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The radius is
= /25 =5

Answer is D.

Problem 5

What are the solutions to the following equation?

?-2-12=0 %

(B) my=4; 2=-3
C) ;m=—1; ;=4
(D) 7 ="6; ;=2
olution

here are two ways to solve the equation. The first
cthod is to factor the equation.

?—z-12=(z+3)(z—4)=0

r=-3orz=4

e second method is to use the quadratic equation.

. _ —bx Vb —4ac
B = 2a
(1) £ /(-1 - (()(-12)
. @)
117
2
sl =4
Ty = -3

ris B.

LE EXAM PROBLEMS

at is the length of the line with slope 4/3, from
point (6,4) to the y-axis?

) 10

2. A line goes through the point (4, —6) and is perpen-
dicular to the line y=4z + 10. What is the equation of
the line?

(A) y=mz—20
(B) y=—4—5
(C) y=3z+5
(D) y:;i—z+5

3. Which of the following expressions is equivalent to
the expression csc 0 cos® § tan 6?7

(A) sind

(B) cosf

(C) 1—sin’6

(D) 1+sin®6

4. In the following illustration, angles 2 and 5 are 90°,

AD =15, DC=20, and AC=25. What are the lengths
BC and BD, respectively?

(A)

(B) 16, 12
6y 18; 1%
(D) 18,13

12, 16

s B. What are the z- and y-coordinates of the focus of the

conic section described by the following equation?
(Angle a corresponds to a right triangle with adjacent
side z, opposite side y, and hypotenuse .)

rsin? a = cosa
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For the following problems, use the NCEES
Handbook as your only reference.

6. What is the equation of the ellipse with center at
(0,0) that passes through the points (2,0), (0,3), and
(—=2,0)?

® Z_¥_,

479

whu g o
© T+==1

9" 4
®)§+%=1

7. What is the area of the portion of the circle shown?

49
(A) 5 (6m—3)
()——1
50
©) 5
(D) 49n — /3

8. What is the equation of the circle passing through
the (z, y) points (0,0), (0,4), and (—4,0)?

(A) -2+ (y—-2°=V8
(B) (¢-2)*+(y—2)°=8
(©) (z+2)°+(y—2)>=8
D) (z+2°+(y+2)* =8
9. Which of the following equations describes a circle

with center at (2,3) and passing through the point
(_3,_4)?

(A) (z+3)*+ (y+4)2=85
(B) (z+3)’+ (y+2)* =V
(C) (z—3)°+(y—2)*=74
(D) (z—2)°+(y—3)*="T4

10. To find the width of a river, a surveyor sets up a
transit at point C on one river bank and sights directly
across to point B on the other bank. The surveyor then
walks along the bank for a distance of 275 m to point A.
The angle CAB is 57°28'. What is the approximate
width of the river?

B
S e
\_‘/_b
57°28'
[ m— e
C A
275 m

(A) 148 m
(C) 326 m
(D) 431 m

11. Which of the following expressions is equivalent to
sin 207

(A) 2sinfcosf
(B) cos®6—sin”6
(C) sinfcosf

(D) 1- c20s 20

# 12. The o and y-coordinates of a particle moving in

the z-y plane are z=8sin ¢t and y=6 cos t. Which of the
following equations describes the path of the particle?

(A) 3627+ 64y” =2304
(B) 62°+8y’=10

(C) 642% 4361 = 2304
(D) 642% — 3697 = 2304

13. All three sides of a triangle are initially 4 m in
length. One of the triangle’s sides is oriented horizon-
tally. The triangle is scaled down in size without chang-
ing any of the angles. What is the new height of the
triangle when the area is exactly half of the original
triangle’s area?

(A) 1.2m
(B) 1.5 m
(C) 1.7m
(D) 2.5m
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s 14. The vertical angle to the top of a flagpole from
point A on the ground is observed to be 37°11’. The
observer walks 17 m directly away from point A and the
flagpole to point B and finds the new angle to be 25°43'.
What is the approximate height of the flagpole?

37°11'

25°43'

I'wo 20 m diameter circles are placed so that the
mference of each just touches the center of the
What is the area common to each circle?

16. What conic section is described by the following
equation?

42 — o + 8z 4+ 4y =15
A

(A) circle
(B) ellipse
(C) parabola
(D) hyperbola

17. What is the equation of a parabola with a vertex at
(4,8) and a directrix at y=5?

(A) (z—8)*=12(y—4)

(B) (z—4)*=12(y—38)
(C) (z—4)*=6(y—8)
(D) (y—8)*=12(z—4)

18. Which of the following statements is FALSE for all
noncircular ellipses?

(A) The eccentricity, e, is less than one.
(B) An ellipse has two foci.

(C) The sum of the two distances from the two foci
to any point on the ellipse is 2a (i.e., twice the
semimajor distance).

(D) The coefficients A and C preceding the z* and y?
terms in the general form of the equation are
equal.

Az’ + By + Cy* + Dz + Ey+ F =0

19. What is the radius of a sphere with a center at the
origin and that passes through the point (8,1,6)?

(A) 10
(B) 65
(C) vio1
(D) 100
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= azb; + ayby + a,b,
(4)(24) + (12)(-8) + (6)(6)
=36
(14)(26)cos 6 = 36
cos 6 = 0.0989
6 = cos™1 0.0989
= 84.32°

Answer is B.

FE-STYLE EXAM PROBLEMS

1. What value of A

A~%8=0.0017
(A) 0

(B) 100

(

(

satisfies the expression

=
o
=
=
)
3
)
=
o
)

C) 1000
D) 10,000

2. What expression is equivalent to log(z/(y+ 2))?
A) logz —logy —

( log z
(B) logz — log(y + 2)
(
(

log
€) logy + log 2
D) z/ y+2)

Problem 3 through Prob. 5 refer to the following system
of equations.

10z +3y+102=5
8z —2y+92=5
8+ y—10z=5

8

3. What is the cofactor matrix of the coefficient
matrix?
r11 152 247
(A) |40 -—180 14
|47  —10 —44]
[ 11 =152 247
(B) |—-40 180 14
47 10 44
r 29 -8 -8
(C) [-20 —20 34
L 7 170 4
[29 8 -8
(D) |20 —-20 -34
| 7 -170 4

9 4. What is the classical adjoint of the coefficient
matrix?

rogrrdggpen
(A) -8 —20 170
| -8 g4 4
C 11 40 47
(B) |152 —180 —10
| 24 14 -4
29 20 7
© | 8 —20 -170
-8 —34 4
T 40 47 160
(D) 144 —140 1800
[ 32 658 18
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5, What is the inverse of the coefficient matrix? 8. Find the unit vector (i.e., the direction vector) asso-
ciated with the vector 18i+ 3j + 29k.
[ 0014 —0.050 0.058 (A) 0.525i + 0.088] + 0.846k
(A) | -0.189  0.223 0.012 (B) 0.892i + 0.178] + 0.416k
L 0.030 0.017 0.095 (C) 1.342i + 0.868] + 2.437k
- 0.032 0.022  0.008 (D) 6i+j +2—39k
(B) | 0009 —0.022 -0.188
L—0.009 —0.038 0.004 ~ 9. What is the cross product, A x B, of vectors A
and B?
(20 10 7
906 453 906 A=i+4j+6k
-4 -10 85 e
O |53 B3 153 B =2i+3j + 5k

-4 17 2 " S
e T (8 d-J-=K =
[l 20 47 (B) —i+j+k £
806 403 806 (C) 2i+7j—5k =
6 —90 =5 : =
) |23 203 103 (D) 2i+7j+5k
12 7 =22
L403 403 403 10. What is the value of In(7.3891")?
\ I
(A) 2/ay
the following problems, use the NCEES (B) 0.5zy
dbook as your only reference. (C) 0.8686zy
. What is the solution to the following system of (D) 2zy

taneous linear equations?

10z + 3y +102=5 11. If the logy, of 4 is 0.703z, what is the log;o of 1/47

8z —2y+9z=3 (A) —1.703z
8z+y—10z2="7 (B) —0.703z
(C) 0.297z
(A) £=0.326; y=—0.192; z=0.586 (D) 0.703z
(B) 7=0.148; y=1.203; z=0.099
(C) z=0.625; y=0.186; 2= —0.181 ¢ 12. What are the polar (r, ) coordinates of the point
(D) 2=0.282; y=—1.337; z=—0.131 that has rectangular (z, y) coordinates of (4, 6)?
(A) (4,6°)
Find the length of the resultant of the following (B) (4,56.3°)
" (C) (7.21,33.7°)
3i+4j — 5k (D) (7.21,56.3°)
7i+2j+ 3k . .
-2 e TS M G e s
(A) (2, 3.46)
(B) (3.46, 2)
(C) (-2, 3.46)
(D) (-2, —3.46)
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14. What is the matrix product AB of matrices A

and B?
251 4 3
i A: =
1+ -0 2 1
) [10 4
| 7 3
114, 4
B g
(B) E 2}
© 803
12 0
[10 7
5 (D)
= 4 3
= L
5
=l ) 15. What is the matrix product AB of matrices A
2 and B?
2
A=[1 2 3] B=|-3 :
4
2 v
(A) | -6
12
(B) [8]
(C) [20]
(D) [2 -6 12]

16. What is the matrix difference A — B of matrices A

and B?
Bisdil il ] (¥ 5 2 —6
zls 2 —2] le—5 4 21
[—2 2 5
(&) 0 -2 —4]
g B
(B) -0 2 4]
Rl 2. =5
©) (10 —2 —4}
-2 2 7
®) | 10 -2 —4]

* 17. The determinant of matrix A is —5. What is the
missing value a?

1 -3 2
A=|0 1 2
3 -1 a
(A) =
(B) 5/22
(C)7
(D

) 1

a 18. If the determinant of matrix A is —40, what is the
determinant of matrix B?

4 3 2 1 2 1.5 1 05
R 1 2 -1 A 0 1 2 -1
2 3 -1 1 2 3 -1 1
11 1 2 1 1 1 2
(A) —80
(B) —40
(C) —20
(D) 0.5

19. What is the determinant of matrix A?
3.6
A=
2 4

B) 15
C) 14
D) 26

~ o~ o~ o~
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20. What is the inverse of matrix A?

A<l

[2 3
(A) 1 1]
3 2
o] \
[ 1 -3
(C) 1 2]
[-1 3
D) 1 _2]

1. What is the cube root of the complex number
(8,60°)7

(A) (2)(cos60°+ 7sin 60°)
(B) (2)(zcos20°+sin 20°)
) (2.7)(cos 20° + isin 20°)
2)(cos(20° + 120°n) + ¢sin(20° + 120°n))

Which of the following statements IS FALSE for
identity matrix, I?

(A) Iis a square matrix.

(B) All entries in I are zero, except the entries whose
row and column numbers are equal.

(C) All nonzero entries are equal to 1.

(D) AI=A"1

23. What is the transpose of matrix A?

5 8 5 8
A=
8 7 6 2

[8 7.6 2
(A)

|5 8 5 8

(2 6 7 8
(B)

8 5 8 5

cg B
(0)78

6

|2 8.

= (1
(D)87

5 6

8 2

24. What is the sum of the following finite sequence of

terms?
18,25,32,39,...,67

(A) 181
(B) 213
(C) 234
(D) 340

25. What is the sum of the following finite sequence of

terms?
32,80,200,...,19531.25

(A
(B
(C
(D

21,131.25
24,718.25
31,250

32,530.75

— ~— ~—~

26. Which of the following statements is true for a
power series with the general term a;2'?

L An infinite power series converges for z < 1.

IL. Power series can be added together or subtracted
within their interval of convergence.

III.  Power series can be integrated within their inter-
val of convergence.

(A) I only
(B) II only
(C) Tand III
(D) IO and III
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27. Expand the function f(z) about a=0 to obtain
f(b). What are the first two terms of the Taylor series?

[ 1
fz) = 323 +4z+ 8

A
>
"
[y

ca|"‘
+
oo | o

,\
=
Dugaet,
|l &le &l

—~
Q
~

W= OOl CO|H
+

—

=

~
—
[=>]

§ 28. Which of the following choices is closest to the

rationalized form of the complex number?

7+ 55.2
3+j4

(A) —0.030+51.8
(B) 1.67—50.5
(@) 233 51.2
(D) 2.33+;1.3

Problem 29 and Prob. 30 refer to the vectors A and B.

A =2i+4j+8k
B=—2i+j—4k

29. What is the dot product, A-B, of the vectors?
(A) —4i+4j—32k

(B) —4i—4j— 32k

(C) —40

(D) —32

30. What is the cross product, A x B, of the vectors?
(A) —24i—8j+10k
(B) —24i+8j+ 10k
(C) —4i—4j—32k
(D) —4i+4j—32k

31. What is the volume of a parallelepiped with si
represented by the zero-based vectors A, B, and C?

A=21-2j+k
B=4i+2j+2k
C=i+5j+4k

y

(A) 14
(B) 28
(C) 35
(D) 42

32. The cofactor matrix of matrix A is C. What is|
inverse of matrix A?

41243 6 =8 <k
A=1[3"2 2 C=|-5 10 "0
g9 4 Sgrongpa 4g
r0.25 0 07
(A) 0 0.50 0
L 0 0 0.25]
r0.25 0.50 0.337
(B) 10.33 0.50 0.50
[0.50 1.0 0.25]
1.2 —1.0 -0.40
(C) | =16 20 020
[ —0.20 0 040
0.80 0.40 —0.60
(D) | 020 —0.40 0.40
[ -0.40  0.60 0.80
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FE-STYLE EXAM PROBLEMS

1. What are the minimum and maximum values,
respectively, of the equation f(z) =52 — 227+ 1 on the
interval [—2,2]?

(A) —47,33
(B) —4,4
(C) 0.95,1
(D) 0,0.27 -

2. What is the first derivative, dy/dz, of the following
expression?

(zy)* =e
—(1—zlnz
P ( )
_y .
(C) _z_(l + Inzy)
y
x A}
3. What is the standard form of the equation of the line

tangent to a circle centered at the origin with a radius of
5 at the point (3,4)?

(3,4)

-10 ‘5\ 5 10 X

-5

90 |-
24195
3,2
(B) b=
dnesd ool B
C) y=
=g oy 25
D) y= el

4. Evaluate dy/dz for the following expression.

y= e "sin2z

—e ¥ (2sin 22+ cos 27)

)
)

C) e 7 (2sin2z+ cos 2z)
)

5. Evaluate the following limit. (z is in radians.)

- (952 — 1z + sin x)

o7 —sinz

>

0
1
C
D) 2(n—1)

n—1

(A)
(B)
(©)
(

For the following problems, use the NCEES
Handbook as your only reference.

6. What is the partial derivative dv/0y of the followinl
function?

v=3z2+9zy—i+cos(z2+x)
Inz
1
A ——
) 9 Inz

(B) 6z+ 9z — %z — sin(2? + z)

9zy?  y?  sin(2? +12)
C 2 =
(©) 3oty + 2  2lnz 24z

1
D L
(D) 9z + e

7. Determine the following indefinite integral.

3
/:c +:2c+4algc
T

T 4

(B) =2+ logz—8z+ C

%o

©) L+ mjf-2+¢
T

[\

8
o

() Z+mfs -2+ ¢

[\
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the shaded area between line 1, line 2, and the

LN
RV
/"'7& (5,5)
(0,3) &
(6,0)
(0,0) X

ate the following integral.

4
/8+2z2dx

141n|8-|—2x2| +C
-'5—6:0‘3 +C
' a.rctan-;-:+ C

) (-4)(8+22%) %+ C

What is the approximate area under the curve
/2 between y=2 and y=107

) 0.48
) 1.6
B 2.1
D) 3.0

‘What is the approximate area bounded by the
s y=8 — 2° and y=—2+12"7

12. What is the approximate total area bounded by
y=sin z over the interval 0< z <2n? (z is in radians.)

(A) 0
(B) m/2
©) 2
(D) 4

13. What is the approximate radius of curvature of the
function f(z) at the point (z,y) =(8,16)?

f(z) = 2* + 62— 96

(A) 1.90 x 107*

14. A peach grower estimates that if he picks his crop
now, he will obtain 1000 lugs of peaches, which he can
sell at $1.00 per lug. However, he estimates that his crop
will increase by an additional 60 lugs of peaches for each
week that he delays picking, but the price will drop at a
rate of $0.025 per lug per week. In addition, he will
experience a spoilage rate of approximately 10 lugs for
each week he delays. In order to maximize his revenue,
how many weeks should he wait before picking the
peaches?

(A) 2 weeks
(B) 5 weeks
(C) 7 weeks
(D) 10 weeks

15. What is the derivative, dy/dt, of y=sin’wt?
(A) 2wsinwt
(B) cos®wt
(C) 2sinwtcoswt

(D) 2wsinwtcoswt

16. What is the slope of the curve y=102"—3z—1
when it crosses the positive part of the z-axis?

(A) 3/20
(B) 1/5
(©) 1/3
(D) 7

PPl ©¢ www.ppi2pass.com
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17. What is the volume of revolution from z=0 to
z=3/2 when the function f(z) = 247 is revolved around
the y-axis?

(A) 3m/2

(B) 27n/16
(C) 35m/16
(D) 81m/16

o,
18. What is the derivative, dy/dz, of the expression
Py — e**=sin y?

262z
7. L
(A4) z2 — cosy

2e% — 2z
(B) =5—=Y
72 — cosy

(C) 2€* —2zy
(D) 2?2 —cosy

Problem 19 through Prob. 21 are based on the following
statement.

A two-dimensional function, f(z, y), is defined ‘as
flz,y) =22 - +3z -y

19. What is the gradient vector for this function?
(A) Vi(z,y) = (22% + 32)i + (—4* — v)j
(B) Vi(z,y) = (a® +§2”)i+ (-34° — 54
(C) Vf(z,y) = (4z+3)i+ (-2y — 1)
(D) Vf(z,y) = Bz +4)i - (2y + 1)j

20. What is the direction of the line passing through
the point (1, —2) that has the maximum slope?

(A) 4i+2j
(B) 7i+3j
(C) 7i+4j
(D) 9 —7j

21. What is the magnitude of the slope at the point
(1,-2)?

(A) 2.1
(B) 3.5
(C) 7.6
(D) 8.7

22. Determine the divergence of the vector funci
F(z,y, 2).

F(z,y,2) = zzi + "yj + To3yk
(A) z+¢€"
(B) z+ ye"+ 2127y
(C) z+y
(D) z+ ye®

23. Determine the curl of the vector function F(z,
F(z,y,z) = 32%i + 7€%yj
(A) Tey
(B) 7ei

(C) Te"yj
(D) 7e"yk

24. Determine the Laplacian of the scalar fun
12 — 9y + 5 at the point (3,2,7).

(A) 0
(B) 1
(C) 6
(D) 18

25. Find dy/dz for the parametric equations given.

=221
y=1 22t 411
(A) 3£
(B) 3#/2
(C) 4t—1

(D) (3%-2)/(4t—1)
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Solution

This is a first-order, linear differential equation. The
characteristic equation is

r—5=0
The root is
r=>5
The solution is of the form
y= Ceé
The initial condition is used to find C.
y(0) = Ce®O =3

c=3
y=3e%

Answer is B.

Problem 3 |

What is the Laplace transform of a time-dependent
function of magnitude e~ *?

OF
(B) ¢

) —

s+ a

Solution

By definition, as shown in Eq. 8.22,

= /Ooof(t)e_“dt

f)=e

[o.¢] [e ¢}
F(s)=/ e e stdt ———/ e~ (sta)t gy
0 0

Sl /ooe_(“'“)t( —(s+a))dt

s+ajy
_6—($+a)t o0

s+a -0

o-(28)

1
F(s)=s+a

This could also be determined directly from a table.

Answer is C.

FE-STYLE EXAM PROBLEMS

1. Solve the following differential equation.

Y +4y +4y=0

y(0)=1
y(0)=0
(A) y=(1-22)€™
B) y=(2- )¢
(C) y=(2+a)e™
(D) y=(1+2z)e>*

2. What is the correct general solution for the follol
differential equation?

dy

2
d2 d+y0

(A) y= Cisinz— Cycosz
(B) y= Cycosz— Casinz
(C) y= Cicosz+ Casinz
(D) y= e %(Crcosz+ Cysinz)

Problem 3 through Prob. 5 refer to the following
tion and initial conditions.

8y=e2 — 10y — 2y
y(0)=1
3
y(0)=-3

3. What type of differential equation is shown?
(A) nonlinear, second-order, nonhomogeneous
(B) linear, second-order, homogeneous
(C) linear, second-order, nonhomogeneous

(D) linear, third-order, nonhomogeneous

4. Which of the following statements is true
equation?

(A) The system defined by the equation is

(B) The complete solution to the equation wil
sum of a complementary solution and a
ular solution.

(C) The equation may be solved by su
integrations.

(D) An integrating factor must be used to
equation.
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Which of the following is a complete solution to the
ation?

= gez —In2z
y=9e" — 2¢*

41 —z _ 11 ,—4z 1 —22
Y= 108€ g™ +35

T 1—41_1 —2:::
y=¢e€ +4€ 1€

the following problems, use the-NCEES
ndbook as your only reference.

What is the Laplace transform of sin ¢ cos ¢?

Bl
s+ 2
1

) 2t+2

blem 7 and Prob. 8 refer to the Laplace transform
C .On, E(s). \

20

ey s(s+ 10)

What is the partial fraction expansion of £(s)?
i 1

What is the inverse Laplace transform of £(s)?
5‘. Ate_mt

BiPAe *+ B0

C) A+ Be '

Ae %t sin 5¢

blem 9 and Prob. 10 refer to the Laplace transform
tion, L(s).

s(s+ 10)

GG

9. What is the partial fraction expansion of £(s)?
25 75
¢ (A)

s+5 s+15
(B) s+5 5-515
) 1- s+5 5—?—515
* (D) 1_82-F_55_31515

10. What is the inverse Laplace transform of £(s)?

(A) (o) e 4 Cze_lst

(B) Cl e—3.75t _ 02 e—2t

(C) Cre71% 4 Cye 5t 4 Cye15t

(D) ¢ — Cae™5t — C3e7 15

54)

11. What is the inverse transform of the Laplace trans-
form function, £(s)?

= 20s
Elop= s +20s+ 75

(A) Ae™'5t 4 Bt
(B) Ate-T5t

(C) Ae Stcos15t
(D) Aetcos5t

12. What are the first three sets of terms in the Fourier
series of the repeating function illustrated?

f(1)
1 \/l/l/

s 27 t

(A) = —cos2t— (2)cos4t - (;)cos 6t

(B ) =— ( )sm2t— (211t>sin4t— (élg)sin&

(C) 411 - (%) (cos 2t + sin 2t + cos 4t

( )sm 4t + cos6t + (3)sm 6t)
( cos 2t + sin 2¢

(%) cos4t + (;) sin 4¢

(3%) cos 6t + (;) sin 6t>

®) 3-(
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13. What is the complementary solution to the follow-
ing differential equation?

Y — 4y + Ly = 10cos 8z

A) 2C1z+ Coz — Csz

B) (1% + Cpele

C) C1€*cosl.5z + Cre®®sin 1.5z

D) Cie*tanz + Coe’cotz ~

(
(
(
(

14. What is the Laplace transform of the step func-
tion f(1)?

f@)=u(t—1)+u(t-2)
(A) e 42
(B) 6—3_26—25

—2s

) 2 E

8
s 28
D) &£, ¢°
()s+s

s

15. A man borrows $10,000 now at a 15% effective
interest per payment period. Each loan payment totals
$3000. After the first payment is made, what is the out-
standing balance on the loan?

(A) $7000

(B) $8050

(C) $8500 '
(D) $13,000

16. A woman bought a car and financed $15,500 of the
purchase price. The effective interest rate per payment
period was 1%. She made two payments of $350 and
then decided to pay off the remaining balance in one
lump sum. What was the approximate balance?

(A) $14,800
(B) $14,900
(C) $15,000
(D) $15,100

17. The values of an unknown function follow a Fibo-
nacci number sequence. It is known that f(1)=4 and
f(2)=1.3. What is f(4)?

(A) —4.1
(B) 0.33
(0)27
(D) 6

18. What is the complete solution to the following dif
ferential equation?

Y +8y=16
y(0)=5
(A) —11e'8z+ 16
(B) e 24
(C) 3¢ 8x+2
(D) 5¢78

19. What is the inverse-transform of the ztransfo
function F(2)?

F(z):zj5

— 5k

>

el

e A )
o NN o
E

=)

20. Find the general solution of the following differ
tial equation.

dy

($2+9)Ei=zy
(A) y=v22+9+C
(B) y=2+9
(C) y=Cva2+9
(D) y=2"-9

21. Use Euler’s approximation to determine z(1.5);
value of a function at 1.5, given increments of time
0.25, (1) =1, and dz/dt=2z.

(A) 0
(B) 0.75
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