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Intermediate Algebra Diegnostic Test Practice
Tople 1: Elementary operations

Directions: 3tudy the examples, work the problems, then check your answers on the back of
this sheet. 1If you don’t get the answer given, check your work and look for mistakes.
If you have trouble, ask a math teacher or someone else who understands this topic,

A. Algebraic operations, B. Simplifying fractional

grouping, evaluation: to expressions:

evaluate an expression,

first do powers, then 27 _ O - 9 )

multiplying and dividing example: T §1—& =g & =1 n

in order from left to

right, and finally add = 3/l (note that you

and subtract in order must be able to find a common

from left to right. factor--in this case 9--in both the

Parentheses have top and bottom in order to reduce

preference. a fraction.)

5 a _ 3a- 1 _ 1
example: 1l - 3° = é& -9 examples I%EB T - %%"EB
= 1 l
- 1. — =

example: 2+ 4 + 3.5 = 4Lb ~ Lb

8 + 15 = 23 (common factor: 3a)

2

example: 10 - 2. 3% =

10 - 2.9 =

10 - 18 = =8 21 to 32: Reducs:

o .22 = 13 _ C. Laws of integer
example: é{09-=2%2 = el. g% exponents:
1l to 7: Find the value: * &5 " b o bte
° 8 - 8 = 8
3 bo_ + 6 _
1. 23 = 5. ot = 23. 52 . eE e
c
2, -2t = 6. (-2) = baxy _ a
. 2l. I%Hby = III. (aP)¢ = aP®
3. 4 +25=1]7. 17 = 26 1982 . .
° = Ivo ab = . bc
he 32 -2.34+1 = ?Sa ; (ab) a
- c
. = c
8 to 13: If a = =3, b =2, 26 Y V. (%) = EE
C-—O,d—l,&nde=-3, Sa"b b
27. Zg4—2 = vi. 2% =1
B, & -8 =
2 28 E_'_Lh = (1f a # 0)
9. e + (d - ab)c = : -x “b _ 1
2(x + b)(x - 5) ViIL. a " =p
10, a8 = (bc CJ d) + 6 = 29, (X - S)’(x pay h; e a
) b 2d _ 2 _
. 3+z-5 = 30, 2%

b _ t : Find x:
et 1, Blx =102 35013m un:
13, $= 6(x2 - 1) 35. 22 2h =2

2
32. 2_x__-_x_-._1 = 36 23 = 2x
Combine like terms when x° - 2x + 1 MY
possible: 2
" 2 2 7. =L
example: 3x + y~ - (x + 2y°) * 3
2 2
=3Xx =X +Jy -2y 10x _ 2
- 2 oxemple: £-{5-2% - 8. 25 = 5%
=2x -y _ v .
2 - . -
example a=-a 2+ a _________EI 39. (2“)3 - X
2a - a 15-x-y
14 to 20: Simplify: 3" IT°x°5F°
T L1, a* =a’-a
e b6x + 3 = x =T = 1+1-2-1°1-35=3 10
L2 b = p%
15. 2(3 - t) = 33 to 34: Simplify: d b;
6. CJ - = o&.;l:
16, 10r - 5(2r - 3y) 33, HE.ELS y3. g = o

2 2 v c

17« x= = (x = x7) = 2 . 3x x(x - 1)
3. -h.'2x-6= aBY'Z x
18, 3a - 2(4(a - 2b) - 3a) = x Llpe =53 = g
a<y ~
19. 3(a + b} = 2{a - b) =
20 1 + x = 2x + 3x = Ix =
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45 to 59: Simplify:

4s. 8x% =
ué. 3-24- _
b7, 23+ M =
48, ©° =
45. 59 =
50, (=3)2 « 33 =
5. Zx. hx -1 -
23 + 13 _
52. —23_:_‘3 —
530 20 * 3 d 20 - :3 =
gx
he =TT "
-3
55, 2X -
6x—E
56, (a* * 3)% =
3x - 2
a
5?7. ;;és;‘::“g‘ =
S8, (-2a2}u(ab2) =
59.  2(4xy?)~-2x"1y)2 =

D, Scientific notation:

example: 32800 =
3.2800 x 10“

1f the zeros

To compute with numbers

written in scientific form,
separate the parts, compute,

then recombine,

example: (3.1l X 105)(2) =
(3.14)(2) x 10° = 6.28 x 105
axample: é&:ﬁgél.fi_ilfl__. =
- 2.1& x 1072
4225 x 19 = 5,00 x 10°
: 10
-3
2.01 x 10
example: =
L 2 ——-—_—-6
—=k=8 8.04 x 10
¢250 x 10° = 2,50 x 102

67 to 7li: Write answer in
scientific notation:

67. 1049 x 1072 =
68, L0 -
10-16
1.86 x 10h -
69, _—D =
3 x 10
-5
70, 228X 10_ =
1.8 x 10
-8
7a, 8210
3.6 x 10
72, {4 x 1072)2 =

73. (2.5 x 10°)~t =

in the ten’s and one’s
places are significant, If
the one’s zero is not, write

3,280 x 10“; if neither is

he

(=292 x 103) (ka1 x 107) _

-8,2 x 1073

significant: 3.28 x 10“
example: ,004031 =

o031 x 1073

example: 2 X 10° = 200
example: §.9 X 107 = «99

Note that scientific form
always looks like a x 100
where 1 < a2 < 10 , and

n is an Integer power of 10.

60 to 63: Write in scientific

notation:

60. 93,000,000 =
61, .0000Lh2 =
62. 5.07 =

63, =32 =

6l to 663 Write in standard
notation:

bl. 1.4030 x 10° =
65. =9.11 x 1072 =
66, L x 1070 =

E. Absolute value:

example: 3| = 3
example: |[=3] = 3

example: |[a|
if a>» 0,
if a <0,

example: = |=3| = =3

depends on
la] = a
o] = -a

a

75 to 78:(Find the value:

75. |0}
76, thl =

-]

7. 3] + |-3]}
78. |3} - |-3}

i

i

79 to 8L4: If x
79.
80.

«l} , find:

|x + 1]

1 - x|

810 - ix‘ =

82. x + |x|
83,

8l

|=3x| =
= - U= - [xP])} =

Answers:

1.
2,
3.
L.
S.
6.
7.
8.
Fe
10.
11.
12.
13.
1h.
15.
16,
i7.
18,
19,
20,
21.
22.
23,

2k,
25.
26,

27,
28.
29.
30.
31.

32,

33.
34.
35.
36.
37.
38.
39,
uo.
Ll.
L2,
L3,

8
-16
1
b
0
16

X
%gx - l;
X +
2x + 1
x -1
%2
x2/2
7 Lhe 5 + 1
-1 45, 8
u 46. 1/81
o 47. 128
12 8. o
3 h9., 1
L 50. =5k
5 51, 2% -2
L S2. 6i
53. 1°
Sl 22x + 1
55. x/3
56. axz * 3=
57, X * i
58. 16a%p2
59. 2/x3
60. 9.3 x 107
61. L.2 x 1075
62, 5.07
63, =3.2 % 10
‘6hy.  1403.0
65. =-.0911
66. .00000)
67. 1 x 1038
68, 1 x 10739
69. 6.2 x 10%
70. 2.0 x 10°
71. 5.0 x 1074
72. 1.6 x 1075
73. Ll0 x 1070
The 1.46 x 2003
75. ©
76 1 if a » 0
-1if 8 < O
(no value
if a = 0)
77. 6
78. 0
79. 3
80. S
81. ~i
82. ©
83. 12
84. 12



Intermediate Algebra Diagnostic Test Practice
Topic 2: Rational expressions

Directions: 3Study the examples, work the problems, then check your answers on the back of
this sheet. If you don’t get the answer given, check your work and look for mistakes,
If you have trouble, ask a math teacher or someons else who understands this topic,

A. Adding and subtracting fractions: How to get the lowest common
if denominators are the same, denominator (LCD) by finding the
combine the numerators: least common multiple (LCM) of
= x - - — all denominators:
example: X 2X =X o 2X
ex mple 3y Yy y J example: 5/6 and 8/15.

1 to 5: Find the sum or difference First find LCM of 6 and 15:
as indicated (reduce if possible): 6 =243

1 + 2= 15 = 3¢5
d T LCM = 2+ 35 = 30, so

. - X _= 2 -2 8 - 16

2e X =3 = A 30 ° and ic 30

bea a-=-b_ example: 3/l and 1/6a:

3 FF¥a " bt a B

y =22
X + 2 }12 ba = 2+ 3. 8
u - =
¢ 2 2 ILCM = 2- 2+ 3ea = 12a, so
X~ + 2x Xy
&:.9_8'_ andlz_z_
Sl %5+§-§= 12a ’ %a - 12a
example: 2 and ax
* 3 + 2) X + 1
3(x + 2) = 3+ (x + 2)

If denominators are different, find 6(x +1) =2¢3«(x + 1)
equivalent fractions with common LCM = 2« 3« (x + 1) (x + 2)
dsnominators:

- 2 - 2« 2(x + 1)
3(x + 2) 2+ 3(x + 1)(x + 2)
example: 3/4 is equivalent to how - b(x +1)
many eighths? 3 6(x + 1)(x + 2)
L™F® ot ax - ax(x + 2)
> i 6 6(x + 1) 6({x + 1){x + 2)
&:1- =§o =2. =<B-
11 to 16: Find equivalent fractions
example: é% = T35 with the lowest common denominator:
6 _b_ 6 _ & 11, 5 ana §
Ta ©b Ga GSab )

example: T T 3 TCAIWY) x

}_J_!_"'_é_%.jix+2=12x+8 13, %and——lL——x'+1
x + 1 x+1 Lx+ [ "

Cox -1 _ | 1o ——=3— and
x-1_(x-20x-1) _x2-3x+2 || 15. ——F — ena BZE=H
x +1 (x - 2){x + 1) (x + 1)(x - 2) 15(x= - 2) 5

' 1 X X
6. =, and ——
X x + 1 xz + %X

6 to 10: Complete:
After finding equivalent fractions

6. % = = with common denominators, proceed
as before (combine numerators):
x
7. [ J——
%P 7y , a _&a_2a _&a_2a-8_a
8 X + _ example: 3 - L= T
* x4+ % x-1){x + 2) 3 1
9 0 - 15a _ example: == 1 + T3
C - (I + b){1 - b) _ 3(x + 2) " (x - 1)
x =6 T -0+ 2] (x=1)(x +2)
10. 7/ = =5 _3x +6 +x -1 _ +
= G-I S mE - INE r D)
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17 to 30: Find the sum or

difference:

oX 5x
gLl . 2y
é - —l-— = P a - = » 55 .:w = 2y 2y
17. £ - 53 2le g =2 example: 53 T X = 5y % v gy
-1 g -
2 _ 1.1z
19. %'fx“" 23. 8.+b 39, &.:.§= 2
8. 4=
20, £+ 2= 2, & - = = 23 4
; a b,o. ll - a
x b S %)
Be TTTYIT-ECT 1. E + 2= b9e —— =
3X - 2 - 2 - . a _
2. STI3 T+ b2, g+ 3= 50, —— =
2x =1 _2x - 1 _ < b c
2le x + 1 X = 2 43. ‘&:—3= 3;-%-
1 1 1. a =
Be FTTOE=-27 " TEOE I 521 e T
2 Wl 2 -3 = 2 ¥
TEEE -1 N i _1
< N o, 28D
29. 5 - = a-b 11
X =2 L2 . ox 45, % -2 a 2b
>0 Rl b :-&
* - - 28 = a .
= 2 xz - L“ 13,6. 1 = 539 1 -
B. Multiplying fractions: multiply 2 ab
the tops, multiply the bottoms, 2
reduce if possible. L7 -—E— =
example: &_ 2 - 6 _
Bl i .
3(x +1) x° -
examplie: .
x -2 xa - ] Ansvers:
1. 6/7 2
=3§x+l%((x+2)(x-2)_3x+6 Y #
x -2z +1x =1 - T =1 2 - 20 e
2. 4 . N
3. x- = ) _jf 28. o©
) 5. g 29, 212
a8 C _ 6, 32 X
32. B * 3' - 7. 3xy 30, XZ 5 2x =
2 ab fo &5 Ay g ok
33. ﬁ'ﬁ= 9. 2+ 2b -a - ab 3. /4
10, 2 32. 3
3. 3(X5+ ) . ZSIB = 11. g,g 3 l??
J 3 x“ - 16 12. 2, 2% 3 332
2 x * X-0
35, (a + b)°  (x = y).(p - 5)° _ 13, Azl 3. a5 - p)
( o 2 (5’ P) 2 X -3
X -3) (a + b) -12 6. 9/16
3,2 RErs = 8a?
36. (E) = 1. ;‘2—2' =3 B 12507
2x({x - 1) 38. 25/h
37. (233)3 = B R - e 39. 9/8
5b 21x(y = 1)(x% - 2} no. 91/6
2. x - l. 3/8
l. 2 _ 30(x 23 1) b
380 (22) - 16. (x’i) ( }xa) L2. -ng
x{x + X (X = L)’
9
€. Dividing fractions: a nice way to iﬁ%?ry 4.
do this is to make a compound n i £%%
fraction and then multiply the 17. = §2- .
top and bottom (of the big 18, da-2x bs. =48
fraction) by the LCD of both: ey L6, La - 2b
12 % L7, 8/3
8 ac s 1 48, 1/6
ple: a.c_b _ B bd = ad - azfsab h9. &
exsm e: b 1 d - c = c bd bc 21, L 5e
H E. 22, ab - ¢ s0. %CL
T = 76 = 42 B3, &EW g1. Do
example: 77 1% 2 _1).5 G- 3 L e
3 2 3 2 A =g 52 F®-a
= j2/1 = 2 25, © 53. b -a




Intermediate Algebra Diagnostic Test Practice

Toplc 3: Exponents and radicals

Directions: Study the examples, work the problems,

this sheet.

then check your answers on the back of

If you don’t get the answer given, check your work and look for mistakes,

If you have trouble, ask a math teacher or someone else who understands this topic,

A. Definitions

!

1-20: Pind the
value:

1. 23 =

2, 3% =

3. <42 =

he (-4)2 =

5. o+ =

6. 1% =

7. V8L =

8. ¢&f =

9. & -

10, =V 439 =
11, ¢ =I5 =
12, V52 =
13. (=5)° =
w., V=2 -
15, a3 =
o /L
17. vV .04 =
18, (5)% =
19. ¥ 81 &8 =
20. VT°V7 =

B. Laws of integer

exponents:
1 ab- a® = ab*c
b
b=¢c
II. a— = a
a
111, (&%) = a®°
. (ab)® = a%- b°
e
a,c _ &
V. (s) - bc
vi. a9 =1
(if a # 0)
=b 1
VIIQ a ] ;5

21 to 30: Find x:

21, 23 .24 - *
3
2 x
22 = 2
EEM .
23. 3 = ;x‘
2
5 x
2’4. = 5
52
26, 8 =2%
27. 83' a = a¥
10
28. Eg" = bx
b
29. —lE = Cx
o
3y -
a _ .x
300 azy — 3 = a
31 to 43: Pind the
value:
31. 7x0 =
32, 3% =
33. 23‘ ZL" -
3. 05 =
35. 50 =
6, (-3)3 33 =
370 xc+3 = xc-3 =
18. 2x,}ux-l
e+
x 3
9. g3 -
g*
=3
2x
1. _-E =
. 6x”
ho. (aX*3H)*3 -
an -2
B3. =3t

Ly to 47: Write given two ways:

III. $/§ = Q:E y OT

no negative|no
_given powers fraction
=4
d
by, T
d
3 -
b5, (3Z5)7@
N
2
be. (-23%)°
2ab~¢c
; 3 -1
X’y 2z
C. Laws of rational exponents,
radicals. Assume all
radicals arse real numbers:
I. If r 1is a positive
integer, p is an
integer, and a > 0,
then
oP/T = U P = (FE)P
which is a real number,
(Also true if r 1is a
positive odd integer
and & < 0)
P power
Think of T as =Tt
i1, 9 ab = 9 a- 9 b, or

(ab)l/r - al/r. bl/r

)

Sh.
55.
56.

57,

(a/0) /7 = “l/:
b
w, e -= Qfg:f— = 3”5:5_
o al/rs - (al/s)l/r
- (al/r)l/s

48 to 53: Write as a radical;
4o, 32 =
u. 142/3 =
s0. (1/2)3 =
51. <32 =
52, 2x1/2 -
53, (2x)1/2 <

54 to 57: Write as a
fractional power:

VT =
S -
va

1

e
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58 to 623 Pind x:

58, vE-vS =X
59. V' x=
60. \/—}_TTI=\/“£
61, 9 v oL
62. x=z‘77'2'

63 to 6lL: ¥Mrite with
positive exponents:

63. (9x8y~2)1/2 -

6. (-8a%p712)=2/3

D. S8implification of
radicals:

I3

NN

example: 32 = 15

=4 V2
example: 9_75 =¢8-

= 2 i?—7;
example: vk + 4 9_T3
=V2T-vZ+4 B
=372 +L4-272
=3¢ 3 +8 = 11
example: V8

} =2VZ2-y2=v2

65 to 82: Simplify (assume

all radicals are real numbers):

65. -  B1 =
66. V50 =
67. 3V 12 =
68. ¢If =
69. V52 =

0. 2V 3 +y 27 -yVTE =

n., Jx =
72.  1ux® =

2
73 xvV2x + 2 213 + V§%§ =

e /2l =
5. Ve =
76, ¢ & =
77« 3V 2+y 2=
7. 5V3I-y3-=

80, v 9}{2 + 9];2 =
8. V 9(x + y)2 =
82. ¢ bl4(x + 3)3 =

E. Rationalization of
denominators:

83. /%=

8. 7.%, =
. —2 =

e 75

86. g.—§.=
87. 9/§=

88 V3 + —im =

89, =

0. =
9 I—¥:5=§

91, * 2

4. x if

26.
27.
28.
29.
30.
31.
32.
33.
34.
3s.
36.
37.
38.
39.
ko.
41.

L2,
43.

s,
46,

47.

u8.
49.
50.

51.
52.
S3.

Sk,
55.
56.
57.
58,
s9.
60,

61.
62,

63

6L.

65,
66,
67.

68,
69.
70.
1.
72,
73.
e

75.

76.
7.
78.

79.

80.
81.
82,
83.
8L.
85,
86.

87.
88,
89,

90.

M
~
[AVR9)

-
“
1

0

X+ 1

o

]
[~%
]
(v 2]

-1 _=~6_2

=3

w N B s
g lm, b, e
n ]
oi 0
d
”» M
ad
o
L]

O

o~
N

x"35%:2

#

A o 3
ki

V2l
ps
~
n

23/2



Intermediate Algebra Diagnostic Test Practice

Topic 4: Linear equations and inequalities

Directions: Study the examples, work the problems, then check your snswers on the back of

this sheet.

If you don’t get the answer given, check your work snd look for mistakes,

If you have trouble, ask a math teacher or someone els3® who understands this topice

A.

Solvinz one linear egquation in one
variable: add or subtract the same
thing on each side of the equation,
or multiply or divide each side by
the same thing, with the goal of
getting the variable alone on one
side. If there are one or more
fractions, it may be desirable to
eliminate them by multiplying both
3ides by the common denominstor. If
the equation is a proportion, you
may wish to cross-multiply.

1l to 15: Solve:

1,
2.
3.
L.
5.
6.
Te
8.

2x = 9 .
x+7=6 |20 2x§4'1 = g
§=E 11. 6-L|.x=x
5=-=x=9 12. 2x + 1 4

= 2X X + 3 _
x=F 1 1. Fig=e
x -6 =x |14 Tx =5=2x + 10
x=-1_6 1l _ X
xF1°7 [ 37553

To solve a linear equation for one
variable in terms of the other, do the
same as above:

example: Solve for F : C = %(F - 32)
Multiply by g: %c =PF - 32

Add 32: 2 +32=F

Thus, F = ;C + 32

example: Solve for b : a + b = 90
Subtract a : b =90 - a

9

16 to 21: Solve for the indicated
variable in terms of the other(s):

26, 2x -3y =5 28. x+y =3
27. Lbx-1=y 29, 2x -y =3
bx +y =1 6x - 9 = 3y

16. a + b = 180 19, 7 =3x - 2
b = x =

17. 2a + 2b = 180 20, 7y =4 - x
b = x =

18. P = 2b + 2h 21, y = % x +1
b = x =

B, Solving a pair of linear eguations

in two variables: the solution
consists of an ordered pair, an
infinite number of ordered pairs,
or no solution.

22 to 28: Solve for the common
solution(s) by substitution or linear
combinations:

22.

23,

x+2y= 1 2h, 2x -3 = =9

3x - y = 28 x = 8
x+y= 5 25. 2x -y =1
X=-35==-3 y=x-5

C. Analyvtic geometry of one linear
equation in two variables:

The graph of y = mx + b is a 1line
with slope m and y-intercept b .
To draw the graph, find one point
on it (such as (0, b)) and then use
the slope to find another point.
Draw the line joining the two.

example: y = %% x + 5 has slope =3/2

and y-intercept 5. - ]
To graph the line, —L-
locate (0, 5). From N
that point, go down (- 3‘ —
3 (top of slope & I s 'Y
fraction), and over b
[
|
|

{right) 2 (bottom of
fraction) to find a
second point., Join. -1 -

30 to 34: Find slope and y-intercept,
and sketch the graph:

30 y=x+14

3. y=-3x-3
32. 2y = Lx - 8

33, x =y = -1 _

g, x = =3y + 2

A vertical line has no slope, and its
equation can be written so it looks
like x = k (where k 13 a number),
A horizontal line has zero slope, and
its equation looks like y =k .

example: Graph on the same graph:
x=3=1 and AT i
l+y==3, 1T

|

|
The first equation 2 :i 1
is x =n;u1 [ 1
T 8 = = Il 1 g
he seco Y 4 \h“lJﬂui

35 to 36: Graph and write equation for
35, the line thru (-1, L) and (-1, 2)

36. the horizontal line thru (i, -1)
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D. Anslytic geometry of two linear 50 to 52: Solve and check:
equations in two variables: two

distinct lines in a plane are either 50, V3 =-x=14
parallel or intersecting, They are
parallel if and only if they have 5l. yex+1=vx-3
the same slope, and hence the
equations of the lines have no 52, 3=y 3x -2
cormon soclutions, If the lines have
unequal slopes, they intersect in F. Linear inequalities:
one point and their squations have
exactly one common solution. (They Rules for inequalities:
are perpendicular iff their slopes If a > b, then: If a < b, then:
are negative reciprocals, or one is
horizontal and the other is a+c>b+ec a +ceb+e
vertical.,) If one equation is a - b - - _
multiple of the other, each equation 8 “e c 8 € <® ¢
has the same graoh, and every ac > be (if ¢»0) [ ac < bc (if c>0)
:g%ﬁtigﬁ gg gﬁ: 22§§:i°n is a 8c < be (if ¢<0) | ac s> be (if ¢<0)
a b a b ,.
37 to Lly: Por each pair of equations in t>c (if c>0) T < g (if ¢>0)
problems 22 to 29, tell whether the o b & b
lines are parallel, perpendicular, T <3 (if c<0) s (if ¢<0)
intersecting but not perpendicular,
or the same line:
37. Problem 22 41, Problem 26 example: One variable graph: solve
and graph on number line: 1 - 2x < 7
38. 23 ha. 27 (This is an abbreviation for
39. 2n 3. 28 txs 1 - 2x £ 7))
Subtract 1, get =2x < 6
Lo. 25 Lh. 29 Divide by -2, x> -3

Graph: =777 323 6 1 2 3

E. 8Solution of a one-variable equation

reducible to a linear eguation: some 53 to 59: Solve and graph on number line:
equations which don’t appear linear
can be solved by using a related S3. x=-3>14 ST« L ~2x< 6
ng
linear equation: ,
She Ux < 2 S8, 5 =X > % - 3
example: |3 - x| = 2 55. 2x +1 <6 [59. x> 1 +}4
Since the absolute value of both 2
and =2 18 2, 3 - x can be either 56. 3 <x -3
2 or =2, Write these two equations
and soclve each:
- - - Answers:
3~-x=2 or 3 x 2 W o5 2. w-
X = =1 -X = =b 2. 5/2 b = i —41
x =1 or X = 5 3. -1/3 33. ::i 4'
b. 15/4
. - 3’4» m = <1 3 %
‘. 533 ' R :g*‘
7. 2 .
45 to 49: Solve: 8. 13 3B. x ='13f+-_
‘ 9. 10
bs. x| = 3 8. |2 - 3x|f =0 lo. =5/l L 'I:J;:
- 11. &/5 G
16, |x| = =1 4. jx +2} =1 : o 6 ;g. fm.,notl
h7° lX - li = 3 13. 5/3 39, int,, not L
jlusb i 0. int., not L
t6. 1% - & [Bla o mi
E_X.M: V 2X - 1= 5 1;' 232- ah L3. parallel
Square both sides: 2x - 1 = 25 . Li. ssme line
19. {y + 2)/3 b5, -3, 3
Solve: 2x = 26 R 116 n;,solution
x = 13 a. 2= 1/2 Sl
22. (9, -1) :
Be sure to check answer(s): 23, (1, L) u8. 2/3
’ 43. -3, -1
= = <2e]  w=thy = 51, luti
V'35 =5 (check) 26. (28/19, -13/19) oty
example: / x = =3 27. (1/L, 0) 53. x 7 ———t*
Square: x =9 28. no seclution Sy, x < 1/2 °:F:’_r___
29. (a, 28 - 3), :
Ghecky X =¥ 9 =37 =3 dhore'a, 13 tnd Ealliet g =
number; infinite . X >
There is no solution, since 9 no. of solutions 57, x R S
doesn’t satisfy the original 0. m=1 41 o i e
equation (it is false that i $9. x5 =
v 9 = =3). Ne m= -1/2:K SRR
b = =3 -3




Intermediate Algebra Diegnostic Test Practice
Topic 5: Quadratic polynomials, equations, and inequalities

Directions:

Study the examples, work the problems, then check your answers on the back of

this sheet. If you don’t get the answer given, check your work and look for mistakes.
If you have trouble, ask a math teacher or someons else who understands this topic.

A

. Multiplying polynomials:

Sum and differsesnce of two cubes:

examples:

(x + 2)(x + 3) = x° + 5x + 6
(2x = 1)(x + 2) = 2x° + 3x = 2
(x = 5)(x +5) = x2 = 25
“h(x = 3) = =4x + 12

(x + 2)(12 - 2x + 4) = x>+ 8
(3z - 4)° = 922 - 2hx + 16

(x + 3)(a = 5) =
ax = 5x + 3a = 15

1
1
2
3
L
5
6
7
8
9
1

to 10: Multiply:

. (x+3)°%=

. (x=-3)2=

e (x+3)(x=3)-=

o (2x + 3)(2x = 3) =

. (x=-U)x=~-2)=

. =6x(3 - x) =

. (2x - 1)(Ux° + 2x +1) =
. (x - %)2 =

o (x=1)(x + 3) =

0. (x% =1)(x% + 3) =

al + b3 = (a + b)(a2 - ab + b2)
al - b3 = (a = b)(a2 + ab + b2)

example: 3 - 6Ly = x3 - u3

(x = 4)(x2 + ux + 16)

11 to 27: Factor: 19, 8x2 +1 =

11, 8 + ab = 20, x% « 3x = 10 =
12, a3 - % + ap? = 21, 2x% - x =

13. 8x° -2 = 22, 8x3 + 8x2 + 2x =
. x2-10x + 25 = 23, 9x% +12x + | =
15, =bxy + 10x° = 2l 6x3y2 - quy =
16, 212 = 3x = 5 = 25, 1 =x - 2x° =
17. x° = x -6 = 26, 3x° - 10x + 3 =
18. xay - y2x = 27, <t . 3x° - b =

B. Factoring

Monomial factors:

~ab + ac = a(b + c)

examples:

x2 -x=x(x - 1)

bx%y + 6xy = 2xy(2x + 3)

b

ifference of two squares:

a2 -« b2 = (a + b)(a - b)

example:
9x2 - I = (3x + 2)(3x - 2)

Trinomial square:

a2 + 2ab + b2 = (a + b)2

a2 - 2ab + b2 = (a - b)2

example:
x2 - bx + 9 = (x = 3)2

Trinomial:

examples :
22 e x-2= (x - 2)(x + 1)
6x2 - 7x - 3 =

(3x + 1)(2x - 3)

C. 8Solving quadratic eguations by factoring:
if ab =0, then a =0 or b =20,

example: if (3 - x)(x + 2) =0
then (3 = x)=0or (x+2) =20
and thus x =3 or x = =2

Note: there must be a zero on one side of the
equation to solve by the factoring method.

example: 6x2 = 3x

Rewrites 6x2 -3x =0
Factor: 3x(2x = 1) =0

So 3xXx =0 or (2x -1) =0
Thus x =0 or x =1/2

28 to 39: Solve by factoring:

28. x(x -3) =0 e (x+2)(x=3)=0
29. x2-2x=0 35. (2x + 1)(3x = 2) = 0
30, 2x° = x 36. 6x°=x + 2
31, 3x(x +L4) =0 [37. 9+ x°=6x
32, x2=2-x 38, 1 = x = 2x°
33, x2-+ x =6 39. x2 ax -6=0

2

D. Completing the sguare: x~ + bx will be the
square of a binomial when ¢ 1is added, if
¢ is found as follows: find half the x
coefficient and square l1t--this is ¢ .

2
Thua ¢ = (9)2 = %T , and x2 + bx + ¢ =

x2 + bx + %r = (x + %)2

example: x2 + 5x
Half of § is 5/2, and (5/2)2 = 25/L,
which must be added to complete the

square: x% + 5x + %? = (x + %)2
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If the coefficlent of x> is not 1, 4o, x° - 10x b2, x2 -3 x
factor 8o it is. 2 5 2
hl. x° + x « 2x° + 8
example: 322 - x = 3(1:2 - % x) 43 *
Helf or2-1/3 is =-1/6, and E. The quadratic formula: if a qusdratic
(-1/6)% = 1/36, so equation looks like 8x° + bx + ¢ = 0 5

(=2 -3 x+3p) = tx- P2,

3(x2-%x+§]‘5)=3x2-x+-326-
Thus —336- {or 1!'-2-) must be added to

then the roots {solutions) can be found
by using the quadratic formula:

2
x=-b+yb Lac

2a
Iy to 49: Solve:

and

312 - X to complete the sguars,

b, x° =x=6=0 |47, x° =-3x =4 =0
14O to L 3: Complete the square,
and tell what must be added: 4s., x2 ¢+ 2x = -1 48. x% 4+ x - S=0
b6, 222 =x=2=0 |49, x2+x=1
F. Quadrstic inequalities:
example: Solve x2 - X< 6 , Pirst make one side zero: xz -Xx=6<c0
Factor: (x - 3)(x +2) < O,
If (x=-3)=0 or (x+2)=0, then x =3 or x = =2
x<~-2 -2 <X <3  Xx»3

These two numbers (3 and -2) split the real numbers
into three sets (visualize the number line): —m79 -—>

2 ~L0 1 2 35 4

x [(x - 3) '(X+2) | (x = 3){x + 2) | solution?
X < =2 negative | negative | positive no
-2 < X < 3|negative | positive | negative yes
x> 3 positive | positive | positive no
Therefore, if (x - 3)(x + 2) < 0, then =2 < x < 3
PR, )
Note that this solution means that x » -2 and x < 3-—>» -2 =1 0 1 2 3
J
50 to S54: Solve, and graph 22, 2x(ax + 1)3
on number line: 52, %2 = 2x < =1 23. (3x + 2)2
> 2. 3xdy(2y - 3x)
50, x* = x-6>0 53, x>x2 25. {1 - 2x)}(1 + x)
2 26, {3x - 1}(x - 3)
S51. x“ +2x < 0 Sh., 2x2 +x =150 27. (x%2 +uw)x + 1)x - 1)
28. 0, 3 . =2, 3
29, 0, 2 35, -1/2, 2/3
G. Complex numbers: =1 56 to 65: Write each of 30. 0, 1/2 6. -1/2, 2/3
is defined to be i , the following so the 31, -4, © 17, 3
so 12 = -1 answer is in the form 32, =2, 1 8. -1, 1/2
a + bi : 330 '3: 2 39. _2’3
. 3 = 2‘
example: 1 :il-i* ] 56, (3 + 21)(3 = 21) = bo. (x - 51, saa 25
= e Bl (x + 3% add 1/
55. Find the velue of ilt. 57. (3 +2l) + (3 -21) =/ (x-&)zé add 9/16
"- { + »
A complex number is of the . 56. (3 +21) -(3-21) = :j .sz 3 e
i;(xi'm ba ;rgiréaghggibe:s. 59. (3 + 21} + (3= 21) = | ;1 v 1T
a 1s called the real 60. 15 = 63 18 - b6s —SH—
part and b is the = 6 £ 1 B7. -1, b
imaginary part. If Db 1is = 991 _ -1
zero, & + bi 1is a real 61, 1 bl 1 u8. =
number, If a = 0 , then s T - 1L = 12V
8 + bi is pure imaginary. 2l 5. 1 thie 2 —
50, X <=2 or x>3 T3
Complex number operations: 66 to 67: Solve and write 51, 2 € x ¢ O ~—Tm=—
the answer as a + bl : $2. no solution--no graoh
examples: ) _ 53, 0<xel —FT5—9—
(2 +1) + (2 =-231) = L Su. T<-l or x>1/2 FHTT
5=-2 67 x2+x+2—0
° Co 55, b
(3+1) - (2 - 31) = s 13
1+04d Answers: 11. a{a + b) 57, 6
(3 +1)(2 - 31) = 1. x° +6x+9 12, a(aa-ab+b2) 58. ui L
b = 7L = 312 - 2. x2-6x+9 13, 2(2x + 1)(2x - 1} 59. 13 +i—§-i
6 =74 +3=9 .71 3. = -9 L. (x - 5)2 60. 1
bo uzx® -9 15, 2x{-2y + Sx) 6l. -1
23-+3§ = 23-+3} : g : %i = 5. x% - 6x+8 16, (2x = S)(x + 1) 62. -1
6 +11i - 3 _ 3 + 111 6. -18x + 6x 17 (x - 3=+ 2) 6%
T = 13 = 7. 8x3 -1 . 18, zyix - y) Gl =1
3 11 8. x% - x + 19, (2x + 1)(1+x2 - 2x + 1) 65, -t
513 i 3. x2u+ 2x 5 3 20. (x = 5}z + 2) 66. -11: 21
10, x*+ 2x® ~3 21, x{ax - 1) 67. -211;-71




Intermediate Algebra Diagnostic Test Practice

Topic 6: Graphing and the coordinate plane

Directions: 3tudy the examples, work the problems, then check your answers on the back of

this sheet.

If you don’t get the snswer given, check your work and look for mistakes,

If you have trouble, ask a math teacher or someone else who understands this topic.

A.
1.

2.

3 to 6: For each given
point, which of its

Graphing pointsa:

Join the following |
points in the given
order: (-3, =2},

%10 -h), (3’ 0), 4

-2),
(-1: 2)’ (1: ‘u)

In what quadrant does the point
lie, if 8 > 0 &and b < 0 ¢

(a, b)

05 L" 06

To find the X-intercept (x-exis crossing)

of an equation, let y be zero and
solve for x , For the y-intercept,
let x be zsro and solve for Y .

example: 3y - 4x = 12 —

If x=0,y3=1 E ?X ‘J

so y-intercept is l. S0 B
If y=0, x=-3 !J/:i‘ L
so x-intercept is -3. W - —

coordlnates, x or y,
is larger?
3.
B. Distance between points: the distance

between the points
Pythegorean Theorem, which gives
)2

Pl(xl’ yl) and

is found by using the

PPy, = Vf(xz -x)f ey, -y

The graph of y = mx + b i3 a line

with silope m and y-intercept b .,
To draw the graph, find one point
on it (such as (0, b)) and then use
the slope to find another point.
Draw the line joining the two.

example:
aB =y (U - (-1))% + (-2 - 3)2 =

A(Jl '1)9 B(‘Z: u)

V52 +(-5)2=yB0 =y 25 V2=5/2

example: y = E% x + 5 has slope =3/2
and y-intercept 5. YEEEE
To graph the line, ==
locate (0, 5). Prom g
that point, go down ety
3 (top of slope ' ,
fraction), and over X1
(right) 2 (bottom of Tol Jj il
fraction) to find = ! | A

second point. Join. L L}

O

7 to 10: Find the length of the segment
Joining the given points:

7. (W, 0), (0, =3)
8. (-1, 2), (-1, 5)
9. (2) -u)) (oy l)

1o, ("V—E, ‘5)’ (3V_—, '6)

16 to 20: FPind slope and y-intercept,

and sketch the graph:

C. Linear eguations in two variables,
gslope, intercepts, and graphing:
the line ;oining the points

Pl(xl, v and P2(x2, y2) has
Yo = V1
slope EE—:—;I .
example: A(3, -1), B(-2, U4)

slope of AB = k:%—éz%l = ;% = -1

11 to 15: Find the slope of the line
joining the given points:

11. (-3, 1) &nd (‘l’ -u)
12, (0, 2) and (=3, =-5)
13, {3, ~-1) and (5, -1)

1h. q 15.

]

¥ —+

o

x + L

17. y=-3x-3
18, 2y = L4x - 8
19, x -3 = =1

16, ¥

20, X = =3y + 2

To find an equation of a non=-vertical
line, it is necessary to know its

slope and one of its points,

write

the slope of the line thru (x, y) and

the known point,
equation which says

then write an

that this slope

equals the known slope,

1-0_1

1

M

+
get =2y x

example: Find an equation of the
ST5e tten (b, 1) and (=2, 0
Slope = :E—:—E :z
Using (-2, O) and (x, ¥),
slope = z———g =53 cross-multiply,
+ 2, or y = = % x =1

21 to 25: Find an equation of the line:

21. thru (=3, 1) and (=1, =4)
220 thru (o, -2) and (-3’ -5)
23. thru (3, '1) and (59 'l)

24, thru (8, 0), with slope -1

25, thru (O,

-5), with slope 2/3
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A vertical line has no slope, and its
equation can be written so it looks
like x = k (where k 1is a number),
A horizontal line has zesro slope, and
its equetion looks like y =k .

example: QGraph on the same graph:
X =3 =1 and Al
l + y = 03 5 ! ]

The first equation ca M
is x = -4 50 1T
The second is y = =iy FUTT T

26 to 27: Graph and write equation for:
26, the line thru (-1, L) and (-1, 2)
27. horizontal line thru (4, -1)

34 to 4O: Sketech the graph:

. 7 = x2

35. 3= -x2

6. y = x% +1

37. y=x%-3

38, y=(x+1)°2

39. y=(x-2)2-1
o, ¥ ={(x + 2)(x = 1)

D. Linear inequalities in two varisbles:

sxample: Two variable graph: graph
soiution on number plane: x =y » 3

{This is an abbreviation for
{(x, y): x = y > 31 . Subtract x,
multiply by -1, get 3y < x = 3,

Graph y = x - 3, 9

but draw a dotted v - <

line, and shade Spod

the side where SISE

SPainih

y<x=-3: R NN
28, y < 3 31, x <y +1
29. ¥ > x 3. X +y3 <3
30 y2§x+2 33, 2x -y > 1

E. Graphing quadratic equations: the graph

of y = axz + bx + ¢ 1is a parabolsa,

opening upward (if a s> Q) or downward
(if 8 < 0), and with line of symmetry

x = %% , also called axis of symmetry,

To find the vertex V(h, k) of the parabola,
h = %% {since V is on the axis of

symmetry), and k is the value of ¥y when

h is substituted for x .

example: y = x2 - 6x

a=1, b==6, ¢c=0
-zb .62

Axis: x = 58 - 3

h=3,k=3%-18=-9
Thus, vertex is {3, =9)

exsmple: y = 3 = x2

v(o, 3), Axis: x =0 i N
y-intercept: if x = 0,

y=3-02=3 s
x-intercept: if y = 0,

=3 - x2 s SO Ll ,‘:

3= x2 s 8nd X = +y 3 I e

10,
11.
12,
13.
1y,
1s.
16.

17,

18,

o
]
4
L
L l
+

19.

od
o
b

20. m= «1/3 %’
b= aé :$>s;
21. ¥ = =5/2 x - 13/2
22, y=x =2
2ls ¥y = el
2le ¥ = =X 4+ 8
25 y=2/3x-5
26. X = =]
=i
27. ¥ = -1
9.
¥
30, Z‘\‘\t%
31, e
N
32, ),3
/ N
33.
34,

N2
35. -7r;
36. &/T—
37. S‘g;—
38, &_4‘
39. '““tﬁ

4o,



Intermediate Algsbra Diagnostic Test Practice

Topic 7: Logarithms and functions

Directions:
this sheet.

Study the exsmples, work the problems, then check your answers on the back of
If you don’t get the anawer given, check your work and look for mistaikes,

If you have trouble, ask a math teacher or someone else who understands this topic,
A, Punctions: the area A of a squarse 20 to 23: Given f(x) = x2 -x+ 2,
depends on its side length s , and we find real x so that:
say A 1is a function of s , and write
‘A = f(s)’; for short, we read this 20, f(x) = =2
‘A =f of s’, There are many functions
of s . The one here is 3= , We 21, f(x) = 2
write this f(s) = 32 and can trans-
late: ‘the function_of s we’re 22, f(x) = =3
talking about ig 8-’, Sometimes we
write A(s) = s€ , This says the area
A 1is a function of s , and 23: = 28 a.zewo of £(x)
specifically, it is s2 , .
Since y = f(x) , the values of
are the values of the function which
B. Function values and substitution: if gorrespond to specific values of x .,
5 The heights of the graph above (or
A(s) = 8%, A(3), read ‘A of 3’, means below) the x-axis are the values of
replace every s in A(S) - 82 with y and so also of the ruHCtiono Thus
3, and find A when s is 3, When for this graph, ISR NN B
e £(3) is the height [ [[JILF
we do this, we find A(3) = 3° = 9, (valuse) of the [ F i
function at x =3 L;Z~
and the value is 2: A 7
examples: x) 1is given: = = ux° At x = =3, the ! w,_ EUE
————B—:— gé ) & ven y g(x) X value (height) of L_ﬂ_ij_lJ_
g(3) = we«3° = 9y f(x) 41is zero; in
g(7) = n-72 = L9w other words, f(-3) = 0. Note that
_ 2 £(3) > f£(<3), since 2 » 0, and that
gla) = na £(0) < f(-1), since f(-1) = 1 and
g(x + h) = n(x + h)2 = nx2 + 2nxh + wh2 £(0) < 1.
24 to 28: Por this graph, tell whether
1, Given y =f(x) =3x = 2 . the statement is
Complete these ordered pairs: 2he gl(=1) = g(0) true or false:
0 l 2 F U 3
(39 _)’ ( ) __), ( / » __): 25' g(o) = 8(3) l__[j_!__ ___L_Tﬁ
(., 10), (__, -1), (x -1, ) C LA
2 26. g(1) > g(-1) BN e
2 to 10: Given f(x) = x° « | x + 2 . Pind: I i ]
27. gl-2) > g(1) ERnE Nl
20 f(O) = 70 f(x) = 2 = B i X
28. g(2) < g(0) < gll)
3. f(l) = 8. f(x - 2) =
he f£(-1) = 9. 2 f(x) =
C. Logarithms and exponents:
6. - f(x) = exponential form: 23 =8
11 to 15: Given f(x) = 2T . Pind: logarithmic form: 1log, 8 = 3
11 £(1) = Both of the equations above say the same
: thing. ‘log, 8 = 3/ i3 read ‘log base two
12, f(=2) = he f£(-1) = of eight equals three’ and translates ‘the
power of 2 which gives 8 is 13-,
13. f£(0) = 15, f(x - 1) =
29 to 32: Write the following information
example: If k(ﬁ) = x° bx , for in both exponential and logarithmic forms:
uhiat, x 15 kix) =0 ; 29. The power of 3 which gives 9 is 2.
If k(x) =0, then x° - [x =0 3
and. simes =E - Lx = x(x _(u) =0, 30. The power of x which gives x° 1is 3,
X can be either 0 or 4. These - 1
values of xs: O and L4, are called 3. 10 to the power -2 is 100 °
‘zeros of the function’, because 1 .
each makes the function zero.) 32. 3 is the power of 169 which gives 13,
33 to 38: Write in logarithmic form:
16 to 193 Find all real zeros of: l _ n=1
) 33. 43 = 6l 36. 15 =10
. + 1 18. x" - 16x + 6
16, x(x + 1) ) L . 3% =1 37. &P = ¢
2 . - 19, x° + x + 2
Sl O e ? 35. 25 = 52 38, y=3%
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39 to 4h: Write in exponential form:
39. log3 9 2 h2, 1 = logu i
I40. 1033 1 =0 L3. y = loga X
kl. 5 = log2 32 L. logb a=2
L5 to 50: Find the value:
bs. 210 = 48.

10

-—

5 =

o
[

|

Lo

it

L6. logh ulO = L9. logu9 7
47. logy 6 = 50, 1og7 49

D. Logarithm and exponent rules:

6{logg %) = g

exponent rules: (all|log rules: (base any
quantities real) positive real number
except 1)
a.a% =g * ¢
53 I log ab = log a + log b
a® log % = log a - log b
o Sl g & = log a
{ab)” = a"b b
(@) = & 108q &% = b
1Y ° {(log,_ b)
b a a = 5
8% =1 (ir a # 0) log. b
~b _ 1 lo b = -
a =3 8‘ logo a
a (base change rule)
B
¥ = § aP = ()P (think of g as ggg’)

51 to 52: Given log2 1024 = 10 , find:
Sl. log2 102)45 =

52 1og2 v 102 =

53 to 63: Solve for x in terms of
y and 2z :

53, 3% = 3¥. 32 55, x3 =73
z

She oY = f; 56, 3% =g

57. 1log %2 = 31log ¥

584 log x =2 logy = log z
59. 3 log x = log y

60, 1log x
6l. log V' x + 1log 9 Yy = log 22

© 62, log7 3 =733 1og7 2 = z
X = log3 2

log y + log =z

63, y = log, 9 ; x = 1°8a 3

E. Logarithmic and exponentisl eguations:

6L to 93: Use the exponent and log rules
to find the value of x :

oy, 62 = 63 700 L3 45 = 4
65, 2% =23 71, 372 =x

66, 4* =8 72. %; = 30

67, 9% =27% -1 73, (5%)3 = 5%
68. log3 x = log3 6 h. 5% *1s 1
69. log3 hx = log3 6 | 75. 1033 37 =x

764
TTe log10 X = logiy L + logy 4 2
784 1033 2x = log3 8§ + log3 h =4 log3 2
79 logx 25 = 2
80, 3 log L = log, x
8l. 1log (2x - 6) = log (6 - x)
log_ 3
8 ® x =
2 I—-—Eogx logu 3
83, log, (27- gl - 5
. log., 81 81
4 Togizy - loms 37 < %
85. logu ha =X 108,4 30
86. 1log, %5 =x |90 21%=(})3
87, logy, x =3 |91, 110 = %
88. log, 6L ==x |92, 2% =3
89. ¥T =s% 93, 3.2%=
Answvers:
1. 7: ‘2! '1/2, Ilr 1"9' 1/2
1/3, 3x - 5 50, 2
2. 2 S1. S0
3. -1 52. 5
LL. 7 53& Yy + 2
S x22+ hx + 2 S z - 2y :
i Tty 55. 332 75
8. x2 - 8x + 14 e 1§§§ v
9, 2x2-8x+u 57. 72 =3y
10, 4x% - Bx + 2 R 17a
11, /2 59. 77
12, 2 £ )

3. © 61.
75

1. no value

15, %=1 62. z/y
1. -1, 0 63. /2
« ¥ |

17. -1, 32 Z;' ;;;
18, 8 ¢
13. none 6. 3/2
"
2l. O, Lt 3
22. nons 9. 3/2
23, 2 ivf-g 70. 8
2. B 1. 1/9
25. T & 1
2. T L
27. T Tugl =L
28, T E. 7
29, 32 =9, lmg3 9 =2 7. 8
30, x3 = =3, log, x3 = 3 % B
31. 1072 = 1/100, s 2

log; 4 1/100 = =2 79. 5§
32, 169%/2 = 13, Pels

logyeg 13 = 1/2 8i. I
33. logh &y = 3 82. anyorealdmu;bir
. log3 1=0 83 -; an
3s5. 1085 25 =2 8!_;. 1/3
36. loglo 1/10 = -1 85- Y
37. log, ¢ =b 86° -53
38. 1og = X *

2 87. 64
39. 30 =9 88, 1
Lo. 35 =1 89. 1/4
1. 21 = 32 90, =2
ha. 4o =14 91. 20
43. a¥ =

& 92, %%?%

bh. b7 = a
bs. 102k 93, 198 4= log )
hé. 10 {any base;

if base = 2,
hila 2 x=2- log) 3

48, 210 = 1004

.
f—
e



Intermediate Algebra Diagnostic Test Practice

Topic 8: Word problems

Directions: 3tudy the examples, work the problems, then check your answers on the back of

this sheet.

If you don’t get the answer given, check your work and look for mistakes,

If you have trouble, ask a math teacher or somsons else who understands this topic,

l. 2/3 of 1/6 of 3/4 of a number is 12,
What is the number?

2. On the number line, points P and @
are 2 units apart. Q has coordinate
X o What are the possible coordinates
of P Y

3. What is the number, which when multiplied
by 32, gives 32« )67

ke If you square a certain number, you get
92, What is the number?

S. What is the power of 36 that gives 361/2?

6. Point X 41is on each of two given inter-
secting lines. How many such points X
are there?

7. Point ¥ 1is on each of two given
circles., How many such points Y %

8. Point 2Z 1is on each of a given circle
and a given ellipse, How many such 2 ?

9. Point R 1is on the coordinate plane so
its distance from a given point A is
less than Ij, Show in a sketch where
R could be.

17 to 21; A plane has a certain speed in
still sir. 1In still air, it goes 1350
miles in 3 hours,

17, What is 1ts (still air) speed?

18. How long does it take to fly 2000 mi.?

19, How far does the plane go in x hours?

20, 1If the plane flies against a 50 mph
headwind, what is its ground speed?

21, If it has fuel for 7,5 hours of flying

time, how far can it go against this
headwind?

10 to 11:

AA‘II..i B

10, If the length of chord AB
is x and the length of

CB 1is 16, what is AC ¢

11, If AC=y and CB =gz,
how long is AB (in
terms of y and z )%

22 to 32: Georgie and Porgie bake pies.
Georgie can complete 30 pies an hour,

22, How many can he make in one minute?

23. How many can he make in 10 minutes?
24 How many can he make in x minutes?
25. How long does he take to make 200 pies?

26 to 28: Porgie can finish 4S pies an hour.
26,
27.
28,

How many can she make in one minute?
How many can she make in 20 minutes?
How many can she make in X minutes?
29 to 32: If they work together, how many
pies can they produce in:
29, 31.
30. 32.

80 minutes
3 hours

1 minute

X minutes

12. This square is cut into two
smaller squares and two L
non-square rectangles as '
shown. Before being cut, v la
the large square had area i
(a + b)2 « The two """1"b
smaller squares have sareas .
a and b° « Pind the total area of
the two non-square rectangles. Do the
areas of the L parts add up to the area
of the original square?

10
13, Find x and 3y : L
y L

1lyo In order to construct an equilateral
triangle with gn area which is 100
times the area of a given equilateral
triangle, how long a side should be
used?

15 to 16: x and y are numbers, and

two x‘s equal three y’s .
15, Which of x or y must be larger?
16, What is the ratio of x to y ¢

33 to I1: A nurse needs to mix some alcohol
solutions, given as a percent by weight of
alcohol in water. Thus in a 3% solution, 3%
of the weight would be alcohol, She mixes
x gm of 3% solution, y gm of 10% solu-
tion, and 10 gm of pure water to get a total
of 140 gm of a soclution which is 8% alcochol,

33, In terms of x ; how many gm of alcohol
are in the 3% solution?

34 The ¥y gm of 10% solution would include
how many gm of alcohol?

35. How many gm of sclution are in the final
mix (the 8% solution)?

36, Write an expression in terms of x and
y for the total number of gm in the B8%
solution contributed by the three
ingredients (the 3%, 10%, and water).

37. Use your last two answers to write a
‘total grams equation’.

38. How many gm of alcohol are in the 8%?
39, Write an expression in terms of x and
y for the total number of gm of

alcohol in the final solution,

0. Use the last two answers to write a
‘total grams of alcohol equation’.

41. How many gm of each solution are needed?
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2. Half the square of a number is 18. 68, What is the average of 87, 136, U8, 59,
What is the number? and 957
69, 1f two test scores are 85 end 60, what
3. Iihgtéeisqxégra ofbtwiéce 8 number is 81, minimum score on the next test would
8. [EQ6] nuUmMdeT; be needed for an overall average of
4iy. Given a positive number x . The square .
of a positive number y is at least 70. The average height of 49 people is 68
4 times x , How small can y be? inches, What is the new aversage
height if a 78~-inch person joins the
45. Twice the sguare of half of & number 1is group?
X . What is the number?
71 to 72: s varies ﬁirectly as P, and
P =656 when s = 14 .
46 to 4B: Half of x 1is the same as : -
ons-third of ¥ . 71. Pind s when P = 1l .
hitt, Which of x and y is the larger? 72, Find P when s = 1LL .
47. write the ratio =x:y as the ratio of 73 to 7Th: A 1is proportional to r? , and
two integers., when r =10, A = [1OOx o
48. How many x‘’s equal 30 y’s ¢ 73. PFind A when r =15,
74. Pind r when A = 36w .
49 to SO: A gathering has twice as many women | 75. If b 1s inversely proportional to
as men. If W is the number of women and h, and b = 36 when h=12,
H is the number of men, find h when b = 3,
49. which is correct: 2M = W or M = 2W ? 76. If 3x = L4y , write the ratio xiy
as the ratio of two integers.
50, If there are 12 women, how many men
are there? 77. The length of a rectangle is twice the
width, If both dimensions are
increased by 2 cm, the resulting
rectangle has area 84 cm2. What was
51 to 53: If A 1is increased by 25%, it the original width?
equals B .
3 78, After a rectangular piece of knitted
51. Wl;i;h is larger, B or the original fabric shrinks in length one cm and
stretches in width 2 em, it is a
2. B 1is what percent of A ¢ Sq12131“e. If the original area was L0
53. A is what percent of B % om<, whaf; is the square area?
Anawers:
S to 56: If € 1is decreased by 40%, it 1. 12; . 1.2
9. .0 .
SqEsts = b ¢ 2 XtEmE -~ Zo o;i:1y=nz
Sly. Which is larger, D or the original 3. L6 M' ;_ 180/; 7 ’
c* he 9 "y = 1307
55, € is what percent of D ? 5. 1/2 i 42, 6, =6
56, D is what percent of C ¥ S L b3. bS5, -h.s
7. 0, 1, or 2 L. X
8. 0,1, 2, 3, or i bS5, VEX
57 to 58: The length of a rectangle is % %& insidel the cincle 3G, g
increased by 25% and its width is decreased \{/}/ﬂ, iiniiﬂifoﬁ A 47, 2/3
by LO%. 10, x = 16 u8. s
57, Its new area is what percent of its . y+= S5ka EEM Ea 19
0ld arseat? 12. 2ab, yes: 50. b6
2.
58, By what percent has the old area g g - B
increased or decreased? L LRk ges 258
12. x = 40/7 53. 80%
y = 16/3 Sh. €
e 10 times th
59 to 61: Your wage is increased by 20%, then original side 55. 166 2/3 %
the new amount is cut by 204 (of the new 150 x 56. 6o%
amount ). 6. 3/2 57. 75%
8.
59, Will this result in a wage which is 17. 1450 mph ; 125’ decrease
higher than, lower than, or the same as | 18. 4 L/9 hrs, 6 Lo
the original wage? 19. U50x miles 6:' 6% (eh
. 3ame
60. What percent of the original wage is 20, 400 moh 8o, 1.08
this final weage? 21. 3000 miles 6;' 6; g
61. If the above steps were reversed (20% e (m: 16;$
cut followed by 20% increase), the 23. 5 65. 1500
final wage would be what percent of the | 24+ */2 N
original wage? 25. 1400 min, s 908
2. /4 67. 90%
62, Pind 3% of 36. i a cor o
28. 3x/h *
63. 55 is what percent of 88¢ o s;u 70. 6842 in.
6l;. What percent of 55 is 88% 30. 5x/L M. 36
65. U5 is 3% of what number? O e - 2oom
32. 22 .
66, The 3200 peopls who vote in an election 313, .03 x e 3
are 4O0% of the people registsred to . 1y 75. 1k
vote, How many are registered? 35' ;uo T6e L:3
67. If you get 36 on a lj0-question test, 6., x +y + 10 7. 5
what percent is this? 37. x +y + 10 = 140 78. L9




