
 
Directions:  Mark on the answer form the letter that is closest to the correct answer.  Make sure that your 
name(s) are on the answer form.  If you are on a team put your team number and school name on the answer 
form.  Remember that there is 5 points awarded for a correct response, 1 point for no response, and 0 points for 
an incorrect response. 
 
Books are often put together in 16 page sections.  The sixteen pages are printed on a larger rectangular (similar 
to page rectangle) piece of paper using both sides.  Then the larger page is folded in half with the shorter sides of 
the rectangle being matched up on each other.  Then new rectangular folded paper is again folded but 
perpendicular to the previous fold in a similar manner as the first piece was folded.  This process is repeated until 
the sixteen pages of a book are in correct position.  Then the folded paper is bound with other such sections and 
then is trimmed to remove the folds and allow the pages to turn.   
1. How many folds are necessary to create a sixteen-page section of the book?  

A. 3  B.  4  C.  8  D.  5  
2. What size in centimeters would the shorter side of the original sheet of paper have to be to publish a book 

that is 20 cm by 30 cm?  
A. 120  B.  90  C.  80  D.  60  

3. If the book is bound on the longer side of the folded rectangular sheet of paper and the edge that has the most 
folds, what is the minimum number of folds on any other side of the folded rectangular sheet of paper? 

A. 4  B.  0  C.  2  D.  1  
 
 
 
 
A driver has come to a network of roads and gates.  To pass beyond the 
network, the driver needs to pass through gate G2, then either gate G1 or 
gate G4, and then through gate G3.  G1 is open 30% of the time.  G2 is open 
40% of the time.  G3 is 50% open and G4 is 20% open. 
4. What is the probability that the route form A to D through G1 would 

have all three gates open?  
A. 0.05  B.  0.01 C.  0.10 D.  0.20 

5. What is the probability that gates G1 and G4 are both closed?  
A. 0.25  B.  0.75 C.  0.50 D.  0.55 

6. Determine the ranking, from least likely to most likely, the likelihood that gates do NOT block the path 
between two labeled sections by being closed.  

A. A to B, B to C, C to D  
B. C to D, B to C, A to B 
C. B to C, C to D, A to B 
D. Cannot be determined uniquely  

7. What is the probability that there would be at least one route from A to D with all gates open: G2 - G1 - G3 or 
G2 - G4 - G3?  

A. 0.02  B.  0.07 C.  0.10 D.  0.15 
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Imagine the digits 1-6 are written down in order: 1  2  3  4  5  6.  Then another set of the same digits is placed 
under of the first six digits, one digit under each of the first set of digits.  
8. If the digits below the first set are added to the ones above creating six separate sums, how many ways could 

the second set of digits be arranged so that the sums are all odd? 
 A. 20  B.  30  C.  40  D.  50  
9. If the second set of digits is randomly placed under the first set of digits, then added creating the six sums as 

in the preceding question, what is the probability that the sum of the sums is odd? 
 A. 0.01  B.  0.10 C.  0.05 D.  0.50 
10. If the digits below the first set are carefully chosen, placed, and multiplied by the ones above creating six 

separate products, what is the smallest sum of the six products possible? 
 A. 57  B.  54  C.  55  D.  56  
 
 
 
The graph gives the barometric 
pressure and the ambient oxygen 
pressure in mmHg at different 
altitudes above sea level.  mmHg is 
millimeters of mercury where 760 
mmHg is normal surface pressure.  
Pressure is commonly measured in 
several different units for example, 
760 mmHg is one atmosphere 
(ATM) or 29.92 inches of Hg or 
101.325 kiloPascals.  Ambient 
oxygen pressure is another way of 
indicating the amount of oxygen in 
the air. 
11. What is barometric pressure in 

ATM at the summit of Mt 
Everest?  

A. 3  B.  55  C. 1/3  D.  9   
12. What is the ambient oxygen pressure in kiloPascals at 4000 meters?  

A. 13  B.  65  C.  22  D.  95   
13. Which statement is most correct?  

A. The ambient oxygen pressure is significantly greater percentage (more than 10 percentage points) of 
the barometric pressure at the summit of Mt Everest than it is at sea level. 
B. The ambient oxygen pressure is a slightly less percentage (less than 10 percentage points) of the 
barometric pressure at the summit of Mt Everest than it is at sea level.   
C. The ambient oxygen pressure is significantly less percentage (more than 10 percentage points) of the 
barometric pressure at the summit of Mt Everest than it is at sea level.  
D. The ambient oxygen pressure is slightly greater percentage (less than 10 percentage points) of the 
barometric pressure at the summit of Mt Everest than it is at sea level. 

14. If the graph is extrapolated linearly to higher altitudes, at what altitude in kilometers would there be no 
barometric pressure?  

A. 11.5  B.  11.0 C.  12.0 D.  10.5  
15. Suppose a linear model is generated for the ambient oxygen pressure, P(x) = mx + b, where P is the pressure 

in mmHg and x is the altitude in meters.  What would be the values for m and b? 
A. -0.015, 30  B.  -0.08, 30  C. -0.015, 160   D.  -0.08, 160 
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On a classic style clock with a minute hand and an hour hand, the hour hand is 3 inches long and the minute 
hand is 4 inches long.   
1. If the clock reads 3:00, what is the distance in inches between the tip of the hands? 
 A. 3  B.  5  C.  4  D.  6 
2. If a coordinate grid is superimposed on the face of the clock with the origin at the center of the clock and the 

positive y-axis runs through 12:00, what are the coordinates, in inches, of the point at the tip of the hour hand 
at 10:00? 

 A. (2.5, 1.5) B.  (-2.5, 1.5) C.  (3.5, 2) D.  (-3.5, 2.0)  
3. What is the difference in the total distance in inches traveled by the tip of the hands over a two-hour period? 
 A. 47  B.  45  C.  42  D.  40  
4. What is the ratio of the speed of the tip of the minute hand to the speed of the tip of the hour hand? 
 A. 12:1 B.  13:1 C.  11:1 D.  14:1 
5. If the clock reads 4:00, what is the distance in inches between the tip of the hands? 
 A. 5.0  B.  6.0  C.  5.5  D.  6.5 
 
 
 
By US regulations, the stop sign for traffic is a regular octagon.  The red 
octagon has a width (shown by the arrow) of 750 millimeters.  The white 
border is 20 millimeters wide.  The vertices of the complete sign 
(including the white border) are labeled A through H in image to the 
right. 
6. What is the distance in millimeters from A to B?  

A. 325  B.  310  C.  250  D.  260  
7. What is the radius in millimeters of the circle that passes through A, 

B, and E?  
A. 375  B.  400  C.  427  D.  390  

8. If M is the center point of the octagon, what is the m∠MCD in 
degrees?  

A. 45°  B.  65°  C.  75°  D.  135° 
9. What is ratio of the area of the red octagon (including the white ‘STOP’) to the area of the entire stop sign?  

A. 85:95 B.  95:100 C. 8:9  D. 9:10 
10. If the sign is cut from square metal sheet that is 0.8 meters by 0.8 meters, what percentage of the metal is cut 

away?  
A. 12% B.  15% C.  20% D.  22% 
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The table and graph is 
information on gasoline 
and domestic natural gas 
prices from the Energy 
Information Admini-
stration of the US 
Government.  Month one 
in the table is January 
2014 and month two is 
February 2014.  The 
graph’s horizontal axis is 
the month and the 
vertical axis is price in 
dollars taken from the table. 
11. What is the rate of change in dollars per month of the gasoline prices 

from September 2014 to November 2014?  
A. -0.50 B.  -0.07 C.  -0.24 D.  +0.07 

12. Using what appears to be the best of the three following modeling 
functions to model gasoline prices where x is the month number from the 
table and P is the price, determine the value of a?  

i. P(x) = ax + b 
ii. P(x) = ax2 + bx + c 

iii. P(x) = a 
A. - 0.05 B.  -0.02 C.  3.2  D.  0.03 

13. What is the rate of change of the rate of change in dollars per month per 
month of the gasoline prices from February 2014 to March 2014?  

A. +0.15 B.  +0.04 C.  -0.04 D.  -0.15 
14. A cubic foot of natural gas contains 1000 BTU of energy.  A gallon of gas contains 114,000 BTU.  Natural 

gas price of a BTU is what percentage of the price of the of the gasoline price for one BTU in August 2014? 
A. 75% B.  60% C.  500% D.  175% 

15. It appears that the natural gas price is cyclical.  Assume the sine function is used to model the price and x is 
the month number and P is the price per cubic foot: P(x) = Asin(Bx + C) + D where A, B, C, and D are 
constants.  What is the product of the absolute value of A and the absolute value of D?  

 A. 25  B.  60  C.  90  D.  120  
 

Month Gasoline Natural Gas 
  $/gal $/1000 cu ft 

1  3.31   9.26  
2  3.36   9.77  
3  3.53   10.72  
4  3.66   11.79  
5  3.67   13.60  
6  3.69   16.06  
7  3.61   17.18  
8  3.49   17.39  
9  3.41   16.27  

10  3.17   13.15  
11  2.91   10.21  
12  2.54   9.68  
13  2.12   9.13  
14  2.10   8.84  
15    9.57  
16    10.48  
17    12.01  
18    14.17  
19    15.58  
20    16.28  
21    15.38  
22    12.68  
23    10.46  
24    9.39  
25    9.16  
26    9.08  
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Part One Part Two 
1.  A  3 1.  B  5 
2.  D  60 2.  B  ~ 2.6, 1.5 
3.  B  0 3.  A 15π  
4.  A  0.06 4.  D  16:1 
5.  D  0.56 5.  D  6.08 
6.  B 6.  A  327.2 
7.  C  0.088 7.  C  427.5 
8.  C  36 8.  B  67.5° 
9.  A  0 9.  D  0.901:1 
10.  D  56 10.  C  19% 
11.  C  ~0.33 11.  C  -0.25 
12.  A  13.33 12.  B  -0.02 
13.  B 13.  C  -0.04 
14.  C  ~ 12 14.  B  56.8% 
15.  C  ~ -0.013, 154 15.  B  ~12.5x4 

 
 

WSMC High School Regional Competition 

Topical Problems Key 
March 11, 2015 


