Sample Itemsfrom the EOC
Algebra 2

Goals:
1. Investigate strategies in answering items that are multiple choice.
2. Compare analytical, graphical, and technology-based methods of solving problems.

Materials and Equipment Needed:
1. Copy of student handout
2. Graphing calculator.

Activity: Discussing and answering the questions.
Sample Items were taken from

www.ncpublicschools.org/accountability/testing/eoc/al gebra2/sampl eitems.asp

Students should try the question for themsel ves and then be given time to discuss ways
they might solve the question. Hopefully, a number of ways of thinking about the
problem will be presented. The teacher notes contain some of these methods, but have no
guarantees of being complete.

Question 1.
1. Solve Vx+5++x-3 =4
3 {4
1
SNEN
o {-14

d) no solution

« Using the graphing calculator, let Y1=+/x+5 ++/x =3 and Y2 =4 and find the point

of intersection using 2" Trace.
iErctsaiccu-|  [Memine-1a
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One caution when using the intersection option, the cursor on the graph must be on a

defined ordered pair of the curve. For Y1=+/Xx+5 ++/X =3 move the cursor into
region where x > 3using the right arrow key.

» Thisproblem can be analytically by isolating the radicals, squaring both sides of the
equation to remove radicals, and then that procedure again.
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2. Which set contains the zeros of f(x) = X

VX+5+4/x-3 =4

JX+5=4-x-3
X+5=16-8Vx -3 +x -3

8Vx—-3=8

x=4

Since thisitem is multiple choice, essentially the answers given can be tested. Given

that the question includes the expression +/x—3, the valuesmust be x=3. This

information eliminates choicesb and c. By testing x=4 in Vx+5++/x-3 =4, we

Using the calculator, graph the function to find the zeros (where y =0).

find thisworks. Therefore the answer isa.

WIHOON
M1h="
Amax=18

H=cl=1
Wmin=-1@a
Ymax=18
Yaol=l
ares=1

B

J

Looking at the answers that

X=

Using the 2™ Trace zeros are found at {12,-2} .
Using analytical methods, the same result is seen.

12.
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X
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Y= ea X 2

_ 2X(X) —3(x +4)(2) —x(x +4)

2X(x+4)

_ x*-10x-24
- 2X(x+4)
_ (x=12)(x+2)
- 2X(x+4)
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Since the problem is multiple choice, answer can be substituted. This can be done
efficiently on the calculator by defining the function as Y 1 and finding Y1(—6) on the

home screen.

For y=23|7-2x +5, which set describes x when y <8?
a {x3<x<4

b. {x[3<x<10}
{

{

C. x|x<3or x>4}

d.

Graph both Y1=3|7-2x +5and Y2 =8 to determine where Y 1 falls below the line

y =8. Using the standard window:

HTHOOW ¥,
Hmin=-10 [

x|x<3or x>10}

Amax=1e
a=cl=1
Ymin=-1@a
Ymaxz=18
Yaol=]
Hres=1

Looking at the possible answers, the only option for the answer isa. Y ou can use 2™
Trace to find points of intersection or the table if needed.

Solving this analytically

3[7-2x+5<8

[7-2x <1

-1<7-2x<1

3<x<4

Students could use the four choices to select x-valuesto test inthe y = 3|7 - 2x| +5t0
determine which produce values less than 8.

. A ball isthrown upward. Itsheight (h infeet) isgiven by the function

h=-16t*> +64t +3 where tisthe length of time (in seconds) that the ball has been in
theair. What isthe maximum height that the ball reaches?

a 3feet

b. 51 feet

C. 63feet

d. 67 feet
Using the calculator, graph the function and find the maximum point at (2, 67) with
2" Trace

WIHOOL
wm1n=g
AMANEE
m=cl=1

Nazimurn necl=ld
HEE. 000 00iF Y =67 Hres=1

To solve this analytically, complete the square of this quadratic to determine the
coordinates of the vertex. Thiswill produce the maximum point.

Sample EOC Test Items 3 NCSSM Distance Learning

Algebra 2



h=-16t> +64t +3
=-16(t> -4t ) +3
= —16(t% —4t +4) +3 +(16 @)

= -16(t —2)* +67
Thusthe vertex islocated at (2,67) which gives 67 as the maximum value.
*  Working from the choices does not give any easy methods for finding the maximum.
5. Mr. Jones bought a piece of property for $25,000. If the property appreciates at arate

of 10% per year, what will beits approximate valuein 7% years?

a $53,000
b. $51,000
c. $44,000
d. $39,000
» Using the home screen and the formula ANS+0.1[CANSwith theinitia value of
25000, does not give good results because of needing 7.5 years. Year 7 produces
$48,717 and year 8 produces $53,589.

20888

A=+ 1:Ans

IIEV3
SEEEZ, 5
4820, 72

=
However, using atable of valuesfor Y1= 25000(1+0—i1j will show

#=5 which identifies b as the correct answer. One word of caution: do
not use the compounding continuously formula y = 25000€** in this problem. The
vauefor x=7.5is$52925 which leads you to answer a—which is not correct.

* Thisisnot redly feasible to do analytically.
Working from the answers backward does not help in this problem.

6. If f(x)=x*-x and g(x)=x-1,whatis f(g(x))?

a x’-x-1

b. x¥*-x-2

c. X’-3x+2

d. x*-3x+1
The calculator does not really help on this problem.
The analytical solution requires that you know the definition of composition of
functions,
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f(g(x) = f(x-1
=(x-1)* -(x-])
=x*-3x+2
» Working backwards, we know that f (0) =0and g(1) =0. Therefore f(g(2)) =0.
Looking at al the answers, the only expression that gives O where x =1isc.
7. If y=4(1.6)", what isthe approximate value of x when y=12.

a 25
b. 2.3
c. 21
d. 1.9
«  Using the graphing calculator, find the point of intersection (using 2™ Trace) between
Y1=4(1.6)" and Y2=12.

WIHDDL
‘/ Hmin=-5
Amax=18
H=cl=3
Ymin=a
i e
e T [ Thisgives usb as an answer.
* Doing this problem analytically requires the use of logarithms.
4(1.6)* =12
(1.6)* =3

log(1.6™) = log(3)
xog(1.6) =log(3)
« = log(1.6)
log(3)
This also gives 2.3 as the answer.
« Working from the answers, substitute into the equation Y1 = 4(1.6)*for each of the

values given. Be sure to use approximate answers.
Ho ™

8. Theload that a beam with constant length can support varies jointly with its width and
the square of its height. If abeam 12 feet long, 1 foot wide, and 3 inches high can
support aload of 62.5 pounds, how much weight can be supported by a beam 12 feet
long, 2 feet wide, and 6 inches high?

a. 125 pounds
b. 250 pounds
¢. 500 pounds
d. 1,000 pounds
e Graphing is not useful in this problem. There are too many varibles.
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* Ananalytica solution begins with writing an equation that describe the relationship
through variation.
load = k (veight [{height )’
Substitute values from the beam for which the load is given. Notice length must be
constant which istrue of the two beams.
62.5=k (3)’
6.944 =k
Using this value of k in the formula for the next beam
load =6.944 2 [(6)"

load =500
Thus c is the correct answer.

9. Thedirector of alocal preschool plansto enclose arectangular areafor a playground.
One side will be the side of the building itself. If 60 feet of fence are to be used, what is
the maximum area that can be enclosed?

a. 575ft?
b. 450 ft?
c. 400 ft?
d. 225 ft?
» To begin any method, afigureis needed.

¢ -——— -9

We know that 2x+y =60and Area=Xxy. Solvingfor y in thefirst equation
produces y =60 —-2x. Therefore Area = x(60 —2x) .
A graph of the Area function shows a maximum.

H _

Amax=3H

H=cl=5

Ymin=a

Mmax=EER

Tscl=108 Hazimurn .
Ares=0 %=1 £,00 B0 LY =450 The answer is b

* To solvethisanalytically, complete the square on Area = x(60—2x) . However,
since the zeros can be seen by inspection at x =0and x =30, the maximum must be
exactly between these zerosat x=15. Let x =15 which produces Area =450.

* Thereisno effective way to work backwards from these answer.

Answes. A,D,A,D,B,C,B,C,B
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Student Handout
Sample Items for the NC End-of-Course Test
Algebra?2

Taken from|

The following items were devel oped for the NC EOC Test for Algebrall and are aligned
with the 1998 Algebra Il Curriculum.

Select the best answer:

1. Solve V/x+5+/x-3 =4
a {4
b. {1,1}
4
c. {-14
d. no solution

2. Which set containsthe zeros of f(x) = -

{-6.-4
-12,2}

a {x3<x<4
b. {x|3<x<10}
c. {xx<3orx>4}
d. {x]x<3orx>10}

4. A bal isthrown upward. Itsheight (h infeet) is given by the function
h=-16t> +64t +3 where tisthe length of time (in seconds) that the ball has been in
theair. What isthe maximum height that the ball reaches?
a 3feet
b. 51 feet
C. 63feet
d. 67 feet
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5. Mr. Jones bought a piece of property for $25,000. If the property appreciates at a rate
of 10% per year, what will be its approximate vauein 7% years?

a. $53,000
b. $51,000
c. $44,000
d. $39,000

6. If f(x)=x*-x and g(x)=x-1,whatis f(g(x))?

a x*-x-1
b. x*-x-2
C. X*-3x+2
d. x*-3x+1

7. If y=4(1.6)", what is the approximate value of x when y=12.

a 25
b. 2.3
c. 21
d. 19

8. Theload that a beam with constant length can support varies jointly with its width and
the square of its height. If abeam 12 feet long, 1 foot wide, and 3 inches high can
support aload of 62.5 pounds, how much weight can be supported by a beam 12 feet
long, 2 feet wide, and 6 inches high?

a. 125 pounds
b. 250 pounds
¢. 500 pounds
d. 1,000 pounds

9. Thedirector of alocal preschool plansto enclose arectangular areafor a playground.
One side will be the side of the building itself. If 60 feet of fence are to be used, what is
the maximum areathat can be enclosed?

a 575 ft?
b. 450 ft?
c. 400 ft?
d. 225 ft?
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