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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 multiple-choice questions.
Constructed response questions are worth 1 to 5 marks each, and multiple-choice
questions are worth 1 mark each. An answer key for the multiple-choice 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 & 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 EsE O

E6 O E7 @ ES @ Es O E10 O

Example: Marks assigned to the student.

Booklet 1 | Multiple Choice | Booklet 2 | Communication Errors (Deduct) Total
Marks Awarded
25 7 40 1% 702
Total Marks 36 9 45 maximum deduction of 90
5 marks
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Scoring Guidelines
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Booklet 1 Questions
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Question 1

T1

T
Convert R to degrees.

Solution

13t 180°
__X—
5 b

—468°

1 mark |
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Exemplar 1

-op B
5 =
40

/2 out of 1

award full marks
— Y5 mark for arithmetic error

Exemplar 2

3N \ 80

>
- T23n07Y
)
= —H6F
--46% - M
. DAY
Ooutof1l
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Question 2 P2, P3

a) From a group of 9 people, in how many ways can you select a committee of 4 members?

b) From a group of 9 people, in how many ways can you select a president, a vice president, a secretary,
and a treasurer?

¢) Explain why the answers in a) and b) are different.

Solution

a) ,C, =126 ways 1 mark for , C,
1 mark l

b) 9P4 = 3024 ways 1 mark for 9P4

1 mark |

c) Parta) is a combination because the order does not matter; part b) is a permutation because

committee members have specific roles.
1 mark I

10 Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 1

a)
ALINL NP 2

Sou (hwn §&/C&+ L/Com,/ﬁtw e herg

T 3024 Luagﬁ .

Ooutof1l
concept error (using permutations instead of combinations)

b)
"l' - _,f_“__- =
LE TN T T 2t

Thare are (26 AuE b slect

Tlese [740[3&,‘

loutof1l
consistent with concept error in a)

C)

ﬂ"‘g arl 0(%4/\{' heanse e H Guite
Munhels  fun he m e order, watil you acsian
tloan  roles (ke T ﬁud‘{‘@z«, s -

loutofl

11
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Exemplar 2

a)
4x 4

G pethext {210 ]

b)
q % 7)46-. %OZL’/
c)

are diPlorent becaun Shgee Bre lews ;@5;’@/@[!%
% ; bt S, \Nhead O\f\OOS\ﬂﬂpm*é
o iy, 4 e ibee e n T TG

Certain rdg) wore geopte <0 87T

/2 out of 1

award full marks
— 7 mark for lack of clarity in explanation
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Question 3

R10

A population of 500 bacteria will triple in 20 hours.

Using the formula given below,
A= Pe”

A = population after ¢ hours
P = initial population
r = rate of growth

t = time in hours

a) Determine the rate of growth, r.

b) Determine how many hours it will take for the initial population to double with the same rate of

growth.
Solution
a)
20
1500 = 500e r(20) 2 mark for substitution
3= e20r
In3 = Ine2" 2 mark for applying logarithms
In3=20r«lne > mark for power rule
In3
r=—
20
r =0.054 930 614 > mark for evaluating quotient of logarithms
2 marks I
b)
1000 = 5000054 930 6141 Y% mark for substitution
9 — 0.054 930 614¢
=e
In2 = In 034 930 614 > mark for applying logarithms
In2 =0.054 930 614¢ « Ine Y% mark for power rule
- In2
0.054 930 614
t =12.619 hours > mark for evaluating quotient of logarithms
2 marks l
14 Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 1

a)
1S00 =S00 erao

\nQ‘SOOj = \V\(@Oer%)
\n 500 « \ne

rd O

\n\go0 =

\n 500

\\ 767, = “98
~x0 <
1 out of 2

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

b)
cyy3vat
\0D0O = 500 e’
2= 0.058¢3%9.T
| | p.058638%..T
y\a = Ine
ln 2= O.o58¢3%q. E
swse. 00SE
0.05 -
Il 780 hoars =t
2 out of 2

award full marks
[work consistent with answer in a)]
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Exemplar 2
a)

500 =500e

Qor

3= e
\n?): 40 ¢ \v\e

r&O

\ﬁé:‘f‘

20
= O‘Ogg

2out of 2

award full marks

+7 [2603 hours

2 out of 2

award full marks
[work consistent with answer in a)]
E7 (transcription error in line 1)
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Question 4 T5

Talla incorrectly solved the following trigonometric equation:
Solve: 2secx—5=10; 0° < x <360°.

Talla’s work:
XseC x — 5 = 0
seC = —

Mo solution, seC x cannot be greater than |.

a) Explain her error.

b) Determine the correct solution.
Solution

a) Talla incorrectly stated that sec x cannot be greater than 1.
The value of cosx cannot be greater than 1.

1 mark l

b) secx = >

2
COSX = % 1 mark for reciprocal
X, = 66.421 821

X = 66.422 1 mark for solving for x (72 mark for each

x =293.578° value of x)

2 marks l
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Exemplar 1

a)
Mol 3 She didod Flip % b mife
Sallec Hen one.

12 out of 1

— % mark for lack of clarity in explanation

b)

55(/ )(’32’

Z

CDSX:f%

1 out of 2

+ 1 mark for reciprocal

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

a)
She Ad oov C‘(\G(\%e
See b we W
e  end

Ooutofl

b)

CosX= 4
£,

et

CO3= LG, 42

1% out of 2

+ 1 mark for reciprocal

+ % mark for value of x

— 1 mark for concept error in line 5
E6 (rounding error in line 5)
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Question 5 P4

Simplify the 6th term in the expansion of:

(2 3 )10
YT

X
Solution

5
e = 1o C s (2x)5 (— ) 2 marks (1 mark for | C_, 2 mark for each consistent factor)

252(32x5)[— )

—1959 552 x 1 mark for simplification (%2 mark for coefficient, 2 mark for exponent)

3 marks l

=
M|"J

I
><|l\)
= N
ol &

(9]
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Exemplar 1

ols (2¢) ()
2 (2 (28,
%2 Y36 x )

X'

?/w{f

212 out of 3

+ 1 mark for 1OC5

+ 1 mark for consistent factors
+ 2 mark for simplification of exponent

Exemplar 2

w0, (%« )‘P(‘%’)é
@ w0 @

2 4owe =

2outof 3

+ 1 mark for consistent factors
+ 1 mark for simplification

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 6 T1

Determine the arc length subtended by a central angle if the diameter is 19 cm and the central angle
is 1.6 radians.

Solution

s=0r

s =(1.6)(9.5) 1 mark I
s=15.2cm

24 Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 1

Szoer
s=(16)(19)

s= 304 cm

/2 out of 1

— % mark for procedural error

Exemplar 2

s=oer
5=(1.6)(9-5)
S=15.%

l1outofl

award full marks
E5 (missing units of measure in line 3)
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Question 7

T3, T5

Solve the following equation algebraically for x, where 0 < x < 2.

2coszx:—3sinx
Solution
) )
2(1—sm x):—3s1nx
) )
2—-2sin” x =-3sinx

0= 25in2x—3sinx—2
0= (25inx+1)(sinx—2)

sinx:—% siExr<2

No Solution

T
X =—
6
11n
X =—
6

1 mark for identity

1 mark for solving for sin x
1 mark for indicating no solution

1 mark for solving for x (2 mark for
each value)

4 marks l

26
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Exemplar 1

;%oszx = - 3s1nx
T

zilﬂzk-SSlngs ..O

2 5(!’}3( 'L's'")"'lﬂnx-l o .Y

Zsmy.(dmge-z> ) (s'\x-l) - o

(Z&!Y\XH'B (5"‘5“7) = q

lslay ¢+l =0 SINX-1=0
Siny - -—é Stny =

A
1’(“ ~.S13S f&JZd\'

3 outof 4

+ 1 mark for identity
+ 1 mark for solving for sin x
+ 1 mark for indicating no solution

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

Dee Px = —DsioXx

90@35&: ’3(3“’“‘5
RS 0= “3(3””% =

?( ) - S%DX}: -3

i-Slf\X: ‘*? >(= >T_,_
}g. =
Coox = —=-
2
1 out of 4

+ 1 mark for identity

Exemplar 3

S (—sin) = T35

2 - Z,S{Vf X =3 sr~X
> _zsivX 2

-’—)SV'W X S A

V2 v

:(25;»_,( + ) (simX -2) - ¢
ot — 365“——

SU;\X=—_.£ ,)‘i

X = 21]0

X = 3$O°

4 out of 4

award full marks

ES5 (answer stated in degrees instead of radians)
E7 (notation error in line 3)

28
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Question 8 P2

In how many different ways can you arrange the letters in the word VOLLEYBALL?

State your answer as a factorial.

Solution

& 1 mark
4!

Note(s):
= award full marks for 151 200
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Exemplar 1

0! VoLLEYBAIL
| & 345628910
Ooutof1l
Exemplar 2

1ol - 1S\ ROO

“‘.’._-—--‘

9L

loutofl

Exemplar 3

!
o

242

Ooutof1l

Exemplar 4

'S\ 200

loutofl
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Question 9

R11

Is (x - 2) a factor of the polynomial p(x)= —x* -3 + 11 +3x - 102

Justify your response.

Solution

Method 1

p(2)=-(2)*=3(2)° +11(2)* +3(2)-10
=-16-24+44+6-10
=0

The remainder is zero, so (x —2) is a factor.

Method 2
2 |-1 =3 11 3 =10
l =2 -10 2 10

-1 s 1 5 |0

The remainder is zero, so (x - 2) is a factor.

Method 3

4

> mark for p(Z)

1 mark for the remainder theorem

> mark for justification

2 marks

Y5 mark for x =2

1 mark for synthetic division
(or for any equivalent strategy)

> mark for justification

2 marks l

Ientered y=—x - 3x +11x% +3x - 10 into my calculator 1 mark for graphing calculator method

and located the zeroes.

X =2 was a zero, which means (x - 2) is a factor.

L Bl i A b B et o 2ok B

n=g T=1

1 mark for relating the zeroes to the
factors

2 marks I

32
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Exemplar 1

3 )
Pz by ~3c2y rm 2> «2¢2> -1

(6 = 3(6) + 11Luy 4 4 -ts

-

RS & —teo

- 32

10
No( s pof A p"‘b(‘”r be Ry Lo \.f.
“hc PPN

€yl 2ere,

112 out of 2

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

Exemplar 2

2 [-1 -3 11 3 -0
R s I B 7

-V -4 T (O

(x-2) iy noet a factor.

1/2 out of 2

+ 72 mark for p(2)

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 10 T4

1. (1
Determine the period of the sinusoidal function y = 5 sin (g x) .

State your answer in radians.

Solution
p= 2_15
[b]
_om
p= ‘1
3

Y mark for correct value of b
> mark for period consistent with b

1 mark I

p=6m or p=18850

34 Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 1

/2 out of 1

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 11 R1

The domain of f(x) is x < 2. The domain of g(x) s x> -7.

State the domain of f (x)+ g(x).

Justify your answer.

Solution

Both f (x) and g (x) have restricted domains, so both domains need to be considered.

. > 2(x)
< o f ( x)
—7 2
The solution is the intersection of the two domains. 1 mark for justification
{x|x eR, -7<x<2} or [-7,2] 1 mark for domain

2 marks l
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Exemplar 1

D= -72x22

ﬂc,clanwn o 76(1)*’5(::,) ’'s only é'mﬁvh/ﬁm,b/\ vLﬁgcbmaM -7 £% <5 &

1 out of 2

+ 1 mark for domain

Exemplar 2

e domgin of F+ g0 15 [2,-7]

Because ¥ tupnot . grader fpon 2 N the £0x) \cut‘\ekdv\, ond

X WOk e WSS Yo 1 N e g(.\() c\mc&m. o when you
put e 2 YogeWer Hise (uil) be YOUr TeStiCHonS .

2 out of 2

award full marks
E8 (domain written in incorrect order)

Exemplar 3

X _L_a I X Z-—,'
\t’ou hove o (O more  $he *%wg
domarts  wheo ading funct oS

12 out of 2

+ 1 mark for justification
— % mark for lack of clarity

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 12

T6

Prove the identity below for all permissible values of 6.

2 cotd
———=c¢sc” 0——
1+ cosé@ sin @
Solution
Method 1
Left-Hand Side Right-Hand Side
1 “ 2 o C.Ot o
1+ cosé@ sin @
cos @
1 sin @ 1 mark for correct
sin2 @  sin@ substitution of identities
1 _ cos o 1
sin2g sinf sinf
1 cosé 1 mark for algebraic
sin2 0 sin’@ strategies
1—cos@
sin” @
l1—cos@ 1 mark for logical process
1—cos2 @ to prove an identity
1 >Cos 6 3 marks I
(1 —/\:6s 49)(1 + cos 49)
_ 1
1+ cosé@
38 Pre-Calculus Mathematics: Marking Guide (January 2015)



Question 12

T6

Solution
Method 2

Left-Hand Side

Right-Hand Side

1 (1—cos¥®)
1+ cos 8 (1 - cos 0)
1—cosé@
2
1—cos” @
1—cos@
sin29
1 cos@

sin2 V) sin2 0

csc” O —— .« —
sin@ sind
ng_c?ta
sin @

1 mark for algebraic strategies
1 mark for correct substitution of identities

1 mark for logical process to prove an identity

3 marks l

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Exemplar 1

Left-Hand Side Right-Hand Side
Lo - l RS.= coce —oAe
R VOV, o2 Sin b
{ cos &
= —m— - NG
T
SN~ sintr

- 'a — Cos®& §sn9)_
Sn' G Sin®r |

- [ —coc & snE (Qn@‘)
S@ sSin & (siné)

. 1 = wsbsn*t
aHn* o sma\@'

- SESINTE
= e —
Sin®&

1 outof3

+ 1 mark for correct substitution of identities
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Exemplar 2

Left-Hand Side Right-Hand Side
| (056
T 4 - ’s(r%@
>N smo
\
_L C’_S_6
A _ o
M S V&
(- CoS @
Swiyes
=652
PR
| —05%O

L. WS

212 out of 3

award full marks

— 7 mark for procedural error in line 4

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

Left-Hand Side

Right-Hand Side

|
LSS

Ooutof 3

42

Pre-Calculus Mathematics: Marking Guide (January 2015)



This page was intentionally left blank.

Pre-Calculus Mathematics: Marking Guide (January 2015)

43



Question 13 R12

Explain how the end behaviours of the graphs of polynomial functions with an even degree and with an
odd degree are different.

Solution
When the degree is odd, the end behaviour is in opposite directions. 1 mark I
When the degree is even, the end behaviour is in the same direction.

44 Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 1

TIC b s an o) Jejm,- ont end will
P])-'V\,' \lr) ‘,.“J Ohe M\'N ng'\;. [)()W'\

/2 out of 1

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

Exemplar 2

-Tk_ 6@@\., com DR Used Y6 derecmire Ak b“QLa\L‘aQ_
Aependinsy LonuN WO e 6@{)‘?\ Shesey ( ggﬁ% up oe
e AOWN) derermire IS 1S egon. g octel
TE WS odd 1+ Lol A0 UM, e~ Lo g0 Lp,
Tle numver o bumps o~ i+ W 30 el
You ceod o Gupn.

Ooutof1l
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Question 14

R1

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

f(x) y
A
/f
/
/
< Jank > X
1
v
Solution
x | g(x)] f(x) | (9-f)(x)
-4 4 -1 5
-2 6 2 4
0 4 5 -1
2 4 8 -4

1 mark for subtraction of g(x)— f (x)

1 mark for restricting domain on graph

2 marks l

g(x)

y
A
1
< > X
1
v
g(x)=f(x)
A
\
< { > X
1
\
\ 4

46
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Exemplar 1

Yy
*\l%,‘\‘,
oA
)

ot

1 out of 2

+ 1 mark for subtraction of g(x) -f (x)

Exemplar 2

«-hl-2 [0
(ll‘fLZ K
wwf’c y ]
f A

FunE
%'iﬁf{ -l{ l' ]7 1/,/
3‘*)5 g < / > x

3

1 out of 2

+ 1 mark for restricting domain
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Exemplar 3

D: 48 4

22| FD | B y
_j;r“ 1\ 3

= lela |y r

&}
SN |3 A

4 % |8 \-4

»

oD 6L (31 l\.\A

b

4
—
-
A 4
=

-l,
o
v

A

112 out of 2

award full marks
— 7 mark for arithmetic error (1 incorrect point)
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Question 15 R6

Given f(x) = —-3x+ 7, evaluate f_l (—2).

Solution
Let y = f(x)
f(x)==3x+7
y==3x+7
x=-3y+7 1 mark for switching x and y
x—=7=-3y
x=7
Y73
(%)= x_—37 Y4 mark for 7 (x)
-2-7

f
f(=2)=3 Y mark for £ (-2)

2 marks l

50 Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 1

P =

F-\(K\ -
Y= -Bx ]

2out of 2

E7 (transcription error in line 6)

Exemplar 2

£7(-2) = -36¢7
£z 6772

fie 13

O out of 2

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Booklet 2 Questions
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Answer Key for Multiple-Choice Questions

Question Answer Learning Outcome
16 C P4
17 B T1
18 B R9
19 C P3
20 C R13
21 B T6
22 A RS
23 D T2
24 C R12
25 A R5

54
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Question 16 P4

10
How many terms are there in the expansion of (xlz + 3) ?

a) 9
b) 10
c) 11

d 12

Question 17 T1

A co-terminal angle for 8 = % in the domain 21t < @ < 0 would be:

51
a) 3

b) —g l

i
c)3

5T
d -
) 3

Question 18 R9

The x-intercept of the graph of y =3% —1 is:

a) -1
b) 0
c) 1

d 2
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Question 19 P3

If C_= C,_,thevalueof n must be:
n 5 n 3

Question 20 R13

What is the domain of the function f (x) = —(x + 1) ?
a) {x|xe]R, x;t—l}
b) {x|xeR, xZ—I}

c) {x|xeR, xS—l}J

d) {x|x € R}

Question 21 T6

Identify a non-permissible value of x for the expression .
cos 2x

a) 0

b) T
)4

c)

|

d =
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Question 22

. 1 . . .
The expression 2logx — Elog v as a single logarithm is:

d) 1og(x2 - é/})

Question 23

The point P (0) lies on the unit circle. What are the coordinates of the point if @ =300°"?

1@)

a) |—, —

27 2

b) _i,ﬁ)
2’ 2
N

o [, -2
27 2

o (L 53 J
2’ 2
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Question 24 R12

What is the degree of the polynomial function represented by the graph below?

y
a) 2 A
b) 3
c) 4
d) 5
< \/ » X
Question 25 R5

When the point (—4, — 3) is reflected over the line y = x, the coordinates of the new point are:

a) (—3, - 4)J

b) (3, 4)
C) (4,—3)
d) (-4,3)

58 Pre-Calculus Mathematics: Marking Guide (January 2015)



This page was intentionally left blank.

Pre-Calculus Mathematics: Marking Guide (January 2015)

59



Question 26 R4, RO

Sketch the graphs of:
1 X
a =| -
) ¥ (4)
1 X
b =2 =
)y (4)
Solution
a)

> mark for decreasing exponential
function

" mark for y-intercept (O, 1)

> mark for consistent point of an

exponential function
> mark for horizontal asymptote at

y=0

- -p X
2 marks |

A
Alk

b)

1 mark for a vertical stretch by a factor
of 2 of the graph consistent with a)

1 mark I

» __»x

-

“--<
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Exemplar 1

a)

»
|

'3

1% out of 2
+ % mark for decreasing exponential function
+ Y2 mark for y-intercept (0, 1)

+ % mark for consistent point of an exponential function
E9 (missing arrowhead)

b)

>
>

j

1outofl
consistent with a)

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

a)

4

4

112 out of 2

+ 2 mark for decreasing exponential function
+ 2 mark for y-intercept (0, 1)

+ 2 mark for consistent point of an exponential function

b)

- St e oy 0o

4
+
[.,

- » X
32 o ( x 3%

loutofl
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Question 27

R11

Determine all of the zeroes of the function p(x)= x> —5x% = 2x + 24, given one of the factors of p (x)

is (x - 3).
Solution

0= x> —5x2 —2x+24

3 1 5 2 24
d 3 -6 24
B
x> -2x-8=0

(x—4)(x+2):0

zeroes: 3, 4, — 2

Y mark for x =3

1 mark for synthetic division (or for any equivalent strategy)

15 mark for consistent zeroes

2 marks |

64
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Exemplar 1

] -5 -7 Y
R
Y
| -2 -3 LOR)
recro)nder | zevo

[ -3k~
(x-2Yx =YX +

1v% out of 2

+ Y2 mark for x =3

+ 1 mark for synthetic division

E2 (changing an equation to an expression)
E7 (transcription error in line 2)

Pre-Calculus Mathematics: Marking Guide (January 2015)
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R13

Question 28
Given the graph of f(x),
Y
A
1 L
< > X
v
sketch the graph of y = 1/f(x) .
Solution
Pd 1 mark for restricting domain
i 2 mark for shape between invariant
points
> mark for shape to the right of the
invariant points
1t 2 marks l
< > X

66
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Exemplar 1

A

0 out of 2
Exemplar 2
t
A
1
!
1 out of 2

+ 1 mark for restricting domain

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 29 T4

Sketch the graph of at least one period of the function y = —2sin(4x).

Solution ¥

v
=

A

| Q67

N

1 mark for amplitude
1 mark for period
1 mark for reflection in the x-axis

3 marks
A 4
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Exemplar 1

—

'

3 outof 3

+ 1 mark for amplitude
+ 1 mark for period

+ 1 mark for reflection in the x-axis
E9 (scale values on y-axis not indicated)

Exemplar 2

2outof 3

+ 1 mark for amplitude

+ 1 mark for reflection in the x-axis

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

y
4
2 /\
Y
/ 1
/
P ;/
[ A
/ i
fl‘
!I
/
f,l
- 2 4
v

2outof 3

award full marks
— 1 mark for concept error, sketched y = -2 cos(4x)

70
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Question 30

R8

Evaluate:

1
Elog3 144—10g34+210g33

Solution

1
log3 (144) 2 _ log3 4+ log3 (3)2

log3 12 - log3 4+ log3 9

129
log3 2

log3 27
3

1 mark for power rule

2 mark for product rule
2 mark for quotient rule

1 mark for evaluating a logarithm

3 marks l

72
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Exemplar 1

‘03M - \033"\ t \03;31
logs 2= logs 1t + Loy, 9

oy (-‘—3—;—-;—)

)033-—%

—
- \

212 out of 3

+ 1 mark for power rule
+ 2 mark for quotient rule
+ 1 mark for evaluating a logarithm

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

\Dgrs 1U4UE - \ogyz U + 10g5 3
WMUE + 32

WHE - 14 +9
MUz +5

O outof 3

+ 1 mark for power rule
— 1 mark for concept error in line 1

Exemplar 3

A
2

(o N
\063 MY~ - \OO%L‘ + ?33
log 12 T leg 1 4 \03;\

AN

| ooy "‘)4’2

3 outof 3

+ 1 mark for power rule

+ 2 mark for product rule

+ 2 mark for quotient rule

+ 1 mark for evaluating a logarithm
E7 (transcription error in line 4)
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Question 31 R14
Match each function with its correct description.
a) The graph of this function has a vertical asymptote at x = —1.
b) The graph of this function has a point of discontinuity (hole) at x = 3.
c) The graph of this function has a horizontal asymptote at y = 4.
d) The domain of this functionis x € R.
Place the appropriate letter in this column.
Solution
4
f(x)== _
x“+1
4x
g(x)= B N
x+3
4(x-3)(x+2
h(x) = (x=3)(x+2) b)
(x-3)
4 (x — 3)
k(x)= —~—— a) > mark for each correct answer
(x + 3) (x + l)

2 marks l

76
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Question 32 R3

The point (-3, 4) is on the graph of y = %f(3x).
State the coordinates of the corresponding point on the graph of y = f (x)
Solution

(—9, 8) Y, mark for each coordinate

1 mark l
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Exemplar 1

ycom?; %(”) =2

v coodl (?D"'l

(D)

Ooutof1l

Exemplar 2

Y=L £y (3.4)
BCREREY
(x,q) = Bx,72Y)
Ao coovdingtes  of y= ()
would bR (-,8)

/2 out of 1

+ 2 mark for the y-coordinate

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 33

R12

Sketch the graph of y = —2(x - 1)(x - 3)(x + 1).

Solution

1 mark for x-intercepts
1 mark for y-intercept
1 mark for end behaviour

3 marks l

A

80
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Exemplar 1

LI

Y - (o- )oY o+ 1)
- (43(-”3‘3({.\
= %

1 outof 3

+ 1 mark for x-intercepts
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Exemplar 2

Y
T
< } ) > x
- \ a 3
-4
A\ 4
2outof 3
+ 1 mark for x-intercepts
+ 1 mark for y-intercept
Exemplar 3
y
A
> X

P
4

-
4

2outof 3

+ 1 mark for x-intercepts
+ 1 mark for end behaviour
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Question 34 T6

l—sinzx _ sin2x

. . . T
a) Verify that the equation is true for x = 3

CcOS X 2sin x

b) Explain why verifying the equation for x = 3 is insufficient to conclude that the equation is an

identity.
Solution
a
) l—sinz(n) sin2(n)
. \3) _\3)
cos & 2sin ™
3 3
2
1= ﬁ V3 T T
2 B3 1 mark for exact values (%2 mark for sing, 2 mark for cosg)

EEG

1— 3 ﬁ 1 mark for simplification (2 mark for LHS, 2 mark for RHS)
4 2

1 NG 2 marks

2 J
1
4 1
1 2
2
1
2

LHS=RHS

b) Proving that it is true for one value does not mean that it is true for all values. 1 mark l
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Exemplar 1

a)
V- (F) | sin2(T)
cos(lg.) asm<33rj)
- (2)° B
[ —_—
= 2(3)
|- 5 J5
i <
2 J3
L
“ \
L =Y
2
\ .
-2 =
LHS #F RV S

X=—% le oY oo SolbuRon

112 out of 2

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

b)
e a0 idcn\%hﬁ Yo oty Jo\uve. ©oN

one side,

Ooutof1l
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Exemplar 2

a)
|- sn®x 2 <in2 Y
COSA 2<3MNX
- <_;’9§j_)< 2 N XCOSK
co=x > <N X
- © OSX - C_QSX
- T i —
wcos@%> -coeC,LB)
o _.L - _\
= 2
2 out of 2
b)
Because 3z>u\ o have o dﬂ@d&

Al the values

/2 out of 1

award full marks
— % mark for lack of clarity
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Question 35 P3

Evaluate:
7 P2
7 PS
Solution
7!
(7-2)! > mark for substitution
7!
(7-5)!
71
5!
7!
21
2! > mark for simplification
5!
2x1 1 mark for expanding factorials
S5X4x3x2x1
1 2 marks I
60
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Exemplar 1

D) . sl
7%s "M; - \
1 outof 2

award full marks
— 1 mark for concept error (used combinations)

Exemplar 2
- l
P Z mol 7PS - ';‘:'"'\
7 2 m APk
\
' = 7.
et 7a —
q-2- -
= 70 2.

2 out of 2

award full marks
E1 (final answer not stated)

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 36 R4

Use the graph of y = f(x) to sketch the graph of y = f(3x)+1.

y=f(x)

Solution

1 mark for horizontal compression
1 mark for vertical translation

2 marks l

A
v
=
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Exemplar 1

1 out of 2

+ 1 mark for vertical translation
E9 (coordinate point labelled incorrectly)

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

1 out of 2

+ 1 mark for horizontal compression
E9 (incorrect endpoint)
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Question 37

R10

Solve the following equation:
log4(x+2)+log43 = log, x
Solution
Method 1
log4(x+2)+log43= log,, x
log,, [(x+2)3]= log,, x

3(x+2)=x
3x+6=x
x=-3

No solution

Method 2

log4(x+2)+10g43=10g4x
10g4(x+2)+10g43—10g4x=0

SECEI

X

1 mark for product rule

1 mark for equating arguments

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

3 marks l

1 mark for logarithmic rules (72 mark for
product rule; 2 mark for quotient rule)

1 mark for exponential form

2 mark for solving for x

% mark for rejecting extraneous root

3 marks

94
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Exemplar 1

loﬁq(mq)(s) : bgqx
,Qﬂq 5&*@) - /69« X

3h+¢, :X
- -G
=z 2

2% out of 3

+ 1 mark for product rule
+ 1 mark for equating arguments
+ % mark for solving for x

Exemplar 2

Vogy, (1N = \Ogul

\m(%gc‘r Vo\ = \<>9El e

YOS ¢ \og G
25— © i <l
o = - 2>

x = =3

D) U0 5ol GUNOD
Vecauvse Fg
O @y e
O e \ogy,
Gandnen contt

Ybe d\tcbﬂ

2%% out of 3

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

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

‘OSL‘ (x+2)(2)

1 out of 3

+ 1 mark for product rule
E2 (changing an equation to an expression)

Exemplar 4

1094 (6 2)(3))= 10g4 ¥

1034(?x—ﬂo3~;og4y -0

\C 4(3%'&‘0)
Jar2xiel - o
A° = B+
b4
X = 3¢ 40
X
x = ©0-=3
X
¥ =13
2 out of 3

+ 1 mark for logarithmic rules
+ 1 mark for exponential form
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Question 38 R14

Determine the coordinates of the point of discontinuity (hole) for the graph of the function

(2—x)(x—3)‘

SRCED

Solution

x#2

y=—(x-3)

y=-(2-3)

y=1

(2’ 1) 1 mark for point of discontinuity (hole) at (2, 1)
(72 mark for x = 2, /2 mark for consistent y-coordinate)
1 mark l
98
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Exemplar 1

/2 out of 1

+ Y5 mark for x =2

Exemplar 2

Y= (D3
(x=2T

f=x-3
)/= Z—3

V= "
(Z/"/>

/2 out of 1

+ Y mark for x =2

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 39 T3

5
Evaluate and simplify sec (%) e tan (—%) .

Solution
( 2 ) ( ! ) 1 mark for sec(sn) (2 mark for value, /2 mark for quadrant)
—— ]| ——= — 2 , /2
G)\E 6
% 1 mark for tan (—%) (72 mark for value, 2 mark for quadrant)
2 marks l
100

Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 1

Sy. V2
sos}f,/z

SCLS}; = 2
%

112 out of 2

+ 1 mark for Sec(%c)

+ Y2 mark for quadrant of tan (—%)

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

1/2 out of 2

+ % mark for value of tan (—%)

102
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Exemplar 3

2)(- #)
= ?/&

J2

1 outof 2

5
+ % mark for quadrant of sec(%)

+ Y2 mark for quadrant of tan (—%)
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Question 40 R13

Sketch the graph of the following function:
y=-24x-3

Solution
Method 1

»
»

1 mark for shape (graph of a radical
1-(3,0) function)

1 mark for vertical reflection

1 mark for horizontal shift

(4> - 2) L 1 mark for vertical stretch

N 4 marks l

A
\ 4
=

Method 2

A 1 mark for invariant points where

y=0 and y =1 (%2 mark for each

Fy=x-3 point)

. 1 mark for domain of [3, 00)

¢ 2 mark for shape between invariant

% L >y= points

(4, )] -=*~" Y, mark for shape to the right of the
/T 7(7’ 2) invariant points

“\(3, O) 1 mark for applying transformations

‘ (vertical stretch, vertical reflection)

. RN I
: (7’_4) N 4 marks

L \ 4

\4

A
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Exemplar 1

>
>

A
v
®

3 outof 4

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

Exemplar 2
Y
S
P
< 4 » X
-1
3 out of 4

+ 1 mark for shape
+ 1 mark for horizontal shift
+ 1 mark for vertical stretch
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Exemplar 3

.
>

A

- C

\\_r_\)&\ =

2out of 4

+ 1 mark for shape
+ 1 mark for horizontal shift

106
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Question 41 R14

Sketch the graph of f ( x) = 2x+3

x+2

Solution

1 mark for vertical asymptote

1 mark for horizontal asymptote

> mark for graph left of the vertical asymptote
> mark for graph right of the vertical asymptote

(-3.3)
3 marks
D (ERp > _J

'\

<_____________,___
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Exemplar 1

\/A’K:-'L
")
L H) | 9@ %%‘3
-3 | -3 - >
-2 -l VA —
- g { | { |
ol 3 /2 (S
{ 5 /5 IS
b 9 \ Ve M

1 outof 3

+ 1 mark for vertical asymptote
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Exemplar 2

—_—

-~ )
,‘//7)
f f x

A
L o

v

o
<t

12 out of 3

+ 1 mark for vertical asymptote
+ 2 mark for graph right of vertical asymptote
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Exemplar 3

272 out of 3

+ 1 mark for vertical asymptote

+ 1 mark for horizontal asymptote

+ 2 mark for graph right of vertical asymptote
E10 (graph crosses asymptote)
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Question 42 R1

a) Given the functions f ( ) J4+x and g
b) Is it possible to evaluate g(f( 5))?

, evaluate f(g(-5)).

Justify your answer.

Solution
a) g(-5)=[3(-5)-¢|
g(-5)=21 1 mark for g(-5)
f(21)=v4+21
_ 25
=5 1 mark for consistent value of f ( g (—5))
2 marks l
b) No, because f ( ) is undefined when x = -5 1 mark for justification

S:Jr lmarkl
(5) V-1

/(=5) is undefined because you cannot evaluate the square root of a negative number.
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Exemplar 1

0 [697¢]
3@(} lf IS-G\
6@)2)-2)\
3@1 2\

1 out of 2

+ 1 mark for g(-5)
E7 (notation error in line 1)

b)
A (FL6))

\eS
1es s £6s)= Jdaus)

Poss B\e
6=
£ -8) = \

GEEN = | 3x-0\
QEESE = 130 k)
JFes)y:=2- b
o, (F-sY) =|~3|
} 0‘?(‘5)) =2

15 outof 1

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

a)

30() - \ 2 C"S\ ‘(Ok

—
-

-
-

1-al
q

£(x\ =Jq+a

£(x)*F =

1v% out of 2

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

E7 (notation error in line 1)

b)

eg Tt Te

possible

3Tl
|39 ) -\
(3(3)-¢
|4 -6
13\
-3

1 outofl

award full marks
E7 (transcription error in line 1)
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Exemplar 3

a)

¢ (0)(’53) S

2 out of 2

award full marks

b)

o

No because $(0y T 730737

ancl %ou can ‘f take the Square o ’\

/2 out of 1

award full marks
— % mark for terminology error in line 2

Pre-Calculus Mathematics: Marking Guide (January 2015)
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Question 43 R7

Identify which of these values is greater. Justify your answer.

10g580 or 10g330

Solution
52 =25 _

3 log5 &0 is less than 3
5° =125
33 =

4 log 3 30 is more than 3
37 =81

-~ log 3 30 is greater 1 mark for justification

1 mark l
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Exemplar 1

| e bt
09 %5 = 2 ond ioﬁgﬂi 3 '09%20) S 22&
) ioﬂ;\ZS ?Z ﬁ\@é
st log580 13 o 0SB
Jess than 2
> avournd 2.1

1outof1l
Exemplar 2

TSX:{;’O _3>< - 0
X 33 s
0 out of 1
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Exemplar 3

1 outofl
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Question 44

T3, T6

. 3 .. .. )
Given cosa = g, where ¢ is in quadrant IV, and cos = —%, where £ is in quadrant II, determine

the exact value of sin (& — f).

Solution
RN .
9+y2=25
3 2
o y- =16
SN y =14
y=-4
. 4
simo = ——
5
3 x2+y2=r
4 4+y2=9
2 y2=5
y=A5
y=15

N
sm,B—T

sin(e — ) = sin xcos - cos ersin 3
-(9-3-0)(Z)

8-35

T 15

> mark for value of y

> mark for value of y

Y mark for sin o
> mark for sin g

1 mark for substitution into
correct identity

3 marks l
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Exemplar 1

Sin (ot =)= SINA COSPB —cosSysin R

=sin (-%)cos ('_23-_)_ cos (%) s’m(J__E)
T (RR-ER)E)

3J5

e e—

'S =

= g-3J5
\S

3 outof 3

award full marks
E7 (notation error in line 2)
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Exemplar 2

.2 2
2

SN o -/-G.g.) = |

g .

zs"/

L

2¢<

Sin%+
sinly =

Sin

L
s

5i"(°<—-5> = Sin o Cos A

Z)%) -

-8

———————

/S

—COS % S/h &4
F)E)

3Js
=

2% out of 3
+ Yamark for y=4
+ Y2 mark for y = J5

+ Y% mark for sin g

+ 1 mark for substitution into correct identity
E1 (final answer not stated in line 7)

122

Pre-Calculus Mathematics: Marking Guide (January 2015)



Exemplar 3

212 out of 3

award full marks
— Y mark for arithmetic error in line 6
E7 (notation error in line 4)
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Question 45 P1

Determine the number of possible sandwiches from the following menu.

MENU

Select one item from each column:

Bread Sauce Meat Vegetable
White Mayo Turkey Tomato
Rye Mustard Ham Onion
Brown Roast Beef Lettuce
Chicken
Solution
IXx2x4%3

72 sandwiches 1 mark l
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Exemplar 1

l1outofl

award full marks
E1 (final answer not stated)

Exemplar 2

v 2t 4 3

38 sondwick options

Ooutof1l

125

Pre-Calculus Mathematics: Marking Guide (January 2015)



This page was intentionally left blank.

126 Pre-Calculus Mathematics: Marking Guide (January 2015)



Appendices

Pre-Calculus Mathematics: Marking Guide (January 2015) 127



128 Pre-Calculus Mathematics: Marking Guide (January 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 ”
SIS * missing brackets but still implied
* missing units of measure
uEis * incorrect units of measure
= 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
A et = asymptotes missing but still implied

graph crosses or curls away from asymptotes
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Appendix B

During the marking of provincial tests, irregularities are occasionally encountered in test booklets.

IRREGULARITIES IN PROVINCIAL TESTS

A GUIDE FOR LOCAL MARKING

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 R1 2
14 R1 2
15 R6 2
25 R5 1
26 b) R4 1
32 R3 1
36 R4 2
42 a) R1 2
42 b) R1 1
Unit B: Trigonometric Functions
Question Learning Outcome Mark
1 T1 1
6 T1 1
7 T3 1
10 T4 1
17 T1 1
23 T2 1
29 T4 3
39 T3 2
44 T3 2
Unit C: Binomial Theorem
Question Learning Outcome Mark
2 a) P3 1
2b) P2 1
20) P2, P3 1
5 P4 3
8 P2 1
16 P4 1
19 P3 1
35 P3 2
45 P1 1
Unit D: Polynomial Functions
Question Learning Outcome Mark
9 R11 2
13 R12 1
24 R12 1
27 R11 2
33 R12 3
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Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark
4 a) T5 1
4 b) T5 2
7 T5 3
12 T6 3
21 T6 1
34 a) T6 2
34 b) T6 1
44 T6 1

Unit F: Exponents and Logarithms

Question Learning Outcome Mark
3a) R10 2
3 b) R10 2
18 R9 1
22 R8 1
26 a) R9 2
30 R8 3
37 R10 3
43 R7 1

Unit G: Radicals and Rationals

Question Learning Outcome Mark
20 R13 1
28 R13 2
31 R14 2
38 R14 1
41 R14 3
40 R13 4
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