Pre-Calculus 12
Resource Exam A
Scoring Guide

Calculator Permitted

1. Solve algebraically, over the set of real numbers, giving exact values where possible. (4 marks)

3sin@+5cos@ =1

SOLUTION

3sin’0+5cos0 =1
3(1—00329)+50039—1:O « 1 mark

3-3¢c0s’0+5cos0—-1=0

—3¢c0s’0+5c0s0+2=0

3c0s’0—5c0s0-2=0

(3cosO+1)(cos6—-2)=0
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2. Prove algebraically:

tan20(1—tanf)cos* O 1
sin 20 ~ 1+tan6

SOLUTION

LEFT SIDE RIGHT SIDE

tan 20 (1 - tan@)cos” 6 1
$in 20 1+tan6

2tan@
(1 — tan® 9)
2sinf@cosO

(1—tan@)cos* 6

Imark—> =

2tan6(1—tanB)cos” O
(1-tan0)(1+tan6)
2sinfcos 0O

ITmark—> =

2sin@cos’ O
cosO(1+ tan0)
2sin@cos O

Imark—> =

2sinf@cos O

1+tan@
2sin6Bcosf

1

7mark—> =

1

1 mark — :—1+tan0
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ALTERNATE SOLUTION

tan20(1—tanf)cos* O 1
sin 260 "~ 1+tan®
LEFT SIDE RIGHT SIDE
lmark% _lsjnéefl—tane 00829‘# ( 1 ) 1 — tan@
: c0s26' ) _sin26" 1+tan® (1— tan9) < 1 mark
1 K _ (1-tan®)cos’ @ 1-tan6
z mark= = cos 20 1 - tan’6

_ 2
Imark—> = (1 t2an9)c‘o§ 9 1 — tan@ (00529
cos“@—sin“ 0 o sin20 \cos2o

cos’ 0

) < 1 mark

(1 — tan@)cos’ O
cos’ 0 — sin’ 0

«— % mark
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3. The graph of y = f(x) is shown below.

y
5__
-5 5
: > x
-5+
On the grid provided, sketch the graph of y=2f(-x)-3. (4 marks)
SOLUTION
y
ST 1 mark: vertical expansion
1 mark: reflection
AT T 1T T I 1 mark: down 3

- , 1 mark: ends/shape
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4. Use the graphs of y = f(x) and y = g(x) shown to sketch the graph of y = f(x)g
on the grid provided. Clearly indicate a sufficient number of points to get an accurate

representation of your graph.

5+

SOLUTION

-5+

y= f(x)g(x) are parabolic and linear.

I]@ Students should notice which portions of the graph resulting from product function
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Calculator NOT Permitted

1. Solve algebraically: log;s(3—x)+log;s(1—x)=1.

Justify the validity of each solution.

SOLUTION

log;s(3—x)(1-x)=1 « 1 mark

(3-x)(1-x)=15 « 1 mark
3—4x+x" =15
x*—4x—-12=0
(x—6)(x+2)=0

x=6, x=-2 « 1mark+] mark

x = 6 is rejected because either 3 —x or 1— x will result in a negative number.
The log of a negative number is not defined. <« 1 mark

x = =2 is accepted because both 3—x and 1— x result in a positive number.
The log of a positive number is defined. < 1 mark

Alternate validation

D: x<l1

x = 6 is rejected because it is not the domain.

x = —2 is accepted because it is in the domain.
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2
2. Consider the graphs of f(x)= %
x f—

Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and
accuracy of your work, and your use of language.

-6

and g(x)= ey

Scoring Rationale:

Concepts and Connections

Curricular Reference:

B14.2 Analyze the graphs of a set of rational functions to identify
common characteristics

B14.4 Determine if the graph of a rational function will have an
asymptote or a hole for a non-permissible value

Problem Solving and

Students may:

Reasoning 1) factor numerator and denominator
2) cancel common factors
Procedures The student was able to accurately determine vertical asymptotes,

x-intercepts, domain and the existence of a hole in the graph

Representation and
Communication

The reader is able to easily understand that the student has used the
proper terminology and has connected the similarities and differences in a
clear, complete and organized manner

Criteria:

e Consider domain, asymptotes, holes and intercepts

e Consider similarities and differences
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Pre-Calculus Mathematics 12 Scoring Rubric

1 2 3

Minimal Proficient

Below Expectations Excellent

Does not meet basic Partially solves the Solution is reasonable and | Solution is well-developed
Snapshot requirements of the problem and meets some complete for most parts of | and justified. Thoroughly
problem basic requirements but the task. All requirements satisfies requirements;
solution is incomplete or met (may be minor flaws) | may be insightful or
flawed innovative
Concepts and Does not recognize the * Recognizes/applies * Recognizes/applies * Recognizes/applies
Connections [CN] mathematics; shows some concepts needed; concepts needed; concepts needed (may
little/no understanding shows partial shows understanding of make insightful
Recognizes the (may misunderstand) understanding (often most relevant concepts connections); shows
mathematics needed; vague/incomplete) thorough understanding

explanation shows
understanding of concepts

Problem-solving
and reasoning

[PS][R] [V] [ME]

Uses appropriate strategies
to solve the problem

Verifies and justifies that
results are reasonable

Does not use
appropriate strategies

Does not verify results
or solutions

e Uses appropriate
strategies for some
parts

* Attempts to verify or
justify results or
solutions but is not fully
successful

e Uses appropriate
strategies for all parts

e Verifies and justifies
results or solutions
(may be imprecise)

Selects and uses highly
effective, and often
innovative, strategies
Verifies and justifies
results or solutions with
precision

Procedures [ME] [T]

shows accuracy and

Limited accuracy;
major errors or

e Follows procedures
with partial accuracy;

* Follows procedures
accurately with minor

Follows procedures
accurately; very few if

© ) ) omissions some errors or errors or omissions any minor
precision (e.g., in recqrd/ng, omissions errors/omissions;
substitutions, calculations, highly efficient

units, and symbols); efficient

Representation and
Communication [C] [V]

Clear, complete, organized

Unclear; confusing
and/or incomplete

Omits required

* Presents parts of the
process and solution;
parts are omitted or
unclear

* Presents process and
solution clearly

* Work is generally

Presents process and
solution clearly and
effectively

using graphics or clear; easy to follow e Work is detailed,
words, pictures representations and/or | ¢ Constructs most precise and logically
and/or numbers does not construct required graphics e Constructs required organized

them appropriately; and/or representations; graphics and/or
Includes appropriate many omissions; parts are omitted or representations e Constructs required

graphics; representations

serious flaws

inappropriate

appropriately; may

graphics and/or

(e.g., charts, tables, graphs, have minor errors or representations
diagrams; sketches) flaws effectively and
accurately

Code 0

e  Data simply recopied form the question
J Picture, work or solution does not relate to the problem
. Incorrect solution with no work shown

e  Everything erased

Code NR

*  No response (answer page is blank)
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2
Consider the graphs of f(x)= gc_;_x—_G and g(x)= —*—.
x*=9 x>0

D Use your knowledge of rgtional functions to outline the similarities and differences between
R these two graphs. You will be evaluated on the concepts expressed, the organization and
5 accuracy of your work, and your use of language.
59 :
At ; ' ~
it 'F(Q) % (7)) =
; @'5X1*3>
1R e~k
2 —int -
-4 X-inkz O
o wbo
) (QODM%) ' D= Zq}fx# 3,—5“‘7
& S Retylyt o}
- Clilgontimaty
— Y=L D O ¢
4 ,E_X:; K-int s Z;X 7( HOH' Aslg = /(d =
Yine = . )
. 3,
Dk 3, | .
3,73 Ve Ay = X= 3, -3
R Tigly 17
J

‘ Hor(_f@;lﬂ: lﬁs l
Vert g2 x> 2

Both aeghs haw domains it 3,3, Bl) s vetbgymptol 45
x=3,% . [ onlyy s et o, A="2 , bpcame in £, %=3 g
& poink of  diycontin by, Tla)7 hrirtel Mgt A g vy
alYs v at yeo. I st v X =2, yinl sy, (6’»}3" , Gnb ﬂ{'m;’
oy it T both ot O The rage of H0n ek ) ans g
V9 ettt e  udo, %o % o diecortinous Qum{m\ RV
A o (pulae Function,

Exemplar #1: Score 4

* shows thorough understanding

* uses highly effective algebraic strategies

* highly efficient with one minor error (range) and one minor omission (y-coordinate of hole)
* presents solution clearly and efficiently
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2
Consider the graphs of f (x)~=£—;—x—-_—6- and g(x)=—%—.
x“=9 x -9

Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and
accuracy of your work, and your use of language.

foye A3 A2)

= =
(f/s) (7 +3) J o |, X $ 15
T2 4313
*43 -
(‘\(70 9(733 Slfh'\"of}“\j% (\.//(\D
\o—(r\’f’. ‘%‘ 0 N
Fint e -z 0 N
domoin’ %x#13 x3 13 Y
onge 4 R R Y
ve i ced
Ousymprore *= -3 x= 3, xz -3 vhey) shace one asymprere
) n\w'k(’ T::{’)
horzonton) , =)
oSynprere © | | [ﬁ A Y= o N
oints of 5 .
& iscerinnity (3, f»} - Nnene N
. 7

Exemplar #2: Score 4

* shows thorough understanding

e uses highly effective algebraic strategies

e follows procedures accurately with one minor error (range)

e work is detailed, precise and logically organized with appropriate use of vocabulary
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Resource A: Written-Response Question 2 (calculator NOT permitted) Exem

Consider the graphs of f(x)= x_;x_;6_ - and g(x)=
x —

x
x2 -9

Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and
accuracy of your work, and your use of language.

N
_ @@L@ R+ {alya > 1}
(o)D) Gt = X 3,

Uyt 4t |
X-inks X=3,2

et 4= 3

o) = rf\;x,"\ D= e, w433
" 7 = &%lwm 7 Y¥ O}
D) Opatot, = X3 3,
Wt 0
A-int = xO
W-ints U= O

Eeih. ootns hae fopett, ot 63 , Moo Al o angther % A=, thle Fy
Simgly C(‘»n“f Foudn C&Af%wzm Go past it. i(’ﬂ has 00 Y Ostaphote ok O, e
@(’K\ has o gk \&:\ ) fm\ },Wj 2 owleegs | %=,2, e 46 hasy

o ok 0. Both gughs hae LU, [ A5 ﬁ(m) ok Y=o

Exemplar #3: Score 3

* shows understanding of most relevant concepts

e uses appropriate algebraic strategies for some parts

o follows procedures accurately with minor errors (x-intercepts)

e solution is generally clear with some incorrect notation and use of language
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2 i
Consider the graphs of f(x)=%—-2"2 Zx—é '
2_0.-

Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and

accuracy of your work, and your use of language.

(x-3)(x+2)

L(x)= — ’

(x-33(x+3

x+ t3

g#|

D"

her. a&nﬁ%gﬁﬁ% = Y=]
Vert asﬁwwﬁi‘e D x=-3

and g(x)=

x
x* =9

x N
4= 3y

D x# 13
R R
X ~int: 0
j—irﬁ", [,
hor as:jm?‘LCﬂéf" F y=p
vert Q«CLjf‘!-?%%Ef Pox= £y

61'Pni§ﬁri+j of these fuue Smp‘% 15 thet H‘»e:,\. both lie in

the care dorvaie,

The diffecence is ﬁw*j howe  Aiflea \H:\:e,, {)(K) has,
on ad&?ﬁcmu\ a%tjm?.}{ge becouse. in g:(x}, +2 becsres o holtlows ﬁw{

Exemplar #4: Score 3

* shows understanding of most relevant concepts
e uses appropriate algebraic strategies for some parts

e parts of the presentation are omitted or unclear

» follows procedures accurately with minor errors and omissions
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2
Consider the graphs of f(x) =£;_xg_6 and g(x)=—=
x —_

x*-9

Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and
accuracy of your work, and your use of language.

L

ﬂx>: XTx-6 o) - =a x¥L3
i ¥ 2m(7\.
X#13 i 9
T (% =3 (xr2) PRIy
23 T (X))
%y YLt
e 2
S y-nt s O
, -2 | :
voints 73 - v- Nt 0
Y- = 2 ViR

SERe Y NS T\M\QT
he o qrophs {00, giv), boly have e\ onS

. fhrough Hhe o9
}; Cond '{%5{\\\’\ o .

% I e d 'l.\'(. ‘,/)PGU "\\’*-{\‘;fa ,
while {tv) does oy, nskad, S S D

Exemplar #5: Score 2

e shows partial understanding of concepts

e uses appropriate algebraic strategies for some parts
e some procedural errors

e presents part of the solution
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2
Consider the graphs of f(x)= _x*;x;_6 ~and g(x)= zx 5
X - X -

Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and
accuracy of your work, and your use of language.

o X
by = (X+2)(X-3) 4(X) = T ,
o (%=3)(x+3) ’ (x-3)(x+3)

* These twn graphs will haw the same asymptotes gt 'y = 3
and X =-3.

* The domain Wil be the same for both Jruphs. X é‘fﬁ% ; XF L3

The ronge will b the Same. 3@?’1

Y-intercepss will be diferent. For £(x) y-intercep z_;_
for 90%), Y-ercept = 0 (Plug w0 X=0 for both equat"m;"»s)

Exemplar #6: Score 2

* shows partial understanding of concepts
e uses appropriate algebraic strategies for some parts
e follows procedure with partial accuracy, major errors and omissions

e presents part of the solution
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/

é;Z}(_U’ ¢ }
Consider the graphs of f(x)= x_;g:_@ - and g(x)=—>—.
X0 X" =9
(x+3)(x-3)
Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and

accuracy of your work, and your use of language.

“éo#& gm)ﬂ/i& /;'&syt i%f Sne asy*‘*?ﬁ’é’[f’s
- He yint of graph god) sf]
- x#

= He y md 0# JC[_U‘ x==2

Exemplar #7: Score 1

e shows little or no understanding of concepts

e uses appropriate algebraic strategies for some parts
* major errors and omissions

e incomplete
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2
Consider the graphs of f(x)= x_;_x—_6 - and g(x)=——.
x° =9 x°=9

Use your knowledge of rational functions to outline the similarities and differences between
these two graphs. You will be evaluated on the concepts expressed, the organization and
accuracy of your work, and your use of language.

L2
-

/\(2

i O(!‘)(fX«s)

5 Both the denominotor 16 ( XY (-3, or ((™-G)

There’s o f—intercert Fov the graph £0%), but
Nng  X-interceps Lor §(x),
~ pfter fockoring, you can  cancel Cut (X3 ) oy
F(X) , but pothing Cancels Owr For
)

S w@Jj both  hove @ symphotel o+ £3 due +y

Fhe  Similarty oF Ahe  otenominator

Exemplar #8: Score 1

e shows little or no understanding of concepts
e uses appropriate algebraic procedures for all parts

* major errors and omissions
e narte nf the nrnrece ara nmitted ar inannranriata
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