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1.	 The Venn diagram shows the events A, B and C and their associated probabilities, where 
p and q are probabilities.

E

0.4

A B

C
0.04 0.06 0.3qp

	 (a)	 Find  P(B )
(1)

	 (b)	 Determine whether or not A and B are independent.
(2)

	 Given that P(C | B) = P(C )

	 (c)	 find the value of p and the value of q
(3)

	 The event D is such that 

•	 A and D are mutually exclusive
•	 P(B ∩ D) > 0

	 (d)	 On the Venn diagram show a possible position for the event D
(1)
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Question 1 continued
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2.	 A large company is analysing how much money it spends on paper in its offices each 
year.  The number of employees in the office, x, and the amount spent on paper in a year,  
p ($ hundreds), in each of 12 randomly selected offices were recorded.

	 The results are summarised in the following statistics.

∑ x = 93        Sxx = 148.25        ∑ p = 273        ∑ p2 = 6602.72        ∑ xp = 2347

	 (a)	 Show that  Sxp = 231.25
(1)

	 (b)	 Find the product moment correlation coefficient for these data.
(3)

	 (c)	 Find the equation of the regression line of p on x in the form  p = a + bx
(4)

	 (d)	 Give an interpretation of the gradient of your regression line.
(1)

	 The director of the company wants to reduce the amount spent on paper each year. 

	 He wants each office to aim for a model of the form  p = 
4

5
a + 

1

2
bx, where a and b  

are the values found in part (c).

	 Using the data for the 93 employees from the 12 offices,

	 (e)	 estimate the percentage saving in the amount spent on paper each year by the company 
using the director’s model.

(3)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3.	 The stem and leaf diagram shows the ages of the 35 male passengers on a cruise.

Age Key:  1 | 3 represents an age of 13 years

1 3 (1)

2 7 9 (2)
3 1 2 8 8 (4)
4 5 5 6 7 8 8 9 (7)
5 2 2 3 3 4 4 5 6 6 8 (10)
6 0 1 1 4 4 4 7 (7)
7 3 6 (2)
8 7 8 (2)

	 (a)	 Find the median age of the male passengers.
(1)

	 (b)	 Show that the interquartile range (IQR) of these ages is 16
(2)

	 An outlier is defined as a value that is more than 

			   1.5 × IQR above the upper quartile
	 or
			   1.5 × IQR below the lower quartile

	 (c)	 Show that there are 3 outliers amongst these ages.
(3)

	 (d)	 On the grid in Figure 1 on page 9, draw a box plot for the ages of the male passengers 
on the cruise.

(4)

	 Figure 1 on page 9 also shows a box plot for the ages of the female passengers on 
the cruise.

	 (e)	 Comment on any difference in the distributions of ages of male and female passengers 
on the cruise.

		  State the values of any statistics you have used to support your comment.
(1)

	 Anja, along with her 2 daughters and a granddaughter, now join the cruise.
  	 Anja’s granddaughter is younger than both of Anja’s daughters.
	 Anja had her 23rd birthday on the day her eldest daughter was born.
	 When their 4 ages are included with the other female passengers on the cruise, the box plot 

does not change.

	 (f)	 State, giving reasons, what you can say about
		  (i)	 the granddaughter’s age
		  (ii)	 Anja’s age.

(3)
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Question 3 continued
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Turn over for a spare grid if you need to redraw your box plot.
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Question 3 continued
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Question 3 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Only use this grid if you need to redraw your box plot.

 

908070605040302010
Age (males)

Figure 1

908070605040302010
Age (females)

Q3

(Total 14 marks)

Mathematics · 2021 · Oct/Nov · S1 · QP
GradeMax



*P71284A01224*
12

	

	

  

Leave 
blank

4.	 Three bags A, B and C each contain coloured balls.

	 Bag A contains 4 red balls and 2 yellow balls only.
	 Bag B contains 4 red balls and 1 yellow ball only.
	 Bag C contains 6 red balls only.

	 In a game 
	 Mike takes a ball at random from bag A, records the colour and places it in bag C.
	 He then takes a ball at random from bag B, records the colour and places it in bag C.
	 Finally, Mike takes a ball at random from bag C and records the colour.

	 (a)	 Complete the tree diagram on the page opposite, to illustrate the game by adding the 
remaining branches and all probabilities.

(3)

	 (b)	 Show that the probability that Mike records a yellow ball exactly twice is 
1

10

(3)

	 Given that Mike records exactly 2 yellow balls,

	 (c)	 find the probability that the ball drawn from bag A is red.
(2)

	 Mike plays this game a large number of times, each time starting with the bags containing 
balls as described above.  The random variable X represents the number of yellow balls 
recorded in a single game.

	 (d)	 Find the probability distribution of X
(3)

	 (e)	 Find  E(X )
(2)
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Question 4 continued

Bag A

Red

Yellow

Red

Yellow

Red

Yellow

Red

Yellow

Bag B Bag C

2

3
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Question 4 continued
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Question 4 continued
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5.	 The discrete random variable Y has the following probability distribution

y − 9 − 5 0 5 9

P(Y = y) q r u r q

	 where q, r and u are probabilities.

	 (a)	 Write down the value of  E(Y )
(1)

	 The cumulative distribution function of Y is  F( y)

	 Given that  F(0) = 
19

30

	 (b)	 show that the value of u is  
4

15

(3)

	 Given also that  Var (Y ) = 37

	 (c)	 find the value of q and the value of r
(4)

	 The coordinates of a point P are (12, Y )

	 The random variable D represents the length of OP

	 (d)	 Find the probability distribution of D
(6)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6.	 Xiang is designing shelves for a bookshop.  The height, H cm, of books is modelled by the 
normal distribution with mean 25.1 cm and standard deviation 5.5 cm

	 (a)	 Show that P(H > 30.8) = 0.15
(3)

	 Xiang decided that the smallest 5% of books and books taller than 30.8 cm would not be 
placed on the shelves.  All the other books will be placed on the shelves.

	 (b)	 Find the range of heights of books that will be placed on the shelves.
(3)

	 The books that will be placed on the shelves have heights classified as small, medium 
or large.

	 The numbers of small, medium and large books are in the ratios 2 : 3 : 3

	 (c)	 The medium books have heights x cm where  m < x < d

		  (i)	 Show that  d = 25.8  to 1 decimal place.
(3)

		  (ii)	 Find the value of m
(4)

	 Xiang wants 2 shelves for small books, 3 shelves for medium books and 3 shelves for 
large books.

	 These shelves will be placed one above another and made of wood that is 1 cm thick.  

	 (d)	 Work out the minimum total height needed. 
(2)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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Question 6 continued
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