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Evaluation of algebraic expressions through substitution

[ Elementary Algebra - Substitution J

When x = 3 and y = 5, by how much does the value of
3x? — 2y exceed the value of 2x% — 3y?

F.4 G. 14 H.16 J. 20 K.50
Type 3 [STO®| [X,T,0,n| to store the value of x. | |5+
Press |[ENTER|. = K
a
Type 5 [STO®| [ALPHA]| [1] to store the value
of y. Press |[ENTER].
Type each expression and press [ENTER] after B 5
each expression to calculate it. 3:“:2—2"."
17
I
3
Subtract these two calculated values. =it T 17
ZHE-TY
K
173
14
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Pre-Algebra - Solving Linear Equations
Solving Linear Equations in one-variable

f9(x —9) = —11, thenx =7

—-92 —-20 -11 - 70
A — B.— C.— D.— E.—

9 9 9 9 9
Press|Y=] and type the left and right side of the | | n= F1ekl  Flakz  Flakz
equation as your first two functions. NMAEFCR-90

~NeE-11
wha=
~Hy=
“Ne=
~“NE=
o=
Press [ZOOM]>Fit (to get a better window of the —

graph).

7

[ hades M FoeI-Tracell 71

to a fraction.

Press [2nd][TRACE](5](ENTER](ENTER](ENTER] to S -
find the coordinates of the intersection point.
The x —value of the intersection point is the
solution. ;f,./-"
Interseckion
n=f.nrrrerd Iv=-11
Press and type [X.1,0.1). ArFrac
Then press [MATH)>Frac, to convert the decimal %

http://media.actstudent.org/documents/preparing.pdf
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Intermediate Algebra - Functions

Evaluating a Function at a Value

A function f(x) is defined as f(x) = —8x%. Whatis f(—3) ?

F.—72 G.72 H. 192 J. =576 K.576
Press |Y=] and type the function. w= Flakl  Flatz  Flotbz
iR -8Re
wNe=
“Nr=
“hy=
~Ne=
“Ne=
wNr=
Press to access a calculator screen. ylﬁ[g._[!]l
1
Press [VARS)>Y-Var>Y; Z ; $ :
F2h'y
s 'e
E:YE
i
Type and press to calculate the | (V1% -3
T2

answer.

http://media.actstudent.org/documents/preparing.pdf
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Pre-Algebra - Lowest Common Multiple
Basic Operations Using Whole Numbers

What is the least common multiple of 70, 60, and 50 ?

F. 60 G. 180 H.210 J. 2,100 K. 210,000
Press then arrow to the NUM drop- MATH CFP= FPEB
down menu and choose LCM(. ! éggi

H:remalnhder(
A: rrAdA rLURAd
E:hFihD

: ned

02 e

Type 70,60 and press [ENTER]. lomiVE. oA
42

Arrow up to highlight the LMC(70,60 lome 7@, 6H
expression and press to copy/paste it. 4 2H

lomcdZ2B. 58
Change the values to reflect the answer to the 2186

first and the 3rd number, 50.

http://media.actstudent.org/documents/preparing.pdf
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Intermediate Algebra - Modeling

Find the function given a set of data

As Part of alesson on motion, students observed a cart rolling at a

constant rate along a straight line. As shown in the chart below, they

recorded the distance, y feet, of the cart from a reference point at

1 —second intervals from t = 0 secondsto t = 5 seconds.

t 0 1 2 3 4 5
y 14 19 24 29 34 39
Which of the following equations represent this data?
F.y=t+ 14 G.y=5t+9 H.y =5t + 14
J.y=14t +5 K.y =19t
Press [STAT)>Edit, then type the data into list L; | |L1 Lz Lz z
and L, 0 1L I R
1 18
i Y
= g
iy =0
: | —
Lzl =
Press to access a calculator screen. EOIT TESTS
1:1-Yar Stats
Press and use your arrow keys to %; ﬁ;gfﬁegt’ati
navigate to the CALC drop-down menu. ERL ipnRear ax+h0
Choose LinReg(ax+b) to perform a linear : QuadkEea
regression. &iLubicked
7Huarit.Ee3
Press multiple times to calculate the
linear regression. J=ax+h
=0
b=14

http://media.actstudent.org/documents/preparing.pdf
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Coordinate Geometry - Points

Relations between equations and graphs

The graph of y = —5x% + 9 passes through (1,2a) in the
standard (x, y) coordinate plane. What is the value of a?

F. 2 G. 4 H.7 J.—1 K. —8

Press |Y=] and type the function. W= Flotl  Flekz  Flobz
~WAE-THE+
=

“Nr=

~hy=

~He=

~“NE=

o=

Press [TRACE](1](ENTER] to find the y —value Y1=-EHz+0
when x = 1.

0

1 V=4

Solve 2a = 4

(Hopefully, you don’t need a calculator for this
step).

http://media.actstudent.org/documents/preparing.pdf
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Intermediate Algebra - Matrices

Finding the Determinant of a Matrix

The determinant of a matrix [Ccl Z] equals ad — cb. What must be the

value of x for the matrix [i 2] to have a determinant of —16 ?

A —4 B. —2 c.=8 D.2 E. 4
5 3

Press and then arrow to the MATH HAMES |ilEMNs EOIT
drop-down menu to access the matrix det.(
commands. Choose det(

=T
Sedime
diFillc

o ldent.itar
EE randhc
raugment. .

Press [ALPHAJ[ZOOM] and choose a 2 X 2 matrix, | |[det.(
arrow down to the OK button to confirm.

ROW:[1]E = 4 £ &
fOL 1B F4E 6
i

IFF:HIZiFIJI'IIZi:“m'l".'HHI

Change the values and start substituting the de‘l'_.[ [ :"-'l- i ]

values starting with —4. 4 -4 4z
Arrow up to highlight the expression and press l:'IE"L[ (3<% 3
to copy/paste the expression. Keep | 3-5 B3
changing the values to test each of the answer '_1"'1' BELLLDDD
choices. IZ'IE"L[ j E

~16

http://media.actstudent.org/documents/preparing.pdf
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Pre-Algebra - Greatest Common Factor
Basic Operations Using Whole Numbers

What is the greatest common factor of 42,126 and 210 ?

F.2 G.6 H. 14 J.21 K. 42
Press and use the arrows to navigateto | [MATH EI%I_E CF= PRB
the NUM drop-down menu. Choose the ged( 4T'FF'-E“'"
command. E; I_:!'_ITEE
TR MaK
ae lome
=lts L
Fremalnder
Type 42,126 and press [ENTER]. QodcdZ. 126
g2
Use the arrow keys to move up and highlight Ao idZ. 126
the expression, then press to g2
Copy/paste it. 'Eli:-ll‘l':."'-'l-E: EIE 42

Find the GCD of the value you just calculated
and the 3rd number, 210.

http://www.actstudent.org/sampletest/math/math 01.html
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Intermediate-Algebra - Complex Numbers

Evaluating expressions
12./—(=9)2 =7
(Note:i =+v—1)

F. 91 G.9+1i H.9 —1i J.9 K. =9

First, change the mode. IRH *CI  ENG

Press (MODE| and change REAL to a + bi. I.‘I I:I[liEEF:EEE =6783
FAE FOL Z*EQ

Press MODE] to access the calculator screen. INNECTED Y]

E QL 1% *INUL
KEHL F& Hi

A48 HORIZ u-T

HNENT 4
Type the expression and press [ENTER]. | — z

.

http://www.actstudent.org/sampletest/math/math 02.html
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Pre-Algebra - Decimals
Basic operations with decimals

What is the difference between 1.8 and 1.08 ?

(Note: A bar indicates a digit pattern that is repeated.)

A.0.71 B.0.71 C.0.719

D.0.72 E.0.72

Type 1.0808080808080808080808
Press [MATH)>Frac to convert the decimal to a
fraction.

1. EIEEIEEIEIEIEIEIEEIEEFI'L»

Subtract the fraction from 1.8

1. B5EEE85A5E585 K|k

107
ag
107
l.E—ﬁ
r131319192

http://www.actstudent.org/sampletest/math/math 03.html
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Intermediate-Algebra - Zeros
Finding roots of polynomials

What is the x —intercept of the graph of y = x%2 — 4x + 4 ?

A. -2 B. -1 C.0

D.1 E. 2

Type the function, f1(x) = x? — 4x + 4 into
the entry line and press to graph it.

n= Flakl  Flokz  Flok=

W ER =4 n+d
W=
wWars
W y=
Wy E=
wWE=
W e=

Press [Z0OM|>Standard to graph the function.

Press TRACE]>Zero. Move the cursor to the
left of the zero and press [ENTER], then move
the cursor to the right of the zero and press

ENTER| again.

T1=Hz=Yi+Y

Ridht Eound™
n=z.Bi7/021z I¥Y=2. 61757

Press to guess.

Note: A graph is an approximate environment,
the calculator had trouble identifying the exact
value of x = 2, but it was very close.

-]
n=1.000000

-
11

0

http://www.actstudent.org/sampletest/math/math 04.html
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Intermediate Algebra - Function Composition

Composing functions

If h(x) = x3 + xand g(x) = 2x + 3, then g(h(Z)) =7

F.7 G.10 H.17 J. 19 K.23
Type h(x), then press [ctn][=¢] (this types a :=). HI:I F'é-:-::'li:{__-EFﬂ:;:;:tE Flokz
Then type the function, x3 + x. Press [enter]. = +

P 2B
W=
Type g(x), then press [er][=5] (this typesa:=). | [~ 4'y=
Then type the function, x3 + x. Press [enter]. "-3 E=
W=
“Ne=

Press to access the calculator page. T,!]&[ﬂ._[!]l
=71
Press [VARS]>Y-Vars>Y, : $ g
Fah'y
Press HR
=R
i

Press [VARS]>Y-Vars>Y, LR
25

Press [ (], then type 2 and press [ENTER].

http://www.actstudent.org/sampletest/math/math 04.html
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Pre-Algebra - Scientific Notation
Calculations involving scientific notation

A particly travels 1 X 10° meters per second in a straight line
for 5 X 107° seconds. How many meters has it traveled?

A. 2 x 1011 B.5 x 1012

D.5

C.5x 10712

E.5x 1073¢

Type 1, then type [2nd][ ] followed by the
exponent, 6.

Type 5, then type [2nd][ ] followed by the
exponent, —6.

(Note: 1E6 = 1 x 10°)

Ll EGIHRCIE TR

Press [enter].

C1EGIHCIE G

http://www.analyzemath.com/practice tests/act/act sample 1.html
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Intermediate Algebra - Roots of Polynomials
Finding roots of polynomials

How many solutions are there to the equation x? —7 =0 ?

A1l B. 2 C.4 D.7 E. 14
To find the solutions, graph the quadratic = Flokl  Flokz  Flotz
function and locate the zeros on the graph. =Y1K e-Y

~N zEE
: : : ~r=
Begin by pressing |Y=] and graphing the left & WAy =
right sides of the equation as two separate “We=
functions. W E=
=

Press (Z0OM|>Standard to graph the functions.

Press TRACE]>Intersection, then press
ENTER| three times.

Inkgrseckion
n=c. BHE/ELE IY=0

Repeat the process:

Press [2nd][TRACE]>Intersection, then press

two times. But, before you press
the 3rd time, move your cursor to the left and
the other zero will be recognized.

InkeFsgchion
n= " BHE/EL 1Y=0

Of course, since this question only asked for
the number of roots, the original graph would
have sufficed (there are two x —intercepts).

[ Zhades [ FeI-Tracedl 7 )

http://www.analyzemath.com/practice tests/act/act sample 1.html
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Coordinate Geometry - f(y) Equations
Relationship between points & lines

In the xy coordinate plane below, which of the following points has
coordinates (x,y) suchthatx =y —27?

7Ty
F.A
™ 1 FEe
G.B 5e |
11
H. C ‘10 + + § + + + + + | 1 + + § + § § + 1(
De
J.D |
K. E |
7T
Solve the equation for y and type in the = Flokl  Flokz  Flotz
screen. =M ER+E
“Ne=
wha=
~Hy=
~Ne=
“NE=
“Ne=

Press [Z0OM|>Standard to graph the function. Yi=i+e

Press [TRACE] and type, 2, then [ENTER].

0

< U

y

http://www.education.com/reference/article/posttest39/
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Intermediate Algebra - Logarithms
Evaluating logarithms with base other than 10

Which of the following is a value that satisfies logs(216) = x ?

A.0 B.1 C.2 D.3 E. 4

Press [ALPHA |[WINDOW|>logBASE(

o ] 101 ST
s FnInkc
Ta3EREL

Type in the base and the number, then press loggi21al
ENTER|.

http://www.education.com/reference/article/posttest39/
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Coordinate Geometry - Circles

Relations between equations and graphs

A circle in the standard (x, y) coordinate plane has center (4,9) and
radius of 9 coordinate units. Which of the following is an equation of

the circle?
A (x—4)>—-(y—-3)>=9 B.(x +4)*+(y+9)?=9
C(x—4)>?—-(y—9)72=81 D.(x —4)*+ (y—9)? =81

E. (x+4)*—(y—9)?% =81

Press the [APPS| key and scroll down to the
Conics app.

4 ArFrdMath
2= AreaFarm
B: CabriJr
r:CelSheet.
Conlcs

CSheatDe

Choose Circle from the menu and then choose CIRCLE

the first choice for the form of the circle. B (-Hizer-RIz=RE _,$,_

(Hint: Just seeing the formula may be enough | [£F ARE+AYZ+ER+CY+0=0 "$"
to job your memory to solve the problem)

EXC
Change the h, k and r values. CIRCLE
Ch-Hiz+i(Y-Klz=Fz
H=Y
k=18
k=9
ExC

Note: Choosing a value of 9 for r, means that
the formula will be = 81.

Since both h and k are being subtracted in the
formula, D is the correct answer.

http://www.education.com/reference/article/posttest39/
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Elementary Algebra - Expanding Binomials

Understanding algebraic operations

The expression (3x — 4y%)(3x + 4y?) is equivalent to:
A.9x?% — 16y* B.9x?% — 8y* C.9x% + 16y*
D. 6x% — 16y* E. 6x2 — 8y*

Type the expression, (3x — 4y?)(3x + 4y?) [ he—dtf g [ el
on a calculator screen.

Press and choose the equals sign. P H+-’-'|-"r'2 _'] =-5|:,_::3_ { E-'TILI
Then type the first answer choice on the right
side of your equation.

Press [ENTER]. The calculator is evaluating [_' 3::.::_4;'.-3 _'] " [_' 3H+4"|"EE
whether the statement is true (1) or false (0). 1
Since a 1 displays, the correct answer has been

chosen.

http://www.education.com/reference/article/posttest39/
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Pre-Algebra - Exponents

Solving equations with exponents

If 3* = 54, then which of the following must be true?

Al<x<?2 B.2<x<3 C.3<x<4
D.4<x<5 E.5<x
Press the key and scroll down to Solver. 5 I‘-I|E||"1 CPs PRE
1K

refMax
g nberiwg
fnlnto
Hisummation ¢

A: 13BASE®™
Hsolver...

To solve the equation 3* = 54, you must set it
equal to zero first. If you subtract 54 from
both sides, you get 0 = 3* — 54. Type this in
to the solver.

ECGUATION SOLMVER
e s B=3"x—-54

Scroll down and make a ‘guess’ where it says,
X=.

A guess can be any number that you think
could be the answer. On this problem, you
could guess, X= 3.

S u=5d4=0
m=5
bound={ -1e39.1..

Press [ALPHA|[ENTER] to solve the equation.

S n—0d=H

LI SR € L s A
bound=L-1e99.1...

» ]l eft—rt=H

http://media.act.org/documents/preparing.pdf
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Pre-Algebra - Absolute Value

Evaluating absolute value expressions

—3|-6+8| =7
F.—42 G.—6 H. —1 J.6 K. 42
Start typing the expression, —3 g

then press (ALPHAJ[WINDOW]| to access the
absolute value command.

o ] 101 SN
s FnInkc
: 1o3ERLEL

Choose the abs( command. s BH
Type, —6 + 8 between the absolute value =3 e+
signs. Press [ENTER| to evaluate the expression. g
Alternatively, you could press [2nd)[0] to access | [CHTHLIDIG A
the absolute value command in the catalog. 4 gﬁﬁ':

angdleq

AHOWAC

Ahs

Archiwve

A=t

http://media.act.org/documents/preparing.pdf

21



http://media.act.org/documents/preparing.pdf

Intermediate Algebra - Inequalities

Solving inequalities

The inequality 6(x + 2) > 7(x — 5) is equivalent to which of the
following inequalities?
A x <—23 B.x<7 C.x<17

D.x <37 E.x <47

Press [Y=] and start typing the inequality. W= Flakl  Flokz  Flotz
~NARGCE+ED
whe=

wha=

~y=

wHe=

“Ne=

whe=

Press and choose the > symbol.
Finish typing the expression, 7(x — 5), then
press the key.

Hint: When the inequality is TRUE, a line is
graphedaty = 1.

[ Zhades jI_F'-;-I-Tr'-:li:-ajl_':'_l

Since the graph starts/ends outside of the IO
viewing window, change the x-min and x-max. shadeRes=3
AMLN= —250
Press and change the Xmin=—25 and ﬁgg::f;?ﬁ
the Xmax=50 Ymin=-1H
Ymax=1A
+H=cl=1

Press [TRACE] to find the start of the graph near | |Y1=B(H+&Xx7(H-E
47. s

_--.:.--.-.--1

v=yE. BOBG11 =1

http://media.act.org/documents/preparing.pdf
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Pre-Algebra - Mixed Numbers

Evaluating expressions with mixed numbers

The lead of a screw is the distance that the screw advances in a straight

: : . A1,
line when the screw is turned 1 complete turn. If a screw is 2 E inches

1, .
long and has a lead ofg inch, how many complete turns would get it all

the way into a piece of wood?
A.5 B.10 C. 15

D. 20 E. 25

Press |[ALPHA to access the fraction tools.

Choose Un/d to access the mixed number
template.

Z: kneddkUned
H: kFAkD

Type in the mixed number, 2 % then press [£]
and access the fraction tools again by pressing

ALPHA]Y) .

Choose n/d to access the fraction template.

Tt pneddrlined
4 kFARD

FURCIHTRERIYVAR]

.1
Type the fraction, 5 and press [ENTER]| to
evaluate the expression.

1 1
259

26

http://www.actstudent.org/sampletest/math/math 02.html
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Intermediate Algebra - Systems

Solving systems of equations

If xy =144, x + y = 30, and x > y, what is the value of x — y?

F. 4 G.6 H. 18

J.22 K. 24

Solve both equations for y.
Press [Y=] and type the equations.

n= Flakl  Flaks

~WiE144
] = A ks
W=

wWy=

Wy E=

wWeE=

W=

Flak=

Press [Z0OOM](6] to graph the functions.

Notice, the graphs are outside the standard
viewing window.

[ Zhades B[ F'-;-I-Tr'-:li:-ajl—?_l

Press [Z0O0OM| and choose Zoom Out.

Press |[ENTER] to zoom out until you see the
graphs.

Press TRACE](5] and move the cursor to

choose the first curve (the first function), press
[ENTER]. Then use the cursor to identify the
second curve (the second function), and press
again. Finally move the cursor near the
intersection point on the right and press

ENTER].

Inkerseckion
n=ch Y 1Y=B

http://www.actstudent.org/sampletest/math/math 02.html
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Elementary Algebra - Substitution

Using tables to substitute values in expressions

The volume, V, of the right circular cone with radius r and height h can

be found using the formula V = %nrzh.

A cone-shaped paper cup has a volume of 142 cubic centimeters and a

height of 8.5 centimeters. What is the radius, to the nearest

centimeter, of the paper cup?

A. 2 B. 4 C.8 D.12 E. 16
Type the right-side of the equation. Make sure #= Flakl  Flatz  Flotbz
to substitute 8.5 for h and use the key |[="1B1<3mRe*kE.3
instead of r SHES

' =
why=
~Ne=
~NE=
“Ne=

Press to access the table. # Y

You should be able to identify the solution.

Alternatively, press WINDOW] and change
the Indpnt to Ask.

Indrnt: Huto IEEE
DeFrand: =

By typing values for x and pressing [ENTER], you
can substitute multiple values for x.

#, Y9
z %GOG
Y 14z 42
g Epo.68
1z 1z81.8
ii ZZrB.7

http://www.actstudent.org/sampletest/math/math 02.html
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Trigonometry - Trig Identities

Evaluating trigonometric expressions

Which of the following is equivalent to sin (8) - csc (0) is defined?

F.—1 G.1 H. —tan (0) J. tan (6) K. —sin?(8)
Press the key and change the setting to IEH sCI  ENG
DEGREE mode 1K oi:z245R7/H0
) FADIAN [Tq7aa
FAER FOL :EQ
CONMNECTED Y
SEQUENTIAL gcey, I8
REHL Fe HiL
HORIZ oO-T
HNERT +
Choose an angle in the first quadrant...like iR e SA T *® m
30 degrees !

-1
Substitute this value into the expression.
Press |[ENTER] to evaluate the expression

http://www.actstudent.org/sampletest/math/math 05.html
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