PRACTICE PROBLEMS
FOR
MATHEMATICS PLACEMENT EXAMINATION (MPE)

Revised April 1998

When you come to New Mexico State University, you may be asked to take a mathematics placement

examination (MPE) unless you have mathematics credit from another post secondary institution or you
have Advanced Placement Credit for Mathematics.

The MPE will help to determine in what mathematics course you will be placed. Your Math ACT (ACTM)
score will also be afactor in your placement aswell as your high school grade point average.

If you are dissatisfied with your initial placement, you may choose to take the MPE and try to raise your
placement.

If you wish to enroll in Math 191 (the calculus series) you must take the M PE and achieve a qualifying
score.

The problems on this practice exam will help you review your mathematical skills and give you an idea of
what you may expect to find on the test. The actual test is multiple choice in form and has 40 problems
broken down as follows:

1. Placement information/form identification

Part | 2-11  Algebral

Part 11 12-21  Algebrall

Part I11 22-31  Precalculus Algebra
Part IV 32-41  Trigonometry

These sample problems are grouped in asimilar manner.
There are more practice problems than there are problems on the actual test.

Y ou may use your own calculator during the test, but a calculator is neither required nor necessary .

Good Luck!



PRACTICE PROBLEM S-Review of Basic Skills

Thefirst 22 problems given here are areview of basic arithmetic and algebra skills. While not directly
tested on the Mathematics Placement Examination (MPE), the knowledge of these skillsis essential for the
concepts that are tested.

Add: 740 + 63 + 4820 + 29640
Subtract: 6,492,000 - 3,284
Multiply: 276 x 923

Divide: 3,587 + 7

Find all positive factors of 12.
Simplify: @) 27 x5°p) 3* + 57
Simplify: 7+ (9-5) x 3

No g~wdpE

9. Subtract: 3 7

10. Multiply: % 4

1 1
2=+ 5—
11. Divide * 4

3

12. A carpenter is dividing a board 4 yard long into 9 equal pieces. What is the length
of each piece in yards?

1 2
18—

13.1f 3 yardsof paper arecut forman 2 yard roll, how many yards are left?
5 7

14. Trueor Fase 12 15

ERES
15. Simplify: *& 714

16. Add: 174.281 + 0.943 + 69.876

17. Subtract: 70.2 - 0.789

18. Multiply: 29.87 x 4.3

19. Divide: 2175+ 2.9

20. 7% of 42 is?

21. What percent of 64 is72?

22. A store sells 12 oz. of Brand A for $1.20 and 16 oz. of brand B for $1.50. Which
is the most economical buy?



PRACTICE PROBLEMSFOR PART | —Algebra

8 _36
23. Solve: 17 x
og I-11%3=

2

z= [—] (x-12)
25.1F  \3 and x =39 what is 27
26. Trandate into a mathematical expression: The product of ¢ and one fouth c.
27. Trandate into a mathematical expression: The quotient of r and the sum of 8 and
r.

28. Collect liketerms; 5 ho—dabic +3ab e +ogtho—abic?
20, subtract: 117°0° = 3" +5) = (8p" - 2xy" + 4)
2 3
30. Multiply: la-3 e+’
31. Simplify: 10x+ x-z)-z=

2_4
32.1f £ 3 thenz=
5
5+1

33. Simplify: 4=
34.1f x =6and ¥ =2 then - 1-

35. Factor: x° — 9x+20
36. The formulafor converting Centigrade (C) temperature to Fahrenheit (F) is given

i = E '+ 32
by the formula 5 . What temperature in Centigrade will produce a

temperature of 9% Fahrenheit?

2

37. Rationalize the denominator: 3
38. Thirteen more than eight times a number is the same as two less than eleven times
the number. Set up the appropriate equation and solve for the number.



PRACTICE PROBLEMSFOR PART |l —Algebralll

P’ +12y-36 y-4

7 _
39. Simplify: Y0 "6 yF6
4 2 1

+
40, Simplify: = =36 x+6 x-6
x 3

41. Solve, X~ 2 x-—

-1 ah =3
43. Simplify: (107 =)
2 3
44. Simplify: 22f122° = yl75x

3 5. 4_06
45, Simplify: 38452

54a’d’
46. Write under asingle radical and simplify: ¥ 2ad

47. Graph, label at least two points; %~ 2¥="0

48. Find an equation of the line containing (-2,-3) and parald to 3 +2¥ =8 write
your answer in slope-intercept form.

- _.2 _
49. Graph the function & (x)=-x"+4x-3 gy the intercepts. Label the vertex and
at least three other points on the graph.

50. Graph =" +2v =4

51.1f 1083 27 =% then x=
x+y=10

52. Solve: {3"’ A

53. Graph: x4yt =9



PRACTICE PROBLEMS FOR PART 111 —Precalculus Algebra

54, Simplify: 12537

55. Find the distance between the points (-3,1) and (1,4) plotted on arectangular
coordinate system.

56. Write |¥ =51 2 4 a5 & statement of union or intersecti on, whichever is appropriate.
57. Write |¥ =51 £ 4 a5 2 statement of union or intersecti on, whichever is appropriate.

) dx+3
=
58. If x+2 thenfind S @3

59. Factor the following, if possible, over the real numbers:

a® —h? gt bt gt b gt 4R

60. Express the surface area of a cylinder with a closed bottom and open top in terms
of the radiusr of the base and the height h.
61. Express the surface area of a cubein terms of itsside s.

_ AR
62. Graph the parabola & ) = 4%" = 3 Destribe the value of 7 ' when x < 0,
220 and x =10,

63. Graph: /) =3
64. Graph: 7 (& = 57

65. Graph: ¥ = ¢ taa>l

66. The length, L, of a certain rectangle is four feet more than three times its width,
W. The perimeter of the rectangle is 300 feet. Set up a system of equations that
will alow you to solve for the length and width and then find those dimensions.

67. The area of aright triangle is 266.5 square inches. The height (h) of the triangleis
two inches greater than three times the base (b). Set up a system of equations that
will alow you to solve for the base and height ard then find those dimensions.

68. The length, L, of arectangle is twice more than its width, W. The area of the
rectangle is 30 sgquare feet. Set up a system of equations that will allow you to
solve for the length and the width and then find those dimensions.

69. Solve: 108:(2x =9 =3



PRACTICE BROBLEMS FOR PART IV — Trigonometry

70. Use the fundamental identities to find the remaining five trigonometric functions of €
1

sinf =— - -
given that % and cos8 2 Ugnd 07 £ & £ 1807 (rationalize denominator;
simplify):
_ 1
a)sinf=— dicac =
x
Elcos 8= g) sec 8 =
<l tan &= Flootd=

71. Find the exact number of radiansin 315”, then estimate to 3 decimal places.
72. Which one of the following numbers is the largest?

tan 0 tan 30°  tan 135°  tan 180° tan 225%  tan 330°

73. Graph one cycle of ¥ = ©25(2%) peginning at 0 where *isin radians.
74, What is the value of ©5¢(90" = 8]

75. Solve for exact solutions in the interval [D’ 2"'?): cot 3x =1
76. Complete the following identities:

.2 2 T
alsin® 8+cos” 8= f)sec[g—x]=
Bytan? 8+ 1= g}tan[g—x]=
£)1+cet® 8= B)sin 28 =

sind Y _ 5g =

; 5 idcos
&) sin[g —x] = Jitan 28 =

77. Given an angle &

a If fisananglesuchtha V™ £ € 2807 \what is the range of values the angle hasin
radians?

Find similar ranges for &when:



78.

79.

b, 90° <#<180°
o 1807 < @< 270°
d 2707 <8< 360°

a) What is the amplitude of < %) = 4sin(2x) 5

b) What is the amplitude of ) = 3ces(2z) 5

¢) What is the period of the function in S84} 7
d) What is the period of £03(27) 7

Recall that for triangle 48T the law of cosines states that #° =a® +c* —Zaccos B |
ABC a=3 b=5¢=

In triangle ® Find the cosine of angleZ to three decimal
places.
cos ? Acos ?
80. a) Find the values of 3Arc , Or equivalently

sifl R asin -
b. Find the value of 3Arc , or equivaently _
Find the value of 3Arctan(1) or equivalently 3tan™ (1)

Math Placement Practice Examination Answers

35,263
6,488,716
254,748
512r.3
1,2,3,4,6,12
9

a) 200b) 123
7. 19
1 56

11- —
o

8. 5

abkrowbdPE

o



10.

11.

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.
22.

23.
24,

25.

26.

27.
28.

29.
30.
31
32.

33.
2

35.

36.

37.

o122

wl oo
15 yd.or 15 yd.
True

g

32

245.1

69.411

128.441

75

2.94

112.5%

Brand B

x="T65

3

18
1 o
5[4—.:] ar
r r

g+ “r r+a

11abe — d4ab®c + 2ab’ o’
11x2y® +2x%° —11n” +1
a’ —opt

17x — 8z

27

4

20

21

(x—4)(x - 3)
2 110
26— ar —
3 3 Degrees Centigrade

J6

3



38 13+8x=1lx—-2.x="5

39, ¥ +4

40. x4 =36
41, x =4

42. b4

a4, ~ /3%

45, 402 Yy

46. 3a 133 d

47. Straight line increasing from left to right with x-intercept (-2,0) and y-intercept
(0,3).

o

48 Y=l &

49. A parabola opening downwards with a vertex (2,1); x-intercept (1,0) and (3,0); y-
intercept (0,-3) and passing through (4,-3). The axis of symmetry is * = 2.

50. Parabola, opening right; vertex (-5,-1) through the points (-1,1), (-1,-3), (4,-4),

(4,2) axis of symmetry is ¥ = ~1.

51 x=3

52. X = 1, Y= a

53. A circle with center at (0,0) and radius of 3
5

54. 3

55. distance is 5

56, L2lx 2 9} Ulxlx <1]
57 (Alx<9)Nfalx 2 1)

dg + 15
fla+H ="
58. a+5

(2% —b% =(a+B)a-B)

a’ +b* = cannot facior

1a® -2 ={a-b)g® +ab+h*)
5. ka3 +5 ={a+b)a’ —ab+3")
60 A=’ + 2k

61 4= f5?
62 S>3 >3 f) =3




63. An exponential curve asymptotic to the x-axis, increasing from left to right, going

1 1
[— 2,5] . [— 1, §]’ (0,13, (1L,3) and (2,9)
through the points

64. An exponential curve asymptotic to the horizontal axis, decreasing from left to

1
(~2.29,(0,1) and [2,—25]
right, going through the points

65. Curve decreasing from |eft to right; approaches asymptote of ¥ = 4 , y-intercept
(0,5)
L=3F+4

P=2L+2F=300
L=1135 #&

66. W=365

ﬂ=%bh=266.5
h=%+2
h=41in.
L=2W
A= LW =30
w =015 #.
68 =215 £
11
69. 2

1
alsinf =—
x

x* -1
x
_ -1
o) tan 8= 71

blcosd =

dicscd=x

xdxi =1

=
) sEC I 1

70, f oot 8=1z" ~1
s

71. 4 5498
72 tan 225°



73. The curve has an amplitude of 1, a period of # and goes through the points

74.

75.

76.

77.

78.

79.

80.

(0.1, [% ,0], [g ,—1], [%"‘T ] and (1)

sec

T Sw Gw [9;’3] 137 1= 73.?[2173]

12 7 12 7 4

12

A T s a —

T127 127 4 12
(21

Bizect @

clcsct 8

disin B

gICOsx

4 loscx

glcotx

B12anfcos 8

Hcost 8—sin® & or 1-2sin® & or 2cos 61
o Z2tan &

T’ 8

a) D,E]

:;r.r
&) E,le

1
alpl=4 B)3=3 5}5 dil
5
cosB=§ ar 546

i) gmcﬁans ar20° B gradiansaor 180° ) ; radians or 1357



