Pre-Calculus 12
Resource Exam B
Scoring Guide

Calculator Permitted

- 1. A food sample contains 300 bacteria. The doubling time for bacteria left at room temperature
is 20 minutes. How many minutes will it take to reach an unsafe level of 100 000 bacteria?

Solve algebraically using logarithms. Answer must be written as a decimal accurate to at
least 2 decimal places. (4 marks)

P—B10/10.5—M—MC—LOGS

SOLUTION

1 mark Jmark

v o «— I mark
100 000 = 300(2)20 < 2

€z
@ =220 « 1 mark
1000} _ ¢
log( 3 )—2010g2 < 1 mark
2010g(103?0)
— 1
log2 =t < 5 mark

167.62 =t minutes < 3 mark
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ALTERNATE SOLUTION

1

d d
100 000 = 300(2)20
1000 7
1UVU _ 520
3 2
1000\ _ ¢
log, 3 /=20
2010g(103?0)
log2 =!

167.62 minutes = ¢
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2. Given sina = %, where o is in quadrant I and cosf} = % where [ is in quadrant IV,
determine the exact value of sin(o.—p). (4 marks)

P—A6/6.7—H—MN—TRIG

SOLUTION

sin(ot— B) = sinoccos f—cosasin 3

=(§><§)—(%ﬁ)@

imk Jmk 1mk 1mk

_2 . 2J30
BERRE

« 1 mark

_ 24230
15
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3. Prove algebraically: (4 marks)
ﬁ = secO+secBcscH—coth
1-sin@
Q—A6/6.6—H—MC—TRIG
SOLUTION
LEFT SIDE RIGHT SIDE
cosf@ secO+secBOcscH—coth
1-sin@

_ 1 1 1 cos@

= c0s0 T cos®  sin® sind « I mark

_ sin@+1-cos’ 6 1

"~ sinfcosH < ymark

_ sin@+sin 0 1

~ sinfcosH < ymark
siart(1+sin0)

=Y Fcos0 — %mark

_1+sin@ 1-sinf 1

"~ cosf 1—sin® ¢« pmark

___l-sin’9 — L mark
cosB(1—sinb) 2

_ cos’ 6
cos6(1—sin0)

cos@
zl—sinO (—%mark
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4. The graph of y = f(x) is sketched below. Determine the domain and range of y =/ f(x)
and explain how this was determined. (4 marks)
P—B13/13.4—M—WR—RADS

10+

} t — X
-10 =5 5 10

—10+

SOLUTION

For y=/f(x) domain: [-1, 3] « 1 mark
range: [0, 3] « 1mark

To determine the domain of y = \/m , only values of f(x) that are positive can be
considered which is where the range of y = f(x) is positive. This occurs in the restricted
domain [-1, 3]. (1 mark)

To determine the range of y = \/m, the lowest f(x) value in the restricted domain is 0
and the largest value is 9. The square roots of these values are 0 and 3. That determines the
range [0, 3]. (1 mark)
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Calculator NOT Permitted

1. Determine the equation for the cubic polynomial given function below.
Leave answer in factored form. (4 marks)

P—B12/12.2—M—WR—POLY

SOLUTION

y=a(x+2)(x-3) < 2 marks

passing through (0, 3)

3=a(0+2)*(0-3) « 1 mark
3=a(-12)

1
-4 =a « 1 mark
y=—%(x+2)2(x—3) « Lmark
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2. Explain the relationship between the exponential function f(x)= 2" +1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.
You will be evaluated on the concepts expressed, the organization and accuracy of your
work, and your use of language. (4 marks)

P—B6, B9/6.x—M—WR—TRANS

Scoring Rationale:

Concepts and Connections

Curricular Reference:
B6 Demonstrate an understanding of inverses of relations
B9 Graph and analyze exponential and logarithmic functions

Problem Solving and

Students may:

Reasoning 1) interchange x <> y values in a table of values
2) introduce logarithms
Procedures The student was able to accurately show asymptotes, domain, range and

the equation of the inverse

Representation and
Communication

The reader is able to easily understand the process used because the
work is clear, complete and organized with reference to the

(x, y) © (y, x) relation

Criteria:

e Consider the characteristics of f(x) and its inverse and the relationship between the

two functions
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Pre-Calculus Mathematics 12 Scoring Rubric

1 2 3 4
Below Expectations Minimal Proficient 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

Recognizes the
mathematics needed;
explanation shows
understanding of concepts

little/no understanding
(may misunderstand)

shows partial
understanding (often
vague/incomplete)

shows understanding of
most relevant concepts

make insightful
connections); shows
thorough understanding

Problem-solving
and reasoning

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

Uses appropriate strategies
to solve the problem

Verifies and justifies that
results are reasonable

* Does notuse
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

e \Verifies and justifies
results or solutions with
precision

Procedures [ME] [T]

shows accuracy and
precision (e.g., in recording,
substitutions, calculations,
units, and symbols); efficient

e Limited accuracy;
major errors or
omissions

e Follows procedures
with partial accuracy;
some errors or
omissions

* Follows procedures
accurately with minor
€rrors or omissions

e Follows procedures
accurately; very few if
any minor
errors/omissions;
highly efficient

Representation and
Communication [C] [V]

Clear, complete, organized

* Unclear; confusing
and/or incomplete

e 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 *  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 represe_ntations . Const_ructs 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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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #1

Explain the relationship between the exponential function f(x)=2*+1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.
You will be evaluated on the concepts expressed, the organization and accuracy of your
work, and your use of language. (4 marks)

£ =2%)

- L
e &) -;‘\ ey Ay, There ra L% u-xxlwﬁ [N
POREA-F 4 f/é") 1y veflected over
loa -1 ne e
AsF =
Laveee < foqy (x-1) A
VA x=| ° Fagrbt o2 )
Ha b

@i Z(X/X>// X E/]1

)

0 $x| el ?
R:f}/ygﬂj R: § ]

91 T/;H r,/w / ,\ .
[\ el L JZ,\"\V AN f/C C/?’/EL‘)& /« "SU\/IZ&NLHJ {)(
Wl Res o ’///é l/{’[////c-/ m;/z,—z ,{D/,//G

Exemplar #1: Score 4

* recognizes concepts needed
» strategy is highly effective

* no errors or omissions

e presents solutions clearly
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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #2

Explain the relationship between the exponential function f(x)=2"+1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.

You will be evaluated on the concepts expressed, the organization and accuracy of your
(4 marks)

work, and your use of language.

‘i e P I'\ a Y h1
~ Zhe Jnverse of y o ¥ AP I & 5}11’{71 !3/ one up
[ becomés a 5/)[][1‘ one  right
. o ot

(j —.-/ : O? = Q
N q iy | ey values ‘ : 3 ‘
4y < J . + X ‘\/ﬂv./wf’ s/ /?‘C' ﬁ]
w1 2 3 S ol J S
9 = | " ; ,
KN O | araphl s f// ea over Jin
M M n g - < / J /‘ plo ne
\,«‘/2 ‘1 \S / V il
) g1, . 2 ~
/ - the mverse egrwation of graphs
N | With equation of a bg ié/ +0
[ ‘,Z /10 e S T ",v '
qroaphc al “ © power =
| / becomnie ,\A)L{,«,;PH\LG
J = V &K

oV (g ra (

" e
, / log of +he 3
bate +o J :

\the X value j / F x| =

\ alue, lo =y

o

/7 t s
0,2 | / shijl
o asypptote & = ; . “’ifi'ﬁ
I o o
B
T — - f ) o
| | i )
‘-j ¢ ,,,_;,Ag,n ,’,‘,wa//nf INverse ) {
! £Iep aroph Jv,e ' g l
l
' /rne  \J =
| / |
5
g’ !
' |
Exemplar #2: Score 4
e shows thorough understanding
e uses highly effective strategies
* highly efficient with one minor omission (equation of asymptotes)
e work is detailed, precise and logically organized
Page 10
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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #3

Explain the relationship between the exponential function f(x)= 2" +1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.
You will be evaluated on the concepts expressed, the organization and accuracy of your
work, and your use of language. (4 marks)

Exemplar #3: Score 3

* shows understanding of most relevant concepts
e uses appropriate algebraic strategies for all parts
« follows procedures accurately with minor errors and omissions (missing (x, y)— (y, x) relationship

e presentation (graph) has minor flaws
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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #4

Explain the relationship between the exponential function f(x)=2"+1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.
You will be evaluated on the concepts expressed, the organization and accuracy of your

work, and your use of language. (4 marks)
£ 24+
W - aX g | .
Y : colcolecrors: [og (oc-1)
ooy (2
- J
X= 27 +|
(4 UX 1= 7€
MR Ceropn 4
log, Gc-1) = O
= {oar, (! R
Y= log, (1

e s\eHoNsIo To et Hhe toverse fonctieD
& reflected ouee Yne o= x . However e
)

e ' e . A . . = & — D N
{ (“’».\Je\“je OAOC Mo~V < (=5 OOy > /’ ‘ . b{-(é‘k/w c

/ R

e q (~
log (=) cannot howe vk wirnin +0¢€

brokets € zero o belpw,

Exemplar #4: Score 3

* shows understanding of most relevant concepts

e uses appropriate algebraic strategies for all parts

» follows procedures accurately with minor errors and omissions
e work is generally clear, easy to follow with errors on graph
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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #5

Explain the relationship between the exponential function f(x)= 2" +1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.
You will be evaluated on the concepts expressed, the organization and accuracy of your

work, and your use of language. (4 marks)
N . s
‘%» é'j“} = ;:E )(t - i . = - JME 2 2
L t Q_' % ”*{“ £ “ng 3 P ,5}?"" -4
d;g;, ii "x.ri
= o
- f H *‘3
. 3
:E‘ ;\2 oy P
W |9
i o B
2 |
2\5 :
) :‘
| J |
A x|

Exemplar #5: Score 2

* recognizes some concepts needed; shows partial understanding
e uses appropriate strategies for some parts

e follows procedures with major omissions

e incomplete
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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #6

Explain the relationship between the exponential function f(x)=2"+1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.
You will be evaluated on the concepts expressed, the organization and accuracy of your
work, and your use of language. (4 marks)

.
I A

L
e
_\(‘\</‘/\ { N\
FCLI ) )
M /
' JOPNS OF both :
4oy A 2 & - Q4qg L
CA 27T 1 GNa 0% \WNYS Q-
- P A Ay \ AN N2 //
are MmpettCal O = A
I he. i Hercest sOT X )= .
\

becomes, the 7-intrrcept of i functien’s iInvase,

Exemplar #6: Score 2

* recognizes some concepts

e uses appropriate strategies for some parts

e follows procedures with some omissions (graphical characteristics)
e incomplete
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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #7

Explain the relationship between the exponential function f(x)= 2" +1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.
You will be evaluated on the concepts expressed, the organization and accuracy of your
work, and your use of language. (4 marks)

P N o 7)) X e l\
(XY= £ \

\ AWA'K A= L~

Exemplar #7: Score 1

* shows partial understanding

e uses appropriate strategies for some parts
* major omissions

e incomplete
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Sample B: Written-Response Question 2 (calculator NOT permitted) Exemplar #8

Explain the relationship between the exponential function f (x)=2"+1 and its inverse.

Provide an answer that includes an algebraic analysis and describes graphical characteristics.

You will be evaluated on the concepts expressed, the organization and accuracy of your

work, and your use of language. (4 marks)

{
5 q
{ i o {
\/:z | ond myere X = / - ' ‘ [
¢ s Infére A — + | are silada U 4 ]
LU tdated (v Thar

i

| ; \
’}L PR { }
D€\ / N PN e Y 2
.}. y &fC f =1edCy 9;}] 2, /‘-\..:,.

Exemplar #8: Score 1

* shows little or no understanding of logarithmic connections
e uses appropriate strategies for some parts

* major omissions

e incomplete
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