CSU FRESNO MATHEMATICS FIELD DAY

MAD HATTER MARATHON A

PART II

1.
How many roots does the polynomial 
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 have? 

A)
No roots.
B)
One real repeated root.
C)
Two real roots, one of which is repeated.
D)
Two real roots and one complex root.
E)
One real root and a pair of complex 
conjugate roots.

2.
Consider a group of 20 people.  If everyone shakes hands with everyone else, how many handshakes take place?
 

A)
400
B)
380
C)
200
D)
190
E)
None of the above.

3.
Suppose we are given a cubic box with sides of length 5cm.  A corner is cut off from the box in the shape of a triangular pyramid.  The edges affected by the removal of the pyramid are 2cm, 1cm, and 3cm long.  Find the surface area of the resulting figure.


A)
137


B)
123
C)
112
D)
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E)
None of the above.

4.
Three separate awards are to be presented to selected students from a class of 20.  How many different outcomes are possible if a student can receive any number of awards?

A)
8,000
B)
1,140
C)
120
D)
60
E)
27

5.
A retail store accepts either the American Express or the VISA credit card.  A total of 24% of its customers carry an American Express Card, 61% carry a VISA card, and 11% carry both.  What percentage of its customers carry a credit card that the establishment will accept?

A)
96%
B)
85%
C)
74%
D)
72%
E)
None of the above.

6.
Suppose we have a trapezoid ABCD with sides AB and CD parallel. Point E is on AD and F is on BC, with EF parallel to AB. The distance from A to E is 3/4 of the distance from E to D. If segment BC is 14 feet long, how long is segment FC? 

A)
6
B)
8
C)
21/2
D)
7/2
E)
None of the above.

7.
Two cards are randomly selected from an ordinary 52-card playing deck.  What is the probability that they form a blackjack?  In other words, what is the probability that one of the cards is an Ace and the other one is either a ten, a jack, a queen, or a king?
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B)

[image: image4.wmf]÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

2

52

1

4

1

4





D)

[image: image5.wmf]÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

2

52

1

4

1

4

2
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E)
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8.
A rectangular field is 6 m narrower than it is long.  If its width is reduced by 2 m and its length is increased by 3 m, the area is unchanged.  Find the original dimensions of the field.

A)
12 m wide, 18 m long.
B)
10 m wide, 21 m long.
C)
16 m wide, 27 m long.
D)
18 m wide, 24 m long.
E)
The dimensions cannot be determined by the information given.

9.
Which of the following is equivalent to 
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A)
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E)
0

10.
Find the sum 
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A)
0
B)
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E)
The sum cannot be determined.

11.
Find the value of n if 
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A)
0
B)
4
C)
25
D)
625
E)
1,250

12.
Solve the following equation on the interval 
[0, 2π]:
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A)
There is no solution.
B)

[image: image19.wmf]4

p


C)

[image: image20.wmf]4

3

p


D)

[image: image21.wmf]4

7

p


E)
Both
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are solutions.
13.
Solve 
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0

8

3

=

-

-

x

xe

x




A)
x = 0


B)
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E)
x = 0 and 
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14.
Solve for x: 
[image: image29.wmf].
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A)
0
B)
1
C)
2
D)
-5
E)
There is no solution.

15.
Determine 
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 for an angle in the first quadrant.

A)
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E)
Either C) or D).

16.
What is the largest possible area of a rectangular plot of land you can enclose with 120 ft. of wire?

A)
720 sq. ft.
B)
800 sq. ft.
C)
900 sq. ft.
D)
3,600 sq. ft.
E)
None of the above.

17.
Given an arithmetic progression of positive terms,
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.  If a1, a2, and a4 form a geometric progression and the sum of the four terms is a perfect square, what is the smallest possible value for a1?



A)
1
B)
10
C)
20
D)
100
E)
None of the above.

18.
A pressure control apparatus contains three electronic tubes.  The apparatus will not work unless all tubes are operative.  If the probability of failure of each tube over some interval of time is 0.1, what is the probability of failure of the apparatus?

A)
99.9%
B)
72.9%
C)
27.1%
D)
0.1%
E)
None of the above.

19.
Let z = x + i y.  Determine the real part of 
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20.
Determine the polar representation of 
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C)
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E)
None of the above.

21.
How many real solutions are there to the equation 
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A)
0
B)
1
C)
2
D)
3
E)
4

22.
Working together, Sam and Dave can paint their fence in 3 hours and 45 minutes.  Last year, it was Sam’s turn to paint the fence alone and he took 4 hours more than Dave did when he painted the fence himself the previous year.  How long did Sam take to paint the fence alone?


A)
10 hours
B)
8 hours
C)
6 hours
D)
4 hours
E)
2 hours

23.
Find all positive integers a less than 10 for which a10 + 1 is divisible by 10.

A)
3
B)
5
C)
7
D)
3 and 7
E)
3, 5, and 7
24.
In a sequence of integers, the value of each integer after the first is equal to two more than twice the preceding term.  If the fifth number is 14, what is the second number?

A)
-14
B)
-8


C)
0
D)
4
E)
8

25.
Fence posts are being placed at 25-foot intervals along a road 1,250 feet long.  How many fence posts are needed?

A)
49
B)
50
C)
51
D)
52
E)
None of the above.


26.
For what values of x does the following series converge?
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A)
x < 3
B)
x > 1
C)
x ≤ 3
D)
x ≥ 1
E)
1 < x < 3

27.
Which of the following is the equation of a parabola with a maximum at (-1, 2) and passing through (2, -1)?


A)

[image: image49.wmf]2

)

1

(

3

1

)

2

(

+

-

=

-

x

y


B)

[image: image50.wmf]2

)

1

(

)

2

(

-

=

+

x

y


C)

[image: image51.wmf]2

)

1

(

3

1

)

2

(

+

=

-

x

y


D)

[image: image52.wmf]2

)

1

(

3

)

2

(

+

-

=

-

x

y


E)

[image: image53.wmf]2

)

1

(

3

)

2

(

+

=

-

x

y




28.
Planet M orbits around its sun, S, in an elliptical orbit with the sun at one focus.  When M is closest to S, it is 2 million miles away.  When M is farthest from S, it is 18 million miles away.  Determine the equation of motion of planet M around its sun S, using S as the center of the coordinate plane and assuming the other focus lies on the positive x-axis.
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29.
Determine the equation of the circle centered at (1, -1) and tangent to the line 
y = 5.


A)
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30.
Find the greatest common divisor of 36 and 343.

A)
1
B)
3
C)
6
D)
12
E)
18

31.
Suppose ABCDE is a regular pentagon with the vertices labeled clockwise starting from A.  When you have traced in the clockwise direction 13/20 of the perimeter of the pentagon starting from vertex A, what side are you on?

A)
AB
B)
BC
C)
CD
D)
DE
E)
EA

32.
The mean on an exam in a math class with ten students is 85.  Suppose we arrange the scores from greatest (no one received a score of 100) to least and add 1 to the highest score, 2 to the second highest score, and so on, what would the new mean be?

A)
85.5
B)
90
C)
90.5
D)
100
E)
None of the above.

33.
Solve the inequality 
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34.
Suppose we have a right triangle with legs of length 6 and 8.  What is the length of the median to the hypotenuse?

A)
10
B)
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C)
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D)
5
E)
None of the above.

35.
Find the area of a rhombus with sides of length 14 and one angle of measure 120°.


A)
196
B)
128
C)

[image: image74.wmf]3

98


D)
98
E)
56

36.
If tan θ = -4/3, find cos θ.

A)
3/5
B)
4/5
C)
-3/5
D)
-4/5
E)
Either A) or C) is possible.

37.
Determine the sum of the even numbers from 0 to 500.

A)
125,500
B)
125,250
C)
62,750
D)
62,625
E)
None of the above.

38.
The binary system uses base-2 numbers (i.e., the only allowable digits are 0 and 1).  Which of the following base 2 numbers is divisible by 2?

A)
111
B)
110
C)
101
D)
011
E)
All of the above are divisible by 2.

39.
In the binary number system, what is 101 plus 110?


A)
211
B)
111
C)
1111
D)
1011
E)
None of the above.

40.
Determine the remainder of 
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A)
0
B)
-1
C)
x

D)
x ─ 1
E)
None of the above.

ANSWERS – Test II
1. E

2. D
3. A
4. A
5. C
6. B
7. A
8. D

9. B

10. B

11. E
12. E

13. E

14. B
15. C
16. C
17. A
18. C

19. E

20. D

21. B
22. A
23. D
24. C

25. C

26. E

27. A

28. D

29. C

30. A

31. D

32. C

33. D
34. D

35. C

36. E

37. C

38. B

39. D

40. B
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