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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 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” 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, 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 12 marks.

COMMUNICATION ERRORS / ERREURS DE COMMUNICATION

Shade in the circles below for a maximum total deduction of 5 marks (2 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 ES O

E6 O E7 © ES8 @ E9 O E10 O

Example: Marks assigned to the student.

Booklet 1 Selected Booklet 2 Communication Total
Marks
Awarded Response Errors (Deduct)
25 7 40 12 702
Total maximum
Marks 36 9 45 deduction of 90
5 marks
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Scoring Guidelines for Booklet 1 Questions
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Question 1 T1

Determine the length of the radius, », given an arc length of 20 metres and a central angle of 160°.

20m \

%

Solution
0= (160) T 1 mark for conversion
180
_8r
9
K
r=—
0
;= 20 1 mark for substitution

r= 180 m 2 marks
&n

r=7.162m
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Exemplar 1

. A
X 0
O B0

: B
q
qo= 2" ¢

————————

g

9
—= gmW

O X

(1_)

81
Eo. L35=Y

11> out of 2

award full marks
— Y% mark for arithmetic error in line 5
ES5 (units of measure omitted in final answer)

Exemplar 2

S =0Or¢
MMz L0 v
20M = Oob"'gm

/ﬂ.
160

1 out of 2

+ 1 mark for substitution
E1 (final answer not stated)
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Exemplar 3

S?Gr
a[):\L,Or

e—
20:- -

[t; 9. Sﬂqa\m)

1 out of 2

+ 1 mark for substitution
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Question 2 P1

There are eight cars parked in a row. Determine the number of possible arrangements of these

eight cars if Mrs. Jones must always park in the third spot and Mr. Rodriguez must always park
in the last spot.

Solution
6+5e¢1e4e302e101

720 1 mark I

10
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Exemplar 1

s
RN )

=720 + | +|

=722

0 out of 1

Exemplar 2

S B

———

Ao lbe Vs

Ooutof1l

Exemplar 3

a

o,

l1outofl

award full marks
El (final answer not stated)
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Question 3 R10

Bill wins $1 300 000 in a lottery and invests the entire amount at an annual interest rate of 2.5%
compounded quarterly. He will withdraw $10 000 at the end of every three months.

Determine, algebraically, the total number of withdrawals, including the partial amount, that Bill
can make until there is no money left. Express your answer as a whole number.

Use the formula:

R[1-(1+i)™" ]

i

PV =

where PV = the present value deposited
R = the amount of each withdrawal
n = the number of equal withdrawals

. the annual interest rate (in decimal form)

the number of compounding periods

Solution
—-n
10000[1 _(1 +0-025j }
B 4 . L.
1300000 = 0.095 I, mark for substitution
4

8125 =10000 1 - (1.00625) " |
0.8125 =1—-(1.00625)""

~0.1875 = —(1.00625) " Y5 mark for simplification

log (0.1875 ) = —nlog1.00625 > mark for applying logarithms
log (0.1 875) ~ 1 mark for power law

log (1.00625)
268.672348 =n Y2 mark for solving for n

Bill can make 269 withdrawals. 3 marks I
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Exemplar 1

%900 000- 00000- (14 0.0068) ] (= (g5 /= 0. g5
0.00625

8115 = Bo000 [1- (1.00629)7]
0.4125=1- (1.00625 )"
-D.IBTg: - (H008E)” BI eeds €9 gl vt
“0"875:/(’”}03/‘00629 ol then a Ioarﬁaj cu:#&éraww{

“0,]875: 1 (—/Oj/AOOGZS‘) Ul’nl;l ‘H‘Bfe I.S Mo Mlre I’V\G’\i/j

_0.187¢ _
“logl. 0065 -

09.793=y

ramaiﬂ} '\j .

2outof 3

+ 2 mark for substitution

+ > mark for simplification

+ 1 mark for power law

+ 2 mark for solving for n

— Y% mark for arithmetic error in line 6

Pre-Calculus Mathematics: Marking Guide (January 2019)



Exemplar 2

<00 < 03S N
o0 = |0 OOOO‘(H Q%\) )

1300000 =flo0oo (|- ¢1.00625) )
0.00625 0.00035 0.006)5
8125 = 1o coo(1-(1.c0@as)" )
\ o gco lc ooo
v 0.825 = (1-(Loows) " _ |
1= | 012)=(-reetas) " e
18125 = (1o8s)

sogas( 18129) = -1

45.450(8%0) = -N
~95.450 = N

272 out of 3

+ ' mark for substitution

+ 2 mark for applying logarithms

+ 1 mark for power law

+ Y2 mark for solving for n

E1 (impossible solution not rejected in final answer)
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Exemplar 3

REXEE: o,ooss)f“]

10320 = vaoo0 [1- (loos2) " |
10 000 km

O3 =1~ ((1.008=)""
i T

(0.0082) 200000 = ﬁocoo

1.03a = ). ooB3 "
jog 1,038 = - tog L O0B 3
feg 2t _
| 0g . 0OE™> 109 LO0DD
o He can mmakc
”V:’ = a.19a 10 widnhdrawals vk |
- -\
h= -0.199 there IS ho hmorev

rer~ainim g

2outof 3

+ 2 mark for applying logarithms

+ 1 mark for power law

+ 2 mark for solving for n

E1 (impossible solution not rejected in final answer)

Pre-Calculus Mathematics: Marking Guide (January 2019)



Question 4 P4

12
Determine and simplify the 12 term in the binomial expansion of [x3 - %j .
2x

Solution

11
1
Ly = 1o C1 ) (x3) [—%j 2 marks (1 mark for . _C, ; 2 mark for each consistent factor)

2% 12 711°
3 1
et )
=02 2048x%2
t = _L 1 mark for simplification (%2 mark for coefficient; 2 mark for
12 19
2048x exponent)
or
3 marks
3 ]
=~ 19
512x
or
_ -19
= 0.006x

16 Pre-Calculus Mathematics: Marking Guide (January 2019)



Exemplar 1

Ce(@)™ ™ (b)F K is one Ress than solyin

der| =
! (=11

to = (i) (e )
(12) ) (- )

17x*

ZOM8x**

1}

]

= 3)(3
S5iax™

j for

2out of 3
_l’_
1 mark for 12C11
+ 1 mark for consistent factors

Exemplar 2

2© 'a)(*"‘“f(-’—?)' - () (0 (@w)

2outof 3

+ 1 mark for consistent factors
+ 1 mark for simplification

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 3

da\l
- N v AL
)'\‘L - \%CQ(*'> (‘{ﬁ)

i .
jV\’L - 'S C \1 (?K%) (40“(0{&)

|
= Kx”)(@‘c"@’t‘o
\
‘\,’7/ - (%‘Kaxﬂ
\
b = 4915 L4

1 outof 3

+ 1 mark for consistent factors
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Question 5

R10

Solve, algebraically.

er—3 _ 7x+1

Solution

ne? 3 = In7*"!
(2x—3)Ine=(x+1)In7
2x =3 =xIn7 +In7

2x —xIn7 =1In7 + 3

x(2-In7)=1In7+3

In7 + 3
X =

2 —In7
x =91.438 783
x =91.439

> mark for applying logarithms

1 mark for power law

> mark for collecting terms with x

> mark for isolating x

> mark for evaluating quotient of logarithms

3 marks I

20
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Exemplar 1

(QX_3>Q°?5€': (x| )fo% 7

//Z)(QO%C - SQOOXC = X QO%} n /go%{_},

12 out of 3

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

Exemplar 2

-~ x|

Ax-3d\ne = x+in)
Ox-3 = xin 1+InT

112 out of 3

+ 2 mark for applying logarithms
+ 1 mark for power law
E4 (missing brackets but still implied)

Exemplar 3

Ax-B\ne = x¥'in?
2X-X =\lnF +D

X=\nFxD
%= H.A46

21> out of 3

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

Exemplar 4

Ax-B\ne = xx¥'in?

1 out of 3

+ 2 mark for applying logarithms
+ 1 mark for power law
— % mark for procedural error

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Question 6 T1

Sketch the angle 73—71: in standard position.

Solution
y
A
> mark for an appropriate angle in quadrant I
% mark for correct number of revolutions
1 mark I
< Cj > X
v
Note:

= If the directional arrow is not indicated, deduct an E1 error (final answer not stated).
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Exemplar 1

L/

Ooutof1l
Exemplar 2
y
A
< / i\ > X
>z 17
v
12 out of 1

+ % mark for correct number of revolutions

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 3

A
v
=

/2 out of 1

+ 2 mark for an appropriate angle in quadrant I
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Question 7 R11

Determine, algebraically, all of the zeros of the polynomial function P(x) = x* 5% —4x? +20x.
Solution
P(x) = x(x3 —5x?—dx+ 20)

= (2 -5(2 ) —-4(2)+ 20) 1 mark for identifying one possible value of x

0
2) is a factor

I 2 -6 -20 1 mark for synthetic division
(or any other equivalent strategy)

0= x(x - 2)(x - 5) (x + 2) > mark for identifying all the factors

x=0,x=2,x=5,x=-2 Y2 mark for consistent zeros

3 marks I
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Exemplar 1

-2/ -2 -4 20
-2 14 -20
\ -1 1o O
5
S ‘77<Z+IDx

X (XB‘ Tx +(ow
(% ‘7-3(77\~%>

Zevo'ss %, () (x-2), (X-SB

2outof 3

+ 1 mark for identifying one possible value of x
+ 1 mark for synthetic division
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Exemplar 2

(7(%)(\(3* 3y ~lO>

(D) (x5 (x ¥9>

2outof 3

+ 1 mark for identifying one possible value of x
+ 1 mark for synthetic division

+ 2 mark for consistent zeros

— % mark for procedural error in line 3
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Question 8 P4

Justify why four of the terms in the binomial expansion of (—x + y)6 are positive.
Solution
6 0 5 1 4 2
(=)"(2)" (=) () (=x) ()"
6 5 4 2
X, =Xy, x y,..
There are 7 terms. The first term is positive and the signs alternate.

1 mark for justification

1 mark I

30
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Exemplar 1

Wwwkm

WL glure oL o pasiltive

Lervon ol there Gu G eiren
Tuiribon, Ancbiieon, (Q—Co),&vuoW-

l1outofl

Exemplar 2

In Lvery even 'I'f.r'M -}“’\‘l v\ng‘Hvz 'S Wﬁmu Ltcomt PO&‘;‘I‘"\/( AU\{ -}0 "'kt gﬁpay\ﬂ&‘

Ih ﬂwt. [as')— +crm ‘H\L r\e_ga\(fu( LS wwM Lne‘}oﬁgpowzr 010 O)PLMov(njncn{jaﬁVe’
Ggap,

/2 out of 1

award full marks
— Y% mark for terminology error

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Question 9 R4

Determine the equation of g(x) in terms of [ (x)

y
A |
f(x)
|
< > X
1
g(x)

\ 4 |
Solution
g (x ) =-f (x - 3) 1 mark for vertical reflection

1 mark for horizontal translation

2 marks I
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Exemplar 1

g(x)=_ =V IX=2)

1 out of 2

award full marks
— 1 mark for concept error (not including f(x))

Exemplar 2

g(x)= = (F(BN-G

1 out of 2

award full marks
— 1 mark for concept error (reflection over y=3)

Pre-Calculus Mathematics: Marking Guide (January 2019)
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34

Question 10

T6

Prove the identity for all permissible values of x.

. .2
sinx + tan x _sin"x

cotx +cscx COS X

Solution
Method 1
Left-Hand Side Right-Hand Side
) sin x .2
sin x + sin“x
COS X
CoS X 1 Ccos x
+

sinx sinx

sin x cos x + sin x

COS X
cosx+1

sin x

sin x M sin x
cos x M

.2
Sin X

COS X

1 mark for correct substitution of identities

1 mark for algebraic strategies

1 mark for logical process to prove the identity

3 marks I
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Question 10

T6

Solution

Method 2
Left-Hand Side Right-Hand Side

sin x + tan x

.2
1 1 sin”"x
+—
tanx Sinx COS x

sin x + tan x
sinx + tan x

sin x tan x

W
sin x X

sin x

e sinxtan x

sinx e
cosXx

sin“x

COS Xx

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

3 marks I

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 1

Left-Hand Side Right-Hand Side

Cos . w a
<cogsﬂx‘\’ cos Sin. X
/ NSRS
\
cos - X
Tin TR0 co>

cogs"\"x
co

cosX

oin X

gin X
-—_-————-"’
CQS

S\

Sax SN X
—" - —_
\ coSX

——— a -;
— DN /
/X

COS

1 outof 3

+ 1 mark for correct substitution of identities
E3 (variable omitted in an identity)
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Exemplar 2

Left-Hand Side Right-Hand Side
. .2
Sinx + Ton x Sin” X
Cos X , cos X
—_— 4 —
SinXx Sin X
0 out of 3

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 3

Left-Hand Side

Right-Hand Side

LHS = SINX+ danx
COYX + C5CX

{€05x) AN\ N SADYR
\ COSX

sy )

COSXIMIX *siny,

CO3\%

—————

\xrCos Y
SN

ain X
(O3 X

RWS =

2outof 3

+ 1 mark for correct substitution of identities

+ 1 mark for algebraic strategies

38
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Question 11 R3

Given that the point (—2,1) is on the graph of y = f(x), describe how the coordinates of the
corresponding point on the graph of y = f(4x) are different.

Solution

The x-value is divided by 4. 1 mark I
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Exemplar 1

\/:\ »J"H S-\-ay the Soawme because Yhere
are «wo CLQH\SQS -For \/

Y \‘J.\\\ \De Gomy‘ressd \o\\ L\— SoX=-3

wl be w=-1
l1outofil
Exemplar 2
(=21 _%\('.5‘.,\5 \
| [
Ooutof1l
Exemplar 3
/WIJQ X valie 1s O[f#er‘en‘(/‘.
2 outof 1

award full marks
— Y% mark for lack of clarity in explanation
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Question 12 R8

Using the laws of logarithms, completely expand the expression:

{28

W
Solution

2log x + 1 log y —log(w—1) 1 mark for product law
2 1 mark for power law (’2 mark for each)
1 mark for quotient law

3 marks I
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Exemplar 1

_ ’ 24 0.5 _(logqw
Oax + 0313 E%_i_

= logxt +0.5loqy -/logw
3 3 '031

112 out of 3

+ 1 mark for product law
+ 2 mark for power law

Exemplar 2

oy <2 x ey
\Oa(w' \3

1\06x *li \03\/ - \&3<"3'\>
\/L \OSX x '\7_, \03\[ - \o<>>u3 - \03\

2outof 3

+ 1 mark for product law
+ 1 mark for power law

Exemplar 3

J06X+)03 (103 3

foch + [oq ‘3‘/’ ( )
QIOSY + —\{ IOSy - ((thl-l}

3 outof3

award full marks
E7 (notation error in lines 1 to 3)

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Question 13 T3

: 5 : . :
Given secf = 2 and tan @ > 0, state the quadrant in which & terminates.

Justify your answer.
Solution

Since secd is negative in quadrants II and III, and tan @ is positive in quadrants I and 111,
€ terminates in quadrant III.

1 mark for justification

1 mark I

44 Pre-Calculus Mathematics: Marking Guide (January 2019)



Exemplar 1

Cose- A tone 70
5

[Q vadeank 'm/)

12 out of 1

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

Exemplar 2

Jou Ay A e g an, 048 st Lo 0103

For atcant i /eg /h'%/ﬂ Wk MM Lo 036, 0,

“*‘ 6 Mhdtuj;w @.1 .

l1outofl

award full marks
E7 (transcription error)

Exemplar 3

o

Ooutofl

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Question 14 R14

State an equation of a rational function that has a vertical asymptote at x = —8 and a horizontal
asymptote at y =9.

Solution
y= 9x 1 mark for vertical asymptote
x+38 1 mark for horizontal asymptote
2 marks I
Note:

» Other equations are possible.
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Exemplar 1

\
(Y +%)

S = + 9

2out of 2

Exemplar 2

ax_
(x+8)

2out of 2

award full marks
E2 (changing an equation to an expression)

Exemplar 3

 e(x D

= (%x+3)

0 out of 2

Exemplar 4

] Wi
4 @(&‘b(/)

2out of 2

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Question 15 R5

Given the point (5, 1) , state the coordinates of the corresponding point after a reflection across

the line y = x.

Solution

(1,5) 1 mark I
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Question 16 P2

Simplify.
(n-13)!
(n—12)!

Solution

W 1 mark for factorial expansion

. —12)%/—137!/ 1 mark I

n—12
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Exemplar 1

- (n-\s)(n\%)
[n=12)(nN3)( nNa)
|

— ——

[n-172)

l1outofl

award full marks
E7 (notation error)

Exemplar 2

(o3

i
-3

(PN

D=\

/2 out of 1

award full marks
— Y mark for arithmetic error

Exemplar 3

(n-13)"

e ——

(mfl?})(V\- 13) ‘.

loutofl

E1 (final answer not stated)

Exemplar 4

12 out of 1

award full marks
— % mark for procedural error

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Question 17 R1

Given the graphs of y = f(x) and y = g(x),

y Y

A o A

A
\ 4
=
A

\ 4
=

Solution

a) determine the value of f ( g(2)).

0 > mark for the value of g (2)
4 % mark for the value of f(g(2)) consistent with g(2)

1 mark I

b) determine the value of (g — 1)(-3).

g(=3)-/(=3)
1-(-2) %, mark for the values of g(—3) and f(-3)
; Y, mark for value of (g — f)(—3) consistent with g(-3)
and f(-3)

1 mark I
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Exemplar 1

Y 8(9} =\
-?(,\) = (o

/2 out of 1
+ % mark for the value of f ( g(2)) consistent with g(2)

Y0 2
q(-2)= |

+ Y2 mark for the values of g(-3) and f(-3)
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Answer Key for Selected Response Questions

. Learning
Question Answer Outcome
18 D R11
19 C R7
20 A P3
21 B R1
22 C T6
23 A P4
24 A R13
25 D T1
26 C R1
27 A R2

56
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Question 18 R11

Identify the remainder when P(x) =3x> - x% +1 is divided by (x - 2).
a) —27

b) -19

c) 11

d)21

Question 19 R7

Identify the logarithmic form of 2% = %

a) logzx = i

b) logx2 = %

C) log2 (lj = xJ
d) logx (—): 2

Question 20 P3

N

AN

Leah’s Pizzeria offers 9 different pizza toppings. Identify the expression that represents the
number of different types of pizzas, with 3 different toppings, that can be made.

2) 4G4

d) 913!
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Question 21 R1

Given (5, —4) is a point on the graph of y = f (x), identify the corresponding point on the graph

of y=

1
S(x)
a) %,—4)
)

I 1
9(5-3)
d) (-4,5)

Question 22 T6

b)|5,-

N

Identify the non-permissible value of x for 1 +secx over [0, 7].

a)0

b)

N

TU
C) 5
d) n
Question 23 P4

Indicate the combination that represents the circled term in the given row of Pascal’s triangle.

1 4 6 @ 1
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Question 24 R13

Identify the x-intercept on the graph of f (x) = 2(x + 5).

a) -5 I

b) O
c) V10

d) 5

Question 25 T1

Identify the coterminal angle of % over the interval —n < 6 < 4.
On
a —_—
) 5

T
b) ——
)5

Question 26 R1

Given f(x)={(2.6).(3,2),(3,4).(6.5)}, identify the value of f(f(2)).
a) 3
b) 4
c) 5

d) 6
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Question 27 R2

The graph of f (x) = (x - 1)2 is translated 2 units to the left and 3 units up. Identify the equation
of the transformed graph, g(x).

2) g(x)=(x+1)%+3 J

b) g(x) = (x—3)2 +3

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

d) g(x)=(x-2)%+3
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Question 28 T6

. 8 .
Given cscl = 3 determine the exact value of cos 26.

Solution
.2
cos20 =1-2sin“0

2
—1— 2(_2) 1 mark for the value of sin &
8 1 mark for substitution into correct identity

_ﬂ 2 k I
_64 marks

or
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Exemplar 1

COS/Z,Q = \ - 2snt 0
= 1
=\ - 2%

.\ -1 G

S0
=\ " Ten

MCOSKZ_

\4

1]

11> out of 2

award full marks
— Y mark for arithmetic error in line 5
E1 (impossible solution not rejected in final answer)

Exemplar 2

Cos2 & = | =sm aral

C0s36 - 2T
i 6 /

1 out of 2

+ 1 mark for the value of siné

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 3

cosag= |- 2(%—_)3

:',Qw%é)
64
fi-So
6% 64
14

ot

11> out of 2

award full marks
— % mark for procedural error in line 1
E2 (changing an equation to an expression)

Exemplar 4

1 out of 2
+ 1 mark for substitution into correct identity

64
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Question 29 T4

Determine the period of the sinusoidal function, f(x)=-6 cos[%(x + l)j +5.

Solution

Period = 2_71:

o
6
-12 1 mark I
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Exemplar 1

Ooutofl
Exemplar 2
P .1 _ AT
™~ cxmn—"
@mod T
b
loutofl

award full marks
El (final answer not stated)
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Question 30 R12

Determine, algebraically, the equation of P(x) , given the graph of the polynomial function P(x).

A

-36

Solution

Y, mark for factors of P(x)

2
P(x)= -3 -1 2
(x) 4 (x ) (x )(x " ) 2 mark for multiplicity of 2 at x =3

-36=a (—3)2 (—1)(2) Y» mark for substitution of P(0)=-36
-36 =—-18a
a=2 Y5 mark for correct value of a

P(x)=2(x=3)*(x=1)(x+2) 2marks|
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Exemplar 1

(D) (e3)(x -3)
()(L +X—% (x> 4¢ 48)

4
x1-634 A1 2. 42 9 Dty e ~1§
2 (668 124 21 <)

P(x)= 20 g2 e ¥

2out of 2

Exemplar 2

P(x)=_( X#@X X~ M x-327° -36

1 outof 2
+ % mark for factors of P(x)

+ 2 mark for multiplicity of 2 at x =3
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Question 31 T5

Solve 2sin29 —7sin@ —4 =0 where 0 € R.

Solution
(2sin@+1)(sinf—4)=0
sinf = —% sinf =4 1 mark for solving for sin & (%2 mark for each branch)
T 1lln ) .
= o’ 6 No solution 2 marks for solving for € (1 mark for each branch)
0= In +2km, kel
6
Iln .
0= T +2kn, kel 1 mark for general solution

4 marks I
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Exemplar 1

=X —Y 20
Sg= Lr
Sz -

0=

m)”J
=\ =

~r_ S
By él

5{}+ m (c, ke R

2out of 4

+ 1 mark for solving for siné

+ 2 mark for solving for 8

+ 1 mark for general solution

— Y% mark for procedural error in lines 6 and 7 (k € R)
E3 (variable introduced without being defined)

E2 (changing an equation to an expression)

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 2

Oa‘nm‘/) (sino- 1):0
As0e+Y =0 sin® -1=0
gl‘ﬂﬂz /ji = #2 sl‘n@: '

9= %k kez
3
/g *21r1<, i{’e;

N6 <olotion

21> out of 4

award full marks
— Y mark for arithmetic error in line 1
— 1 mark for concept error in line 5

Exemplar 3

(’}s‘m@’ﬂ) (S\r\O—L\>: 0

SO V7 o Syéi 4

@YE{:B(S’

0=l
0220

3 outof 4

+ 1 mark for solving for siné
+ 2 marks for solving for 6
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Question 32 R12

Justify that the shapes of the graphs of f(x) = (x + 1)2 (x — 1) and g(x) = (x + 1)2 (x - 1)3 are
different as they approach the x-intercept at x =1.

Solution

At x =1, both graphs pass through the x-axis, however, the graph of g(x) flattens as it passes

through the x-axis.
1 mark I
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Exemplar 1

Tl'\a 3(’)(/) gr‘o.ph oo L Vvawve, ’bwﬁ.’p[[q’hc\’

MAaak it look.  \irwe IS _3.74—

058 e € (o) Qror Y 946

Shoaght  Fhreush

/
AV

loutofl

Exemplar 2

The pephn o howe o Avlferenty TYPE Of CovNe oy
—‘\T\(\’\'O\)O)\\ e oDt ade  of (\)DB.

Ooutofl

Exemplar 3

The graph of £(x) WM pass throwg L M (ol
o x=/, /%jr%A ‘j{){> /W[ /(\5//'4/6}%7 Ao x-aXis
/%m ppatsing  flrosh.

14

/2 out of 1

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

Exemplar 4

The gra?% og» gy (xD i ﬁ}\o}l‘m os it

crosses ‘Hw, zero '7\* X=!,WL1«'|€ Qu) u_n'” mo‘l‘ ?rlaﬂen.

l1outofl
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Question 33 T2

. : 4 o ..
Determine the exact value of cot @ if cos@ = —— and sin@ is positive.

Solution
x2 + y2 _ 7‘2
2 2 2 o
(—4)"+y"=(7) Y, mark for substitution
y2=49-16
y =133 > mark for solving for y
cotf = ﬁ 1 mark for consistent value of cot @ ('2 mark for quadrant; 2 mark for value)

or 2 marks I

—44/33

33

cot@ =

Note:

= Accept any of the following values for y : y = /33, y = /33, or y = —33.
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Exemplar 1

1-4%=,7
Bi-1( =b*

J33 = b

coto =4

1 outof 2

+ % mark for substitution
+ % mark for consistent value of cot&

Exemplar 2

()}Z /

4

T g = *Z;:L

S
R
T

e,
g,
e,
e,

-

e = Z N

\“\""———____’»“ e e T v

e

1 outof 2

+ 2 mark for substitution
+ 2 mark for solving for y

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 3

cos9

COAK O = 5nb

_Y

I

=

e

3

"

W
4\

X
]

_ 4
1333 \

\“Lc,o% b =

e S

1 outof 2

award full marks
— 1 mark for concept error in line 2
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Question 34

RS

Sketch the graph of f(x) =- log2 (x) + 2.

Solution

[

A

1 mark for asymptotic behaviour approaching x =0
1 mark for vertical reflection
1 mark for vertical translation

3 marks I

80
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Exemplar 1

1

3outof3

award full marks
E10 (asymptote omitted but still implied)
E9 (arrowhead omitted)

Exemplar 2

\ 4
o)

A

272 out of 3

award full marks
— Y% mark for procedural error (x-intercept omitted)
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Exemplar 3

&

2outof 3

award full marks

— Y% mark for procedural error (x-intercept omitted)
— % mark for incorrect shape

E10 (asymptote omitted but still implied)

Exemplar 4

P

—7

bY — — — 5:0

2outof 3

award full marks
— 1 mark for concept error (including a horizontal asymptote)

82 Pre-Calculus Mathematics: Marking Guide (January 2019)



This page was intentionally left blank.

Pre-Calculus Mathematics: Marking Guide (January 2019)

83



Question 35

R13

State the range of f(x) =Jx+4.

Solution

Range: [0, «)

or

Range: {y e R| y >0}

1 mark I
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Exemplar 1

Range: (0; OO\>

l1outofl

award full marks
E8 (bracket error made when stating domain)

Exemplar 2

N

l1outofl

award full marks
ES8 (range written in incorrect order)

Exemplar 3

Range: \] _5-' O

T

l1outofl
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Question 36 R10

Sophie correctly solved the logarithmic equation, log (x—1)=log ; (2x-2).
x-] = Fx-—2
-|+2= Ax—X
_
| \z<7c
/

Explain why x =1 is an extraneous root.
Solution

The root, x =1, is an extraneous root because the argument of a logarithm cannot be zero.

1 mark I
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Exemplar 1

If de substitute +he answer you get back into 4

¢uation and it doesnt work, i+ is exkancous.

Ooutof1l

Exemplar 2

\foo an & h&\)ﬁ S (\Q%ajr'\\& argow\ﬂ\* n

5 logeodeic equbion o iF wu solve

et 3Vl dnals s rephve il is g
LATBS ot

Ooutofl

Exemplar 3

>/W Can 7 dphr Hy /f?;;wf zero

loutofl

Exemplar 4

When you Plug v=| into the €quaction, You get 0.

/2 out of 1

award full marks
— % mark for lack of clarity in explanation
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Question 37

R13

Sketch the graph of f(x)= Jax 1.

Solution

\ 4

A

1 mark for shape of a radical function
1 mark for horizontal compression
1 mark for vertical translation

3 marks I
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Exemplar 1

2outof 3

+ 1 mark for shape of a radical function
+ 1 mark for vertical translation

Exemplar 2

A

2outof 3

+ 1 mark for shape of a radical function
+ 1 mark for horizontal compression
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Question 38 P3

Solve, algebraically.

nC2 =2n+7
Solution
I
" _ons7 Y mark for substitution into equation
(n—2)t2!

n(n _1)M —21(2n+7) ¥ mark for factorial expansion
W Y» mark for simplification of factorial

n(n-1)=2(2n+7)

n> —n=4n+14
n? -5n-14 =0 Y2 mark for simplification
(n+2)(n-7)=0
. .
B=<7 n=7 > mark for the permissible value of n

Y2 mark for showing the rejection of the extraneous root

3 marks I
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Exemplar 1

n!

—7 T aAn+T]

A0
nin-DieT o
(=7
N{n-D < 2n+7

<+
N-nz 9nx])
2n-1 TN -7

(\;" 3'(\ "‘j =0

112 out of 3

+ 2 mark for factorial expansion
+ ' mark for simplification of factorial
+ 2 mark for simplification
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Exemplar 2

nl

=720\

h-1 1

{ AN\ f

(YD () ! P

et LN

Y\2 N = N ‘\'7

2\

Nz ’/\V\ W4
ﬁi~5h4W:O

(n 1) (w 1) =0

3outof3

award full marks
E4 (missing brackets but still implied in lines 1 and 2)
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Exemplar 3

N
- zln+?
2 (-2
-1\
aln-1) - Tn+#
T

(n-DnsL)=0

214 out of 3

+ % mark for substitution into equation
+ % mark for factorial expansion

+ % mark for simplification of factorial
+ % mark for simplification

+ % mark for the permissible value of n
E7 (notation error in line 1)
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Question 39 R1

f(x)
g(x)

Given f(x)= x? -1 and g(x) = x =3, explain why the domain of 4(x)= has a
restriction when x =3.

Solution

When x =3, the denominator is equal to zero and it is not possible to divide by zero.

1 mark I
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Exemplar 1

xZ -
x
x-3

¥ Ir hos o restvichion of 3 becouse  dhnok's  uokeke

Hne gropw does not exists becouwsse Sc* 3 s

an  osymptore .

loutofl

Exemplar 2

bocousse +e Jomein  Con O\’\qj be
Whex e hot A ﬁ\wf/\f exist.

Ooutofl

Exemplar 3

\'\/L\Q'\. 7(:3 "\K'—'%“ ow\c) b couse we Can'f divide L)ﬂ O} the Pﬂi“+

0&1- )(13 gecow\aj Qx Pol!l}% D{ J,'\gc(mf,'nv.i{»‘/

Ooutof1l
Exemplar 4
2
371 ¢ a
hi- — 5 TG ondafires

he) s undefined  Lhen y==

Ooutof1l

Exemplar 5

o NPV 1s w3

M=

x<-3 beca,use Ws 0n the detomigdor

Ooutofl
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Question 40

T3

Evaluate.

1 mark for cot (11?75] (72 mark for quadrant; 2 mark for value)
1 mark for sin (—t—nj (72 mark for quadrant; 2 mark for value)

1 mark for cos (2?“) (72 mark for quadrant; 2 mark for value)

3 marks I
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Exemplar 1

1 out of 3

+ 2 mark for quadrant of sin(—‘%ﬁ)

+ % mark for quadrant of cos (23—71'-)

E7 (transcription error in line 2)

Pre-Calculus Mathematics: Marking Guide (January 2019)
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Exemplar 2

’ ey

W

-3 [&

———
l

P-4

-3

12 out of 3

[S—

+ % mark for value of cot(

lnj
7)

+ 1 mark for value of cos (2%]

B

+ % mark for value of sin(—

— Y mark for arithmetic error in line 2
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Exemplar 3

272 out of 3

award full marks
— Y5 mark for arithmetic error in line 4
E7 (notation error in line 1)
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Question 41 R10

Solve, algebraically.

log2 (log3x) =2

Solution

2?2 = log X 2 mark for exponential form
4 =log X
x=3% > mark for exponential form

x =38l 1 mark I
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Exemplar 1
1= x
U =x

Ooutof1l

Exemplar 2

\Oc}lz - \033X
\ = \033)(

3 zx

BERS

/2 out of 1

+ 2 mark for exponential form
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Question 42 T4

Sketch the graph of the function y =5 sin(ng +1 over the domain [—4,8].

Solution

A

1 mark for shape of y =sinx

1 mark for amplitude
v 1 mark for period
1 mark for vertical translation

4 marks I
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Exemplar 1

A\
<« \ \ Y—> x
_Ax A gAY AY
“ Y ‘ % !
—r’_5
v
2outof 4

+ 1 mark for amplitude
+ 1 mark for vertical translation
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Exemplar 2

A

—('—

3 outof4d

+ 1 mark for amplitude
+ 1 mark for period
+ 1 mark for vertical translation
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Exemplar 3

A
.

v
Wb ~NAm e “Ue He 2 V21T Eyr

3 outof 4

+ 1 mark for shape of y =sinx

+ 1 mark for amplitude
+ 1 mark for vertical translation
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Exemplar 4

+

A

2out of 4

+ 1 mark for amplitude
+ 1 mark for vertical translation
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Question 43 R1, R5

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

y
A
f(x)
1
< > X
1
\ 4
Solution
y
A
1 mark for horizontal reflection
. 1 mark for absolute value
f(x)
e 2 marks
1 - z
< - . > X
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Exemplar 1

S RIS W

G ¥
1 - :
< - . > X
| P
P &
A 4
1 outof 2
+ 1 mark for horizontal reflection
Exemplar 2
)/7
A
L4 1{ %E
|
< > > X
1 e
v
1 out of 2

+ 1 mark for absolute value
E9 (endpoints or arrowheads omitted or incorrect)
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Exemplar 3

Y
X
AL
yd \‘__\S;(x)\ ’f{‘{}
1 o
< ’,'“' > X
1 e
A\ 4
O out of 2
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Question 44 R13

Savannah used the graph of y = f (x) to sketch the graph of y=,/f (x) Her solution is given

below. Describe her error.

jﬁ?&”}

\ 4
=

+ \ + > <

Solution

Savannah did not restrict the domain at x = 2. 1 mark I

112 Pre-Calculus Mathematics: Marking Guide (January 2019)



Exemplar 1

her OXrOUn 1S AT WY on g
Alrechion, You Cork move

o covreNer o \’\ﬁ:ﬁ ¢ & Cx) Cho\

2,4

vt gﬂ“??
S c{f

Ooutofl

Exemplar 2

\'\me (ontinvous,

bu% Ak ends i
(2,4) 50 she

shov)d |y ust
erdked ik Fhib

12 out of 1

award full marks
— % mark for lack of clarity in description
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Question 45 T6

Determine the exact value of sin (?—;J

Solution
. (3n = . (3m T 3m) . (m e . .
sin T+§ = sin o oS 3 + cos vy sin 3 1 mark for substitution into correct identity

= (\E ]( 1 ) + ( ﬁ][ \/EJ 2 marks (%2 mark for each exact value)

2 2 2 )| 2
_V2 e
4 4

- ‘/5_\/6 3 marks
4 I

Note:

= QOther combinations are possible.
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Exemplar 1

\S
=
Bro BT (0e) - g
¥ w

—

23 ISALA Y A

B (D (B)R)

\ _ v 5&) (5m <CO§ b> (coS “ 5‘“ Z>

!

12 out of 3

+ 1 mark for substitution into correct identity

. 3m

+ % mark for exact value of smT
. Sw

+ % mark for exact value of cos?

. Sm
+ % mark for exact value of s1n?

— Y% mark for procedural error of incorrect combination
— % mark for arithmetic error in line 4
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Exemplar 2

afi

S %‘*% >
dr, 11,
T 1 >
10
i
0 out of 3
Exemplar 3

S (3T + ) = sk 3T gos T 4 €05 3T sm I

¢ >/ r 2 U A
_ smVz cos L o+ 008 -2 ¢l V3
- 2 ks ya 2

= Nz b
4

272 out of 3

award full marks
— % mark for procedural error in line 2
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Question 46 R14

3x
x—1

State the equation of the horizontal asymptote of f(x) =

Solution

y=3 1 mark I
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Exemplar 1

=0

Ooutofl

Exemplar 2

- 7

Ooutofl

Exemplar 3

HA =3

/2 out of 1

award full marks
— % mark for procedural error
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Question 47 R14

Sketch the graph of f(x) = x-10
x“+x-6
Solution
5x-10
f(x) =2
( ) x2+x—6

5(x~7)
(7] (x+3)

= > X7 2
x+3

~. there is a point of discontinuity (hole) at (2,1)

vertical asymptote at x = -3
horizontal asymptote at y = 0

> -> X

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

\ 1 mark for a point of discontinuity (hole) at (2, l)

2 mark for graph left of x = -3
% mark for graph right of x = -3

\:/ 4 marks I

<
i
-
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Exemplar 1

/l\‘l.f'?; y /,\)(?.7\
; 'y (v
ub
L
\ A
{ \L /
TN
< f S~ > X
~ !
\
\ .
\ 4 !
v {
Y

21> out of 4

+ 1 mark for asymptotic behaviour approaching x =-3
+ 1 mark for asymptotic behaviour approaching y =0
+ > mark for graph left of x =-3

E10 (asymptote omitted but still implied)

Exemplar 2

—

=X
i v/

¥

3 outof4d

+ 1 mark for asymptotic behaviour approaching x =-3
+ 1 mark for asymptotic behaviour approaching y =0
+ > mark for graph left of x =-3

+ 2 mark for graph right of x =-3
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Exemplar 3

312 out of 4

award full marks
— Y% mark for procedural error (incorrect y-value for point of discontinuity (hole))
E10 (graph curls away from asymptote)
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Question 48

R6

Determine, algebraically, the inverse of f (x) =3x+4.

Solution
Let f (x) =y
y=3x+4
x=3y+4 1 mark for switching x and y-values
x—4=3y
X — 4 1 :
3 =y /> mark for solving for y
f‘l(x) _x—4 Y% mark for writing equation of f_l(x)
3
2 marks I
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Exemplar 1

X=3y+Y4

X -4 = 3y

3 3
FOO)™ = x=4
>
2 out of 2

award full marks
E7 (notation error in line 3)
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Question 49 R12

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

Solution

<

A

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

2 marks I

A
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Exemplar 1

> X
1 out of 2
+ 1 mark for x-intercepts
Exemplar 2
y
A
< t > X

112 out of 2

+ 1 mark for x-intercepts
+ % mark for end behaviour
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Exemplar 3

A
4
=

1 outof 2

+ 1 mark for x-intercepts
+ ' mark for y-intercept
— Y% mark for procedural error (one incorrect x-intercept)
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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 ¥= 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 allowed 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.

El

final answer

answer given as a complex fraction

final answer not stated

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

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 “sin x> 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
graphing coordinate points labelled incorrectly
asymptotes drawn as solid lines
E10 . o
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 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
9 R4 2
11 R3 1
15 R5 1
17a) R1 1
17b) R1 1
21 R1 1
26 R1 1
27 R2 1
39 R1 1
43 R1, R5 2
48 R6 2
Unit B: Trigonometric Functions
Question Learning Outcome Mark
1 T1 2
6 T1 1
13 T3 1
25 T1 1
29 T4 1
33 T2 2
40 T3 3
42 T4 4
Unit C: Binomial Theorem
Question Learning Outcome Mark
2 P1 1
4 P4 3
8 P4 1
16 P2 1
20 P3 1
23 P4 1
38 P3 3
Unit D: Polynomial Functions
Question Learning Outcome Mark
7 R11 3
18 R11 1
30 R12 2
32 R12 1
49 R12 2
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Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark
10 T6 3
22 T6 1
28 T6 2
31 T5 4
45 6 3

Unit F: Exponents and Logarithms

Question Learning Outcome Mark

3 R10 3

5 R10 3
12 R8 3
19 R7 1
34 R9 3
36 R10 1
41 R10 1

Unit G: Radicals and Rationals

Question Learning Outcome Mark
14 R14 2
24 R13 1
35 R13 1
37 R13 3
44 R13 1
46 R14 1
47 R14 4
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