Y11 October 21 Alpha Sets Paper
Q1.

Bag A contains 3 red balls and 7 blue balls.

Bag B contains 8 red balls and 2 blue balls.

A ball is picked at random from each bag.

(a) Complete the tree diagram to show all the probabilities.

Bag A Bag B
Red
Red
Blue
Red
Blue
Blue
(3)
(b)  Work out the probability of picking a red ball from Bag A and a blue ball
from Bag B.
(2)

(Total 5 marks)



Q2.
1

Enlarge the shape by scale factor 2 with centre of enlargement (0, 2).

YA

14

13

12

11

10

(Total 2 marks)

Q3.
ABCDEF is a triangular prism which represents part of a hill.

ABCEF is the horizontal rectangular base.
D is vertically above C.

(a) Work out the height CD.

(b)  Jamil walks in a straight line from A to D.

Work out the size of angle DAC.

You must show your working.




Q4.
Billy wants to buy these tickets for a show.

4 adult tickets at £15 each
2 child tickets at £10 each
A 10% booking fee is added to the ticket price.
3% is then added for paying by credit card.
Work out the total charge for these tickets when paying by credit card.

(Total 5 marks)

Q5.
At the school fayre, | play a game 15 times.
Each go costs 50p.
Each time | win | receive £1.50

m| —

The probability of winning is

How much money do | expect to lose?

(Total 3 marks)

Q6.
The line y = mx + ¢ passes through the point (4, 3).

It is parallel to the line  y=2x-1
Work out the values of m and c.

(Total 3 marks)

Q7. Work out the size of angle A.
Give your answer to a suitable degree of accuracy

Not drawn
accurately

(Total 4 marks)



Q8.

Here is some information about the test marks of 120 students.

Mark, m 0<m=<10 |10<m=<20|20<m=<30|30<m=<40|40<m=<50
Frequency 20 28 40 20 12
(a) Complete the cumulative frequency table.
Mark, m m<10 m<20 m <30 m <40 m <50
Cumulative 20 48
frequency

(b) Draw a cumulative frequency graph.

(c) Use your graph to estimate the percentage of students who gained less than 15

marks.

(1)

(2)

(3)

(Total 6 marks)



Q9.

The table and histogram give some information about the heights of 120 children.

Higr:;, h Frequency
40 < h < 60 30
60 <h<70 20
70<h<75
75<h<95 50
95 < h <105
Total = 120
A
Frequency
density

(@) Complete the table and the histogram.

0v40 45 50 55 60 65 70 75 80 85 90 9
Height, h (cm)

Y

5 100 105

(3)

(b) Calculate an estimate of the upper quartile of the heights of the 120 children.

cm

(2)
(Total 5 marks)



Q10.
M is directly proportional to r®
Whenr=4, M=204.8

(@) Work out the exact value of M when r=8

(4)

(b)  Work out the value of rwhen M = 400

(3)
(Total 7 marks)

c
Q11. Work out the length BC.
45km /
(Total 3 marks) 1 @
A~/
Q12.
Show that, for x # 0
x+4 5
3x 2x

. . ax+b .
can be written in the form x| where a, b and c are integers.

(Total 3 marks)

Q15.
Theline y=3x+p andthecircle x?+y?=53 intersect at points A and B.

p is a positive integer.
(a) Show that the x-coordinates of points A and B satisfy the equation

10x? + 6px + p>-53=0
(3)

(b) The coordinates of A are (2, 7)

Work out the coordinates of B.

You must show your working.
(Total 8 marks)



Q13.

ABCDE is a pentagon.
M is the midpoint of BC.
N is the midpoint of CD.

%
BC =x
_)
CD=y

(@) Show that MN is parallel to BD.

(b)  Write down the ratio BD : MN in its simplest form.

Q14.
A, B, C, D and E are points on a circle.

BFD and AFC are straight lines.

DC = DF

Work out the size of angle x.

You must show your working which may be on the diagram.

B

(1)
(Total 4 marks)

Y

(Total 4 marks)



Q15.
Theline y=3x+p andthecircle x?+y?>=53 intersect at points A and B.

p is a positive integer.
(a) Show that the x-coordinates of points A and B satisfy the equation

10x% + 6px + p>-53=0
(3)

(b) The coordinates of A are (2, 7)

Work out the coordinates of B.

You must show your working.
(Total 8 marks)

Answers

3
Q1. 50 or6% Q2. (3,6), (5,7), (5,5),(7,6) Q3. 53(b) between 4.6 and 4.75

Q4.9064(pp) Q5. £3 Q6. m=2 c=-5 Q7. 350r353 Q8. (a)20 4888 108 120

(b) All 5 points plotted using upper class bounds and their cf values, smooth curve or polygon
for their cf values

(c) Line from 15 marks to their graph

Q9 b) 8 Q10. (a) 16384 (b) 5 Q11. (b) 2:1

2x-7
Q12. 6x Q13. Between 86.3and 865 Q14. 34

Q15. 10x2+6px+p?-53=0(b) (x=)-2.6 (-2.6,-6.8)



