Probability and Statistics 1
January 2001
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	(ii)
	As the correlation between judge A and judge C is closer to +1, it is judge C who agrees most closely with judge A.

	
	

	2 (i)
	a)  14 male students → median = (14+1)/2th student = 7.5th student
As the 7th value is 75 and the 8th value is also 75, the median must be 75.

b)  U.Q. = 11th student = 83  (the median of the top half of the data)

     L.Q. = 4th student = 71     (the median of the bottom half of the data)

So, IQR = 83 – 71 = 12

	(ii)
(iii)
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	(iv)
	The median values show that the pulse rates for females tend to be slightly lower on average than for males (give a difference in the context of the question).

	
	

	3  (i)
	Number of permutations of 8 people = 8! = 40320

	(ii)
	If a man is first in line, number of ways = 4 × 4 ×3 × 3 × 2 × 2 ×1 × 1 = 576


Likewise, there are 576 ways with a woman first in line.
So total number of ways is 576 + 576 = 1152


	(iii)
	Committees with 2 women and 3 men = 
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Committees with 3 women and 2 men = 
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Committees with 4 women and 1 man = 
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So number of committees with at least 2 women = 52

	
	

	4  (i)
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So,  
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	(ii)
	
[image: image9.wmf]0437

.

0

4631

.

0

02024

.

0

=

=

b

  (3 s.f.)

[image: image10.wmf]0379

.

0

12

17

.

21

0437

.

0

12

47

.

0

-

=

´

-

=

-

=

x

b

y

a

 (3sf)

So,  y = 0.0437x – 0.0379

	(iii)
	When x = 2.52, y = 0.0437 × 2.52 – 0.0379 = 0.0722 units

	(iv)
	The estimate is not reliable as 2.52 (the value of x) lies outside the range of x values in the data (extrapolation).

	
	

	5  (i)
	a)  P(X = 2) = P(orange then lemon) = 
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b)  P(X = 5) = P(O O O O L) = 
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	(ii)
	a)  E[X] = 
[image: image13.wmf]2
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b)  E[X2] = 
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So, Var[X] = E[X2] – {E[X]}² = 5.2 – 4 = 1.2

	
	

	6 (i)
	s.d. = 
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If  y = x – 10, then 
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and s.d. of y =  
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So, s.d. of x = 5.26 (3 s.f.)

	(ii)
	s.d. = 
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Square:  
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Therefore, 
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	(iii)
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So, mean = 
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So, s.d. = 
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	7  a)
	P(W odd) = P(W = 1 or 3 or 5)
P(W = 1) = 
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P(W = 3) = 
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P(W = 5) = 
[image: image29.wmf]0369
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So, P(W = 5) = 0.1866 + 0.2765 + 0.0369 = 0.5

	b)
	X ~ B(5, p).  So, E[X] = np = 5p  and  Var[X] = np(1 – p) = 5p(1 - p)
As E[X] = 3Var[X] → 5p = 3p(1 – p) × 5

Therefore 5p = 15p – 15p²

So, 15p² - 10p = 0

Therefore, 5p(3p – 2) = 0

Either p = 0  or  p = 2/3

As p ≠ 0, p = 2/3.  

Therefore, P(X = 0) = 
[image: image30.wmf].
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	c)
	Y ~ B(12, p).
P(Y = 11) = 
[image: image31.wmf])
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P(Y = 12) = 
[image: image32.wmf]12
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So,  P(Y = 11) = P(Y = 12):  
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As p ≠ 0, p must be 12/13.
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