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ALGEBRA 1-B Zhen /nt Fises as it moves

To Tthe mIKL. big Yintercess
6. Which of the following best represents the graph of

1. Which of the following is a factored form of A
4xy+ 4x° 7 : ¥ < ax+b for some positive a and negativezb ? ’
Y Factor out /e gL
F. 4x’y” i+ x) ¢ % Belogy vy
~—Fa o den.  LMmEn D. b G
H 89+ facTors FRom ;
I 4x’y
K. 8xy* éACI’\ +te v m
2. What is the slope of the line 5y =—3x + 10 ?
Shope int % -
s Shpe intercep
—G. =3 7‘0}‘/7’7 :
5 | =
g e N oty ; g
) 5 S x AL TSR
m = J/D é A«% \,,/)‘Z, >
1. 2 & 4 / dAuit /ess than
] ; / UELE A~in 5
kg 2do =3ean - ne
Ve =2 )c+/c>5 7
i TS 7. A particle trav_e61s 1 x 10° centimeters per second in a straight
3. If 17 -3(x—2) =33 - 8x, then 2x = 2 L‘gseflzfd‘;x 10 Secgd& fjgv .r]niny centimeters has it
A 4 17«—%’\4-{»(0 :35 -g'x_ 3 AN ; ""é
: e L/ ok
2 5% =/ B. 25x10° U= 0% x 9 % /0
—>L. —=C. 4x10 -/ ;
D. 7.2 (‘X- = L : D. 4 X 10—14 T q% /OZ
E. 8.8 2.."‘ 2— = %[ E. 4% 10-48
i Whictlofihe following isthe graphiofitic 2y >4 8. Forall nonzero r, ¢, and z values, 16°t2° —o
solution set of —2x >4 ? __Z—— i’ ' e
\ e F. _ 47
<5 ZIN (B0 Pl b o S
G 427 T — M — e
<~ ) ; A \ ~ 3 Tl
00% g 2 o e x QLL i L' r 7 _Z
/ H. 4rz =
; 5 H. O— — X5 =T ____L_’ VZYi’Z 2—7;3
\)QC&M% -2 0 2 X
avre I —4r'ty % L/ ‘('223
-] ¥ D eSS 7
N 1ot e K. 4727 , -z
Pany Wany T
K. 54 = o e _,Z 9. Forallnonzeroxandy,% .,.}% =9 .(f‘f'k ;%_f_g_
S A 2 g ')Cj
S. The operation x ~ y stands for x —y. Which of the —> D. x+y
following is equalto 7 ~ 3 ? : l,\ Bl xy
' xy
0] Ty
i oL "y. e
B 4 LR L e "Z‘_ 10. If a =0, b is a real number, &’ = b, and a* = 2b, then g =2
G 7-3 q —BF. 2 H 4
D 6
E 10 G. 3 T
3, a _____Z l) K. Cannot be determined from
CL\O o 2 A) given information

oLz D5
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1. -It costs 90 cents to purchase x apples and 68 cents 6. In the standard (x,y) coordinate plane, if the

to purchase y oranges. Which of the following is an x-coordinate of each point on a line is 4 less

expression for the cost, in cents, of 5 apples and 7 than twice its y-coordinate, the slope of the

oranges? line is: L{

%0 6 M‘Wé{‘gf;’? /ﬁ ’M_—: LAY —
+ 533t F. -4

F 5+x -'lTy cg\ 4

( )+5($) @i H+x =24

)+7(.L) 77?7%' J. 2 : >

(%) + (% o - K. 4 2 -

@5 (%2)+7(£) Co 2+ frXe g
= y 7. Ifax + 3 = -7, and x is a positive integer, then the
_5}).;.7(90) value of a is restricted to the set of:

\negative rational numbers.

Q./
= Y= integers. Solve ({ﬂ’V
2. Forallx, (2x-3)(x + 5) = ? f% | -

2 1/ 4 A 49 . positive rational numbers. —_ /0
g' fxz+ 21'7;; _1515 ¥ + D. negative irrational numbers. = v
C: 22 + 2% - 15 Z yA +77 _ / r E. positive irrational numbers. .7 / ')éio Z"’&(‘ "
2 crf b —
B2 020 F 15 8. Forallx >0, 2:l+l4x+2¢  simplifies to:
{E 22 + Tx- 15 3 Frran , :
7 g 5/,\1( & KL T A A
: Cx+ (g e
3. For all nonzero a and b, Qoaz._f;?gﬁ) =9 & ; + i /@ﬂ o 1 o 4'7’ WKr T e
b by & /ﬂ/" F
7 064 3. L inty <
A -15 F D. 2(x + 4) (< €)( )

'—15a2.b' — ;;—Af /77? E. 2(x + 3)x + 4) : “

—
C. -15a%?* 9. In the standard (x,y) coordinate plame, what are the

p. 4%’ coordinates of the midpoint of a line segment with
' I;S endpoints (-1,3) and (2,7) ? fl
E. 12 ‘@ /f/f’ % //V FOr #2, ‘f:z_.
= - i - 9 2 - [ -~
4. If2x + 1 = -3, what is the value of x* - 3x ? G. (1,2) e} ::% 4 /?
P. "10 H‘ (’2"2)

G. -1

H 2 /_7/> J. (14)
E e, s

y
5. In the standard (x,y) coordinate plane, what is the 10. Ifx +y = 21, and xy = 108, then |x-y| = ? I’E‘E-%}f'

length of the line segment whose endpoints have - 21

coordinates (— 2, - 3) and (3,4) ? @ X = &= a,- 5
G. 5 DL

nTo(2/ 4 | é;L J%

12 is TApLE /%'”M/é&
: \[;3_/,2))2”44:’ ”/—/SDK £ 1 J
NI AT 8 ‘”} é ‘ML

~
N
§
Q.s
S
<o




L.

2.

Ionly
'G. IIonly

A B Ery W

There are n students in a class. If, among those students,
p% play at least 1 musical instrument, which of the fol-
lowing general expressions represents the number of stu-
dents who play NO musical instrument?

e lbg ;z:

F. np ﬂg,
G. Olnp - ;
It - " Jwnber G
'\ ;100
i J&—,j/ /7&7
K. 100(1 - p)n

If n represents an even integer, which of the following
also represent(s) an even integer? -

I 3n+2 Y
I 3(+ 1) ;
R nes

oven' o edal #

bl Mww &éj
7o W‘] be oﬁ/

H. III only
J. Iand II only
K. Iand III only

3.

Ifa >0 and b <0, then the sum of @ and b:

cannot be zero, but can be any other real number.

can be any real number.  ¢/z.,, Dhors .

ZZ/&W IS
is always positive. , ; e
is always negative. ﬁé’&/ ﬁ/ J =
is always zero. 7 A&« W—

4. A car rental company charges $50.00 per day plus $0.80

-per mile for a full-size car, and charges $30.00 per day
plus $0.50 per mile for a compact car. Which expression
below gives the amount, in dollars, that the charge for a
full-size car exceeds the charge for a compact car, when

each is rented for x days and y miles?

~20x - 0.30y
G.)20x + 0.30y eon
H. 20x + 30y w‘)’/w M
L2+ 130y GO 30 = A0
K 8x+130y  pgon ~A0cp =

e

5. What is the smallest number greater than 1 that, when

o

divided by 2, 3, 4, 5, or 6, leaves a remainder of 1 in
each case?

A7"‘7WMW

3] ~2 'bt’

mMW

E. 721

Vet

P—
7. (@m-n)?=

8.

gy

10.0 2
12.0 @0
7 19.2

A scuba diver often sends up a balloon-type marker.
The marker starts out fairly small and gets larger as it
approaches the surface. The chart below shows the
marker’s volume at multiples of 33 feet below the sur-
face of the water. Which of the following equations fits
these data?

d | depth in feet 0 | 33|66 |99 132

oL
5

Al-—-

V | volume in liters 1 .;.

L
2

%WW
5~ MS""’
WW“’L

d-33
B. v=4z3 —_—

C. V:-g+1

-132-4
D. y=—=4%
E. p=-4-33 d-33

—+[

33

25 and mn = 36, then m* +
Sfoot. 7

5 oo

v, 2= .S}(/Pé«-/af‘
QM’/W’%/“"”VL

A. 47
B. -11
C. 61

&)

GEp yi= B/ lo= 77

If you have gone 4.8 miles in 24 minutes, what was your
average speed, in miles per hour?

24 htin. £y &Y S
0y CoMVEAT

08 =—o9=/2

A. 5.0

E. 50.0

Bt =

9. Elkville High won a Friday night basketball game by 10

03 ERE T HE ) =127
Pt

10. If (x + m)> =

2 W = 7/17//
sl Wt e i

612

e

points; the next night they scored 25 points more than on
Friday and again won by 10 points. The sum of the op-
ponents’ scores for the 2 games was 109. How many
points did Elkville score on Friday?

F= e vit/e AR Aoy STOr
A. 37 S .=

B. 41 BE25 FF

—_—

x> + 12x +n, where m and n are integers,
what is the value of n ?

6(#/14) % 4/@’/471-

fec?

H 24

J.

K. 12
L7

EIR A & ST Cricte, Suam
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ALGEBRAI—A

. H7y=2x—5,thenx=? ﬁy /3 5/0’

6. Which of the following is always equalto a(5-a) — 6(a +4)7

A 2a-24 éEL,’CLZ’——é AL ZL/

B. 2a+ 4 by
—>C. 4’-a-24 ___ * ks —

D. @*—a+4 Q’ 28 217

E. -24°-24
TRy 15,thenu=?

u-2 u+ 4 .

; slurq)=/5(t-2)

B :1 wvide out 5 Yoi Can,

C 3 ppd-3u—06 Hdaisi vy 1
s /0 = 2 = thess st~

Sh— dfﬂom/m»far_g =

F. Y5 n L/ﬂwr Aggzp/ Y
G. 2y-5
B b N=Zyw o
J. 22:-—5 + >
2 74+5 =2%
= 3 Ty+5 e Y s
2 > =
2. Which of the following is a simplified version equivalent to 2 ;XG"
A v ( " ) or
2x+1 | + ) y
B. = 3 2 Snctor
out 3
1+6x .
C. 3x 7 —)4 ;ﬁ/f,am
D. : iz EAchterm
E. g ! = eer iy it
z A5 R
3 3% =2
3, 3x1074=2 Joit |
F. -30,000 /6 oo
G. -120 B | 3 &
—9? oS /o000 T ;Zf’oa e
K. 0.12 « 05 méw

8. Forallx,x”+7x+x"+7x equals which of the following
expressions? ;

N s
el ST

F. 14x%
G. 14x'¢
H. 16x'
—>7. 2% + 14x
K. x"+ 14x

4. What is the value of the expression x* — 2x* + 4x + 4 forx = — 27

2 (2)°-262)44b) + 4

E:
G. .
B4 g8 (B +Y

5.  'When 4 times x is increased by 7, the result is less than 19. Which of the

9. Which of the following expressions gives the slope of the line
connecting the points (6,8) and (—4,—10) in the standard )
coordinate plane? it

Shope = A8
e o

ol
Xz =¥,

8+ (-10)
-6-(4)

A.

—_—
—

8+ (-10)
—4+6

following is a graph of the real numbers x that satisfy this relationship? ) :_. ( I 8
b, / Sl o
A 3 ¥ < v Bo(-10) g T
ST o 1107152534 5hx so['[/do‘é y S : ( y - |0
B. s g DN ol el (0 — (= ‘
=5 43221012345 = E.-s;s('—l"l —-/o—8 _ -8 I8
g — -6+ & - —
» =& =l T =050
C. ‘LL /
S-43-2-1012345: 0Pe) 0/0 10. Forall zand b, 3%5°224) = ? Z% SSicl /ol

==

' S5 -4-3-2-1012345zx

S

0 >elk

i

E.
-S54 -3-2-1012345«x

Loz

F. sa% 7 l(/lﬁ/)//c{c tion
g 2222: So ﬁ///l,p/" ﬁ/ﬁfjﬁi Mﬂ% et
; 2b°

% e Mtk wp goprespondivg

vaviables and (on $tanre

by + 7 £19
i
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1. Which of the following is a value of ¢ for which

(t=3)(t+2)= 07 ﬁ
Ty, Eon

ALGEBRA II-A

6. The formula for finding the surface area of a right circylar
cylinder is § = 2nr(r+a), where S is the surface area, r ig the
radius of the circular base, and a is the altitude perpendicular

A2 - ) . to that base. Which of the following is a formula for findin
T ~ 2 g2
'@S &/7'“”’ T O 07 2’ i O the altitude in terms of the surface area and the radius of the
-3 7 = base? . o
St 43 =0 o Trrce e
- S-2m w Dot e RS
E. 7 _ A a-= S= 2
T = 3 or 7= 2. 2mr S ~ 2T
2. Which of the following is an irrational number? B. a=2mr(r+5) S— Z77r T =
. . /,.————'_'__" - 7
(Note: an irrational number CANNOT be expressed as C -5 B 27/
the quotient of 2 integers.) N v B2
6l putiral s
F. .64 —> 7 D. a=8Qm)-r —
; //u/l'( J k s S 27T
G. 91 —> 4L 7~ " e B e <
oo = o 277 277t
H 4 —— £ 3l _Szhr /-
. '3 q ~
®,,/—13 — Tt ‘ 7. The equation 10w* + 17w;—20 = 0 has what types of num-
; o7 ~ bers as its two solutions?
K. Vi@ —> [2,4_/.,/474%)/ E G

3. What is the next term after -X in the geometric sequence
16, -4, 1, -%, .2 )
A -1 g comelric —= _
B. 0 ‘;«zf/ Coort 19267 Ve
: DriThmeris
e /16 / &7 — { Coryymrore
D J S it > Di ffeg ent
s\ Gl (//
| =
g 1 _ - =
4. Which of the following equations has y varying directly as the

square of w and inversely as the cube of ¢ ?
Drect Vor 1t
LA 5/07”@ = KX

1 st S
Loy arA K-
w7 //V/Jfﬂ?ﬂ/léy— ‘ g /Q
) ., Aot 45
: o K=7X
K =t
y
5. For what value of @ would the following system of equations
have an infinite number of solutions?
2x-3y =8
6x -9y = 4a
. 2 . s
Q@ porier howl 4
. 24 mpp&ﬁ/b//w : ZL/
K. 32 -
Aowe & Pk 7

00 ne positive rational number and one negative rational

" number
B. One positive irrational number and one negative irrational
number <7
C. Two positive real numbers )’)“1: L.f () 0?{,1(5
D. One negative real number and zero N
E. One positive real number and zero -ﬂ—‘)w
0

o

8., Ifx+y=26,thenx2=7?

- 64

i xra(6g)
@36:¥2y+y2 _ jé ___/7,3 f"}z'

9. In the standard (x,y) coordinate plane, the graph of
(x-2)* + (y + 4 = 9is acircle. What is the area
enclosed by this circle, expressed in square coordinate

. y2-12y-36
. ¥y -36

A
B
C. 6-y
D

Wit i fr Crele
A (T4)2 e (gh) =T

(L 4) Contire 1 =tociecs

. 07
9” .
. 74 VIS "%L
16 r%;'- 7 ’/\; 3‘ ‘T{‘é)L;_??‘

10. A ball is thrown straight down from a tall cliff. The
distance, s feet, that it travels in the first ¢ seconds
is given by s = 162 + 25t. How far, in feet, does

the ball travel in the first 3 seconds?

/e (3)”
Y amavie
2./7

F. 91
G. 123
H. 169

L 171

. 219
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1. Vx<-73is areal number if and only if: 6. What are the values of a and b, if any, where a|b - 2|<0?

The oxpress’ Clones

A x <-5 W/{éﬂ/LwAeﬁ/Y4§- @“a<0mdb—2¢0">b~7/ (Zg,‘[;é/

B. -5<x<0 3 B. a<OQOandb =2 .

C. x=0 ’X/K‘}—O C. a+ Oandb < 2 Z% /J&‘“M—/

D. 0<x<S5 ’K>( D. a>0andb <2 %"‘7#77747 Gbla—aué(

x'> 5 5l E. There are no such values of a and b /@ é%/
é Fuef L0
=

2. Six plants, each of a different plant type, are to be arranged " -
on a display shelf’s 6 spots. If each spot must have a plant, 7. V50+V128=" \/gz 34— &% Z_
in how many different arrangements can the plants be 7 V3 r
placed? NE ]
é - ‘ G. 142 EVL 4 AU
B ?()FXY)‘ OzLX 27(/: H. 2V5+2V8

g' gé 1. 89V3
- | K. VIT8 32
h 720 Z
7K )20
.
- 8, 6% >0 &nd 28— Sx—12 = 0, tica o= 1

3. Which of the following is a factor of x2 - 5x~ 6?7

F. (x - 1) 66’&) (%ﬁ/}; ’7 g:-i; (Z(?C?L‘;)'} @f"/ > =Py

G. (x+2) @ 4
H (x -2) ; - e
R0 D5 UK =D X "L/
% - 6) E. 12 - -3
L& 8 (Z’ = L
u’// 2—
—
4. The real values of x for which |2x - 3| <4 are exactly the 9. The price of admission for a concert was $8 for adults and
values of x such that: 8 $5 for children. Altogether, 1,024 tickets were sold, for a
W total of $6,680. How many children’s tickets were sold?
F_0<x<35 : ;
(G s5<x<35s Zx—3 <Y |Rx3>4 o o Y Y=loxY p
H -5<x<0 B. 308
R dsid 9RLT 20> e S+ 6’3,3_(9 &>
K, ¥ €3.5 x < 35 - 716
o A
xX > E. 724 /)C._/g)@:{v—'g,_
5’(/&72(/.—-<4> \-(-—813 = b é “o
e i
5+~ A manufacturing company processes raw ore. The number -

of tons of refined material the company can produce during ?
days using Process 4 is A(f) = t* + 2t and using Process B 10. If x + y = -2, andx -y = -3, then x2- y? = ?
is B(t) = 10¢. The company has only 7 days to process ore
and must choose 1 of the processes. What is the maximum

E, 13 PO, SR - ; )
output of refined material, in tons, for this time period? 2 7( ~g — ?é»/' g ;1;
-5

Preess 4= 774207 L3 Subredt

P =)(-3)
Docen b fo(77=70 e (p
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1. For positive real numbers x, y, and z, which of the

followmg expressions is equivalent to 12 3
x y3 ZG b}

)f/%»v,,zzﬁ?«&f\

B. : W o) \
s

C/\/P?(X ?f' -

E{/__\/jx yy%s’

2. In the standard coordinate plane, what is the number of
points where the graphs of y = x? and x? + y2 =1 intersect?

3. If 537" were calculated, it would have 279 digits. What
would the digit farthest to the right be (the ones digit)?

g ; 7* 7> l/( ?{_ 8. Ii';(x+3)1safactorof2x2+10x+k what is the value of

B 3 = H - Cr3) 5 ome %J%F—/

= 7 — A, 15 ;
@}9 | s z%e% 72.4 577_2// oz

— C 3 Cot
4. Ifaand b are real nflmb‘ers, anc'I a >band b <0, then g :g &7( ods ] E f——})

which of the following inequalities must be true?

In the standard (x,y) coordmate plane the graph of / © X

A a>0 , _ _ ; 9.
B. a<0 + - ﬁ ""YL\ ‘ 32+ 3- + 6x + = 33 can be classified as:
' Q a circle. é‘é/’""@gﬁ///ﬁé

’ ' . an ellipse, but not a circle. %‘

(EDw>0 C. ahyperbola. ) : C/’%

; D a line. £ i : -
5. For all positive mtcgers x and n, (2x**2)(3x> “) 6x°. What E. aparabola. L ’%’A) o / 4 = AJ & - K
is the value of p ? h A F ——
) (V +2 +3 N Z 7 73 é/ 10. What is the sum of the 2 real solutions to the equation
A. -0 __6 xz:; é
AT£X = O

B.

@'Eéx‘—:éx CH po5 B (D)o
@ x-3 =

6. Ifxand y are positive rational numbers that are less than

1, which of the following must be a positive rational -3 42 =
number less than 1? |, 11. What is the smallest possible value for the product of two
A/‘é'f‘/ Yo m GM /a(/f L x+y " +7 7 - L real numbers that differ by 62
Rt The /W I é
F. Ionly 2 S5 %ﬁ_ -36 /X g
1l only L f O
H. II only 2 4 ~ -6 3,
J. Tand Il only L0 x> 0’[ —
K. I and III only /b}L = /}/{ >.L K. 9
& - - = 9
- +— \ A — 3=
& j |
4 x
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X7y \3
1. Which of the following is an equation of the largest cir- 7. Which of the following expresses <?}—_13)
cle that can be inscribed in the ellipse with equation. with only positive integers as expon

2 2 ents? ) "
(—Jt;g& + -(l'lf;l =17? (ﬁ]/ C’//I"('/Z(LM 5/;4¢/7A }j é@é (fDJJZQ—
2 2 /&”,S/AQ /aé o+ /@’W Cf_/:
A (-17 + (y + 32 = 144 ]
16 Cut o7/ /ﬂ /2 0 26\ =

B. (x- 1)+ (y + 3)

l )(;;1) :%‘*'3) /,7% Mg &ArS H S 7 T ;_
5 9 2 / L& L ¢
R : 775 : 9% /)\)/ [e ‘MW( 2 ’)C
2 Wy 2L S T sl "5 sl 1w
k> -2 K ¥ -

H I II

1 K. ——————
@2 S/ e 27 C%) i / 8
B2 o /Zy) A e p. g
g. g =i 'j ~ 3’ 8. For the complex number i such that i = -1, what is the

. Z— = 4/? A= b valee of i + 22 ?
‘ 14
3. If 2a%° <0, then which of the following CANNOT be A / ’(/é ( /)/ ) /
<«

&
7&7’ 'y ﬂ&ﬂﬂlﬁf C 0 2//&’_ 2(,_ -

F. a=b Zfé

G. a<0 74“%/ i & E. 2 -2 = ’7

Ao B 5 0 b¥ bh Key £ 4 &,

b<0 @@'r 2o “i

- 9. The 2 distinct solutions to one of the quadratic equations
b>0 M;é'éﬁ @ belowarex-z and x = -£, where q, b, ¢, and d are
: positive integers. If only 1 of the equations below has

4. The first and second terms of a geometric sequence are n those 2 solutions, which equation is it? r
and an, in that order. at is the 1,000" term of the ) ; J{j’r
sequence? ﬁZ& @bx a)dx +¢) = 0 /)(y / ‘/’Aﬁi
(bx +a)dx-¢) =0

Caden e H. (ax-b)cx +d) =0 X

1,000
g. Zl.DOln éLr ()’) /) = Lﬂ 4 A17 61 i{ (ax + b)(cx-d) =0
D. (an)*” ; . . (X-—)(x+ )-0
: A= 132 Nz possziva Y bd bd

BV he pemerits NS
e - A 10. For all x>0, which of the following is a simplified fo
A 0gx61 = 4, thenx = !

) of 3x°+ 14548 9 ( /
~ : T xtebxt - 5)’4"2’) (Y+
&y 5&,? /& ey Froser = |
. = e @;,_22 () (et
8 =2 el
J.

log4 )
2x%+ 8x
E. 81”’/@2‘ . 1
- 8]
6. If\Ja+b = «a+ /b, which of the following must be 11. If, for all x, (ax + b)(ex + d) = g + rx = 5,

. /M”” j&g oy et aay?f.,c[a/w écjré/(

A a=b F. ac
.Bj‘_a-:-Oandb—=0 M_}//L (A//ﬁ\ g ZI; ‘ |
;2(;”;_0 = | M 1. ach + d) ﬂ//")( 71—2675 e PR

O ®
ale ©
S<=
N
W
!
N

I

+ be

b1 2 " /9 . o

E. a=1andd >0



* Part lll: The ACT Mathematics Test

QuIZ
il Hw=13b_17,thenb= 4,
18b° + 6b
' @ 31
' 2
@ 3
© 1~
25
5
D)
() T
14
®) 5
2. If a > b, then which of the following statements 5%

must also be true?

a _b
I Ifx <0, then—<-—.
x%
I. Ifc>d thenb—d<a+c

O Ifx <0, then > <2,
a b

() Ionly

(G) III only

(H) II and III only

(@ TIand I only 6.
&) LII, and I

3. It takes Paul sz minutes to mow the lawn.
Assuming he mows at a constant rate, after Paul
mows for & minutes, what part of the lawn remains
to be mowed?

w o :
; ® 2
| k
)
| © 1-£
; o k-™
P
k
1
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How many ounces of soy sauce must be added to
an 18-ounce mixture of peanut sauce and soy
sauce consisting of 32% peanut sauce in order to
create a mixture that is 12% peanut sauce?

@ 21

3
G 242
@ 262

3
@ 30
® 382

5

Barbara invests $2,400 in the National Bank at 5%.
How much additional money must she invest at 8%
so that the total annual income will be equal to 6%
of her entire investment?

(A) $1,200
@) $3,000
(© $1,000
D) $3,600
® $2,400

Under which of the following conditions must
a® — b* be greater than 3a + 3b)(2a — 2b)?

@F b<a<-—-1
G b<0<a
H) a<0<b
P a<b<o
XK a<b< -1

‘Which of the following is one root of the equation
5x% + 8 = 4u?

@ 5—6i
4
® -2+ 6i
5
© 2+ 6i
5
™ 1+3i
10
® 5—4i
8
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Lesson 11: Advanced Algebra Concepts and Applications {;;W
s

8. David averaged 70 on his first 72 exams. After
taking 7 more exams, his overall average increased
to 75. In terms of n and #z, his average for his last
7 exams was

® 5m+ 75
n
6 22
n
+ 75
7
m
+ 75
P m+ 15n
®) 70m + 75n
m+n

9. How many pounds of nuts selling for 70 cents per
pound must be mixed with 30 pounds of nuts
selling at 90 cents per pound to make a mixture
that sells for 85 cents per pound?

A) 24
® 20
© 15
™ 12
® 10

ACT Assessment for Brainiacs

10.

A passenger train and a freight train leave at 10:30
am. from stations that are 405 miles apart. The
trains travel toward each other at a constant speed,
the passenger train traveling 45 mph faster than
the freight train. If they pass each other at 1:30
p-m., how fast is the passenger train traveling, in
miles per hour?

® 75
G 825
H) 90
@ 95
X)) 105

www.petersons.com
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@ 31
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14
® -X

If @ > b, then which of the following statements
must also be true?

a b
I Ifx <0, then—<-—.
o
I Ifc>d thenb—d<a-+ec

x X
L Ifx <0, then —<-—.
a b

@ Ionly

(G) I only

(H) II and IIT only
(@ Iand III only
&) I I, and III

It takes Paul 2 minutes to mow the lawn.
Assuming he mows at a constant rate, after Paul
mows for & minutes, what part of the lawn remains
to be mowed?

m-—k

@A ——
m

®)

>3

o 1-
o k-m

R
® 5
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4.

How many ounces of soy sauce must be added to
an 18-ounce mixture of peanut sauce and soy
sauce consisting of 32% peanut sauce in order to
create a mixture that is 12% peanut sauce?

@ 21
3
G) 242

2
26>
() 3

@ 30

2
(¢:9] 38'5'

Barbara invests $2,400 in the National Bank at 5%.
How much additional money must she invest at 8%
so that the total annual income will be equal to 6%
of her entire investment?

A $1,200
®B) $3,000
(© $1,000
D) $3,600
® $2,400

Under which of the following conditions must
a® — b* be greater than (3a + 3b)2a — 2b)?

@® b<a<-—-1
G b<0<a
H) a<0<b
P a<b<o
X a<b< -1

Which of the following is one root of the equation
50 + 8 = 4ax?

5—6i

@a —
? 4

® -2+ 6i

5

© 2+ 6i
5

) 1+3i
10

® 5—4i
8
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David averaged 70 on his first » exams. After
taking 7 more exams, his overall average increased
to 75. In terms of »n and mz, his average for his last
7 exams was

® Sm+ 75

n
@

n

+ 75
w

m

+ 75
P m+ 150
® 70m + 75n

m+n

How many pounds of nuts selling for 70 cents per
pound must be mixed with 30 pounds of nuts
selling at 90 cents per pound to make a mixture
that sells for 85 cents per pound?

@ 24
@ 20
© 15
®) 12
@® 10
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10.

A passenger train and a freight train leave at 10:30
am. from stations that are 405 miles apart. The
trains travel toward each other at a constant speed,
the passenger train traveling 45 mph faster than
the freight train. If they pass each other at 1:30
p.m., how fast is the passenger train traveling, in
miles per hour?

® 75
G) 825
D 90
®» 9
®) 105
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ANSWERS AND EXPLANATIONS

s

The correct answer is (C). On the left side of the
equation, factor the numerator and denominator.
(There’s a factorable quadratic expression in the
numerator.) Then divide common terms and solve
for b:

2 s
3GV =56-D _ .
6b(3b +1)
(b + (b - 2)
23b +1)

b-2
— =13b-17
2

=13b-17

b—2=206b-34
-25b = =32

=32
b=

The correct answer is (J). (I) is always true.
Dividing each of two unequal numbers by the
same negative number reverses the inequality. (I)
could be either true or false, depending on the
difference between a and b compared to the
difference between ¢ and 4. (III) is always true.
Multiplying each of two unequal numbers by the
same negative number reverses the inequality.

numbers for variables when you

ﬁ Be sure to plug in easy, valid
check your analysis.

The correct answer is (A). The longer Paul
mows, the more lawn is mowed, so the variation is
direct. Let x equal the portion of the lawn Paul has
mowed after & minutes, set up the proportion, and
solve for x:

m

1
mx =

k
X;

k
X =—
n

k i
Paul has mowed i of the lawn in & minutes. Still
m—k
m

k
not mowed, then, is 1 — —, or
m

The correct answer is (J). Letting x equal the’

number of ounces of soy sauce added to the
mixture, 18 + x equals the total amount of the
mixture after the soy sauce is added. The amount
of peanut sauce (5.76 ounces) must equal 12% of
the new total amount of the mixture, which is

www.petersons.com

18 + x. You can express this as an algebraic
equation and solve for x:

5.76 = .12(x +18)

576 = 12(x +18)

576 = 12x + 216

360 = 12x

30 =x

30 ounces of soy sauce must be added to achieve a

mixture that includes 12% peanut sauce.

The correct answer choice is (A). If Barbara
invests x additional dollars at 8%, her total
investment will amount to (2,400 + x) dollars.
.05(2400) +.08x =.06(2400 + x)
5(2400) + 8x = 6(2400 + x)
12000 + 8x = 14400 + 6x
2x = 2400
x = 1200
The correct answer is (F). a> — b® can be
expressed in its factored form: (a + b)(a — b).
Notice the similarity between this expression and
the other one. Factor out the constants (numbers)
in 3a + 3b)2a — 2b) so that it more closely
resembles a® — b*:
(3a + 3b)2a — 2b) = 6(a + b)a — b)
= 6(a* — ¥

Given b < a < —1, choice (F), (@> — 5% must be
a negative number. Multiplying this negative num-
ber by 6 yields an even lesser number (to the left on
the real number line). Therefore, if b < a < —1,
then @ — b > (3a + 3b)(2a — 2b).

The correct answer is (C). First, express the
equation in the standard form: 5x* — 4x + 8 = 0
[a =5,b = —4, ¢ = 8]. Then, apply the quadratic
formula:
. =9 = =49’ - 46)8)
2(5)

4+ (/16 — 160

10

4144

10

ACT Assessment for Brainiacs
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Lesson 11: Advanced Algebra Concepts and Applications 5{:;5;
e
2+ 6i 10. The correct answer is (H). Notice that each train
traveled for exactly 3 hours; in other words, time is
constant. Let x equal the rate (speed) of the freight
train. You can express the rate of the passenger
train as x + 45. Substitute these values for time and
rate into the speed formula for each train:

wn

2+ 6i . 2
The two roots are — choice (C), and
8. The correct answer is (G). Since David’s overall
average was 75, his exam scores for (m + n)
exams totaled 75(m + n), or 75m + 75n. Since he
averaged 70 on his first m exams, his aggregate
score for those exams was 70#. Hence, his total
on the last n exams was (75m + 75n) — (70m) =
5m + 75n. Accordingly, his average for his last n
5m+75n_§@+75n S5m

== +75
n n n

Formula: rate X time = distance
Passenger:  (x + 45) (3) = 3x + 135
Freight:  ()(3) = 3x

The total distance the two trains cover is given

as 405 miles. Express this algebraically and solve

for x:

exams was

(Bx +135) + 3x = 405
6x =270

x =45

9. The correct answer is (E). The cost (in cents) of
the nuts selling for 70 cents per pound can be
expressed as 70x, letting x equal the number that
you're asked to determine. You then add this cost
to the cost of the more expensive nuts (30 X 90 =
2,700) to obtain the total cost of the mixture,
which you can express as 85(x + 30). You can
state this algebraically and solve for x as follows:

Accordingly, the rate of the passenger train was
45 + 45, or 90 mph.

70x + 2700 = 85(x + 30)
70x + 2700 = 85x + 2550
150 = 15x
10 = x
10 pounds of 70-cent-per-pound nuts must be

added in order to make a mixture that sells for 85
cents per pound.

ACT Assessment for Brainiacs www.petersons.com
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010 FEGLE T T frodict” ALGEBRA II-A

P/o/éé' 7Ty
1. Which of the following is a value of 7 for which 6. The formula for finding the surface area of a right circular
@-3)+2)= 0? P cylinder is § = 2nr(r+a), where S is the surface area, ris the
’4/ / Z%? (éﬁ/ Ge radius of the circular base, and a is the altitude perpendicular
A. 2 ADRE 05/ TNE, e to that base. Which of the following is a formula for finding
R Ny ONE 410 1= 3 the altitude in terms of the surface area and the radius of the
g' g & Rk Solvt- for— a_(a /7?724)5)
: e !
B AT S 2 (o
2. Which of the following is an irrational number? B. a =2nr(r+5) e ;
(Note: an irrational number CANNOT be expressed as C :i_l]/; (g éL_Z77)’
the quotient of 2 integers.) H E 202 e T/" 777_ B,
& — }
F. .64 574(4 /‘é /‘007[ &g 07( D. a =SQ2nr)-r

2=
=25 ] 3 :L-r—é—‘—'iﬂ — Q_,
SRR T

G. 91 Pl"/”)@ //)u/mbé/ﬂs

H 4 . : e S
s arg : '/'/a ﬁOA/&L .2'/7"'/‘ k == (R
->.J. V13 7. The equation 10w? + 17w - 20 = 0 has what types of num-
; B
K. VIE bers as its two solutions? A Tz)ls ALl
One positive rational number and one negative rational
3. What is the next term after - in the geometric sequence '%@ numt?e(:' 8
16,4 M=, . 2 B. One positive irrational number and one negative irrational
1 ; n number
Al é é’ﬂ/?jéfr Jc. ;}"/9[/ C. Two positive real numbers
Segu e _ D. One negative real number and zero
B 74enc é,_ //O/Zmpﬁ E. One positive real number and zero
' a0
ZNC, %’[/ ; So/ve- fo - X
p, L= — oo 8 Ifx+y=6,thenx2=7? X = é.,%(/_
Eo i St 3 T i L B
: @liCY ok o B. y-36 i :[L )
Which of the foll i i Llh 2 Fepeoinll L 7
4. ich of the following equations as y varying directly as the D. 36-y2 A
square of w and inversely as the cube of ? e 36—¥2y+y2 = 3é */'ZéL %S’L
F. L =w Direct V‘”"Lf’?” = e RO N e o)
z //, 4& s /0 /,) e Gles k% 9. In the standard (x,y) coordinate plane, the graph of
G W (x-2) + (y + 42 = 9 is acircle. What is the area
*'> T8 Y 7 enclosed by this circle, expressed in square coordinate
i 2
o LhHVvers e Lél////czéfo/y L e ) +(\/w,é) Rt el
W ; A. 3z ‘ . ,
i has K 7 Munera7od B. 4z é/ é) (enter J- //d///t.g
Cre 1Y . 4 o T
Vi ﬁ/’/’/ 7 //M%W//ME( —-2D. %= ¥ 7“; 9 Vo
K. w2 8 : /( E. 16z
5. For what value of @ would the following system of equations| 10- :ls lt’:;lcf ?;;V:nt;:ﬁ%ﬁai‘;ﬁnmﬁ&? ;u_s tatli :gcffm d’Is.he
. - l = ? y »
By T Splutions is given by s = 167 + 25¢. How far, in feet, does
2x-3y = the ball travel in the first 3 seconds?
F. 2 i / o Pl on £ 3
: ‘ = G. 123
5 V/ = A 7L
=G A= b and I43=9 H. 169 5:/(;{3) 7+ Z§[3>
: I
1. 24 Tyl 5
L Ghege ml g >k 29 S= [y TS
Uith & =6 s=2/9
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1. For positive real numbers x, y, and z, which of the
following expressions is equivalentto 1°2

T
XZ

ALGEBRA II-C

7. One of the graphs below is that of y = 4x3, where 4 is a
constant. Which one?

xlylzd ?
3 F. y J. 3
A VSE P , //
Bh A ut //mpmméc tors 7 \ 0 l/b\;% K
B. 5 X) 3 e
i With Commen /maf/p/fs x >
C. VEE . 55 e e %
e g o
—D. V&7 g =
1 s Go 3 Kc Yy
R&f \Lﬁ@ e \A
2. In the standard coordinate plane, what is the number of = S~y = x
points where the graphs of y = x” and x*> + y? = 1 intersect?
a0 ZReTLh gruphs day/
/ i)
B 1 You'/) easily See H y
D3 g ey T : ,
E. 4 > 7L ’]/( \[j q r P i @
: ol A U
3. If 537'% were calculated, it would have 279 digits. What G
would the digit farthest to the right be (the ones digit)? (?5
A. ; 7 3 7 = 47/ C7 8. If(x + 3)is a factor of 2x + 10x + k, what is the value of
oo ) ¥ TS (%43) s ene of 242
0. 7 = 00 e et e s
| TTC s et Lovk 24, (2x+7).
4. Ifaand b are real numbers, and @ > b and b < 0, then D. -6 ﬁmz,ée /0 x 71:,.0,,,(27(>3 =
which of the following inequalities must be true? B e L (e +3J§ .
NO A a>0 Draty AU nber / Je 9. In the standard (x,y) coordinate plane, the graph of
NO B. a<0 aAndg //}%g/ 3x? +3y? + 6x + 12y = 33 can be classified as:
G ) | ' Se 2 . ;
No g' az:Zz #I G SRR ——=A. acircle. e ic 74 e Z”
NO = 32 8 LT L B. anellipse, but not a circle. S IR LE
f{eﬁ E',__b_ffo b [ Z- C. ahyperbola.
D. aline.
5. For all positive integers x and », (2x"*?)(3x*®) = 6x°. What E. aparabola.
is the value of p ?
ity % ( AH Z> + { T h) 10. What is the sum of the 2 real solutions to the equation
ol 1% ’ =6 - 222 =
G é & é%l" A=l S 07 Selu o< pa
% / = J 4o = D
R I 5 N B ;
E. 6 R.)es 0} EXponents e Z//“”L P Aoy _C
RS PRl L s
6. Ifxand y are positive rational numbers that are less than Ev-6 /
1, which of the following must be a positive rational = —/
w 7.5 11. What is the smallest possible value for the product of two
A/ 0 1L x+y é’ +Z )J_ real numbers that differ by 6? é
F. Lonly o ' F. -36 s é{ =3 :
—=G. IIonly NO 1118 ‘—; - A G. -9
H. I only —_ - Hi 6 f)(w 22 s _5__
J. 1and I only L Lo =
K. I and Il only -——g‘:/ >jL K. 9
e (¥ it e
1 A

2
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1. Which of the following is an equation of the largest cir-
cle that can be mscrlbed in the ellipse with equation.

gx-lf g2+3 =17 Radius 7 Cipdle /

M« S
”WWK Axis /ma:r’oe A be 3, 4 é"‘ﬁﬁe/r’

A (-1 + @y +32 =144 =R=12

B. G-1P+(y+32=16 R=Y
2 C (x-12+@+3)P=

D. ¥+y=16—R=1Y

E. P+y=9_— e
bl 5 e/,,pSY; Wa/«:Z/ée "l{{érj/ﬂ"_?«g%

2. Ifx+2y=1,and2x+y=35,thenx +y=7"

AN Al = R s
SRR 2~'(Z>( + Yy =7 2=

i3

D. 4 == X=3

E. 6 N =~ < ENA) I

=5 Wyt
XbE s
7. Which of the following expresses( 6 }.—z"‘u)
with only positive integers as exponents? :_

smde Smplify

x“ Contents &} dren'theses
G. '—9 7,[(0 ’7/

-:6 Fﬁsf ( §/ =
T

PR

3 'ﬁ:;_ (// e 3 é//é’%
a0 =0 03

3. If 24’0 <0, then which of the following CANNOT be

queh 2at aill slo be
F. a=b Greatesr M;/] £
G. a<o0

H a>0 ﬂ@fﬁ/pﬁe b bas 72
;('_ Z:g be neGayveg-

8. For the complex number i such that 2 = -1, what is the
value of i* + 27

Lo Qj\/) )1

s o (e
el e S

4. The first and second terms of a geometric sequence are n
and an, in that order. What is the 1,000" term of the

9. The 2 distinct solunons to one of the quadratic equations
below are x =9 and x = d,wherea b, ¢, and d are
positive integers. If only 1 of the equations below has
those 2 solutions, which equation is it?

—=F. (bx-a)dx+¢) =0 -«*’*50/0/'/‘9 747/

sequence? 5 z
i Seometric Faloo (/00&4) AT
A. a“mr;’l a H. (ax-b)(ex +d) =0 ?</ ﬁ%tw?ef
o g J. @+ b)c-d=0 :
. a%n 3 K. _ac ac\ - anscer =
X B el ) e
. (an)™ T
@ §7 ,— Ca””””””’? 10. For allx>0 which of the following is a simplified form
5. Iflog81 = 4, thenx = ? R /"’5/{7/%7?/ of;,_,,;:!,; - C/)U/LO
ON 2 eoxe 7LZ>
il / 7 Uencc «>F, 322 A
B. 9 99, 5is 5 L Bmean Z)( q)
I c s G
H. 3x+2
D. ] |
;ﬁx ) %e L 2248c Do “f@ (/6/70/971/747,[01/
E. 81 : ‘
('('71/7‘6. a.é» ”)([7:_ 8{ K. 6-;- ‘&J ch/D A,Ea,(ﬂLO'” ’FDV
=8 Nusnevetor :
6. Ifa+ b= a+ b, which of the following must be 11. ge;"fa";" @+bex+d =gt +m=s, (5 %7
true? L= ~____5 £
A a=b Does not work i axc+&w+ bel
B. a=0andb =0 L//"/”/ : G. a+c
”C_a:Oorb:O /, 6{/}/)(//7%/ H. b+d _‘-rfx .
D. a+b>1 J. acb +d) {g>
E. a=1landb >0 @(CM C —= K. ad +bc Y7<:’)((M{-P &
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