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Question 28

28 If p and ¢ vary inversely and p is 25 when ¢ is 6, determine ¢ when p is equal to 30.

() (280l = 37

150 = v
20 z>

Score 2: The student has a complete and correct response.
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Question 28

28 If p and ¢ vary inversely and p is 25 when ¢ is 6, determine ¢ when p is equal to 30.

J=

"
1) -—
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K
252 — . b
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30
g > 5

Score 2: The student has a complete and correct response.
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Question 28

28 If p and ¢ vary inversely and p is 25 when ¢ is 6, determine ¢ when p is equal to 30.

,3.5_.:3:0_
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\Bo = d%%
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Score 1: The student applied direct variation.
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Question 28

28 If p and ¢ vary inversely and p is 25 when ¢ is 6, determine ¢ when p is equal to 30.

P25  q=u
p -a;
25 G

30: 7

\

Score 0: The student applied direct variation and made multiple rounding errors.
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Question 29

29 Express in simplest form:

36 — x°

(x + 6)>
x—3
x>+ 3¢ — 18

\
(6-,(3(0,470 (f— ~x3(\NQ K(G-X\ 5
(N (@R
A
X2+ %x-i‘% S
(7\"3 )(X % G) N\M\)

Score 2: The student has a complete and correct response.
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Question 29

29 Express in simplest form:

\ ﬂ(\{((wfx ]5’_____,__ 5 )ito
(x +6)° W) [)H’(.Q

2+ P —18

l

{rlo

Score 1: The student factored all the expressions correctly, but made one simplification error.
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Question 29

29 Express in simplest form:

Pl ) ()
R () (o)
T A

o (%%3)

Score 1: The student made one factoring error when factoring 36 — X2,
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Question 29

29 Express in simplest form:

_ 2
36 — x é,__x

(x +6)°
x—3

2
x~+3x—18

)k%&% _,ng

Score 0: The student has a correct response that was obtained by an obviously incorrect
procedure.
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Question 30

30 Solve ¢™ = 12 algebraically for x, rounded to the nearest hundredth.

(agctlf‘-lx
2.4 940 =1X
L!_

Score 2: The student has a complete and correct response.
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Question 30

30 Solve ¢™ = 12 algebraically for x, rounded to the nearest hundredth.
=4
\03 e\? X

lme 4y
\03 v
Ao A4 4 ~ Yy

e S

%

X = \DECHD
X & A0

Score 1: The student applied the change of base rule for logarithms incorrectly.
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Question 30

30 Solve ¢™ = 12 algebraically for x, rounded to the nearest hundredth.

VA
A
l

5
Qe

x| =
lgge
3

X= Toge

Y= (6! |

Y= 3]lge)) = (-0 155219

Score 1: The student did not take the log of both sides of the equation.
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Question 30

30 Solve ¢™ = 12 algebraically for x, rounded to the nearest hundredth.

o

Score 1: The student solved the problem graphically instead of algebraically.
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Question 30

30 Solve ¢™ = 12 algebraically for x, rounded to the nearest hundredth

64'7‘1/2

e /0& iz

Score 1:

The student used log base 10 instead of using log base e. The student then solved for x
correctly.
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Question 30

30 Solve ¢™ = 12 algebraically for x, rounded to the nearest hundredth.

\W27ed. 1 =1
e —JL

v = 106 10

Score 0: The student has a completely incorrect response.
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Question 31

. , 5 .
31 Determine, to the nearest minute, the degree measure of an angle of e radians.

50&0)  elg
n

8" 49’

Score 2: The student has a complete and correct response.
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Question 31

. , 5 .
31 Determine, to the nearest minute, the degree measure of an angle of ™ radians.

O 100 _ )0

o .2 .
0" 60 { 51° g

@@:(48 /l\

1O
Arsnse r

Score 1: The student rounded prematurely.
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Question 31

. , 5 .
31 Determine, to the nearest minute, the degree measure of an angle of e radians.

O A N. 62uq
AN

C)o \‘Zq _]’ZL’\\

N2

Score 0: The student made multiple errors.
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Question 32

32 The probability of Ashley being the catcher in a softball game is % Calculate the exact
probability that she will be the catcher in exactly five of the next six games.

3 {
G (%) &) T 3056

Score 2: The student has a complete and correct response.
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Question 32

32 The probability of Ashley being the catcher in a softball game is % Calculate the exact
probability that she will be the catcher in exactly five of the next six games.

2 WCo b ()™
2% (3N _
4 (s (‘3‘) (5) %S

37

I8l €
Stecs 5

Score 1: The student did not state the exact probability.
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Question 32

32 The probability of Ashley being the catcher in a softball game is % Calculate the exact
probability that she will be the catcher in exactly five of the next six games.

o0 (4) () = [o37]

Score 1: The student did not state the exact probability.
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Question 32

32 The probability of Ashley being the catcher in a softball game is % Calculate the exact
probability that she will be the catcher in exactly five of the next six games.

Z 2
p— . /
5 Z

Score 0: The student has a completely incorrect response.
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Question 33

33 If x is a real number, express 2xi(i — 4i2> in simplest @ + bi form.

Zxi (=40
Ax ('! +4)
Jxi 25 8x:

Zx(—\)*ax‘
Y g

x (-278)

Score 2: The student has a complete and correct response, followed by a correct factorization.
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Question 33

33 If x is a real number, express 2xi(i — 41'2) in simplest @ + bi form.

Ty (L)
TREN BN
_zn xR

—x

Score 1: The student made an error by dividing by x.
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Question 33

33 If x is a real number, express 2xi(i — 41'2) in simplest @ + bi form.

&X\(&*\\&}

Q- 8xt3

~Br Axi”

— By (1) * 2x(-1)
Exi-

Score 1: The student did not express the answer in @ + bi form.
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Question 33

33 If x is a real number, express 2xi(i — 41'2) in simplest @ + bi form.

Axi (2 -4\9‘\5
Ixl* gy

A x —¢x
~6x

Score 0: The student made two errors, simplifying i3 and combining the resulting like terms.
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Question 34

34 On a test that has a normal distribution of scores, a score of 57 falls one standard deviation below
the mean, and a score of 81 is two standard deviations above the mean. Determine the mean score
of this test.

Score 2: The student has a complete and correct response. The student has enough work to
justify the solution of 65.
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Question 34

34 On a test that has a normal distribution of scores, a score of 57 falls one standard deviation below
the mean, and a score of 81 is two standard deviations above the mean. Determine the mean score
of this test.

-1 o o
57 4% (348 737 FI

S= %
[ (X =63

Score 1: The student made a computational error when adding 8 to 57.
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Question 34

34 On a test that has a normal distribution of scores, a score of 57 falls one standard deviation below
the mean, and a score of 81 is two standard deviations above the mean. Determine the mean score

of this test. (b\.%'\ o

Score 0: The student has a completely incorrect response.
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Question 35

35 The area of a parallelogram is 594, and the lengths of its sides are 32 and 46. Determine, to the
nearest tenth of a degree, the measure of the acute angle of the parallelogram.

area= Sa4y
22 504 = (&M@(o)(&hﬂ
/%) 5A4 > 412 (3INX)
Ho 2R IC R TS PN

OO IALOET] = SINY
in- C‘-\O%Sblbb?’D m

Score 2: The student has a complete and correct response.
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Question 35

35 The area of a parallelogram is 594, and the lengths of its sides are 32 and 46. Determine, to the
nearest tenth of a degree, the measure of the acute angle of the parallelogram.

Si (L U35 324657)
Sn= A% 72420549

- 03, 3

3.8
Y 2 » X

e (HL6°)

Score 1: The student made an error by doubling 23.8.
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Question 35

35 The area of a parallelogram is 594, and the lengths of its sides are 32 and 46. Determine, to the
nearest tenth of a degree, the measure of the acute angle of the parallelogram.

32 322*“"él"¥

Se

2%

4o

> 22" 567462 .2(s)HE ) cost
1024 = 313¢ + —(5152) cos A
_g2st - SES

o :ﬁ% = —3152cosA
3’—}-,3‘ - 5152 -51%62

~\ -\
Lo% 20652(77 39\ {CO s A)
CoSA= %+, 54486779

Score 0: The student made multiple errors. The student used the Pythagorean Theorem and then
found the measure of an acute angle of the triangle that was not an acute angle of the

parallelogram.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected
years after 1990.

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest
thousandth.

ERESHENAT IR

Using this equation, determine the amount of the substance that remained in 2002, to the nearest
integer.

V133G (TR0)
\ 4O

Score 4: The student has a complete and correct response.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected
years after 1990.

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest

thousandth. / x
Y - ak

I ;765'5&%4
b = 0TV

Using this equation, determine the amount of the substance that remained in 2002, to the nearest
integer.

iz
72, Lo (&,7&3

Score 4: The student has a complete and correct response.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected
years after 1990.

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest
thousandth.

Y = 43.477(0.784)"

Using this equation, determine the amount of the substance that remained in 2002, to the nearest
integer.

.; /o>
4= 245,477 (T84) _795%

%:40,999957/ e
| o\

.

Score 3: The student did not clear the frequency list (on the TI-84 Plus 2.55 operating system)
that was left after doing question #25. All work after that is complete and correct.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected

years after 1990.
1990 1993 1995 (943 Q004 007 2009

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest

thousandth.
@(ﬁb . 0,7@

Using this equation, determine the amount of the substance that remained in 2002, to the nearest

integer. ‘ a

7133, LY+ O .18k = 4o 7903

N e oo 2003

Score 3: The student wrote an expression instead of an equation.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected
years after 1990.

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest
thousandth.

v = 672.704 (0.787)"

Using this equation, determine the amount of the substance that remained in 2002, to the nearest
integer.

2002 = 990 =172
)'e
y = 672, 709 (0787
27.977

)

Score 2: The student solved an incorrect regression equation appropriately.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected

years after 1990 M OP@} @és Wr\

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest
thousandth.

Using this equation, determine the amount of the substance that remained in 2002, to the nearest

e 0~ 122 (45514
ﬂ: ob O0="133. (o4
; b= 71§ HAM33T
31(7550%)( 78&) b=.1%0

Y= Qe (010 L 01030 Y5z
\0 7. 22 LHb LoD

[y=124) ﬂ - o L) 16

- 453, 2435042

Nacall L 7552 |

Score 2: The student wrote the correct equation and found ¢ and b to the nearest thousandth.
No further correct work was shown.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected
years after 1990.

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest
thousandth.

Using this equation, determine the amount of the substance that remained in 2002, to the nearest
integer.

)70 et
4= 733, 645 (L 796)

T —

7{ > 7 E?QK Lpgbjloﬂ

7’“.’,

Score 1: The student made a rounding error when writing the equation and made a conceptual
error by substituting in 2002 for x.
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Question 36

36 The table below shows the amount of a decaying radioactive substance that remained for selected
years after 1990.

Years After 1990 (x) 0 2 5 9 14 17 19
Amount (y) 750 451 219 84 25 12 8

Write an exponential regression equation for this set of data, rounding all values to the nearest
thousandth.

2%, 4G 10,1940

Using this equation, determine the amount of the substance that remained in 2002, to the nearest
integer.

. 32
’: 123,040 , 18644
= 1.1047

Score 0: The student wrote an expression instead of an equation, made multiple rounding errors,
and used 2002 for x.
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Question 37

37 Use the recursive sequence defined below to express the next three terms as fractions reduced
to lowest terms. &3

a1=2

Score 4: The student has a complete and correct response. The work beyond the correct solution
is also correct.
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Question 37

to lowest terms.

a1=2

ay, = 3<an—1)_2

:.75 - 3

6 27
2_),,75> S TEG

G = 5(251 (g = 5%55

37 Use the recursive sequence defined below to express the next three terms as fractions reduced

2
Oy :5(-‘53
= 21
5 %0

Score 3: The student did not express a, as a fraction.
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Question 37

37 Use the recursive sequence defined below to express the next three terms as fractions reduced
to lowest terms.

a1=2

ay, = 3<an—1)_2

-3
a,> 3@-0"F 3

2

-2, ;.,
Oa = 3(%4\ 4
aq - 3 C,?sﬁ”’“jﬂl - Lf%

Score 2: The student made a conceptual error by interpreting the subscript index as an operation
of subtracting 1.
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Question 37

37 Use the recursive sequence defined below to express the next three terms as fractions reduced
to lowest terms.

a1=2

ay, = 3<an—1)_2

, =3 (1»\0’1 = 73

Oy ABCS )=
o = 30757 “”‘6

Score 1: The student made a conceptual error by interpreting the subscript index as an operation
of subtracting 1 and the student did not express a, as a fraction.
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Question 37

37 Use the recursive sequence defined below to express the next three terms as fractions reduced
to lowest terms.

a1=2

ay, = 3(“11—1)_2

* Q3'= 6 Gy = 8
Gs= 3(As ~(Y;L G = By -\
-2
Qa= 2(G—1)7 Qy = 3(&- D

8‘( Q_B: ._—L GL{: ,-la

Score 0: The student has a completely incorrect response.
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Question 38

38 The periodic graph below can be represented by the trigonometric equation y = a cos bx + ¢
where a, b, and ¢ are real numbers.

1 +
< $ + \ + 4 + » X
—on - - 14+ g T
g N\ \/
z
State the values of @, b, and ¢, and write an equation for the graph.
%
0.1
)
Oz
C= |

\\ :,QZ)ij

Score 4: The student has a complete and correct response.
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Question 38

38 The periodic graph below can be represented by the trigonometric equation y = a cos bx + ¢
where a, b, and ¢ are real numbers.

2
1
<+ ' : ' —>X
—3n -7 ) 7
2 2
-2

State the values of @, b, and ¢, and write an equation for the graph.

N

az3 onom .

v 2 iz u.n Q

C- -
\ 2..’_;:1\ Awp = \(\'\3\\ -\os

Score 3: The student stated the correct values of a, b, and ¢, but did not write the equation for

the graph.
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Question 38

38 The periodic graph below can be represented by the trigonometric equation y = a cos bx + ¢
where a, b, and ¢ are real numbers.

2
1
<+ ' ' ' +—>X
—3n -7 ) 7
2 2
-2

State the values of @, b, and ¢, and write an equation for the graph.

N

Q = Q m?{i"{mcﬁk@ b= g*é}?“e"“’{”}’ ¢ = ver $eal teanslotion
- QT - H4A
ki:w&‘ b= Seed C= 2=
3 “24
3

o
bm_&% C«“"?"g“
=02 ¢ =

(=
O =

& (o3 i‘)v +C_

F
¢
i

H
i

3 fos e+ ;
i

S—

Score 3: The student stated the correct values of @, b, and ¢, but wrote an expression instead of
an equation for the graph.
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Question 38

38 The periodic graph below can be represented by the trigonometric equation y = a cos bx + ¢
where a, b, and ¢ are real numbers.

2
1
<+ ' : ' —>X
—3n -7 ) 7
2 2
-2

State the values of @, b, and ¢, and write an equation for the graph.

N

d=3 amplitude
b =T period
c=1 veclical shift

\/-_\3 cos mx + |

Score 3: The student only stated the correct values for ¢ and ¢, but an appropriate equation was
written.
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Question 38

38 The periodic graph below can be represented by the trigonometric equation y = a cos bx + ¢
where a, b, and ¢ are real numbers.

Score 2: The student only stated the correct values for @ and ¢. No further correct work was
shown.
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Question 38

38 The periodic graph below can be represented by the trigonometric equation y = a cos bx + ¢
where a, b, and ¢ are real numbers.

2

1
<+ : : : —>X
—3n -7 ) 7
VAR

-2

State the values of @, b, and ¢, and write an equation for the graph.

N

A =onvR-

b = perid
C= F(Etr

Y ws;’)_.u&-l

Score 1: The student only wrote the correct value for b and wrote an expression instead of an
equation for the graph.
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Question 38

38 The periodic graph below can be represented by the trigonometric equation y = a cos bx + ¢
where a, b, and ¢ are real numbers.

2

1
<+ : : : —>X
—3n -7 ) 7
VAR

-2

State the values of @, b, and ¢, and write an equation for the graph.

N

O=-2
o= %
C =Y

j Y= —‘2.00'5.'-{/27% y

Score 0: The student has a completely incorrect response.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.]

Lo e (0

Score 6: The student has a complete and correct response.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.]

11 [Grh o 212 % = §oo

e
(eI Cer )

.‘ﬂbo%" 3‘0* *L" = ?’“0
Rov —Qs0

gTeae, A J

At S3er 4

e .
=y )

Score 6: The student has a complete and correct response.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.] 02
1
U# *D<><22+)\> £s50

308 + o % se® b %QD
X; q,—ﬂg?@%D‘S EQDO

XZ.(?(O?‘ -4z €0

-2 mﬁ

7
e 1N e Y
z A.e,v“"ﬂ’ﬁ :

yed 3
a2 S 713 ;ml(a'f'*f

/—i""’“”’

21 ‘\’3\“\?, 7“?3
/——-""‘"

=
oSS M

Score 5: The student showed appropriate work to find x, but an incorrect solution was stated.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.]

22
{ 80O
14 ] A

[xr2y (#tY £ 3D 22

KAk

LR
X" #1220 4308 = 355 20
7(7"}- 3ex -192 £O q&&)

h 42
x= ~btAb*res .

246
2¢ ofis
x= -364 - G yaz
= ""__’:ﬁ e 9
[ 12102 *37/42/
$

K= -~ %t »52267 - /Td
= 45117!%.
48
{2z

2
A= 13t 1556 :‘/0%
X= 034!

Score 4: The student made two computational errors. A computational error was made in
simplifying under the radical and a computational error was made in dividing by 2.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.]

A aadi (b)) - B
2| o add 1l (25)(33) = 825
7

wdd 16 2D (32) = I8

10 Feet

Score 3: The student used a method other than algebraic to solve the problem.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.]

Wl
( )@Z +) = %00 -

20 %+t X+ 220 = <00

X 1 26x +30E = §06
—~K00 —00

X“r3by - 4q2 = ©

Score 2: The student wrote a correct quadratic equation in standard form, but no further correct
work was shown.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.]

(ot )S s
M teo?

Score 1: The student did not show algebraic work to support a correct answer.
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Question 39

39 A homeowner wants to increase the size of a rectangular deck that now measures 14 feet by
22 feet. The building code allows for a deck to have a maximum area of 800 square feet. If the
length and width are increased by the same number of feet, find the maximum number of whole
feet each dimension can be increased and not exceed the building code.

[Only an algebraic solution can receive full credit.]
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Score 0: The student used a method other than algebraic, but did not obtain a correct solution.
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