FE Sample Test Questions

copied from FE/EIT Sample Examinations, by Michael R. Lindeburg

Numbers/Measurement

     [image: image1.png]10, How many significant digits are there in the num-
ber 023059.110057

(A) 5

(B) ¢

(©) 1

) 1




Algebra/Functions
   [image: image2.png]1. The half-life of a radioactive isotope is 4.3 days.
How long will it take to reduce the original amount to
1%?

3.2 days
16 days





     [image: image3.png]1. What is the radius of a cirele with the following
equation?

G+ y? — Ay —12=0

(A) 35
(B) 40
(©) 5.0
(D) 6.0




     [image: image4.png]Ty

18, Which value is equal to logee™




     [image: image5.png]22, 1f i = /=1, what is the value of (1)'7
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     [image: image6.png]ibes

Which of the following equations correctly de
the shaded area of the 2-y plane?

(A) 20 -y<G6
B) 204+y<6
(€) 22-y=6
D) w+2y=6




     [image: image7.png]Problems 3-5 are based on the following statement.

Radioactive C' undergoes exponential decay with a
half-life of 5730 years.

3. What is the decay constant of C147
(A) 8.7x 107"y
(B) 1.2x 107" yr
(€) 1.8x 107 yr
(D) 2.6 % 107% y




     [image: image8.png]4. In a given sample of CM, what percentage will have
decayed after 10,000 years?

(A) 17%

(B) 30%
(C) 0%
(D) 83%

5. For a given sample of CM, how much time must

(elups(! before only one-fifth of the original amount re-

2300 years
9200 years

)

(B)

(C) 13,000 ye,
)

(D) 18,000 years




     [image: image9.png]12 A tank with a cross-sectional shape of an equilat-
eral triangle has dimensions of 4 m on all three sides.
What is the water level if the tank is 50% full by vol-
ume? The tank verlex points up.

(A) 1.0 m from the bottom
(B) 1.2 m from the bottom
(C) 1.7 m from the bottom
(D) 2.2 m from the bottom




Boolean Algebra

     [image: image10.png]16. For A=1,B =0, E =1, and F = 0, choose the
following correct ontputs.

:: anp )£
T} xor )&
E: orR }2

(A) C=1,D=1ad G=0
(B) ,D=0,and G =1
(C) C=0,D=1and G=1
(D) C=0,D=1,and G =0





Algebra of Sets
     [image: image11.png]17. A and B are subsets of Q.

A=(4,7,9)
B =(4,5,9,10)
Q= (4,5,6,7,8,9,10)

What is AU B?




Geometry

     [image: image12.png]14, An elephant is chained to a corner of a 30 m x 35 m
building. 1f the chain is 40 m long and the clephant can
reach 1 m farther than the chain length, what is the
maximum area the elephant can cover?

(A) 3870 w?
3960 m®




 

     [image: image13.png]Problems 13 refer to the following diagram.

. rady

1. Wh;\( are the coordinates of the circle’s center?





     [image: image14.png]2. What is the radins of the circle?
(A) V8
(B) 25
(©) 45
(D) 10

What is the
le and pas

ope of the line that is tangent to the
throngl the origin?





     [image: image15.png]14, What is the interior angle, 6, of a regular polygon
with seven side





Trigonometry

     [image: image16.png]12. The slope of a line is '/2. The slope of a second line
is —%s. The lines intercept at the point (3,1). What is
the acute angle between the lines?
(A) 270
(B) 50°
(C ) 60°
(D) 80°




     [image: image17.png]21. Which of the following is equivalent to sin 267

(A) 2sin0cos0
(B) cos?0 —
(C) sinfcosd
oy Lo





     [image: image18.png]6. What is the simplificd equivalent expression of

2 0 (in2 0) -
(cot® 0)(sin® 8) + Py

(A) 2sin0
(B) 2cos 6
(C) 2cos0
(D) 1




     [image: image19.png]12, The horizontal angle from the ground to the top
of a palm tree some unknown distance away is 46.18°
At a point 40 m divectly behind the first point, the
lorizontal angle to the top of the tree is 29.23°. What
is the distance from the palm tree to the first point?

(A) 42 m
(B) 46 m
() 51m
(D) 61m




Probability & Statistics

     [image: image20.png]9. Five fair coins are cach flipped once. What is the
probability that at least two of the coins will show

heads?

(A) 0.19
(B) 0.80
(C) 081
(D) 0.84




       [image: image21.png]8. What is the standard deviation of 1, 4, and 77

(A) 25
3.0




     [image: image22.png]19. What is the probability of picking an orange ball
ont of a bag containing seven orange balls, cight green
balls, and two white balls?

(A) 0.059
(B) 0.15
(C) 024
(D) 041




     [image: image23.png]11, Seven measurements are taken: 4.31, 4.39, 4.38,
36, 4.32, and 4.37. What is the sample standard
deviation?

(A) 0.0155

(B) 0.0167
(€) 0.0291
(D) 0.0313




Linear Algebra

     [image: image24.png]What is the determinant of the following 2 % 2 ma-

(A) =10
(B) -5
(© 9

(D) 10




     [image: image25.png]iis the (i, y) solution for the following sysie
of two simultancons equations?

3Gy =1
20—y =5





     [image: image26.png]19. What are the values of By and By?

RN

1 7

() Bi=—555 Ba= 55

7 i

(B) Bi =55 Ba= 55
(©) Bi=—mi =l
ST R T

(D) Bi=10; By =20




     [image: image27.png]24, Consider the matrices A and B, which are given

by
(763
A*{Q 1 4}

16
p= [2 1]
Which operation cannot, be performed?
(A) AB
(3) BA
(© )

(D) AT




Vector Algebra

     [image: image28.png]6. Given the vector V = i+ 2j + k, what is the angle
between V and the z-axis?

(A) 22°

(B) 24°

(©) 66°

(D) 80°




     [image: image29.png]0. Which is a true statement about the two vectors?

Vi=i+2j+k
Vy=i+3j- Tk

A) Both vectors pass through (0, ~1,6)
B) The vectors are parallel.

) The vectors are orthogonal

D) The angle between the vectors is 17.4°.

(
(
(
(




     [image: image30.png]16. Assume that three force vectors are applied at a
single point,

Fy=i+3j+4k

Ty =2+ 7k

Fy= —i4j+ 2k

What is the magnitude of the resultant force vector, R?

(8) 13
14




     [image: image31.png]24, What is the cross product of a vector and a scalar?

(A) avector
(B) a scalar
(C) a tensor
(D) cannat be determined




      [image: image32.png]5. What is the volnme of the parallelepiped for whic

vectors Vi, Va, and Vg are the coterminous edges

Vi=3it2tk
Vy=—i4j-2%k
Vy=j+2k

(A) 3
®) 7

(© 15
(D) 205




     [image: image33.png]13. What is the acute angle between vectors V; =
(3,2,1) and Va = (2,3,2) based at the origin?

(A) 25°

(B) 33°

(C) 35°

(D) 59°




     [image: image34.png]93, Consider three vectors, 4, B, and C, with the fol-
lowing two properties.

A (BxT)=0
B1T

Which of the following must be true?

(A) A B
(B) A, B, and C are coplanar
© A|c

(D) AltoBor T




Limits

     [image: image35.png]5. What is the value of the following limit?





     [image: image36.png]8. What is the limit?,





Differential Calculus

     [image: image37.png]11, A function of 2 is given below. Which (x,y) point
is & relative maximum or minimum?

y= o' - 152 +22 45





     [image: image38.png]13, A function is given. What value of & maximizes y?

0’
~2r=5

vty

CCEE
‘

-




     [image: image39.png]15.

What is a point of inflection for the following equa-

tion?

y = 92" + 2% — 15z + 32

—27, ~176,000)
1.2, -84,400)

0.037,32.6)
19.2, (JS 300)




     [image: image40.png]20. What is the gnmw positive value of y on the

curve 3

215/28




     [image: image41.png]Problems 48 are based on the following problem state-

ment.

Some campers are walking back to their truck. They
are 4 km from the road on which the truck is parked,
and the truck is 6 km down the road. They walk in a
straight line, but not directly back to the road.

4km

campers




     [image: image42.png]The campers walk at a rate of 2 km per hour in the
forest and 4 km per hour on the road.

4. What is the equation that describes the total time
it, takes in hours for the campers to walk to the truck?

2416) + (6 — =)
Va?+16 6
PR

(B) tow =
(C) trotar = 2Va% + 16 + (4)(6 — )
2

(D) trotar





     [image: image43.png]5. What d

walking time?
(A) 2km
(B) 4/v3 km
(C) 4km
(D) 4V2 km

mee must 2 be to minimize the campers’

6. What distance nust @ be to maximize the walking
time?

)0
B) 3.5 ki
C) 4km
D)

6 kem

7. What is the minimum possible walking time?

(
3
(
(D)

8. What is the maximum possible walking time?





     [image: image44.png]2. What is the slope of the line tangent to the parabola
y = 122% + 3 at a point where 2 = 57




     [image: image45.png]7. What is the derivative with respect to a of

(D) (JH 1)\/“, T o2




[image: image46.png]Problems 1 and 2 refer to the following diagram.

parabola

3,00 ¥

1. What i

s the equation for the line tangent to the
parabola ¢

L point (2,40/9)7

16

(A) y=—-gu+8

) I

B) w— eyt

B) =gty
9 13
EY'/‘F 1
32 s

0) g ety




     [image: image47.png]2. What is the equation for the line perpendicular to
the parabola at point (2,40/9)7





     [image: image48.png]9. What is the slope of the curve, g, at the point
(=3,-11)7

24w 425

(A) 3.0
(B)
(C
(

9 75
D) 100

10, At which value of y does the relative minimum oc-
cur for the eurve described in Prob. 97

(A) —19.5

(B) ~11.0

(©) 37.0

(D) 44.6

11, AL what value of y does the inflection point oceur
for the curve described in Prob. 97

(A) —25.0
(B) 0.33
(C) 16.8

(D) 330




Integral Calculus

     [image: image49.png]7. Bvaluate the following definite integral.

L3





     [image: image50.png]and x




     [image: image51.png]23, What is the volume of the object created when the
area bounded by y = 0, z = 0, and y = V4
rotated about the y-axis?

(A) ‘}1

(B) 8

€)1

(D) 3





     [image: image52.png]9. What is the integral fa(e + 1)da?

a3
() FHetC





     [image: image53.png]18. What is the total area inside the cardioid, r?





     [image: image54.png]6. What is the area bounded by the curve y
a-axis, and the lines @ = —2 and x = 17





     [image: image55.png]7. Where he centroid of the area bounded l»y Hw
curve y = 27, the z-axis, and the lines @ = 0 and = =

(1.6,7.8)
— (1.8,5.8)

8 What is the moment of inertia about the z-axis of
the area defined in Prob. 77

(A) 120
(B) 240
{C) 2000
(D) 5900



     
Differential Equations

     [image: image56.png]17. What is the solution to the differential equation if
2=1latt=0 and de/dt = 0at t =07

P
1 gz I +8z=5

(A) e dte

(B) e ?(cos2t+sin2t) + §

(C) et dte 4 2

(D) e 4 Jre™ 4 §




     [image: image57.png]Problems 9-12 refer to the following equation.

2y =3ay+1

9. The equation is a

(A) second-order polynomial of two variables
(B) order, homogeneous equation
(C) linear

~order differential equation.
(D) second-order differential equation




     [image: image58.png]10. How many initial conditions are required for the
equation to have a unigue solution?

(A) none
(B) one
(C) two
(D) three

11. What is the integrating factor?
) 3w
®) 3/2
© e
o)





     [image: image59.png]12. What is the solution?





     [image: image60.png]Problems 20-22 refer to the following equation.

ay +30-1=0

20. What type of differential equation is this?

) homogencous
) second-order linear
) mon-lin

first-ordes

N

(A
(B
(&
(D

separable

21, The solution for this equation is
(A) y=In(l-32)+C
(B) y= 71 -3+C
(€) y=1h

(D) y=Inw—

B+ C
322

+C

22, In the differential equation 2y’ + 3z ~ 1 = 0, if
y = Lwhen @ = 1, what is the constant of infegration,

c?




Laplace Transforms

     [image: image61.png]1. The Laplace transform of a step finction of height
his

(A) s/h

®) 1/s

() 1/h

(D) h/s




Taylor Series

     [image: image62.png]15. Which of the following statements is true con
ing the Taglor series expansion for cos #7
(A) The serics contains only odd powers of 2.
(B) The series coutains only even powers of
(C) The serias contains only negative odd powe
of .
(D) The sexies contains only every other odd power
of &





