Year 11 Mathematics Methods
AEMAM Term 1 2023

Test1 Counting and Probability

C 0 L LEG E Calculator Free Formula Sheet Allowed

Student Name: _ V] AR\ NG FE\,/

Teacher Cheshire Coveney McKenna McRae Moore Munro
(circle):
Time Allowed: 25 minutes
Calculator Free: /27
Attempt all questions.
All necessary working and reasoning must be shown for full marks.
Marks may not be awarded for untidy or poorly arranged work.
Question 1. [3 marks]
(a) Evaluate:
11!
e sy 7 ny . n
O3 @ G i) () (22 )
Z11*10 = TX6X5 : 5 i
Ix2x\
- 110 @ correct
£ 95 volue
@ correct Valug @ dorrect
Question 2. Volue [2,1 = 3 marks]

(a) Two events A and B are such that AN B = 9.
(i) Draw a Venn diagram to show the relationship between A and B and shade the region

representing AU B.

A B () Draws ¢ label S
/ circtlesS with no
6ves lap

(D chades ALS

(ii) Describe the relationship between the events A and B.

mutually exclusive @ stakS me
Y 1
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Question 3.

[1,1,3 = 5 marks]
(a) Shade the region of the Venn diagram below that represents C n (AU B).

© coereck (egion

shadsd
(b) Use set notation to describe the shaded region in the Venn diagram below.
A B
(AUC)(\ 6 @ corvrect
express (oA
o
Ang U B&NcC

(c) Determine the value of x in the Venn diagram below

ANBUC) = (7= (6 +3+1) =7

puC =950~ (7 +3)= 40

BNC 2 (20+25) - 40
=

el 25
s 7}

@ Determines mfss‘\nj value in A
c -

@ C reocteS expression for BUC of
AV BUC

(L) soltes for s 2
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lzr 1,3,2=8 marks]

Question 4.
Events A and B are such that P(4) = 0.6, P(B) = 0.5and P(A' N B)=0.4
A A TOTAL @ in puts iAforma Fta
- 0.1 < dh- 0-S Cof fectly
B’ 0.5 o 0:-5 . L
TOTAL | 0.6 0.4 | ® datermines missing
Volues.

(a) Complete a two-way table based on the information above.

(b) Explain why the events A’ and B’ must be mutually exclusive.
nts cannot both happen
@) vrefers to
F’"oba‘bf“‘f‘y ofF
Intersechon = ¢

P(A'N 6') 200 eve

(c) Determine

(i) P(AUB)

O.4 +0-5 =0.9 @ corfect value

(i) P((AnB)|A)

O defermine P((ANG ‘RBX

= - &9 _ B
0.6 6 @ correct simplipred
Probobi| H—y
(d) Determine if the events A and B are independent, supporting your answer with appropriate
calculations.
P(i8)rs O+6 (O Substitutes values

P(AIR):= 0.l=01 into relevant formula
0-5 () States notindependent
0.2 #0.6 With referente to result

events are not ndependent 5
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Question 5. [1,1,1 =3 marks]
Let U denote the group of all students who visited Europe over the school holidays. If:
- Irepresents the set of students that visited Italy,

- Erepresents the set of students that visited England
- Grepresents the set of students that visited Germany

et

describe in words, which students are represented by the following sets.

a) IUEUG -
4
Those that visiteel one or more Of /f-a,lY/ ﬁnglomd ancl 4
C\ermany
N | B TAETE )
NS Those that oid not visit all tlhuee of Ha,u//E,yl&” j
& ¢ J
)
° (J\l‘ |
@(9‘ d (EuG)nr
Those that visited 6r\§tcmo[ and/or Qerma/lf but olicl

\‘ not visit /f'a,ly-

Question 6. [1,2,2 =5 marks]
. o SHades
(a) State the five terms in row 4 of Pascal’s triangle. cor reck

VAT LAV LB YL S ' (D) volues or
FC i DA% % ¢ TR

(b) Expand (a — b)*

a¥=4a’k + éa’kf—t.uwlog 4 5"

corcect coeffrcients)
(in Cl&kdﬂ’\% < §5 ns)

(VD cornect powes
(c) Determine the coefficient of x* in the expansion of (4 - ;)

Yy
( X term of

()@’ (5)"= 3)wix" © et aps
; 4

g Coefficient
% " /
10 x @ g valuakes
Coefficient - |40 eXPression

End of Calculator-Free Section
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. Year 11 Mathematics Methods
° AEMAM Term 1 2023

Test1 Counting and Probability

‘S LR “r\: Calculator Assumed
Formula Sheet, ClassPad and Calculator Allowed
Student Name: Mk A NG KE\/
Teacher: Cheshire Coveney  McKenna McRae Moore Munro
Time Allowed: 25 minutes | Calculator Assumed: /27
Attempt all questions.

All necessary working and reasoning must be shown for full marks.
Marks may not be awarded for untidy or poorly arranged work.

Question 7. : [1,1,2,1 =5 marks]

Shen-Car insurance company collected data on two different driver age groups who had made an
insurance claim over a 1-year period. Some of the data is shown in the table below.

AGE OF 17-25 26-40 | TOTAL
DRIVER:

CLAIM 220 i50 |370
NO CLAIM | 80 450 6 30
TOTAL 400 600 1000

reect
(a) Complete the table @ e

(b) How many drivers did not make a claim?
£20 MO correct fom bl

(¢) What is the probability a randomly selected driver:
(i) Is aged 26-40 and didn’t make a claim.

0 q '
%)%o 2i7p ® coreect from tabl
(ii) Is aged 17-25 or made a claim.
o) L]
s T 5 (50 B Mo ey et
0

(d) Determine the proportion of drivers aged 17-25 who made a claim during the year.

3'_.7’9— = J?:é (9 corfect from reble
400
1
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Question 8. [3,2,2 = 7 marks]

Two prize boxes each contain 8 envelopes. There are five envelopes in Box A that each contain
$100 cash prizes. There are two envelopes in Box B that each contain $100 cash prizes. All other

envelopes are empty.

Connor selects one box at random and then draws two envelopes, randomly, without
replacement.

(a) Complete the weighted tree diagram and sample space for this scenario, where C
represents selecting an envelope containing cash.

Sample space

5 ’3’ G ALS

8 C <
2 G A

Z

3 Y1 —C AcCC
G G’ < i o
2/_-7 ¢ AcC
|/ C BCC
2 o |
8 6/7 6. bGC
6 : 1/4 G . Betc
P C' < { ¢
8 5/7 ¢ BCC

() Determines ~Compleventary ® s Lisks appopral
ww‘\‘? ; cevent ® ossSible oulom
(b) Calculate the probability Connor wins $20 Non-cepla P

P(A CC) + pP(bC C\ (D Lists woth possibtﬂ— outtones

fLoonko ORISR e 2 oL =22 s
T2 ogntg) TL AR - Pl 1 N2 €D Evaluates Probo.b\\\-lwr

(c) If Connor won $100 from his first envelope, what is the probability he chose box A?

PrAled PCANC) SiE ;_(__s_+3_>

Formula A
context

Gl T ‘
@ vses Condihom!— g © evaluakes ‘Orobq'b“h\—7
7

2
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Question 9. [1,1,1,3,2,2 =10 marks]

A committee of 7 people is being selected from senior members at a local sports club consisting of
7 frisbee players, 8 roller derby players and 5 lacrosse players.

(a) In how many ways can the 7 people be selected if:
(i) There are no restrictions

00y * 7195 L0 @ correct axpression
(i)  Only roller derby players are selected

SC_, s 8 @ correct e)cpfeSSiO/\

(iii)  Noroller derby players are selected

2C,: 742 (D) corlect expresSion

(iv)  Atleast 2 representatives from each sport are selected.

3F2R2L . TCy ¥ 3¢ x5¢, = 9800 O Demenstrates use of
; T mul h~Pll\CﬂﬁOh Pn:ncfple

3R2FLL. 8Cy x7C x5Cy = 11760

rag0 () DemenstrafeS appmprale

’

"W

L 2RLF : 5C3 x g% 8Cs

2 e _ method

At teast L. 9800 + 11760 +5880 (1) Evaluples addifive

From each or compumiaf‘y
Segl 190 &YPpressiv

(b) Two roller derby players, Ruby Bruiseday and Drew Bash ‘emore find out that exactly 4
roller derby players have been selected for the committee. Calculate the probability:

(i) Ruby has been selected
4 spots = 8C, combimfions= ge (D pefesnuines H# of Commiftees

o no. 0‘ COMM‘\‘"N@J | C3 : 35 with Ruvb\,

' ;?Zm;,‘;“g ;d"/ @ Provides correct
P w! £ (y ¥

(ii) Only one:[ of them has been selected pmba,b. L‘7

Ruby foreo ¥ Remaining Sprts
T : S
Totel #of 4 duby commitiess (D vses multplicchon

5 a0y XRUeGaIRNTE Y panciple cormetly
~—— e Om— oo
SC,’ g @ hnswers a5 f"gb“"-"ldy
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Question 10. [5 marks: 1, 2, 2]

Classified documents at the nation’s leading intelligence agency SP135 are protected by three

different anti-hack programs (referred to as A, B, and C for security reasons). Each program has
the following chance of being hacked:

P(A) =03 P(B)=0.15 P(C)=0.1
One program being hacked does not affect the probability of another program being hacked.
Determine the probability that during a cyber-attack:

(a) All programs will be hacked.

P(ANBNC): ©.3%0.1S% 0.1

: 0. 0045 (D evaluales probaloility

(b) At least one of the programs will be hacked.

P(A'I\B'ncl) = 0.7x0.85%0.4 ® DemmswaPP”P"m
0.5355 methed

P (At teast )= I~ Plhone) < 1-0.5355 = 0. 4645
® mvaluafes probablihy

(c) Exactly two of the programs will be hacked.
ABC'UABCU Asc | : ;

P( ) O 'dﬁnh‘ﬁﬁ poSSnbh eambraghoas

— 0.3%0.15 x0.9 + 0.3x0.85%0.1 + 0.7x0.I5%x0.|

It

0.0405 + 0:-0255 + 0O.plID5

-

Zh 0. 0165 © E\Ia,l.u‘od’es ‘Orvobcdoilikhr

End of Calculator Assumed Section
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