Mathematics 3205
Grading Standards June 2003

To view a copy of the exam go to
http://www.gov.nf.ca/edu/k12/pub/sample.htm

1.

(@

Pre-Marking Appraisal

#19 - the phrase “is the” was omitted from the question. This, however, had no
effect on the interpretation of the question.

#20 - this question was omitted from the test since no correct answer was among
the choices.

#23 - we felt this question was too long to be included in Part 1 of the exam. In
fact, it required more work than #56 in Part I which was valued at 3%. As well
there were 2 solutions to this question; only one of which was offered as a choice.
We accepted (D) as the answer since it was the only option that contained one of
the 2 correct solutions.

#54 - students should have been asked for the instantaneous rate of change “at” 3
seconds, not “after”. Hence if a student calculated it for a time after 3 seconds,
such as 3.5 or 4 seconds, it was agreed they would be awarded credit.

#58 - realizing there was no common ratio in the adjusted data, we agreed to give
student full credit for solutions that reflected use of any one of the ratios found.
Also, it was agreed that students would be awarded full marks in the event they
recognized the strategy for solving the problem, accounted for the horizontal
asymptote, recognized there was no common ratio, stated so, and concluded the
function was not exponential.

Post-Marking Report

Marking Standard and Consistency

A trial run of 50 papers was carried out on Day 1. All 50 trial run papers were put back
through and checked again. The second round of marking was identical to the first in all
but two cases. Papers were also inserted randomly into daily marking and marks
compared with the trial runs to ensure reliable marking. The reliability coefficient was
very good throughout indicating marking reliability and consistency was quite high.
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(b) Commentary on Response
Part IT questions involving circle geometry and probability were poorly done.

There appeared to be a lot of algebraic errors on the vast majority of papers. Routine
skills such as simple factoring, completing the square, use of the distributive property,
cross multiplication etc., caused students difficulty.

Students used a variety of strategies to solve many questions.

NOTE:

Approximately half way through the Math 3205 marking board, department officials ran a
preliminary analysis of Part II results and consulted with the members of the marking board.
Board members expressed concern with the lack of opportunity (mainly due to time constraints)
teachers had to do higher order activities, particularly in Unit IV and V. This resulted in a
superficial treatment of some topics. The preliminary analysis supported this view as there were
a number of higher order questions where the majority of students received less than half marks.

It was decided that:

. Questions 58, 62, and 64 not be included in the calculation of Part II marks. If a
student benefitted from not dropping either of the identified questions, the
question or questions were not dropped for the individual student.

. Future Public Examinations would be set to measure outcomes in Unit I - IV only.
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3. Constructed Response Answers & Common Errors

1 3

4% 51. Find the exact value of all roots of — -+ -2_=2.

x+5  x-1

Answer Comment:

This equation with rational expressions required multiplication by an LCD which
created an equation with a non-factorable quadratic. The quadratic formula was
necessary and there were two unequal irrational roots.
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The student reduce incorrectly. In particular, cancelled the

4s. |3 out of 4]
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Commentary & Errors

Most students attempted this question. However, many students lost marks
throughout due to careless mistakes. Students generally showed a good understanding
of solving the resulting quadratic.

Errors:

* not multiplying through correctly by the common denominator

* making mistakes in simplifying which resulted in an incorrect quadratic equation

« attempting to factor the resulting quadratic rather than applying the quadratic
formula

+ _A4+4/ . .
—2@ or = : 298 in simplest terms

* using decimals to express their final answer whereas the question required an
exact answer

« not expressing the radical =2
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4% 52. A lifeguard must join 3 shoreline ties and 3 anchored buoys (arranged as shown)
with single strands of rope to form a rectangular swimming area in 2 sections (no
rope runs along the shoreline). The lifeguard uses 600m of rope in total. Find the
quadratic function that models this situation, and determine the length and width
that will produce a maximum for the entire rectangular swimming area.

Answer Comment: . ShOI’GllIlG .
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The student had a correct process but the dimensions weren’t
stated...there was no indication that 30000 was a max.. |3 out of 4]
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Commentary & Errors
This question was poorly answered by the majority of students.
Errors:

» ignoring the middle section of rope thereby getting an incorrect representation for
the area indicating again that students processed this as a ‘problem type’

+ solving the quadratic A(x) = -3x* + 600x by making it equal to either 0 or 600
rather than finding maximum value

* making algebraic errors in completing the square

« giving only one dimension as a final response
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4% 53. The initial depth of a submarine is 50m below sea level. The following graph
shows the distance it rises over a 5 minute period. Algebraically determine the
quadratic function that defines the path of the submarine.

Time (minutes)

Answer Comment:

The problem required the student to determine
that the data had a common difference at the
second difference level indicating a quadratic
model should be determined.

Depth (metres)
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While the workings seem correct, the function is never explicitly
stated. |3%> out of 4]
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Commentary & Errors

This question was well answered by the majority of students. A variety of approaches
were used in solving this question. Many students set up a system of equations in
three unknowns which would have been developed in Math 2205, rather than using
the relationship between the “a” value and D,.

Errors:

* assuming initial depth was the vertex of the parabola

» writing a linear or exponential equation for the data even though the question
specifically asked to give a quadratic equation

* making simple arithmetic errors when substituting
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3% 54. A cube, presently 10 mm on each side, has side lengths that increase at a uniform
rate of 5 mm/sec. Find the approximate instantaneous rate of change of volume of
the cube after 3 seconds.

Answer Comment:

The problem involved quantifying the sides of cube with respect to time, determining
the volume relation for the dynamic cube, and using a secant slope near the stated
time to approximate the rate of change requested.
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The student was correct in principle except Smm was used as the
initial side length instead of 10mm. |2 out of 3]
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Commentary & Errors

This question was attempted by the majority of students. However, due to a
combination of errors, many students did not receive full marks for the question.

Errors:

» decreasing the side of the cube rather than increasing

» finding the instantaneous rate of change of the side of the cube rather than the
volume of the cube

* students who used V = (10 + 5t)° often obtained an incorrect derivative by
removing a common factor incorrectly in the process of determining the
instantaneous rate of change

» finding the surface area of cube rather than volume
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4%

55. Solve for x: 8% +8°

Answer Comment:
This problem involved solving a quadratic equation which utilized a simple
exponential substitution. The quadratic was factorable and produced one

inadmissible root.
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The student correctly rejected 8" = -4 , but introduced an
unwarranted + on ]Zg3 [3%2 out of 4]
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Commentary & Errors

This question was done well by many students. Those who answered it incorrectly
did not understand the properties of exponents or tried to use logs incorrectly. Others

just did not completely finish the problem to solve for x.

Errors:

simplifying: 8* + 8" to be 8**
using logs incorrectly: 8 + 8" = 12
log8* + log8* = log12
factoring incorrectly
not finishing the problem
statingy =-4,y=-3o0r8=-4,8=-3
not recognizing there is no solution to 8" = - 4
changing 8" = - 4 to 8 =4 and solving

incorrectly solving 8* =3, x = i‘;ii
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3%

Answer s .
Exemplar: Vo Uk a2e gy = p-lo 3 OPdac

56. Solve for x: log,(x—2)+log,(x+4)=1

Answer Comment:

The problem involved combining two logarithms, re-writing the equation in

exponential form, and solving the resulting quadratic equation (the quadratic was
factorable). There was an inadmissible root.
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The student lost the negative sign on —2 near the end of the workings

causing a sign change on the roots although was aware the negative
should be rejected here. |2 out of 3]
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Commentary & Errors

Most students performed well on this question. It was a routine logarithmic equation
and those who did the question incorrectly did not understand the properties of logs.

Errors:

» dropping log on LHS: (x-2)(x+4)=1
+ factoring incorrectly
* notrejecting x =- 5 as a solution
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4% 57. Two ATVs were bought at the same time. One ATV cost $10 000 and depreciates
at 22% yearly. The other ATV cost $8000 and depreciates at 18% yearly.
Algebraically determine the number of years it will take for the two ATV to be
of equal value.

Answer Comment:
The problem involved correctly modeling two yearly depreciations, equating them,
and solving the exponential equation for the time requested.
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The student incorrectly grouped the ‘t log” terms producing an
incorrect value for ‘t’. Also, the answer is clearly too small and
unreasonable. |3 out of 4]
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Commentary & Errors

While most students attempted this question, many just set up the equations to solve
the problem. These students were unable to solve the equation algebraically and
many found an answer using their calculator instead.

Errors:

* ot solving algebraically to find solution
» using log properties incorrectly (ie., shown below)

log1.25(0.78)" =10g0.82'
t log1.25(0.78) =t log 0.82
or
10000(0.78)" =8000(0.82)
7800" = 6560"
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4% 58. A cup of hot water was left to cool in a room. The room temperature was 21°C.
The temperature of the water was recorded as shown in the table. Find the
exponential function that models the cooling behaviour of the water and use it to
determine the temperature of the water after 14 minutes.

Time Temperature
Answer Comment: (minutes) (°C)
The problem involved exponential decay data which was 0 20
subject to a non-zero limiting value. The correct decay
model would be calculated and used to determine the 4 68
temperature at the time in question. 8 65
12 63
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Good

Answer

Exemplar: _
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The student forgot the temperatures were taken at 4 minute
intervals..the exponent x’ should have been x/4'.[3 out of 4]

Commentary & Errors

This question was poorly answered by the majority of students. Although the
common ratio was not exact between all values, this did not cause difficulty with the
problem and any student who recognized this as a problem was given full marks if
they demonstrated an understanding of the asymptotic behavior of the function and
the adjusted initial value. Most students who answered this question incorrectly did
so because they did not recognize the asymptotic behavior of the graph of the
exponential function.

Errors:

* not recognizing asymptotic behavior of data

» using 70 as the initial value “a” instead of 70 - 21 =49

» using values from the table to find the common ratio instead of subtracting 21 to
make an adjusted table of values

» using quadratic or cubic functions to model the cooling behavior of the water
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3% 59. Algebraically show that the line 5x—2y—11=0 passes through the centre of
2x2+3y? —4x+18y-7=0 ?

Answer Comment:
The question required the determination of the centre of an ellipse given in general
form and demonstrating that the centre satisfied the equation of a given line.
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The student made several arithmetic and procedural errors in
completing the square yet produced the correct centre. The
remainder of the process was correct . |2 out of 3]
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Commentary & Errors:

This question was done well by students.

Errors:

* incorrectly completing the square shown in the example below:

2(x* =2x+1D)+3(y* +6y+9)=7+1+9
o
» choosing the centre incorrectly shown in the example below:
2(x—1)*+3(y+3)* =36
Centre(—1, 3)
» making errors when simplifying such as:

51)-2(-3)-110
5-6-11 0
-12 #0

* not verifying that the centre is on the line.
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3% 60. A(3, 4) and B(— 4, 3) are points on the circle shown having centre O and tangents
PA and PB. Ifthe slope of AO is 4, and the slope of BO is —<, what are the

coordinates of point P? b

Answer Comment:

The problem involved developing a coordinate geometry proof. It was necessary to
know that tangents to a circle meet its radii at right angles. This provides enough
information to determine the slope of PA and PB. There are several methods that
would work here to determine the coordinates of P. One such method would be to
determine the equation of the lines PA and PB using the slope information mentioned
and the given coordinates, and then intersect those lines algebraically.
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Good

Answer
Exemplar:
COOTOMATES OI POLIT LT -
| ’ ’ I P y
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While the student did arrive at the correct coordinates requested, the
method invoked a special case since the equation the student used
have infinitely many such points as solutions. [2 out of 3]

Commentary & Errors

This question was done poorly by the majority of students and often left out
completely.

Errors:

* when creating an equation cross-multiplying incorrectly as shown:

_3_xy3
4 x=3
-3x+3=4y-4

* making algebraic errors, which are often very simple mistakes, in solving the
system of equations as shown:

X =
 using the slope of the perpendicular line incorrectly
PA =2 instead of - 3.
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4% 61. Using coordinate geometry, prove that the midpoint of the hypotenuse of a right
triangle is equidistant from all three of its vertices.

Answer Comment:

The problem involved developing a coordinate geometry proof. Quantifying the
vertices on a right triangle, establishing the midpoint of the hypotenuse, and showing
the distance from that midpoint to each vertex was equal were necessary. A diagram
would assist and friendly coordinates, (e.g., using 2a etc.) would demonstrate insight.
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The student used a special case, an isosceles right triangle.
[3 out of 4]
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Commentary & Errors

Students completed the proof for particular cases as opposed to the general case as
required.

Errors:

* using numerical values instead of variables, thus completing a proof of a specific
case.

y
(0,4)

(0,0 (3,0)

* using variables but still completing a proof of a more specific case. (An isosceles
right triangle)

y
(0,2)

(0,0 (2,0)

* incorrectly taking a square root.

Nal+b* =a+b
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3% 62. A circle passes through the point (0, 0) and intersects the x—axis at 6 and the
y—axis at 8. What is the equation of the circle?

Answer Comment:

The problem involved identifying three points on the (O, 8)
given circle. One clear way to then access the equation

(i.e., establishing the centre and radius) was to note

that information provided included a diameter (since

the inscribed angle, vertex the origin, was a right (0 0
angle). >
8 (6,0)
Excellent y-axis at £. What is the equabion of the carcle?
Answer wrdguate £ kg m..kgm&- Ry M. Larver ot dZowm ot “""“(
. sat gaw gxs

Exemplar: {Q;,., e

o (ﬂukl«.! -_ 'H‘j_l A ‘;‘ 'K'Lv’ '(

&r &g R it & 7€)

Rl B T T SR
= \E 4t .
= = ‘(‘f'gi - Lj*ﬁi‘]\ = 15!

Good e ot 1 st e e e o e atres .
Answer L e B
Exemplar: 3 Wik 22, kS

L T T

7 Ohaney 6 qBAL 5

PICE [@mi} W )

S

1 1
Workings here are essentially correct butﬁ should be 5

[2 out of 3]
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Commentary & Errors

This question was done poorly by most students. The students who completed this
question used two different methods. They solved by using a 3-4-5 right triangle or a
system of equations.

Errors:

* assuming centre at (0, 0)

» using the diameter as the radius

* not squaring the radius in the circle equation

* using the equation of a line

» using the equation of a parabola

* using the major or minor axis to find the equation of an ellipse
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4% 63. A sector of a circle, centre O, and a square ABCD, share
points A and B as shown. If ZOAB is 60°, and OA = AD =

5cm, what is the area of the shaded region to the nearest cm? ? %
-7
A6 B
Answer Comment:
This problem required the determination of three separate E
areas...a square, sector and triangle...and correct relating of 5 .

those areas in calculating the shaded region requested. Some
trigonometry was necessary.

Excellent
Answer
Exemplar:
;Ng.;ﬂ;ww o v s :; s Tanmat e s A 29 AatR msrtv
51 - 2:5-\ ._-_‘\
pm lllt ) wri ﬁiw:_ﬁfrt x_é‘.‘_% ;s;_‘.-.fls :xv.
- 2542y =x™
= 3us)t 'af'rrxs:r‘ncsga WEETI
: e
: 3L 25) - ‘5"%& s 15,05
Boei - T8-Sem’ AR R L
.. P 4B
. ﬁhm‘]ﬂﬂl‘ = 3% -5em 'I&E:«!ﬁ - - ‘g{s.j[‘l 3] ’
ﬁmamw E,?.‘Ilf.ﬂ‘\"‘ . ﬁ*(wt - '!'b ‘c,l'f'l i
ﬁmgmn’r*; Bog -0 % ﬁuo«%qm-_ 1*: Brea dnoded = 2Gem™ 2.2 8em”
. - S&
Asgant~ 2. 1% e e 25‘._,,, \ﬂmr.ﬁ\:u@qrj = 23cm j
-'EU. mo‘i mgmmmm W YBem®.
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Good

Answer
Exemplar:
['eg].l:ll'[ 3 the neare;t cm” Y
Ruoguaca = F8eerd S 38T v
R sserr ¢, Lo 957 628 e
' EHo0 18,35+ «?
'.:.“151 N 5@. . -
o U, B
= DS -a_t%lil P\kﬂan@l i:.l":,ﬂ—\ .
o T S Bgeed

Rotggmork = B sacrer - Ruagega
= V5.0 - 5.4

q Q) mpe g\&\;\mmr' F\:q_,uan - ﬁ,bﬂat’mr\\‘
= 9S cont - T lohorr
e ares o8 Whe doadoed = 1\;5 hege b o

Tigiom s a'ood® Vlem?.

Triangle area took only half the base. |3 out of 4]

Commentary & Errors
This question was done well by many students.
Errors:

* not knowing area of a triangle

o using 277 as area of circle

* rounding 13.09 to 13.9 for area of a sector

* not rounding the final answer

* leaving out the area of the triangle or the area of the sector
* not knowing a square has equal sides

+ finding the area for half the triangle only
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3% 64. An engineer calculates that, for a one year period, the probability of a certain car
having a flat tire is 22%, and having engine failure is 7%. Using a tree diagram,
calculate the probability that a randomly selected car of this type will have a flat
tire and will not have engine failure.

Answer Comment:
The problem involved determining probability of dependent events utilizing a tree
diagram (a specific outcome in the course).

Excellent
Answer
Exemplar:

| Eﬂqmi Fadure
A | |
i3 <.No ie falore

Ergine Fmim—é
r'q'l:) oiT

‘No engine failure -
o 3 R

622 (@(&(..3—;} 0- 2046 - 5 2604 x 10O
Pin)( ) = %L |

c:riﬂrl

*

li Macarwmm&&.{i&:d'w
E:xedpﬁabﬁl howe. dnguw e 20% or %
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Good
Answer
Exemplar:

E' ok e - - O owe
Pl @ .-—-'-""_'--____ @F‘ﬁi"ﬂ*_'ﬁ'ﬁ*m
e, - o V7 G
L . .
I

P OYErR R ercung foilre

LILE EHL wlll JILA Ly e UMLK Bl Iure,

PlAama ) = 083 X BT
= 0. abte

| |
! ’;QC)- o '4
i

The tree diagram was inaccurate and did not reflect probability of
dependent events. |2 out of 3]

Commentary& Errors

This question was done poorly by the majority of students. Many students did not
attempt to do this question. It seems that students did not have an understanding of
drawing a tree diagram.

Errors:

* not drawing a tree diagram
* subtracting 22 from 100 to obtain 88

+ not knowing the difference between P(a and l;) and P(a |l;)
* ot finding the complement of 7%
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Part I: Cognitive Level & Key [50%]

Q= Quadratics; R=Rate of Change; E=Exp. And Log.; G=Circle Geometry; P=Probability

Item Outcome C P1 P2 PS Item Outcome P1 P2 PS
1-D C31 Q 26-A B12 E
2-C A7 Q 27-B C11 E
3-B C15 Q 28-A C35Z E
4-B A9 Q 29-B B12 E
5-A C32 Q 30-A C34, C33, E
C35Z

6-B C31 Q 31-C E12

7-D A4 Q 32-C E16

8-C C9 Q 33-C C36

9-B B10 Q 34-B D1 G
10-C Cc8 Q 35-A E14 G
11-B A3 Q 36-D E13 G
12-B B11 Q 37-B E3 G
13-B C4 Q 38-B E4 G
14-A Cc17 R 39-D E4 G
15-A B4 R 40-B E4 G
16-D F1 E 41-C C36 G
17-C C34 E 42-B D1 G
18-C C4 E 43-B E4 G
19-C A7 E 44-B G7

20-A C19 E 45-B AB, G8 P
21-D C33 E 46-A B8, A6 P
22-D B2 E 47-B G3, A6 P
23-D B13, C24 E 48-C G5z P
24-C B1, B12, E 49-B G3 P

C24
25-C A5 E 50-D G3, G2 P
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Part II: Cognitive Level & Value [50%]

Q= Quadratics; R=Rate of Change; E=Exp. And Log.; G=Circle Geometry; P=Probability

Item Outcome C P1 P2 PS Item Outcome C P1 P2 PS
51 [4] Cc22 Q 59 [3] E15 G

52 [4] C23,/C1 Q 60 [3] E15 G

53 [4] C1/C10 Q 61[3] D1, E11 G
54 [3] Cc28 R 62 [4] E4, E15 G
55 [4] C24/B12 E 63 [4] E15 G
56 [3] C24 E 64 [3] G5 P
57 [4] C2/C25 E

58 [4] C34 E

Math 3205 School Marks
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Math 3205 Exam Marks

350
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2
c
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3 200
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Math 3205 Combined

400
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Math 3205 June 2003

70.00

64.84

59.94

o7.42

60.00

53.30 51.97

50.00

40.00 +

Subtest Score

30.00 +

20.00

10.00

Quadratics Rate of Exponential Circle Probability
Change Growth Geometry
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