2004 Mu Alpha Theta Convention

Hustle:  Probability and Statistics

  1.  If P(A) = 0.2, P(B) = 0.35, and P(A(B) = 0.45, find P(A(B).

  2.  In a class of 20 students, the average quiz score was 81.0. Find the minimum possible class average if 5 additional students take the quiz if the quiz scores range from 0 to 100 inclusive.

  3.  The z-score for an observation is 2.5.  The distribution is normal with mean 18 and standard deviation 2.  What was the raw score for the observation?

  4.  Select two real numbers from 0 to 2.  Find the probability that the sum of their squares is less than 4.

  5.  The average weight of Wonder Woman, Superman, Batman, Hawkman, and Supergirl is 175 pounds.  If the average weight of the men is 205, find the average weight of the women.

  6.  Solve for n if nC3 = nP2.

  7.  The digits 1 through 9 inclusive are written on index cards, one digit per card.  Five cards are drawn , one after the other, without replacement.  Find the probability that the cards drawn are in ascending or descending numerical order.

  8.  Ten distinct points are chosen on the circumference of a circle.  How many different inscribed quadrilaterals can be formed using the points as vertices?

  9.  An unfair coin is five times more likely to land heads than tails.  Find the probability that two tosses of this coin will result in one of each face.

10.  Each ordered pair represents respectively the height and armspan of a person in an experiment.  All measurements are given in inches.  Use linear regression based on the data to predict the armspan for a person who is 56 inches tall.  Round your answer to the nearest inch.  (55, 50), (61, 63), 

(58, 60), (59, 55)

11.  If A and B are independent events, P(A)=2/3 and P(B) = 9/10, find P(A(B).

12.  How many positive integral factors does 1,440 have?

13.  Find the coefficient of the quadratic term in the expansion of 
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14.  The marbles in a jar are red, blue, and yellow.  If there are 16 red marbles, 20 blue marbles, and the probability of randomly selecting a yellow marble is 1/10, how many marbles are in the jar?

15.  Of 60 students surveyed, 15 answered they were bilingual and 24 answered they knew calculus.  If 30 students said they were neither bilingual nor knowledgeable about calculus, what is the probability that a surveyed student selected at random is both bilingual and knows calculus.

16.  From a deck of 32 cards, in how many different ways can you select 4 cards?

17.  A toy twin engine plane will complete its flight if at least one of its engines works.  If the probability that the port engine fails is 0.36, the probability that the starboard engine fails is 0.24, and the probability that both engines fail is 0.10, find the probability that the plane completes its flight successfully.

18.  Square R is centered at the origin and has one vertex at (10, 10).  Find the probability that a point selected at random from inside R is also inside the curve 4x2 + 25y2 = 100.

19.  In how many distinct ways can the letters in ROCKETCITY be arranged?

20.  You decide to test the fairness of a two-sided coin.  In 25 tosses of the coin, 16 are heads and 9 are tails.  In order for exactly 60% of the tosses result in heads, how many of the next 15 tosses must result in tails?

21.  One of the first 100 positive integers is chosen at random.  Find the probability that the integer is also a triangular number.

22.  For the data represented in the histogram below, which measure of central tendency is largest, the mean, median, or mode?



23.  Calculate the greatest integer of the average score for the frequency distribution below.

	score
	frequency

	5
	32

	4
	8

	3
	15

	2
	12

	1
	8

	0
	3


24.  Calculate the number of distinct ways to arrange 5 puppies and 3 kittens in a line for a photograph with all the puppies together and all the kittens together.

25.  Find x in terms of n and k if 
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  1.  If P(A) = 0.2, P(B) = 0.35, and P(A(B) = 0.45, find P(A(B).


Solution:  0.45 = 0.2 + 0.35 – P(A(B) so P(A(B) = 0.10 or 1/10
  2.  In a class of 20 students, the average quiz score was 81.0. Find the minimum possible class average if 5 additional students take the quiz if the quiz scores range from 0 to 100 inclusive.


Solution:  Minimum quiz average if all 5 get 0, so minimum average is ((20)(81)+0)/25 = 64.8
  3.  The z-score for an observation is 2.5.  The distribution is normal with mean 18 and standard deviation 2.  What was the raw score for the observation?


Solution:  2.5 = (X-18)/2, so X = 23
  4.  Select two real numbers from 0 to 2.  Find the probability that the sum of their squares is less than 4.


Solution:  Let x and y each be from 0 to 2 on the coordinate grid.  This forms a square of area 4.  If x2 + y2 < 4, for x and y from 0 to 2, this is a quarter circle of area (.  The probability is (/4.

  5.  The average weight of Wonder Woman, Superman, Batman, Hawkman, and Supergirl is 175 pounds.  If the average weight of the men is 205, find the average weight of the women.


Solution:  The total weight of all 5 is (175)(5) = 875; the total weight of the men is (205)(3) or 615, so the total weight of the women is 260 and their average is 130
  6.  Solve for n if nC3 = nP2.


Solution:  n(n-1)(n-2)/6=n(n-1); n=8.

  7.  The digits 1 through 9 inclusive are written on index cards, one digit per card.  Five cards are drawn, one after the other, without replacement.  Find the probability that the cards drawn are in ascending or descending numerical order.


Solution:  2 ways to draw in numerical order; 5! ways to draw the cards in an order, so probability is 1/60

  8.  Ten distinct points are chosen on the circumference of a circle.  How many different inscribed quadrilaterals can be formed using the points as vertices?


Solution:  10C4 = 210
  9.  An unfair coin is five times more likely to land heads than tails.  Find the probability that two tosses of this coin will result in one of each face.


Solution:  P(H) = 5P(T), so P(T) = 1/6; getting one of each face has probability (1/6)(5/6)(2) = 5/18
10.  Each ordered pair represents respectively the height and armspan of a person in an experiment.  All measurements are given in inches.  Use linear regression based on the data to predict the armspan for a person who is 56 inches tall.  Round your answer to the nearest inch.  (55, 50), (61, 63), 

(58, 60), (59, 55)

        Solution:  One method: Calculator gives 
y = 1.97333333x – 57.9466666666, so to the nearest inch y(56) = 53
11.  If A and B are independent events, P(A)=2/3 and P(B) = 9/10, find P(A(B).


Solution:  (2/3)(9/10) = 3/5

12.  How many positive integral factors does 1,440 have?


Solution:  1440 = 25(32(5 so the number of integral factors is 6(3(2 = 36
13.  Find the coefficient of the quadratic term in the expansion of 
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Solution:  (6C2)(x)4(-3/x)2 is the quadratic term which has coefficient 15(9 = 135
14.  The marbles in a jar are red, blue, and yellow.  If there are 16 red marbles, 20 blue marbles, and the probability of randomly selecting a yellow marble is 1/10, how many marbles are in the jar?


Solution:  There are 36 non-yellow marbles, so 9/10 = 36/total number, so there are 40 marbles

15.  Of 60 students surveyed, 15 answered they were bilingual and 24 answered they knew calculus.  If 30 students said they were neither bilingual nor knowledgeable about calculus, what is the probability that a surveyed student selected at random is both bilingual and knows calculus.


Solution:  30 are bilingual, know calculus, or both so 30 = 24 + 15 - # who are both, so 9 students are both.  The probability is 3/20.

16.  From a deck of 32 cards, in how many different ways can you select 4 cards?


Solution:  32C4 = 35960
17.  A toy twin engine plane will complete its flight if at least one of its engines works.  If the probability that the port engine fails is 0.36, the probability that the starboard engine fails is 0.24, and the probability that both engines fail is 0.10, find the probability that the plane completes its flight successfully.


Solution:  1 – P(both fail) = 0.90 or 9/10
18.  Square R is centered at the origin and has one vertex at (10, 10).  Find the probability that a point selected at random from inside R is also inside the curve 4x2 + 25y2 = 100.


Solution:  Area of R is 400; area inside the ellipse is ((2)(5) or 10(, so probability is (/40
19.  In how many distinct ways can the letters in ROCKETCITY be arranged?


Solution:  10!/(2!2!) = 907200

20.  You decide to test the fairness of a two-sided coin.  In 25 tosses of the coin, 16 are heads and 9 are tails.  In order to for exactly 60% of the tosses result in heads, how many of the next 15 tosses must result in tails?


Solution:  40% are tails, or 16 tosses are tails; 7 more must occur

21.  One of the first 100 positive integers is chosen at random.  Find the probability that the integer is also a triangular number.


Solution:  Triangular numbers are of the form n(n+1)/2, so this number will be less than 100 if n2 + n < 200.  The largest n to satisfy this is 13, so the probability is 13/100 

22.  For the data represented in the histogram below, which measure of central tendency is largest, the mean, median, or mode?




Solution: mode
23.  Calculate the greatest integer of the average score for the frequency distribution below.

	score
	frequency

	5
	32

	4
	8

	3
	15

	2
	12

	1
	8

	0
	3



Solution:  Total score/# of scores = 259/78 so greatest integer is 3

24.  Calculate the number of distinct ways to arrange 5 puppies and 3 kittens in a line for a photograph with all the puppies together and all the kittens together.


Solution:  2(5!)(3!) = 1440

25.  Find x in terms of n and k if 
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Solution:  x = 
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Answers

	#
	Answer
	#
	Answer

	1
	0.1 or 
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	64.8 or 
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	16
	35960

	3
	23
	17
	0.9 or 
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	5
	130
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	907200
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	8
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	3

	10
	53
	24
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	25
	k!

	12
	36
	
	

	13
	135
	
	

	14
	40
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