Practice Problems for Mathematics Placement Examination (MPE)
Revised April 2023

When you come to New Mexico State University, you may be asked to take the Mathematics Placement
Examination (MPE). The MPE will help to determine in which mathematics course you will be placed.

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

Part | 1-10 Algebra |

Partll 11-20 Algebra ll

Part Il 21-30 Precalculus Algebra
Part IV 31-40 Trigonometry

These sample problems are grouped in a similar manner. There are more problems here than there are
on the actual exam.

Note: A calculator may not be required nor necessary. However, a basic calculator will be made available
to you.

PRACTICE PROBLEMS - Review of Basic Skills

The first 15 problems given here are a review of basic arithmetic skills. While not directly tested on the
MPE, the knowledge of these skills is essential for the concepts that are tested.

1. Simplify 52 —9 x 4
2. Simplify =52 + 10 — 4 + 2
3. Find all the positive factors of 24

3 3
4. Add 4§ + 6§

5. Subtract 8E -2 6

3 7

. 1 1

6. Multiply 2 3 X 81
7. Divide 2=+ 5=
3 4

8. A carpenter is dividing a board that is 34 yd long into 9 equal pieces. What is the length of each
piece in yards?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

If 4% yards of paper are cut from a roll that is 18§yards long, how many yards of paper are left?

5 7
True or False: — < —
12 15

e (3\% . (3,3
Simplify: (g) + (7 + ﬂ)
Simplify: 7.3 — 2.1 X 0.8
What is 7% of 427?

What percent of 64 is 72?

A store sells 12 oz of Brand A for $1.20 and 16 oz of Brand B for $1.50. Which is the more

economical buy?

PRACTICE PROBLEMS FOR PART | — Algebra |

8 36
Solve forx;: — =—
17 X

Solve fory: 4y — 17 = =2(5 —y)

If z = g(x —12) and x = 39, then what is z?

5
Simplify: .

4

Simplify | =3 + 4(—2)|

Rationalize the denominator: %

Translate the following statement into an equation: S equals the quotient of r and the sum of r

and 8.

Collect like terms: 5a?bc — 4ab?c + 3ab?c® + 6a’bc — ab?c?



24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

(~6x5y~2)°

implify and wri ith iti nents:
Simplify and write with positive expo 18y5x7

7

o . .5
Combine into a single fraction: = — —
x y+1

Find the equation of the line through the points (—1,3) and (4, —7). Write your answer in slope-
intercept form.

Find the equation of the line that has slope _?4 and that goes through the point (5, —2).

Simplify 10x + 7(x — z) — z

14x3-6x*
Simplify%

Factor x? — 9x + 20
Factor —x2 + 3x + 28
For the function f(x) = —2x% + 3x — 5, find f(2) and f(—4).

The formula for converting Centigrade (C) into Fahrenheit (F) is given by the formula
F = gC + 32. Solve for C in terms of F.

Thirteen more than eight times a number is the same as two less than eleven times the number.
Set up an appropriate equation and solve for the number.

A t-shirt company has $5,000 per day in fixed costs and $4 per t-shirt in production costs. Find
the cost function C(x) that gives the cost of producing x t-shirts in 3 days.

PRACTICE PROBLEMS FOR PART Il — Algebra Il

x+y=10

Solve for x and y: y=x+8

2a—3b=5

Solve for a and b: 3a+b=3



38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

48.

49.

50.

3y2+12y-36 y—4

Simplify 216 e

4 2 1
2 + -
x<—36 x+6 X—6

Simplify

x 3
Solve forx; ———=1
x—2 x—1

S| =

. . 1 1
Solve for a in terms of the other variables: i +

(=5x72%y2z2)2

Simplify T S =3
<10_§x§yz _§>

Simplify 2x,/12xy2 — yV75x3

Simplify f/64x5y’z6
Write und ingle radical and simplif —3 ‘a>
rite under a single radical and simplify:
Y 32ad

Graph the line and label the x and y-intercepts: 3x — 4y = —12

Find the equation of the line that contains the point (—2, —3) and that is parallel to the line
3x + 2y = 6. Write your answer in slope-intercept form.

Find the equation of the line that contains the point (—2, —3) and that is perpendicular to the
line 3x + 2y = 6. Write your answer in slope-intercept form.

Find the vertex and y and x-intercepts of the function f(x) = —x? + 4x — 3. Graph the
function, labelling the vertex and intercepts.

The height above ground (in feet) of a toy rocket launched t seconds upward from the top of a
building is given by S(t) = —16t2? + 96t + 256. a) What is the height of the building? b) What
is the maximum height attained by the rocket? c) Find the time when the rocket strikes the
ground.



51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

x+2
x%2—4x-5

Find the domain of f(x) =

Find the domain of g(x) = V3 — 4x

_ 1
Solve for x: 4*75 = =
64

A colony of 100 termites invades a house. Assuming that the colony doubles in number every 3
weeks and grows continuously, the appropriate mathematical model for the population P(t) of
termites t weeks in the future is P(t) = Poekt. a) Find the constants P, and k. b) How many

termites will there be in 10 weeks? Round to the nearest whole number. c) When will there be a
billion termites? Round to the nearest hundredth.

The amount remaining (in grams) of a radioactive substance after t hours is given by A(t) =
100e*t. After 12 hours the initial amount has decreased by 7%. a) Solve for the decay constant
k. b) How much of the substance remains after 48 hours? Round to the nearest hundredth. c)

What is the half-life of the substance? Round to the nearest hundredth.

PRACTICE PROBLEMS FOR PART Ill = Precalculus Algebra
The volume of a sphere of radius r is given by V = %nr3. Solve for r in terms of V.

Find the distance d between the points (—3,1) and (1,6) in the rectangular coordinate system.

Solve the inequality —5x + 3 = 3x — 8.

Solve the inequalities a) |[x — 5] = 4 and b) [x — 5| < 4.

If f(x) = ‘:C:: and g(x) = —2x — 1, find f(g(x)).

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

a) a?-b? c) a®-b3

b) a?+ b? d) a®+b3

Express the surface area of a cylinder with a closed bottom and open top in terms of the radius

r and the height h.
Express the surface area of a cube in terms of its side length x.

Graph the parabola f(x) = 4x2 — 3. For which values of x do we have a) f(x) < 0, b) f(x) =
0,andc) f(x) > 0?



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

x% — 4x + y% + 6y = 3 is the equation of a circle. Put the equation in standard form and state
the center and radius of the circle.

Graph the function f(x) = 3*

2

Graph the function f(x) = —

The length L pf a certain rectangle is 4 ft more than three times the width, W. The perimeter of
the rectangle is 300 ft. Set up a system of equations that will allow you to solve for the length
and the width, and then find those dimensions.

The area of a right triangle is 266.5 in?. The height h of the triangle is 2 in greater than three
times the base b. Set up a system of equations that will allow you to solve for the base and the
height, and then find those dimensions.

The length L of a rectangle is twice as much as the width W. The area of the rectangle is 30 ft2.
Set up a system of equations that will allow you to solve for the length and the width, and then
find those dimensions.

fle+h)-f(x)

For the function f(x) = 2x? — 7, simplify the expression o
For the function g(x) = ﬁ , simplify the expression M'
Solve the equation log,(2x — 3) = 3.

Solve the equation logs v + 3log; y? = 14.

PRACTICE PROBLEMS FOR PART IV — Trigonometry

Given sinf = i and0 <60 < g, find the other five trigonometric functions.

a) Convert 315° to radians. b) Convert 43—” to degrees.

Find the following ranges for the value of 8 in radians:

a. 0°<6<090° c. 180°<6 <270°
b. 90°< 60 <180° d. 270°<6 < 360°
a. What is the amplitude of f(x) = 4 sin(2x)?

b. What is the amplitude of g(x) = —3 cos(4x)?
c. What is the period of h(x) = 5 sin(4mx)?
d. What is the period of k(x) = 6 tan(2x)?



79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

o vk wWwnNE

Simplify the expression: sin36 cotf sec? 6.
Graph two periods of y = cos(2x) where x is in radians.
Find the amplitude and period of f(x) = 3 cos(x) and graph the function for two periods.

Complete the following identities:

a) sin®0 +cos?6 = e) cos (g — 9) =
b) tan?0+1 = .
c) 1+cot?d = f) sec (5 N 0) -
d) sin(5-0)= g) sin26 =

2 h) cos260 =

a) Find the exact value of cos™?! (‘/;)

b) Find the exact value of sin™! (— %)

c) Find the exact value of tan™1(1).

a) Simplify tan (arccos (%))
b) Express cos(sin™! x) in terms of x without trigonometric functions.

Find all the solutions of 2sin(x) = 1 for 0 < x < 4.
Find all the solutions of cos(3x) = —% for0 < x < 2m.

Solve the following for 8, with 0 < 8 < 2m: cos(26) —sin6 = 0.

An observer is standing 30 feet from a flagpole. She measures the angle between the ground
and the top of the flagpole and finds it to be 40°. What is the height of the flagpole? Round to
the nearest whole number.

The diameter of the base of a cone is 10 ft. Its height is 15 ft. Find the angle of inclination of the
side of the cone. Leave your answer in terms of an inverse trigonometric function.

PRACTICE PROBLEMS ANSWERS

16
-17
1,2,3,4,6,8,12,24



7. 2
9

1
8. Eylard
9. 14—vyards
15

10. True

11. =
32

12.5.62
13.2.94
14.112.5%
15. Brand B
16.76.5

17.y =
18.z =

19. %2
21

20.11
21. —

22.5 =—
r+8

23.11a?bc — 4ab?c + 2ab?c3
24,2

9
—-7x+5y+5
95 ZXTOVTS

XY+x

26y =—-2x+1

27.y = —§x+%
28.17x — 8z

29. 7x — 3x?

30. (x—=5)(x—4)

31. —(x = 7)(x + 4)

32.f(2) =7, f(—4) = —49
33.C=§(F—32)=§F—1—Z°
34.8x+ 13 =11x—2, x =5
35.C(x) = 15,000 + 4x
36.x=1,y=9

37.a=-2, b=-3

38 3(y-2) _ 3y—6

7
2
18

T y+4 y+4
x—14 x—14
39. (x—6)(x+6)  x2-36
40.x = 4
41.0 =2
;. ba
42. 7y

43. —xyV3x



44

45
46

47.
48.

49.

50.
51.

52.

53.
54.

55.

Axyz?ix%y

.3a%2dVd

. x — intercept: (—4,0), y — intercept: (0,3)

y= —%x -6
2 5
Yy=3%73
x — intercepts: (1,0) and (3,0)

y — intercept: (0,—3)
vertex: (2,1)

AN N
af N

a) 256 ft b) 400 ft c) 8 secs
x #—1, x #5.

Equivalently, (—o0, —1) U(—1,5) U(5, »)

3
x < -
4

Equivalently, (—00, ﬂ
x =2

a) Py =100, k ===
b) P(10) = 1,008 termites
c)t = 69.76 weeks

1n0.93
a)k =
12

b) A(48) = 74.81 grams
c)t = 114.62 hours

56.1‘=3 v
am

57.d = v41

58.x£18—1

Equivalently, (—00, %]



59.

60.
61.

62.
63.

a)x=>9o0r x<1
Equivalently, (—oo, 1] U[9, ©)
b)1<x<9

Equivalently, (1,9)
—8x—1 _ 8x+1

-2x+1  2x-1
a)(a—b)(a+Db)

b) Not factorable over the reals.
c) (a—b)(a? + ab + b?)

d) (a + b)(a? — ab + b?)

S =mnr?+2nrh

S = 6x?

64. f(x) = 4x%? -3

a. —Lox<B
2 2
Equivalently, (_‘/;’73)
V3 V3
b x=-R, 8
2°2
c. x< —? or x > ‘/;
Equivalently, (—oo’ _‘/;) U («/75' oo)
65.(x —2)*+ (y +3)* =16
Center is (2,—3) and radius is 4.
66. f(x) = 3*

68.

fo

L =113.5ft, W = 36.5 ft

10



69.b=13in, h=41in
70.L = 2v15 ft, W =15 ft
71. 4x + 2h
-6
72. (3x—1)(3x+3h—1)
73.x =2
2
74.y =9
Vx2-1 1
75. cos 6 == tan 0 = N cscl =x
—_* — fr2 —
sece—m,cote— X 1
76. a) %ﬂ radians

77.

78.

79
80

b) 240°
a)0<6<Z
m§s95n
<06 < 3;”
d)><6<2m
a)4
b) 3

1
C)g[
d);
sin2 6
" cos@
.y = cos(2x)

=sinftanf

(-m 1) (0.1)

N

A

7

(—=n/2, —1)

2
0

(m/2,—1)

(x,l)
2

(3m/2, —1)

(om,1)
/N

11



81

82

. Amplitude =3
Period = 21
f(x) =3cosx

(—2x,3) (0,3)

(==, -3) (x,—3)

.a)1l

b) sec? 6

c)csc? 6

d) cos @

e) sinf

f) cscO

g) 2sinf cos O

h) cos? 8 —sin? @ or 2cos?() —1 or 1—2sin?@

83.a) =
6 s
b)n—g
C)Z
84.a)\/2—g
b) V1 — x?2
g5,y = T Sm 13 17m
gn 467t 816r 10161 14w 161
86.x=—,—,—,—,—/—,—
9°9°97 979709
87.0 ==,=,=
6’6" 2
88. 25 feet
— tan—1(3) = sin~1 (-22) = cos—1 (L
89.0 =tan™(3) = sin (m)—cos (m)

12



