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221. A line passes through (2, 5) and is perpendicular
to the line 3x − 5y = 7. The equation of the line is

(A) x y5 3 5+ =

(B) x y3 2 16+ =

(C) x y3 5 31+ =

(D) x y5 3 25+ =

222. Earthquake intensities are measured using a
base-10 logarithmic scale called the Richter scale. The
Richter scale measurement gives the exponent of the rel-
ative intensity of the earthquake. The 1906 San Fran-
cisco earthquake is estimated to be 8.3 on the Richter
scale. An Alaskan earthquake measured 8.4. The ratio
of intensities of the Alaskan earthquake to the 1906 San
Francisco earthquake to the second decimal place is

. (Fill in the blank.)

223. A parabola described by the equation y = 2x2 is
rotated about its y-axis. The volume between y = 0 and
y = 10 is . (Fill in the blank.)

224. Two vectors are

A i j k2 † †2 †= + +

B i j k6 3 †2=

The angle between the vectors, to two decimal places, is
. (Fill in the blank.)

225. A construction crew initially places 100 yd3 of
concrete per unit time. The crew undergoes a series of
productivity training sessions. After each productivity
training session, the rate of placement of concrete
increases by 5% from the previous period. The volume
of concrete the crew can place in a day after 10 training
sessions, in whole cubic yards, is most nearly .
(Fill in the blank.)

226. The equation for a parabola is shown.

y x x
1
6

†2=

The parabola’s curvature at x = 3 is . (Fill in the
blank.)

227. A state lottery requires a winning player to
match 3 numbers drawn from an urn containing 10

balls, numbered 0 to 9. The three numbers are drawn
randomly from the urn, one at a time, without replacing
the picked ball. The probability of one entry winning
the lottery is most nearly . (Fill in the blank.)

228. A 500,000 ft2 area is excavated to construct a
shopping mall. The foundation is expected to be parti-
ally on sandy silt and partially on rock. One geotechni-
cal report estimates that the foundation is 25% sandy
silt, and the other report estimates that the foundation
is 55% sandy silt. The unit cost to excavate sandy-silt-
type material is $100/ft2, and it costs $300/ft2 to exca-
vate the rock to the specified depth. The owner gives
the first report double the weight of the second report.
The expected foundation cost (in millions of dollars) is

. (Fill in the blank.)

229. If the mean 1 year rainfall in an area is 30 in and
the standard deviation is 6.6, the coefficient of variation
is most nearly %. (Fill in the blank.)

230. A data set consists of four points, as shown.

xj yj
2 9
3 11
5 15
9 22

Using least square regression, the line equation that best
fits the data form is y = + x. (Fill in the
blanks.)

231. Which of the following statements about the pro-
fessional code of ethics is (are) INCORRECT, if any?

(A) Bribery is defined as remuneration for perform-
ance of an act that is consistent with the work
one is hired to perform.

(B) Bribery is defined as remuneration for perform-
ance of an act that is inconsistent with the proj-
ect contract.

(C) A gift is defined as something given after an act
is done in accordance with one’s obligation,
without prior knowledge or expectation.

(D) If a gift is perceived as a bribe, then it is a bribe.

(E) It is always ethical for a licensee to make a polit-
ical contribution.
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232. Which of the following is NOT an example of pro-
fessional misconduct?

(A) fraud

(B) gross incompetence

(C) gross negligence

(D) running a website denying climate change

233. When providing design services for a construction
project, which standard of care do the courts tradition-
ally assign to the engineer in responsible charge?

(A) The engineer should produce a set of perfect
drawings.

(B) The engineer should meet the minimum require-
ments of the governing building code and no
more.

(C) The engineer should use state-of-the-art meth-
ods that a reasonably prudent engineer would
follow when designing similar projects in similar
localities.

(D) The engineer is responsible for the job site safety
of workers.

234. A licensee makes a professional judgment that is
overruled. The licensee believes that the life, health,
property, or welfare of the public is endangered. Who
should the licensee inform?

(A) the licensee’s employer
(B) the licensee’s client
(C) other authorities as may be appropriate

(D) A or B, and C

235. An owner issues a request for proposal (RFP) for
the construction of an office building per drawings and
specifications. The RFP requests potential bidders sub-
mit their bids. A contractor submits a bid to do the
work for $1.1M. After two months, the owner asks the
contractor to reduce the price and do the work for $1M.
Under contract law, which statement is the fairest?

(A) The contractor may walk away and refuse to do
the job for the reduced sum.

(B) The contractor can’t walk away and must do the
work for $1M.

(C) The contractor is entitled to demand that the
owner accept its original $1.1M bid.

(D) The contract may declare the original bid
expired since the owner took too long to call the
contractor back.

236. A design firm anticipates that it would need to
upgrade its computers and drafting system in 5 years.
The upgrade will cost $500,000. The firm makes depos-
its every month into an account that earns 0.5% interest
compounded monthly. The minimum amount the firm
should deposit every month to save for the anticipated
cost, to the nearest whole dollar, is . (Fill in the
blank.)

237. A prospective project is expected to generate the
annual cash flows shown. The inflation rate is expected
to be 10%, which is accounted for in the tabulated cash
flows.

time (end of year)j cash flow ($)j
1 80,000
2 120,000
3 180,000
4 270,000

The real rate of growth is most nearly %. (Fill in
the blank.)

238. Equipment selection has been narrowed to two
options. The costs, life expectancy, and salvage values
are shown. The expected rate of return is 8%.

parametersj
equipmentj
1j 2j

initial cost $50,000 $75,000
annual maintenance $15,000 $10,000

life expectancy (yrs.) 10 15

salvage value $5,000 $12,000

Select two options to identify which equipment is better
and the amount the selection saves.

(A) Equipment 1 is a better choice.

(B) Equipment 2 is a better choice.

(C) It saves approximately $1800.

(D) It saves approximately $4200.

(E) It saves approximately $8500.

239. Two alternatives for a construction project are
being considered. Alternative A costs $1M initially and
$100,000 in service and maintenance each year. Alterna-
tive B costs $1.8M and $65,000 in service and mainte-
nance each year. Assume a service life of 25 years, no
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salvage value, and no interest. The engineer should rec-
ommend that the owner

(A) select alternative A

(B) select alternative B

(C) select either alternative

(D) reject both alternatives and explore a third
option

240. An engineering firm presently gets its drawings
printed at a local blueprint facility. The firm’s owner is
considering buying a new printer for printing its draw-
ings in house. The printer costs $40,000, and the annual
operational and insurance cost is $3000. The life expect-
ancy of the printer is 5 years with no salvage value. The
printer is expected to generate $15,000 per year in sav-
ings for the firm. The rate of return on the printer, to
the nearest whole percent is, . (Fill in the blank.)

241. Oil Company A must decide whether or not to
drill for oil at a particular location for which the com-
pany has drilling rights. There are two possible out-
comes: striking oil and not striking oil. If the decision is
made to drill and the company strikes oil, the oil would
be worth $13M. The cost of drilling would be $3M. At
present, Company A can sell the drilling rights to Com-
pany B for $1M, with a contingency to receive another
$1M if Company B strikes oil. Based on the geological
assessment, the probability of striking the oil at the
location is 0.30. The maximum expected payoff to the
oil company is most nearly

(A) $900,000

(B) $1,300,000

(C) $3,900,000

(D) $10,000,000

242. A pole is held vertical by two cables, as shown.
All connections are pinned, and the tension in cable AB
is 100 N.

A

B
30° 45°D

C

From the options given, select two that denote the type
of force in cable AC and its magnitude.

(A) tension

(B) compression

(C) 82 N

(D) 100 N

(E) 122 N

243. A rooftop unit (RTU) hanging from a crane
requires a horizontal pull to be placed at its specified
location, as shown. The RTU weighs 1200 lbf.

T  

3m  

A  

B  

10m  α

w

The required pull tension, T, is most nearly

(A) 37 lbf

(B) 360 lbf

(C) 1200 lbf

(D) 11,500 lbf

244. A 10 m long cantilever is carrying a uniformly
distributed load of 2 kN/m over its entire span. From
the options given, select two that denote the type of
moment at support and its magnitude.

(A) clockwise

(B) counterclockwise

(C) 10 kN-m

(D) 100 kN-m

(E) 200 kN-m

45E X A M 3 45



P P I • p p i 2 p a s s . c o m

245. Consider the rooftop unit shown.

T  

3m  

A  

B  

10m  α

w

If the unit mass is 1000 kg, the required tension in the
pull, T, is most nearly

(A) 3 kN

(B) 300 kN

(C) 1000 kN

(D) 3000 kN

246. An overhang beam carries four point loads, as
shown. All loads are in kN, and the distances are in
meters.

A

2 5 

3 4 2 4

3 

3

4 

B

From the options given, choose the two that denote the
direction of the reaction at support A and its
magnitude.

(A) upward

(B) downward

(C) 1.5 kN

(D) 4.0 kN

(E) 15.0 kN

247. Consider the T-beam section shown.

60"

5"

30"

12"

The distance from the bottom of the beam to its cent-
roid is most nearly

(A) 19.8 in

(B) 21.55 in

(C) 22.95 in

(D) 23.45 in

248. Consider the T-beam section shown.
60"

5"

24"

12"

The moment of inertia about its centroidal axis is most
nearly

(A) 15,000 in4

(B) 30,000 in4

(C) 45,000 in4

(D) 60,000 in4

249. A 100 kg block is placed on a sloping plane
inclined at 30° to the horizontal. The friction coefficient
at the interface between the block and the sloping sur-
face is 0.3. The minimum force required to stop the
block from sliding down the slope is most nearly

(A) 240 N

(B) 290 N

(C) 300 N

(D) 980 N

250. A car traveling at a speed of 12 mph on a cliff
rolls off and falls on the ground 12 ft below. The dis-
tance the car will travel horizontally before hitting the
ground is most nearly

(A) 10 ft

(B) 12 ft

(C) 15 ft

(D) 18 ft
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