Maths Spring 1
Year 11 Higher

Blended Learning Booklet

Name:

Form:

Each week covers topics you would complete in your 3 Maths lessons that week. Write
out the title and LI and then complete the tasks.

All video links are online using the ClassCharts link.

The Knowledge Organiser on page 4 has further practice questions and page numbers
linking to your pocket revision guides for all the key information and examples to help

you with this unit.

Upload all work onto ClassCharts for feedback.
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Week 1:

e LI: TO be able to understand, solve and graph linear and quadratic inequalities

Demonstration Videos:

https://corbettmaths.com/2013/05/18/inequalities/

https://corbettmaths.com/2013/05/18/inequalities-on-a-number-line/

https://corbettmaths.com/2013/05/07/solving-inequalities-one-sign-corbettmaths/

https://corbettmaths.com/2013/05/12/solving-inequalities-two-signs/

Tasks:

LINK Left & Right
A x is greater than 5 x<5
B X is greater orequal to 5 S5<x<8
c| e
p| iy
| creemmmmamaies |
P Elmbmomas | gcigs
G anjiii;rlggf;rhfhnaa 5 X<
H| pmee o ] se
I
J 2x is less than 10 9>x>4
k| mmenme | o
L anzic Ije_sj ti;agr:ec?:irqzhjr][c?iz ><x <3



https://corbettmaths.com/2013/05/18/inequalities/
https://corbettmaths.com/2013/05/18/inequalities-on-a-number-line/
https://corbettmaths.com/2013/05/07/solving-inequalities-one-sign-corbettmaths/
https://corbettmaths.com/2013/05/12/solving-inequalities-two-signs/

Name List the integer solutions
4,5,6,7 1,0 5,6,7 -4,-3,-2 1,23 0<x<3 3<x<6 0<x<2 0<x<3
-3,-2,-1 -1,0 7,8 4,5 -3,-2 2<x<5 -2<x<0 4<x<-1 2<x<1
0,1,2 2,3 0,1 1,2 4,5,6 4<x<-1 3<x<6 4<x<8 4<x<7

3,4 -2,-1 -2,-1 -2,-1,0,1 3,4,5 4<x<8 -1<x<1 -1<x<1 0<x<2
56,78 | 0,123 0,1 6,7,8 -1,0,1 6<x<8 5<x<8 3<x<6 D<x<3
i Y
What inequalities do these diagrams represent?
a) 4 -3 -1 12 3 45 6 p 4-3-2-101 2 3 45 6
c) -4 -3 -1 1 2 3 4 5 6 d) 4 -3 -2 -1 0 1 2 3 4 5 6
e 4 -3 -2 -1 0 1 2 3 4 5 6 f) 4 -3 -2 -1 0 1 2 3 4 5 6
L '} | 1 1 i 1 1 L 1 1 L '} 1 1 1 1 1 il A 1 ]
Represent these inequalities on a number line.
glx< 2 hyx > =3
-4 -3 -1 1 2 3 4 5 6 4 -3 -2 -1 0 1 2 3 4 5 6
i|x < —1 j—2<x<?2
-4 -3 -2 -1 1 2 3 4 5 6 4 -3 -2 -1 0 1 2 3 4 5 6
KO0zx>6 h-1<x<4
-4 -3 -1 1 2 3 4 5 &6 4 -3 -2 -1 0 1 2 3 4 5 &
_ A




* AR . 0. 0. ¢
Solve Solve Solve
1) 2x<4 1) 2x-5>7 1) 2x+1>x+6
2) Xx+3>5 2) 4x+3>15 2) 4x-10<2x+38
3) x-5<10 3) 3x-5<19 3) 3x+122x-3
4) 4x>2 4) 3-1 >2 4) 4x—-2<2x+8
5) <6 5) 6-x<1 5) 3x-124-2x
6) 5>2-x 6) 6>2-4x 6) 5x+6<2—3x
7) 4<6+x 7) 5<6+2x 7) x+3>9-2x
8) x+2>-1 8) 2x+52-1 8) 5-—x<4-2x

SPOT the MISTAKE!




Question 8:  Solve each of the inequalities below

@ 6<z+3<10 b) 4<22<7 © 1<3z<9
@ 4<Z<6 ) 9<22+3<25 (f) _3§§_1<0
9

Question 9:  Find the integers that satisfy each of the inequalities below

@ H<zx<9 b 3<z<1 ©) 4<2: <8
@ 16<50+1<31 © o<iC<o ) 9<T-1<-8

Worded Problems:

Question 1: Lauren goes shopping and has £50 to spend.
She bought a T-shirt and 3 pairs of leggings.
The T-shirt cost £23.
Each pair of leggings cost £x

(a) Form an inequality in terms of x.
(b) Solve the inequality to find the possible price of the leggings.

Question 2: Farmer Taylor is placing a fence around his field.
He has 300 metres of fencing but this is not enough.

(a) Form an inequality in terms of x.
(b) Solve the inequality to find the possible width of the field.

2x + 5 metres

‘ﬁ X metres

Question 3: The perimeter of the regular pentagon is larger than the perimeter of the
equilateral triangle.

(a) Form an inequality in terms of x

(b) Solve the inequality to find the

ossible range of values for x.
8 ¢ X+6 X+2

Question 4:  Find the range of values of x that satisfies both

3x+2)<30 and 4x+3>21

Question 5: y is a prime number and also satisfies 7 < 2y -3<25

List the possible values of y.



Demonstration Videos:
https://corbettmaths.com/2016/08/07/quadratic-inequalities/
https://www.mathsgenie.co.uk/quadratic-inequalities.html
https://www.youtube.com/watch?v=8) m-hMp8lY

Tasks:
Determine the range of values that x can take for each of the following:

(Ensure that you sketch a quadratic graph for every question)

1. (x=5)x+3)=0 7. 2 +7x+1220
2 (x=3)x-5)<0 8 xt—12r+35<0
3. (x+4)x=T7)=0 9. 2 +x-6<0
4 xP4+10x+2120 100 xZz4x+21
5. xT46x+5>0 1. Sx2-1l+2<0
6  x-—3xr+2<0 12 18+3x—x->0

: ) o _ For which inequality is the value of x true?
For which values of x is the following inequality true?

X2 —3x+4>2 x=7

P =-Tx+7<7 —xt+Tx+7<7

¥ +Ix-7<7 -x*+Tx-7<7


https://corbettmaths.com/2016/08/07/quadratic-inequalities/
https://www.mathsgenie.co.uk/quadratic-inequalities.html
https://www.youtube.com/watch?v=8J_m-hMp8lY

1. Solve the inequality ¥* 4+ BX + B <0 tovvvvevvcnnmnnnisineens (3)

2. Solve the inequality ¥* 4 2K = 35 2 0 ivvcvvccsnnnnnscccnnens (3)

3. Solve the inequality ¥* = 9x + 14 £ 0 cvvvvvecvnnnnnscccnnenns (2)

4, Solve the inequality ¥* = X = 302 0 vvvccvcnieninnieicneens (3)

5. Solve the inequality ¥* > 4(8 = %) o (4)

6. Solve the inequality 3x* = 5x - 1 < 4% + 7 4+ 19 i (4]

7. Solve the inequality 2% + 9% 4+ 10 2 0 vvcvinniniinicssnneninns (4)

8. Solve the inequality 7% = 22X+ 16 20 ovvvccinniiicseneeninns (4)

5. Find the set of values of x for which x* - 2x - 24 <0 and 12 - 5X 2 X+ 9 cvvvvicvirininnnnnnnns (6)
10. Find the set of values of x for which x* - 100 > 0 and x® + 8% = 105 2 0 oeeceenvnicinneesvennans (B)

Exam Practice:

https://corbettmaths.com/wp-content/uploads/2013/02/quadratic-inequalities-pdf.pdf
https://www.mathsgenie.co.uk/resources/quadraticinequalities.pdf
https://www.tes.com/teaching-resource/gcse-maths-worksheet-on-quadratic-inequalities-6139718
https://mathsmadeeasy.co.uk/gcse-maths-revision/quadratic-inequalities-gcse-maths-revision-worksheets

10


https://corbettmaths.com/wp-content/uploads/2013/02/quadratic-inequalities-pdf.pdf
https://www.mathsgenie.co.uk/resources/quadraticinequalities.pdf
https://www.tes.com/teaching-resource/gcse-maths-worksheet-on-quadratic-inequalities-6139718
https://mathsmadeeasy.co.uk/gcse-maths-revision/quadratic-inequalities-gcse-maths-revision-worksheets

Demonstration Videos:
https://corbettmaths.com/2013/05/27/graphical-inequalities-part-1/

https://corbettmaths.com/2013/05/27/graphical-inequalities-part-2/

https://corbettmaths.com/2013/05/27/inequalities-and-regions/

Tasks:

Question 1:
ineq

(a) x>2
(e) x=-3

(i) y>2

On copies of the grid below, clearly indicate the region that satisfies each

uality.
(b) x<4
(f) y<1
(i) x=3

(c) x=-1 (d) x>0
(g y=2-2 (h) y<4
(k) y<0 (k) x<-5

b bk & b Law

Question 2: Write down the inequality represented in each diagram below.

(a)

s B O R W @

77

/

r

dl '
! I S
e aSae
D B A
T

11

(h )
.,--""'fj
..--""--#:
1 1vR

4 -8 4 a2 J -

(e)
NN
AR

(f)

(c)



https://corbettmaths.com/2013/05/27/graphical-inequalities-part-1/
https://corbettmaths.com/2013/05/27/graphical-inequalities-part-2/
https://corbettmaths.com/2013/05/27/inequalities-and-regions/

Question 3: On copies of the grid below, clearly indicate the region that satisfies each
inequality.

- w -

(a) -4<x<1 (b) 0Os<xs<5 (c) -3sx<3

"

- -

(d) -5sy<-2 (e) -1<y<4 (f) -1<y<25

4 4 4 3 QX 20 y 8-8 '@

-

(g) -2<x<3 (h) -4s<sy<2 (i) -2sy<2

b b b &b

Question 4: Write down the inequality represented in each diagram below.

5 , (®) , © |
W A s
........... (N, . i A 2 /‘ : \
v'{R B AN su =
. e ) e
R SEE IHMES THHE
(d) (e) ()
B o v-R =t ,\
e ONGNNONVNYN e

Question 5:  On a grid, clearly indicate the region that satisfies the following inequalities.

(@) -2<x<3 and y2-1 (b)-5<y=<1 and x<3 (c) 1<x<3 and -2<y<0



13

Question 1:

inequality.
(@) y<x+1 (b) y<2x+2 (¢ y>3x-1
(d) y2x+3 (e) y>2x (f) y=4x

(g) y<-2x+1 (h) y2%x+2 (i) x+y<4

Question 2:

inequality.
(@) y>3x+4 (b) y=25x-1
(c) y<4x+1 (d) y<-2x+5
(e) x+y<2 () y>—=x-2
(g) y25-2x (h) x+y=27

(i) 3x+y=>3

(j) 5x+2y=>4

On copies of the grid below, clearly indicate the region that satisfies each

¥
L
¥
#
*
*
1

4 4 2 3 2

12 3 & & @F

& b L & b La

On copies of the grid below, clearly indicate the region that satisfies each

(a) (b)
¥ Vi
& i
; P
& -
5 -
4 | 1
LR
P

-:s..-l g 1 2 3 & 5 6 7 8z
-1

| .II
Sl & &) L] sl
T



Question 4: On copies of the grid below, clearly indicate the region that satisfies the
following inequalities.

i

(a) y>x-1, x=-2 and y<2 s
(b) v=<2x, x=2 and y>-4

(c) v=-2x+2, xz0 and y>x-4

4 5 <4 -3 =2 14 0] 1 2 3 4 5 8&x

(d) x+y<3, -2sx<3 and yz0
(e) y=5x-4, y>x-4and y=-¥x+2

(f) y=-2x+4, y<2x-6and -4<y<-3

Question 5: State the inequalities that the region labelled R satisfies.

(a) (b)

EEEN

3
2 1 2
1 / i T 1
1 i
2 1 0 1 ¥ 3 4+ 5 6 7 % x a3
I [
E i _lﬂ
- l fr_-y
(c) - (d) 121

™

-
Ha
=
*

L
-
b
e
L]

& & L Lo
L'*..'.:




Week 2:

e LI: To be able to calculate probabilities of independent and dependent events

Demonstration Videos:
https://corbettmaths.com/2013/06/15/probability/

https://corbettmaths.com/2013/06/18/sample-space-diagrams/

https://corbettmaths.com/2013/05/15/probability-of-not-happening/

https://corbettmaths.com/2013/05/04/listing-outcomes/

https://corbettmaths.com/2016/09/18/17416/

https://corbettmaths.com/2013/06/20/relative-frequency/

https://corbettmaths.com/2012/08/10/two-way-tables/

Tasks:

Card Match:

Match each diagram with the correct probability below

2 3 4
Y
094
w <
o T
A B
AN A N AN
\ (6 \ (7 N
v
D) ©®
bq ® @
® Q
B
J oA SN JoON
1 (10 1 (11 )

R

>

N/

8

/N

P(A) = 1/3 ] | P(B) = 1/4 ] | P(A) = 1/2 ] | P(B) = 3/4 ]
P(B) = P(C) ] | P(B) = 2/5 | P(A) = P(C) | | P(A) = P(B) |
P(C) = 3/8 ] ( P(B) = 1/2 ] | P(A) = 2/3 ] | P(B) = 2/3 |

15


https://corbettmaths.com/2013/06/15/probability/
https://corbettmaths.com/2013/06/18/sample-space-diagrams/
https://corbettmaths.com/2013/05/15/probability-of-not-happening/
https://corbettmaths.com/2013/05/04/listing-outcomes/
https://corbettmaths.com/2016/09/18/17416/
https://corbettmaths.com/2013/06/20/relative-frequency/
https://corbettmaths.com/2012/08/10/two-way-tables/

Complete the answer maze to get from the start to finish going through the cards with the correct answers only.

7 SIRT N/ ~
6

N P(nota 6) = . Q{not more than 4) =/

> <5 ~
6 3

\linot more than 3) y k P(nota I;i.ng) = /

(@ N5 . ~
5 3] % P'

\_P(nota ql;;en) = )\ PhotB)= /

Yo

\P(not a fac;e card) =/

\ P(not white) =

v

/1 Inabagthere\
3 | are 6 green,

\ P(not green) =

\ P(not grey) =

B

\ P(not vowel) =

12 pink
and 9 blue cubes.

A

/11
13

\ P(not black) =

In a bag therem
are 4 red,
12 black

and 2 blue cubes.

In a bag there\
are 9 red,

3
4 black

and 2 blue cubes

/ & P(not red) = J

P(not black and not

K less than 4) =

& P(not black) =

A

AN

P(not A) =

q-'INISHI

\_

/ /

TRUE or FALSE? Cut out all 12 cards. Complete the Sample Space Diagrams and sort them into two piles: TRUE & FALSE
A Two coins are flipped. B Two coins are flipped. C Acoinis flipped & a dice is thrown.
H T H T 1 2 3 4 5 6
HH HT H1
T1
P (Tails & Tails) = 0.25 P (At least 1 Tails) = P (Tails & Odd) = 1/4
) Two 4-sided spinners are spun & E  Two 4-sided spinners are spun & F A6-sided dice and a 4-sided spinner:
their scores added. their scores multiplied. scores added.
1 2 3 4 1 2 3 4 1 2 3 4 5 6
1 2 1 1 2 3 4 1 2 3
2 3 2 2 3 4
3 3 3
4 4 4
P(6)=4/16 P (More than 4) =11/16 P (7 or less) =0.75
3 A 3-sided & a 8-sided spinner are spun & | H |

their scores added.

2 cube dice are rolled &

A 6-sided dice & a tetrahedron dice

2|3 |4 |5|6|7]|8 their scores added. are rolled &
1 3 their scores are multiplied.
2 P (Less than 6) = 5/12
3
P {More than 8) =
P{dor9)=1/4
J Two 5-sided spinners: scores added. K Two 5-sided spinners: scores multiplied. | L
1 2 3 a 5 1 2 3 2 5 An octahedron & a cube dice
1 5 3 1 5 are rolled &
2 3 4 2 10 their scores are added.
3 3 15
4 4 20
5 s 5 10 15 20 25 P (9 or more) =7/16
P(30r6)=0.15 P (Less than 3 or exactly 20) = 0.2

16




TRUE or FALSE? Cut out all 12 cards.

Sort them into two piles: TRUE & FALSE

A B
The 10 outfield players (not goalkeeper) on a
6 marbles can be arranged in 720 ways. players (not g per)
football team can be
arranged into 36288 different formations.
C D
20 people meet.
A 4-digit (zero to nine) phone PIN has 1,000 combinations. If they all bow to each other once,
there are a total of 190 bows.
IT: . . . . F
My 4-digit phone PIN is either an odd number below 3000... The digits to unlock a 5-wheel combination lock are
or it is any number equal or greater than 3000.” all different and all greater than 2.
The possibility of guessing this PIN in one try is 1/4000. The combination lock has 2520 possible codes.
. H
At a restaurant there are 3 starters, 6 main courses & A sandwich shop offers 8 types of filling for a sandwich.
5 types of dessert.
If you pick one of each, If you pick 3 fillings there are 336 different types of
there are 90 combinations of meals available. sandwich you could order.
| A robot factory gives a unique code to each robot. J

Itis either letter-letter-digit OR
letter-letter-letter-digit.
The factory can produce 182,520 robots before
it needs to introduce a new code.

15 students audition for the school play.
There are 5 different roles available in the play.
The roles could be filled in 360,360 different ways.

K
There are 12 different toppings available at a pizza restaurant.
If you pick 4 for your pizza,
there are 990 different combinations of pizza available.

A headteacher wants to choose 2 students from Year 10 to
represent the school.
There are 120 students in Year 10,
so there are 14,280 possible pairs of students to choose from.

4 Relative Frequency
1) Sarah conducts an experiment & spins the spinner 20 times.
4 2 3 4 2 2 1 3 2 3
3 4 2 4 1 4 2 2 4 2

Score 1 2 3 4

Frequency

Relative Frequency

a) Complete the table with frequencies & relative frequencies.
b) What is the theoretical probability of the spinner landing on four?
c) Do you think the spinner is biased? Explain why.

2) A dice is rolled 30 times. It lands on four 12 times.
a) What is the relative frequency of the dice landing on four?
b) Do you think the dice is biased? Explain why.

3) Toby spins the spinner 50 times and records his results.
Complete his table.

Score 1 2 3 4 5

Frequency 12 14 8

Relative Frequency 0.2 0.16

4) Sam rolls a biased dice 200 times.
He calculates that the relative frequency of scoring a six is 0.2
How many times did Sam roll a six during his experiment?

He calculated the relative frequency of a student buying
a sandwich was 0.8 How many meals did Mack record?

\.

5) Mack records the meals bought at lunch. 60 students buy a sandwich.

6) Dan records his wins & losses playing online & compares his
results with Alice's results.

Alice says she's the better player.
Do you agree?

Dan Alice
Result Win | Loss Win | Loss
Frequency 13 7 66 54
Relative Frequency

Over the next 40 games...
...how many games does Dan expect to win?
...how many games does Alice expect to win?

7) Ash records the speed that cars are driving on the
road by his home that has a 30 mph speed limit.

Speed (mph) 1-10 11-20 21-30 30+

Frequency 30 63 24

Relative Frequency 0.2 0.22

a) What is the probability the next car is breaking the law?

b) What is the probability the next car is driving legally?

c) 300 cars passed by his home over the next weekend.
Estimate how many were driving faster than 20 mph.

8) A factory records faults in the three types of robots in makes.

Robot Type-A Type-B Type-C

Fault Relative Frequency 0.16 0.12

Type-A robots have 50% more faults compared to Type-B robots.
3 times the amount of Type-C robots are manufactured compared to
Type-A robots & compared to Type-B robots.

What is the probability that the factory produces a faulty robot?

17




The two way table gives information about how 100 students travelled

to school.
Walk Car Other Total
Boys 15 52
Girls 22 8
Total 19 100
(a) Copy and complete the two way table. (3)
One of the students is picked at random.
(b) Write down the probability they walk to school. (1)
(4 marks)

The two way table gives information about the favourite sport of
150 students.

The two way table gives information about the favourite subject of

200 students.
Maths English Other Total
Year 10 26 98
Year 11 47
Total 88 41
(a) Copy and complete the two way table. 3)

One of the students is picked at random.

(b) Write down the probability they are a year 10 student whose
favourite subject is maths. (1)

(4 marks)

There are 170 students in year 7 at a school.
All of these students either walk to school, get the bus to school
or cycle to school.

Football Rugby Other Total
82 of the students are boys.
Boys 17 &S 33 of the students get the bus to school.
Gitls 3] 19 of the 41 students that walk to school are boys.
56 girls cycle to school.
Total 77 21
Copy and complete the two way table.
Copy and complete the two way table. Walk Bus Cycle Total
(3 marks) Boys
Girls
Total
(3 marks)
A football team played 38 games. 7 120 students are asked whether they like biology or chemistry or
19 games were played at home and the rest were played away. physics best.
The team won a total of 21 games. 52 of the students are in year 11, the rest are in year 10.
They drew 4 games away. 45 students like physics best.
2 of the 10 games they lost were at home. 20 of the year 11 students like biology best
Copy and complete the two way table. 16 of the 30 students who like chemistry best are in year 10.
Won Drawn Lost Total Work out how many year 10 students like physics best. (4 marks)
Home . . .
8 100 students in year 7 either study French or German or Spanish.
Away 45 of the students are boys and the rest are girls.
Total 12 boys study German.
15 boys and 17 girls study French.
(3 marks) A total of 30 students study Spanish.
100 students attended a revision lesson at the weekend. Work out how many girls study Spanish. (4 marks)
Each student went to Maths or English or Science.
9 Two different schools, school A and school B, attended a conference.
55 of these students attended on Saturday.
Over the weekend a total of 40 students went to Maths. 12% of the attendees were teachers, the rest were students.
12 of the 27 students that went to Science went on Sunday. 47% of the attendees were from school A.
10 students went to English on Saturday. 48% of the attendees were students from school B.
How many students went to the Maths revision lesson on Saturday? One of the attendees is selected at random.
Find the probability that they are a teacher from school A.
(4 marks) (4 marks)
10 300 students are asked how they get to school.

All of the students either walk to school or get the bus to school.

58% of the students walk to school.
45% of the students are boys.
21% of the students are boys who get the bus to school.

Work out how many girls walk to school.
(4 marks)
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Match the events on the left to the answers on the right using the letters.

LINK Left & Right

Flipping a fair coin:

How many tails in 500 flips? 90
Rolling a fair dice: 70
How many 6s in 300 rolls?
Rolling a fair dice:
How many 3s in 420 rolls? 160
Picking a card: 75
How many Kings in 130 picks?
Picking a card: 60
How many picture cards in 390 picks?
In a bag of 16 blue & 24 green buttons: 250
How many blue buttons in 500 picks?
In a bag of 13 yellow, 37 black &
20 black buttons: 140
How many black buttons in 560 picks?
In a bag of 14 red, 25 white &
21 green buttons: How many red 50
or green buttons in 240 picks?
In a TV factory: P(no fault) = 0.98 200
How many faulty TVs out of 30007
Rolling a biased dice:
P(2,3, 4, 5 or 6) = 0.85. 10

How many 1s in 500 rolls?
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Demonstration Videos

https://corbettmaths.com/2013/06/16/independent-events/

https://corbettmaths.com/2013/06/18/conditional-probability/
https://corbettmaths.com/2013/05/07/tree-diagrams/
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Tina has two bags of counters, Bag A and Bag B.

There are 5 red counters and 3 blue counters in bag A.
There are 4 red counters and 5 blue counters in bag B.

Tina takes at random a counter from each bag.
(a) Draw a probability tree to represent this information (2)

(b) Work out the probability that Tina takes two blue counters.
(2)
(Total for question 1 is 4 marks)

Hannah is going to play one game of chess and one game of
backgammon.

The probability she will win the game of chess 1s 0.6
The probability she will win the game of backgammon is 0.7.

(a) Draw a probability tree to represent this information 2)

(b) Work out the probability that Hannah will win both games.
(2)
(Total for question 2 is 4 marks)

Rachel has two bags.

In the first bag there are 4 red balls and 6 green balls.
In the second bag there are 3 red balls and 5 green balls.

Rachel takes at random a ball from the first bag.
She then takes at random a ball from the second bag.

(a) Draw a probability tree to represent this information (2)

(b) Work out the probability that Green takes two green balls.
)
(Total for question 3 is 4 marks)

Each day Paul wears either a black tie or a red tie to work.

On any day the probability he wears a black tie is %

(a) Draw a probability tree for Monday and Tuesday.

(2)
(b) Work out the probability Paul wears different coloured ties on
Monday and Tuesday . ?)

(Total for question 5 is 4 marks)

Jo is going to play one tennis match and match of squash.

The probability she will win the tennis match is %

The probability she will win the squash match is %

(a) Draw a probability tree to represent this information (2)
(b) Work out the probability that Jo will win both matches. (2

(Total for question 4 is 4 marks)

Bradley gets the bus on Saturday and Sunday.
The probability that Bradley’s bus will be late on any day is 0.2

(a) Draw a probability tree to represent this information (2)

(b) Work out the probability that Bradley’s bus is late on at least one of
these days.
2

(Total for question 7 is 4 marks)

Jon plays a game where he can win, draw or lose.

The probability Jon wins any game 0.5.
The probability Jon draws any game is 0.3

Jon plays two games.
(a) Draw a probability tree to represent this information (2)

(b) Work out the probability Jon wins both games. )
(Total for question 6 is 4 marks)

Exam Practice:

https://corbettmaths.com/wp-content/uploads/2013/02/probability-pdf.pdf

https://corbettmaths.com/wp-content/uploads/2013/02/relative-frequency-pdf.pdf

https://corbettmaths.com/wp-content/uploads/2019/10/Product-Rule-for-Counting.pdf

https://corbettmaths.com/wp-content/uploads/2013/02/tree-diagrams-pdf.pdf
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Week 3:

e LI To be able to understand and finding missing values in Venn Diagrams

Demonstration Videos:

https://corbettmaths.com/2016/08/07/venn-diagrams/
https://www.mathsgenie.co.uk/venn-diagrams.html

Helpful Information:

2 Circle Venn Diagram Shading

ANB

(ANBf or A'UB'

AI
.B A
AUB
( i
' A'NB

A'NnB' or (AuBJ A'UB or (AnBY AUB' or (A'nBJ

[ 0 )

(A'n B’) U (AN B) (AnB8ju(A'n B)
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Tasks: TRUE or FALSE? Cut out all 16 cards. Sort them into two piles: TRUE & FALSE
' 2 3 . |
& ={1te 20 Inclusive} &={1te 30 Inclusive} £=1{3,5,8,9,10,12,14} &={1to 10 Inclusive}
A = {Square Numbers} A ={Cube Numbers} A={3,5912} A ={Even Numbers}
B = {0dd Numbers) B ={Square Numbers} B ={5,8,10,14} B = {0dd Numbers}
ANB ={1,9) AUEB = ANB={355,69,12) A'=1{1,3,579} =8
{1,4,8,9,16,25,27}
o 6 7 8
&= {15 to 20 Inclusive} &= {0,4,6,7,8,11, 14} &= {INTELLIGENT} &= {MISSISSIPPI}
A ={0dd Numbers} A=1{4,7,8} A={Vowels} A={M5555}
B = {Square Numbers} B={0,4,11} B ={lITTLLEE} B ={lIII}
B' ={15,17,18,19} AUB=1{0472811} AUBE = {ITLLIT} (AU B) ={PP}
9 10 11 12
& ={1to 20 Inclusive} E={MAXIMUM} £={25,28,31,44,45,48} | £={0to 20 Inclusive}
A ={Prime Numbers} A={MAX} A={Numbers = 30} A ={Even Numbers}
B ={0dd Numbers} E = {Vowels} B = {Numbers < 40} B ={Factors of 24}
AnEB =
A'nB'=[{MM A =1{31,44,45,48 BE=12,3,6,8,12
{1,3,57,11,13,17,19} {Mm} ¢ } ¢ )
13 14 15 16
£ ={GIRAFFE} &={1to 20 Inclusive} F={1to 10 Inclusive} & ={ELEPHANT}
A={GRAFF} A={Factors of 18} A={3,56,8 10} A ={Consonants}
B = {IE} B = {0dd Numbers) B={2,4,5,8,9) B = [EELPAT)
AnB=1{} AnB' ={1,3,9} A'UB =1{1,2,4,578,9} AnB = {LPHNT}
- nl o 1 3 =
E 5 5 o b, & 5
§ 3 £ vl q 4k
= 4 = 5 3 o A
¥ = b "ﬁ = o e e u
} " s = L 3 a4 4 .
: 3§ - : i 4 5
=3 -
° a o
T = % 'E % 2 £ 4 2
¥ 3 @ = L~ o ¥ &
oo % i 8
3 E ] g P =
L = 2o A 3
; g g
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1. The Venn dizgram shows the number of students who study maths and physic at a i.'.l:lllq=|
L

Maths Physics

a. 'Write down the number of students whao study both maths and phys<ics.

b. 'Work out the number of students who study maths.

. Work out the probability that a randomly chosen student studies neither maths nor
physics,

2. Becca asked her friends which colowrs they like aut of red, blue and pink. She records the
resubts in a Venn diagram.

g Red

NV
\/

Blue Pink

a. How rmany people did Becca ask?

b. A person & chosen at random. Wark out the probability that the person likes blue but not
pink

. A perzon is chosen at random. Find the probability that the person likes pink.

d. A person who likes red & dhosen at randam. Find the probability that they like at least

ane gther calowr.

25
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3. A group of 50 people were asked if they like running or cyding. 19 people aid they like
running. 22 people said they like cecling. 9 people said they like both.

4. How rmary people <aid they like neither running nar cycling?

b. A person & chosen at random. Find the probability that they like either cpding or running,
but not both.

4. A group of 100 people were asked if they like pasta or pizza. 62 people said they like pasta,
57 people said they like pizza and 8 peaple said they ke neither.

4. Draw a Venn diagram showing this information.

b. A person is chosen at randomn from the people who like pizza. Work out the probability
they also ke pasta.

5. 60 people were asked which vegetables they like aut of brocooli, spinach and sweetcorn.
19 people like broccali.
21 people like spinach.
32 people like sweetcorm.
7 peaple like broccodi and spinach.
12 people like spinach and sweettom.
9 peaple like sweetcorn and broccoli
3 people like all three.

Wark aut the probability that a randomly chosen person doesn't like any of these vegetables.



b 60 people were asked if they buy sweet or savoury snadis at the cinema.
; af the peaple said they buy sweet snacks.
70% of the people said they buy savoury snacks.
The number of people who said they don't buy any snacks at the cinema was % of the
number of people who said they buy savoury snacks.

Wark out the probability that a randomly chosen person buys both sweet and savoury snachs
at the cinema.

Exam Question Challenge:

The Venn diagram shows information about a coin collection.

£ =120 coins in the collection
T = coins from the 20th century
B = British coins

e
-

T B

32

A coin is chosen at random.
It is British.

Work out the probability that it is from the 20th century.

Exam Practice:

https://corbettmaths.com/wp-content/uploads/2013/02/venn-diagrams-pdf.pdf
https://www.mathsgenie.co.uk/resources/5-venn-diagrams.pdf
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Week 4:

LI:

To be able to recognise, sketch and draw quadratic and cubic graphs

Demonstration Videos:
https://corbettmaths.com/2013/06/23/drawing-quadratics/

https://www.mathsgenie.co.uk/quadratic-graphs.html

https://corbettmaths.com/2013/06/22/sketching-quadratics/

/

28

Question 4:

(a) Complete the table of values for y = x> + x

—i2—

04
— 0
-

|

(b) On the grid, draw the graph of y = x>+ x for the values
ofxfrom-2to3

Question 5:

(a) Complete the table of values for y = x> — 2x

x | 2| 1|0 |1 |23
Y 3 0

(b) On the grid, draw the graph of y = x> — 2x for the values
ofxfrom-2to3

Question 6:

(a) Complete the table of values for y = x> +x — 4

x | 2| 1[0 |1 |2]3

—i3%

(b) On the grid, draw the graph of y = x>+ x —4 for the
values of x from -2 to 3

Question 7:

(a) Complete the table of values for y = x* — 3x + 2

x |2 1|0 [1[2]3

¥ 12

(b) On the grid, draw the graph of y = x> = 3x + 2 for the
values of x from -2 to 3

© CORBETTMATHS 2018


https://corbettmaths.com/2013/06/23/drawing-quadratics/
https://www.mathsgenie.co.uk/quadratic-graphs.html

Question 8:

(a) Complete the table of values for y = x2=-x-5
£ | =] =]a |[e]ls |z |8 ]

(b) On the grid, draw the graph of y =x*=x-35 forthe
values of x from -3 to 3

Question 9:

(a) Complete the table of values for y = x* 4+ 3x — 6

(b) On the grid, draw the graph of y = x> 4+ 3x — 6 for the
values of x from -2 to 3

Question 10:
(a) Complete the table of values for y = 2x

x | 2| 4]0 |3 |2

(b) On the grid, draw the graph of y = 2x* for the values
of x from -2to 2

Question 11:

(a) Complete the table of values for y = 3x°
x | 2| 3|0 |31 |2

(b) On the grid, draw the graph of y = 3x* for the values
ofx from -2to 2

© CORBETTMATHS 2018
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Question 12:

(a) Complete the table of values for v = 2x” —x =3

(b) On the grid, draw the graph of y = 2x> = x =3 forthe
values of x from -2 to 3

Question 13:

(a) Complete the table of values for v = 8 — x*

(b) On the grid, draw the graph of y = 8 — x* for the
values of x from -2 to 3

Question 14: Draw the following graphs for the values of x from -3 to 3

Use suitable grids for each.

(@ y=x"+4x-10
b) y=x"=5x+1

1

2

C | = w1
(c) ¥ >

(d) y=2x"=3x+1
(e) y =2x—x*

) y=—-x*+2x-3

30
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Sketching Quadratics

Sketch the following parabolas, ensuring you indicate any intersections with the coordinate axes. If
the graph has no roots, indicate the minimum/maximum point.

(@ y=x%-2x
(b) y=x2+4x-5
() y=x2-2x+1
(d) y=3-x?
(e) y=4+3x—x?

Sketch the following parabolas. These have no roots, so complete the square to identify the
minimum/maximum point.

(@ y=x?>+2x+6
() y=x2—4x+7

Find equations for the following graphs, giving your answer in the form ax? + bx + ¢ = 0

N LN

~ NG

[C1 May 2010 Q4]
(a) Show that x*> + 6x + 11 can be written as (x + p)* + g, where p and q are integers to be found. (2)

(b) Sketch the curve with equation
y = %%+ 6x + 11, clearly showing any intersections with the coordinate axes.

)
(c) Find the value of the discriminant of x> + 6x + 11. 2
5. [AQA] The diagram shows a quadratic graph that intersects the x-axis when x = % and
x =05,

L]

x
’ i\_/ﬁ

Work out the equation of the quadratic graph,
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Demonstration Videos:

https://corbettmaths.com/2016/08/07/cubic-graphs/
https://www.youtube.com/watch?v=LVhJzITdIHO
https://www.youtube.com/watch?v=SVQ2Ig-VRkM&feature=youtu.be

Tasks:

(a) Complete the table of values fory =x3- 2x + 3

X -2 -1 0 1 2
Y
2)
(b) On the grid, draw the graph of y =x3- 2x + 3 for the values of x
-2=x=2
Ya
7
I
H
6
|
:
35
1
[ [
4
|
3
[
—
2
]
H
1
-2 -1 0 1 2 3 ’x
-1
[
H
-2
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x3+2x2-1

(a) Complete the table of values for y

2.

=x3+ 2x2- 1 for the values of x

(b) On the grid, draw the graph of y

-3=x=2

Y

1
T

33



3) Make up your own x values and draw the graphs of the following:

a)x3+2

b)x3+5

c) x3 — 4x

d)x®+3x*-4

e)2x3+3x%+1

f)3x3—-2x-2

g) 5%+ 2x*> -3

h)x3—4x*+1

i) 3x3+4x2+2

j)x3—-4ax> -7

k) 2x3 + 5x% — 3x

[) 3x3+ 2x*> =5

m) 2x3—x2-1

34



Week 5:
e LlI: To be able to recognise and plot reciprocal, exponential and trigonometric graphs

Demonstration Videos:
https://corbettmaths.com/2013/10/24/reciprocal-graphs/
https://www.mathsgenie.co.uk/cubic-reciprocal.html
https://www.youtube.com/watch?v=kTTTkMwXqrg

Tasks:
Part 1 — What is a reciprocal?

Match each number in the table below with its reciprocal, calculating the reciprocal of
the numbers that don’t match:

1 10 2 z 1.25 0.375
5 7 3
5 Z 1 0.8 1.5

9 2

What is the reciprocal of x? ....ccoveevvvervieiee

What about the reciprocal of 3x? ....ccccovvveeeeicirieieens

AN X 4+ 27 oo
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https://www.mathsgenie.co.uk/cubic-reciprocal.html
https://www.youtube.com/watch?v=kTTTkMwXqrg

Fill in the table and draw the graph of y =

Part 2 — Can | find coordinates on a reciprocal graph?

1

X

1

- 0

4

N =

36

Workings:

y

4

10

o

N CRREEEER N ___E o

S

N~

— X




2
_x

Fill in the table and draw the graph of y

— | N

— <

-2

—4

-8

X

Workings:

o

e

co

=
o SERE EEAN EEEE THT
i mEmE mEEm NN THT

y
4

37



X

1

2

10

y
4

Workings:

Fill in the table and draw the graph of y

38



Reciprocal Graphs Codebreaker

Al B[] C[DJ]EJ]F[]G]|]HI]I JI KT L M
L R (S - O T . N N - S S
3 7 5 4 5| 5 3 2
NJo[P[]Q[R[S]TJU]JVIWI][XT]Y]Z
T = S [ R U S B O [ S B
2 | 2 4 6 7 8

Find the coordinates below, link your answers to the table above to reveal what happened to my claim
against the airline over my missing luggage:

1

1

1 3
Ify =, |fy=i, Ify =~ |fy=§, fy=—, | fy=—,
findthey | find the y findthey | find the y find the y find the y
coordinate | -gordinate | coordinate | -gordinate | coordinate | coordinate
when x = 1 | whenx = 1 | whenx = when x =
when x = -, when x = -,
5. 2 —6. 2 —3. 5.
fy=c |ify=- [Ify==2 _1 |y
, 5% Y= et Y= et Ify = o Y=
findthey | findthey | findthey | findthey | find they
coordinate | coordinate | coordinate coordinate | coordinate
whenx = | whenx = | whenx= when x — 1 | whenx =
. 3. —4. *Te | -1

39




Part 3 — Can | recognise a reciprocal graph?
Which of these is a reciprocal graph?
Explain how you know whether they are or aren’t reciprocal graphs:

Graph Reciprocal How can you tell?
or not?
|
A ‘.
I
5 0
‘I'wl.s
B
5
/’/
5 0
5
C i
s}
¢ i
|
Y
-5)
1
{
D
5
3 | 0 i
f -5
},

40




How can you tell?

Graph

Reciprocal
or not?

41




Part 4 — Can | describe how to transform a reciprocal graph?

Plot the graphs below; on each grid the graph of y = i is drawn to help you describe what has

happened.
Graph: What it looks like: Describe what’s
happened:
! + 2 :
Y= X
5
10 5 0 5 10
5
-10
1 10
Y= x+2
10 5 0 5 10
5
1 10
Y= x—3
10 5 0 5 10

42



Demonstration Video:

https://corbettmaths.com/2019/12/31/exponential-graphs-video/

Tasks:

43

1.

(a) Complete the table of values for Y = 3)(

-2

-1

0

(b) Draw the graphof Yy = 3" for values of x from -2 to 2

Y

10

(2)

(2)


https://corbettmaths.com/2019/12/31/exponential-graphs-video/

N\

7

Stewards Academy

]

W ¢
'g
&7

2. Drawthe graphof y = 2% for values of x from —4 to 4

Y

3. Drawthe graphof y= (%)X for values of x from 4 to 4

Y

44



X

4
N\

7

N Stewards Academy

(2,12)

0, 3)

The sketch shows a curve with equation
y =ab* where a and b are constants and b >0

The curve passes through the points (0, 3) and (2, 12)

Calculate the value of aand b

The sketch shows a curve with equation
vy =ab* where aand b are constantsand b >0

The curve passes through the points (1, 14) and (4, 112)

Calculate the value of aand b
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(5, 6250)

(2.50)

('1, P)
I

The sketch shows a curve with equation
y = ab* where a and b are constants and b>0

The curve passes through the points (2, 50), (5, 6250) and (-1, p)

Calculate the value of p

8. Draw the graph Y s (025))( for values of x from -3 to 3

(@)
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Demonstration Video:

https://corbettmaths.com/2013/04/20/ysinx-graph/

https://corbettmaths.com/2013/05/07/cosine-graph/

https://corbettmaths.com/2013/05/12/tangent-graph/

https://corbettmaths.com/2013/04/20/exact-trigonometric-values/

https://www.youtube.com/watch?v=NGILmagWOdSc

Tasks:

Plot the graphs of the trigonometric identities; sine, cosine and

tangent.

Sine

0C° |0

30

60

90

120

150

180

210

240

270

300

330

360

390

420

Sin@) | 0

0.5

0.5

Cosine

© 0

30

60

90

120

150

180

210

240

270

300

330

360

390

420

Cos(@) | 1

0.5

Tangent

30

60

90

120

150

180

210

240

270

300

330

360

390

420

Tan(©)

Extension

i)  What do you notice when the graphs get to 360°?
ii) Can you describe the relationship between the graphs
of Sine and Cosine?
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Sketch the sin, cosine and tangent graphs using the tables above

Sin(O)

Cosine(0)
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Tangent(O)

2
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Sketch the trigonometric graphs

' Cos(0)
R P

' Tan(O)
R P
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Week 6:

e LlI: To be able to solve problems using vectors

Demonstration Videos:

https://corbettmaths.com/2016/04/25/vectors/
https://www.mathsgenie.co.uk/column-vectors.html
https://www.tes.com/teaching-resource/gcse-maths-vectors-in-2d-video-lesson-6086924
www.drfrostmaths.com

Tasks:
Exercise 1 (Basic Addition/Subtraction)

1. State the value of each vector.

2. Write each vector in terms of a and/or b. a.BA b.AC c¢.DB d.4AD
A 4 B
b
D 2a ¢
3. Write each vector in terms of a and/or b. a.MK b.NL c.NK d.KN
K L
a
b
N 3a M
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524
4. \Write each vector in terms of a and/or b.

b Y

2b

o o T o
S
h<

5. ABCDEF is a regular hexagon with centre O. FA=aand FB = b.

B
a
F i? 7C
E D

Express in terms of a and/or b:
a.AB b.FO c. A0 d.FD

PQRS is a parallelogram. N is on SQ such

that SN: NQ = 3:2.

a) Write an expression for S_Q) in terms of a, b.

b) Express NR in terms of @ and b.

52




7

t
54

7

I\

Stewards Academy

A Test Your Understanding

/ ; a) Find 4B in terms of @ and b.
)u‘ ]

b
/ b) P is a point on AB such that AP: PB = 3:1. Find OP in terms

of a and b, giving your answer in its simplest form.

Further Practice

A) Determine AX

OX:XB=1:3

B) Determine oy

AY:YB = 12:3
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Exercise 2 (Using Ratios)

1. Inthe following diagram OA=aand OB =b.Xisa point such that AX: XB = 1: 4

X

0 b B
What is:
a.AB b. AX c. 0X d. BX

2. AgainO_A> =aand OB =b.Yisa point such that YB = 24Y

A
Y

3. [June 2009 2H Q23]

a) Find AB in terms of a and b.

b) P is on AB such that AP: PB = 3: 2.
Show that OP = %(Za + 3b)

0

4. [Nov 2010 1H Q27] M is the midpoint of OP.

a) Expressmin terms of a and b. 1},/

b) Express TM in terms of a and b giving your answer /”H _

in its simplest form. 0 a

54

h



§§% Stewards Academy

5. OACB is a parallelogram. R is a point such that AR: RB = 2: 3. S is a point such that BS: SC =
1: 3. Determine:
4 C

0 b B
a.0OR b.BS c. 0S d.RS

6. Inthe diagram, M is the midpoint of CD, BP: PM = 2:1, AB = x, and AC = y and AD = z.
Express each of (a) to (f) in terms of x, y and z.

B
X M
Z D

a.DC b.DM c.AM d.BM
e.BP f. AP

7. OACB is a parallelogram. M is the midpoint of AB. X is a point such that BX: XC = 1: 2.
Determine:
A C

B
0

a.AB b.BC c. MB d. MX e.XA f.CM g.ﬁ
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8. M is the midpoint of BC.

a+b__ ¢

2b

Determine the vectors:
a.0B b.BC c.AM d.0OM

9. Inthe following diagram, X is a point such that 0X: XB = 1: 3.

B
2b —2a A

C 0

a. 0C b.XC c AX

Exam Practice:

https://www.mathsgenie.co.uk/resources/5-vectors.pdf

https://corbettmaths.com/wp-content/uploads/2013/02/vectors-pdf.pdf

Challenge:

Video: https://www.mathsgenie.co.uk/vectors.html

Task: https://www.mathsgenie.co.uk/resources/9-vectors.pdf
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Column Vectors

1. a) Copy this shape into your book and label it A.

2
b) Translate shape A by the vector (J and label it B.

1
c) Translate shape B by the vector (3) and label it C.

d) What vector would translate shape A to shape C?

2 1
e) What do you get if you add [J and [3} ? What do you notice?

. —>
2. a) What is the vector AB?

_ —>
® b) What is the vector BA?

v

c) What is the vector BC?

A
—T d) What is the vector CA?

v

3. The diagram below shows the vector a.

a) Write a as a column vector.

b) Write 2a as a column vector.

c) Write —a as a column vector.

3
4. The vectorp = ( ZJ

a) Draw p in your book.
b) Draw 2p

c) Draw —p
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2 1
5. The vector w = andv=

a) Draw w and v in your book.
b) Find w + v. Write your answer as a column vector.

c) Find 2w + 2v. Write your answer as a column vector.

3 4
6. Three vectors are defined as: a=s (:J b= ( ]

a) Draw lines to represent a, b and c in your book.
b) Find a + c. Write your answer as a column vector.
c)Findb+c

d)Find2a+b

e) Find 3a + 2¢

f)Finda-b

g) Find3b-a

2
7. The vector m = ((J .

From the vectors in the star, find a vector which is:

a) Twice as long as m.

b) Half as long as m.

c) Three times as long as m and in the opposite direction.

d) Parallel to m.

3

-4
8. Three vectors are defined as: a= ( }

a) Find a + c. Write your answer as a column vector.
b) Find 2b + ¢

c) Find 2a +3b

d) Find 3a + 2¢

e) Find2a-b

f) Find 5b — 2c

g) Find4c+3a-2b
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Questions Question Title
1 Convert fractions to decimals
2 Integer solutions to inegualities
3 Compare decimal numbers, recurring decimals
4 Exterior anglas in polygons
= HCF, LCM
b Similar polygons
F) Compound interest, best buys
ga Straight line graphs (parzallel lines)
8b Straight line graphs (check if 3 point is on a line)
= Reverse percentsges
10 Prime numbers, linear sequences (nth term)
11= Combining vectors
1ib Combining vectars, multiplying by scalars
12 Fressure
13 Quadrilaterals
14 Exponential graphs
15 Writing algebraic expraszions
16 Solving eguations and straight lines
17 hultiples, odd and even numbers, problem solving
18 Expressions with algebraic fractions
19 Straight line graphs (find x-intercept)
2 Fythagoras theorem with algebra
213/b Algebraic direct proportion
2 Circle theorems
23 Recurrence relations
243/b Estimating srea under & curve
25z3/b 20 trigonaometry
26a/b Histograms
27 Conditional probability
28 Circles, normals and tangents
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