (%)

—J6-VZ
H

I

%)

2% out of 3

award full marks
— Y% mark for procedural error (incorrect combination)

Exemplar 2

a)

ST
\Z
1loutofl
b) .
(5T = 5T+ 5
= alu(B)ess (2) v st ( By ()
2 out of 3

award full marks
— 1 mark for concept error
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Exemplar 3

a)
29w 2% ‘,%)
" \ \
ﬂﬁ— 244
Y 5
Sav.
\3\
1 outofl
b)
A = 31
W T g
& _\OT. _°T
= T3
Sm(a")+5in('z\?‘)
-3 N (-3 +V2
I - o
o 3
1 out of 3

. b5x
+ ¥ mark for exact value of sin—

. 37
+ Y mark for exact value of sin=—
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Question 38 R1

Given the graphs of f(x) and g(x), sketch the graph of h(x)= f(x)—g(x).

f(x) y

[N
\4
>
—
L —
Y
>

A

A

Solution

1 mark for operation of subtraction
/ 1 mark for restricted domain

/ 2 marks l
1

X

A
\ 4
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Exemplar 1

_

A
\ 4
X

1 out of 2
+ 1 mark for restricted domain

Exemplar 2

—_

A
\ 4
>

1% out of 2

+ 1 mark for operation of subtraction
— Y% mark for procedural error (1 incorrect point)
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Exemplar 3

A

2 out of 2

award full marks
E9 (arrowhead omitted)
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Question 39 T4

Determine an equation of a sinusoidal function that has the following characteristics:

e an amplitude of 3
e aperiod of 6
e aminimum value of -5

Solution
y = Asin(Bx)+D
1 mark for value of A
y =35in(£xj—2 1 mark for value of B
3 1 mark for value of D

or
y = Acos(Bx)+ D 2 RIS l
y=3cos( xj—z

w3

Note:
= Other equations are possible.
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Exemplar 1

q= >
S =
C"

ad = -

1% out of 3

+ 1 mark for value of A
+ 1 mark for value of B
— Y% mark for procedural error (not written as an equation)

Exemplar 2

4= 3sin (5% )5

1 out of 3
+ 1 mark for value of A

Exemplar 3

2%~ out of 3

award full marks
— Y% mark for procedural error (omitted “x”

Pre-Calculus Mathematics: Marking Guide (January 2020)
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Question 40 R5

Given the graph of y = f(x), sketch the graph after a reflection over the line y = x.

Solution

f(x)

-7

1 mark for reflection over the line y = x

\
\
s 1 mark l
\ I
] \‘

7 1
\ I ‘\ 1
\ 1
< Ay 7 » X
\ 1
\ 1
1
\\ _'K//
1
\
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Exemplar 1

y
A
f(x)
R
\
\
\
\\ I’ \\
T “\ 1
\ 1 \
< \\ l' » X
\\ ]
1
\\ I’
N 1
!
A
Y
Ooutofl
Exemplar 2
y

A

1 outofl

award full marks
E9 (arrowhead omitted)
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Exemplar 3

/7\_/

A
-
/
-
\ 4
>

5 out of 1

award full marks
— Y% mark for procedural error (connected points in incorrect order)
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Question 41 R11

a) Determine the remainder when 3x° +5x2 ~13x -3 is divided by (x+3).

b) Is (x+3) a factor of 3x°>+5x% —13x—3? Explain your reasoning.

Solution
a) 3(—3)3 + 5(—3)2 —13(—3) -3 1 mark for remainder theorem
3(-27)+5(9)-13(-3)-3
0
or

=9 12 3 1 mark for synthetic division
| 3 -4 -1 0 (or any equivalent strategy)
The remainder is 0. 1 mark l
b) Yes, because the remainder is 0. 1 mark for explanation

1 mark

g
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Exemplar 1

a

)
3 s -13 3
-3 L -q -1z IS
3

Y -15@
$
Remainder=T%

5 out of 1

award full marks

— Y mark for arithmetic error in line 3
E7 (transcription error in line 1)

b)

No, because rhere S a
Cemmainder ofF 79. 1§ the
reme inoler~ wasS zer‘o/(x-r?\,
wou\\d 56_ DK_-P'OLC‘POT"

1 outofl

Exemplar 2

2
-5 3 S -1%-2
-9 & 3

—_—

3 -4 -1 O

1 outofl
b)

T cursindr = 0

% out of 1

award full marks
— Y% mark for lack of clarity in explanation
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Question 42 R9

State the range, the y-intercept, and the equation of the asymptote of the exponential function,
f(x)=3""1+2.

Solution
Range: (2,) 1 mark for range

. 7 .
y-intercept: 3 1 mark for y-intercept

Equation of the asymptote: y =2 1 mark for equation of the asymptote

3 marks l
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Exemplar 1

o 2,0)

I

y-intercept:

Equation of the asymptote:x — &)

2 out of 3

+ 1 mark for range
+ 1 mark for y-intercept
E8 (bracket error made when stating range)
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Question 43 T5

The graph of y = 2cos(3x)—1 below can be used to solve the equation 0= 2cos(3x)—1 over
the interval [0,2x]. Indicate on the graph where to find at least one solution to the equation

0=2cos(3x)—-1.

y

A

1

AV N N N
T 271

-1

-2

-3

v

Solution

See arrows on graph above. 1 mark for indicating a solution on graph

1 mark l

Note:
= Students do not need to show all six arrows.
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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:

= 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

final answer

answer given as a complex fraction

final answer not stated

impossible solution(s) not rejected in final answer and/or in step
leading to final answer

E2

equation/expression

changing an equation to an expression or vice versa
equating the two sides when proving an identity

E3

variables

variable omitted in an equation or identity
variables introduced without being defined

E4

brackets

“sin x2

" written instead of “Sin2x "
missing brackets but still implied

ES

units

units of measure omitted in final answer
incorrect units of measure
answer stated in degrees instead of radians or vice versa

E6

rounding

rounding error
rounding too early

E7

notation/transcription

notation error
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

ES

graphing

endpoints or arrowheads omitted or incorrect
scale values on axes not indicated
coordinate points labelled incorrectly

E10

asymptotes

asymptotes drawn as solid lines
asymptotes omitted 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 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

uestion earning utcome ar
Questi Learning O Mark
5 R1, R5 2
6 R2, R3 3
15 R1 1
16 R6 1
28a) R1 1
28b) R1 1
36 R5 1
38 R1 2
40 R5 1

Unit B: Trigonometric Functions

Question Learning Outcome Mark

9 T4 1

21 T3 1

22 T1 1

27 T3 2

33 T4 3

35 T1 2
37a) T1 1
39 T4 3

Unit C: Binomial Theorem

uestion earning utcome ar
Questi Learning O Mark
1 P4 3
4 P3 3
12 P2 3
20 P2 1

Unit D: Polynomial Functions

Question Learning Outcome Mark
11 R11 2
14 R12 3
19 R11 1
30 R12 2
41a) R11 1
41b) R11 1
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Unit E: Trigonometric Equations and ldentities

Question Learning Outcome Mark
3 T5 3
10 T6 3
25 T6 2
31 T5 3
37b) T6 3
43 T5 1

Unit F: Exponents and Logarithms

Question Learning Outcome Mark

2 R10 2

7 R8 2
13 R8 2
18 R7 1
24 R10 2
26 R9 3
42 R9 3

Unit G: Radicals and Rationals

Question Learning Outcome Mark
8 R13 2
17 R14 1
23 R13 1
29a) R14 3
29b) R14 1
32 R14 1
34 R13 4
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