[image: image1.png]Mu Applications
FAMAT State Convention 2000

For all questions, answer E. NOTA means none of the above answers is correct

01)

02.)

03.)

Henry B. Plant leaves Tampa on his train for the 181 mile trip to Jacksonville at 0900a.
Henry M. Flagler departs from Miami for the 330 mile trip to Jacksonville. Both Mr.
Plant and Mr. Flagler travel on trains that make the trip at a constant speed of 40 mph. At
which time below can Mr. Flagler leave Miami and still arrive in Jacksonville before Mr.
Plant if Mr. Plant stops for one hour in Gainesville?

A. 06:15a B. 06:20a
C. 07:15a D. 07:20a
E. NOTA

Juan Ponce de Leon, Hernando de Soto, and Panfilo de Narvaez stand at three points in
Florida that form a triangle and are inscribed in a circle. If the distance between de Leon
and de Narvaez is 36 kilometers, de Soto and de Leon is 18 kilometers, and the arc from
de Leon to de Narvaez is 180 degrees, then what is the direct distance from de Narvaez to
de Soto?

A, 18km B. 182 km
C. 36\3 km D. 183 km
E. NOTA

Amy constructs a circle of equation x? +y?=81. Yovanni visits Amy and removes a
ring of the circle between radius = 1 and radius = 2. What is the combined area of the
resulting circle and torus after Yovanni has modified Amy’s initial circle?

A 3n B. 787

C. 81n D. 7in

E. NOTA
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Chief Osceola has weapons accuracy scores of 98.55, 86.15, 97.25. What is the
minimum score he needs in order to have a four score average that is at least 91.0?

A 80.91 B. 82.0
C. 81.0 D. 81.5
E. NOTA

Q has created a miniature rocket weapon for Agent 007. Its projectile is ejected
horizontally and observes the relation h(t) = - -zl-at2 +k, where a=9.81 m/s?, h(t) is
vertical height off the ground, and t is time in seconds. Given this vertical limitation,
how far can the projectile travel in the horizontal direction before hitting the ground if
ejected from the rocket at a speed of 1000 kmvhr (horizontal) for k = 1.5m, (accuracy to
the tenths decimal place)?

A 553.0 km B. 153.6 m
C. 553.0m D. 153.6 km
E. NOTA

Air Force Lt Gen Kenne wants to know how steep of an angle the new F-22 Air
Superiority Fighter can obtain assuming that it moves a horizontal distance of 200 m
when traveling a hypotenuse distance of 400 m. She assumes that you will use a right
triangle to obtain this answer.

A 45 degrees B. 30 degrees
C. 60 degrees D. 50 degrees
E. NOTA

In electrical engineering, a well known equation used for analyzing various circuits is
voltage = current * resistance, or v =iR. Knowing that you have a constant voitage of 5
being supplied, what is the difference in current if the resistor value is changed from 25 x
10E3 to 100 x 10E3?

A 6.67 x 10E-5 B. 3.75 10E5

C. 1.5 x 10E-4 D. 3.0x 10E-5

E. NOTA
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11.) Paul’s ID number is four times Rich’s ID number and half of Mike’s number. The

12.)

13)

product of all three numbers is 864. What is the nearest prime number larger than Mike’s
number?

A 5 B. 11
C. 13 D. 29
E. NOTA

Peter is looking at an architectural engineer’s blueprint for designing a storage building.
Given the measurements on the blueprint, and that the building's actual longest side is
40 meters, what is the perimeter around the actual building?

0.06
0.12

A. 800 m B. 60 m

C. 120 m D. 360 m

E. NOTA

A B757 departs Tampa for Denver covering the 1513 mi distance in 223 min. Two hours
later, a B777 leaves Orlando for the 403 mi flight to Atlanta, flying there in 1 hr. The
B757 then leaves Denver for Washington, D.C., a trip of 1464 miles before returning 810
mi to Tampa at 0500p. The B777 aircraft makes the 1589 mi journey to Salt Lake City
from Atlanta in 4 hrs 5 min and returns 1929 miles to Orlando, completing its trip. Which
flight path encloses the larger area?

B777
B757
same area covered

not enough information to determine
NOTA

moowp
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14.) Dan has built a fence about a square area. If he wants to decrease the perimeter by fifteen

15)

16.)

17.)

percent, by what percentage will the area change?

A 72.25% B. 27.75%
C. 15% D. 85%
E. NOTA

Cristy is making a trip from Berlin to Tampa. She leaves Berlin at 1155a local Berlin
time and arrives in Tampa at 0950p local Tampa time, knowing that Berlin is in the
(GMT+1:00 hours) time zone and Tampa is in the (GMT-5:00 hours) time zone. How
many hours was her actual travel time?

A 15 hr 55 min B. 9 hr 55 min
C. 13 hr 55 min D. 8 hr 5 min
E. NOTA

Karen is a civil engineer who needs to cover the interior of a holding tank surface with
tiles. The holding tank is in the shape of a rectangular prism. If each side measures

6m tall and 10 m wide, the top of the tank is open, and the bottom of the tank needs to
be tiled also, how many tiles will Karen need if she uses square tiles that have an area of
100 square centimeters?

A 34 B. 340
C. 3400 D. 10000

E. NOTA

A manufacturing company uses a pulley system that uses a pulley of radius 5.0 cm
(pulileyl) and a pulley of unknown diameter (pulley2). If pulley2 is running at 100rpm
when pulley! is running at 80rpm, then what is the radius of the pulley2?

A 41 cm B. 6 cm

C. 45cm D. 4 cm

E. NOTA
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18.)  Gottfried Wilhelm Leibniz sat in his office one day and devised the operation: I'x = ¥ x°.

19.)

20.)

Find the value of x if the value of the operation I'x is 152—45 ?

3
A 35 B.  5[31/4]
C. 250 D.  5/[36]
E. NOTA

The National Park Service wants to purchase two square-shaped areas to create a research
area near the Everglades to study the Felis concolor coryi. The combined area of the two
sections is 13 square miles. The perimeter of the smaller section is 4 miles shorter than
the larger area. What is the area of the larger protected square?

A 4 square miles B. 3 square miles
C. 2 square miles D. 9 square miles
E. NOTA

In an open field, Clayton stands at point C, Erica at point E, Iyad at point I, and Peppi at
point P as shown in the figure below. The measure of minor arc EI is 140 and rays CI and
CE are tangent to the circle at points E and I. Find the angle measure of EIP.

A 100 degrees B. 90 degrees
C. 110 degrees D. 150 degrees

E. NOTA
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21.) William inscribes a circle in a quadrilateral ABCD as shown in the figure below. QRST

22)

23)

are the tangent points of the quadrilateral to the inscribed circle. Find the perimeter of
ABCD if AQ =3x+4, AT = 5x-2, QB =3x+3, BR =4x, RC=6, SD = 3x-2, and DT =
2x+1.

Q
A B
T R
D s ¢C
A 76 B. 78
36 D. 80

E. NOTA

Bill and P. J. each construct a right triangle. Bill’s right triangle has two legs of length 5
cm and P. J.’s has one leg of 3 cm and a hypotenuse of 6 cm. Courtney wants to know
what is the ratio of the smallest angle in Bill’s triangle to the smallest angle in P. J.’s
triangle (in degrees).

A 3:2 B. 11
C. 1:2 D. 3:4
E. NOTA

Elizabeth is given the figure and measurements below as part of a design project.
Unfortunately, the length of segment DE has somehow been lost. Find the length of DE
so that Elizabeth can continue her work on the design project.

CB=7
5 A AB=3
c CE=12
D E
A. 5/2 B. 6
C. 37/6 D. 19/2

E. NOTA
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Engineers and mathematicians must often work together on major projects. An engineer
needs the volume of a sphere in order to contmue with the problem The mathematician
replies that the equation of the sphere is (x-10)* + (y+2) +(z-1)* = 49. The engineer
sends his thanks and now knows the volume of the sphere. If the engineer has a
rectangular box with the measurements: length=70, width=10, height=0, What is the
volume of the box with the spherical volume removed? (all numbers are in same units)

A 6300 B. 6300 -[(13727)/3]
C. (1372m)/3 D. 6300 -[(196m)/3]
E. NOTA

A golfer flying to West Palm Beach (PBI) knows that the temperature on a specific day
rises at a constant rate of 1.5 degrees per hour from 06:00a until 03:00p. If he calls for
weather at 07:00a when he leaves and is told that it is 14 degrees outside, what will the
temperature be upon his arrival if his flying time to PBI is 1 hour 2 minutes and he
makes a 58 minute stop in Vero Beach?

A 15.5 B. 18.0
C. 18.5 D. 20.0
E. NOTA

Maria throws a dart to Cartesian coordinate point (10, 3) and Isai throws a dart to point
(7, 8). They argue who is more accurate and agree to Bolu’s method of determining who
is the winner by measuring distance to the origin. Whose dart is closer to the origin?

A Isai B. Maria
C. Bolu D. cannot be determined
E. NOTA

Matt has a pool that loses 2% of its volume per day due to evaporation. How much water
must he add in order to refill the pool to 99% of initial volume if he has an initial volume
of 10,000 m® and did not refill the pool for 2 days.

A 296m’ B. 39%m’

C  300m’ D 400m’

E. NOTA
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Jaime is driving from Pensacola to Miami. If she covered 450 km in four hours and
drove this distance at a constant speed of 120 km/hr, for how long did Jaime stop during
this four hours?

A, 3 hr 45 min B. 25 min
C. 3 hr 15 min D. 15 min
E. NOTA

A teacher tells Ashish that he must solve for x in the following equation: x* — 169 = 0.
What is the product of the difference between the roots and the first two digit prime
number?

A 13 B. 26
C. 286 D. 143
E. NOTA

A secret code is required to enter Fort Brooke, Florida. The cipher key is A=1, B=2,
C=3, ...., Z=26. The sentry at Fort Brooke provides you with the following information:

Entry 1: number of sides a pentagon possesses

Entry 2: add two to the number of sides of a dodecagon

Entry 3: square root of 2*

Entry 4: number of questions on 2000 FAMAT Mu Applications Exam divided by 6
Entry 5: number that can be expressed as 2° x 3

Entry 6: product of any number multiplied by this unknown yields the original number
Entry 7: positive root of x* — 7x -78

What is the decoded entry code to Fort Brooke?
A ENDEXAM B. ENDTEST
C. EPDEXAM D. EPDEXAF

E. NOTA
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Al E. Gator constructs the geometry problem with isosceles right triangles, as shown in
the figure below, what is the distance of segment EG

A 4 B. -2
C. 2 D. 22
E. NOTA

09.) Mary McLeod Bethune is at one corner of a square, standing at coordinate (3, 7).

10.)

Marjory Stoneman Douglas stands at coordinate (-1, 10), an adjacent corner. What is the
distance of the square’s diagonal?

A 25 B. 125
C. 25\2 D. §
E. NOTA

Emily is a biomedical engineer who has designed a multi-function, portable intravenous
(IV) drip counter. One of the modes of operation counts IV drips that are 1/60 mL in size.
What is the volume (in mL) and rate (mL/min) if the device has detected 55 drips in 50
seconds and the drip rate is constant?

. 11 11 .
A -{—: mL;:—é mL/min B. 1 mL; 3 mL/min

C. 13 mL;{3 mL/min D 55mL; 66 mL/min

E. NOTA







