PhysicsAndMathsTutor.com o

| 1. The Venn diagram shows the probabilities for students at a college taking part in various sports.

A represents the event that a student takes part in Athletics.
T represents the event that a student takes part in Tennis.
C represents the event that a student takes part in Cricket.

p and q are probabilities.

P!

0.05

The probability that a student selected at random takes part in Athletics or Tennis is 0.75
(a) Find the value of p.

-

(b) State, giving a reason, whether or not the events A and T are statistically independent.
Show your working clearly.

(¢) Find the probability that a student selected at random does not take part in Athletics
or Cricket.

@ PlAVT) =0.75
 Pla)= 1-(0.?5+0.0%)
|\ —-0.7

=0.2
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2. A factory buys 10% of its components from supplier 4, 30% from supplier B and the rest
from supplier C. It is known that 6% of the components it buys are faulty.

Of the components bought from supplier 4, 9% are faulty and of the components bought
from supplier B, 3% are faulty.

(a) Find the percentage of components bought from supplier C that are faulty.

A component is selected at random.

(b) Explain why the event “the component was bought from supplier B” is not
statistically independent from the event “the component is faulty”.

20) 0.1 (0.09)+ 0.3(0.03)+06p = 0.06

0.6p = 0.0%2
p=0.07
270[0
b) P(B)=0.3
P(F) = 0.06
P(BNF) = 0.03

P(B) % P(F) = 0-3(0.06)
=0.018
p(B)» P(F)# P(BAF)

Thefj arg not Tndependenf

P 5 8 3 4 7 A 0 4 2 8
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3. A biased spinner can only land on one of the numbers 1, 2, 3 or 4. The random variable X

represents the number that the spinner lands on after a single spin and P(X =7r) = P(X =r + 2)
forr=1,2

Given that P(X=2) = 0.35

(a) find the complete probability distribution of X.

Ambroh spins the spinner 60 times.

(b) Find the probability that more than half of the spins land on the number 4
Give your answer to 3 significant figures.

12
The random variable Y = }

(c) Find P(Y-X < 4)

a) r=1, P(X=1)zP(X=112)
T P(X :3)
r2, P(X=2) = p(x=2+2)
= P(X=4)
2(0.35) *2 P(x=1) =
P(X=1)= 0.15
2 3 ] %
0:35 | 0,15] ¢.35

n I
PLX=7) ( 0.15

b) Let Y = no. of Spins which land on 4
¥Y~B (60 ,0.35)

P(Y>30)= 1-P(Y<30)

= 1- 0.99411
- OAOOSSQ
c) Y-X &4
Z-x &
12 - X ¢ 4X

Y2+ U4X-12 %0
(X-2)(X+6) 70
X-2 %0 X+6 7,0

X7 2 X% -6 afa

P 5 8 3 4 7 A 01 2 2 8
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r A
PLX 72)% 1-0.15
= 0.8%
\ J
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4. The Venn diagram shows three events, 4, B and C, and their associated probabilities.

A
Q
=
o
=
=
2
=]
m
Z

0.06

Events B and C are mutually exclusive.
Events 4 and C are independent.

Showing your working, find the value of x, the value of y and the value of z.

[3 2 CM/(ZA%/W"—’; Y = O
/P/4>
F

DN} ?7+f%[z>

©))

)D(Azh—y((l>s =
had £ idpurdad > P4 Nz Plr)eP()
2 2’:@.!49,—92>(O,37f%)

ZM,‘,L‘L/%, . (=p 06 +p.l vO.39 {—&.?(;42

;/—fz«:&,(f

YIuy SIHINEILI-IM LONOJ

22=(o.(c0)(039¢2)
.25 =0.0975

o
/ X
?fc-\-zéx\
2 Z <
|
=
o
>
=
Fr
3

d
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N
Z = _077;5@,1_5
o-75

G 20 1S-7F < 0.0 -0 1320.02

X =0

},5@-02

2=0 .17

» , _J

P 6 3 3 6 0 A0 5 1 6
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5. A fair 5-sided spinner has sides numbered 1, 2, 3, 4 and 5
The spinner is spun once and the score of the side it lands on is recorded.

(a) Write down the name of the distribution that can be used to model the score of the
side it lands on.

1)
The spinner is spun 28 times.
The random variable X represents the number of times the spinner lands on 2
(b) (1) Find the probability that the spinner lands on 2 at least 7 times.

(ii) Find P(4 < X < 8)
Q)

b AL Lagk Plboies s P (= 27) 2 = P(x2c)

[~ 628¢&

—

-fH.322 (20lp)

{

pa Vi \ / |
LMk s e @) Z plxs7 ) PCRED)

—0. 418 ~0.160

=0 68 (sap)

P 6 3 3 6 0 A0 6 1 6
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6. In a game, a player can score 0, 1, 2, 3 or 4 points each time the game is played.
The random variable S, representing the player’s score, has the following

probability distribution where a, b and ¢ are constants.

s 0 1 2 3 4
P(S=y¥) a b c 0.1 0.15

The probability of scoring less than 2 points is twice the probability of scoring at
least 2 points.

Each game played is independent of previous games played.

John plays the game twice and adds the two scores together to get a total.

Calculate the probability that the total is 6 points.
(6)

P(S<2) = 2%xP(s22)=> qtb=2(ct0-1+015)
Oth=2c+05 @
total probakility=1 => atb+c+0-1+0I5= |
a+btc=0175 @
subin ®: 2c+05+c= 035
3c= 025

J

C‘_/

Iz
Ways to score b : 2t lk, k+2, 3+3

Ls S0 we don't need aor b

P(Ts=b)=Lx 0I5+ O I5xL +0O1*
12 V\r\,ll “—~
P(2,4) Ply,2) P(3,3)

= 0035
-

P 6 3 9 3 5 A 0 8 1 6
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7. Afrika works in a call centre.

She assumes that calls are independent and knows, from past experience, that on each sales call

that she makes there is a probability of é that it is successful.

Afrika makes 9 sales calls.

(a) Calculate the probability that at least 3 of these sales calls will be successful.

(2)
The probability of Afrika making a successful sales call is the same each day.
Afrika makes 9 sales calls on each of 5 different days.

(b) Calculate the probability that at least 3 of the sales calls will be successful on exactly
1 of these days.

()

Rowan works in the same call centre as Afrika and believes he is a more successful
salesperson.

To check Rowan’s belief, Afrika monitors the next 35 sales calls Rowan makes and finds
that 11 of the sales calls are successful.

(c) Stating your hypotheses clearly test, at the 5% level of significance, whether or not
there is evidence to support Rowan’s belief.

Q)
0) independent, constant probability of success = prompts
us fo use the binomia| distribution.

let C= number of successful Calls.
|
C~B(4,7)
7 "=~ probability

M. atfewmpls
P(C23)=1-P(c£2)=0-1782.. by calculator
b) we use the value of P(c23) from () < imagine ue
let X = the number of days when at least "+rial” the 4 calls on

3 calls Succeed. 5 days, with a new p
D0 0O Y

VUV SIHL NI ILIHEM 1ONOd V3dY SIHL NI LM 10N Od

Y34V SIHLNIEILI-IM LON-OQ
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X~ (5, Plc23))

P(X=1)=5x (01382 )5 (1-0-1382)"
=0-4-06]...
C) \ state your hypotheses
Hop=p Hipop

2. define your variobles & calculate test Statistic
let R= humber of successtul calls
R~B(35,7)
P(R211)=1-P(R210)=0-02--
3. form conclusion
0-:02<0-05 = there is Suficient evidence tv support fhat
Rowah has more Successful calls Hhan Agrika. reject H,.

/

always [ink to context of test

MO O 0 0 O O A Turn over
P 6 3 9 3 586 A 01 5 1 6
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The Venn diagram, where p is a probability, shows the 3 events 4, B and C with their
associated probabilities.

(a) Find the value of p.
/7 cannot kn?fnm ot the same time 1)

(b) Write down a pair of mutually exclusive events from 4, B and C.

Oy

(®) Sum of probabildies = |

0.2+ 021 02401 +p =1

(). :}--f P = | _

p= 03 4 W

(b) Events A and C are mutually exclusive (|

P 6 6 8 0 6 A0 2 1 6
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9. Two bags, A and B, cach contain balls which are either red or yellow or green.

Bag A contains 4 red, 3 yellow and »n green balls.
Bag B contains 5 red, 3 yellow and 1 green ball.

A ball is selected at random from bag A and placed into bag B.
A ball is then selected at random from bag B and placed into bag A.

The probability that bag A now contains an equal number of red, yellow and green balls
is p.

Given that p > 0, find the possible values of n and p.
(3)

p i {he Pmba'oi“'\'\i of Inowing ah Ulual number of red Yellow and green balls-
v v V)

to get p, we can have erther 2 of these Scenaviog
b !

/25

OF of each wolowr (in bag A) = when ared ball is faken fom A and put

into & and a green ball S added into A
from - Y

]

o) r
Y For this scenacio = pyl

3m
h=lL‘/}c/‘rwnB—>A
pa

sp (red from A and green from ®) ={‘l;\x//z)= Y = 2
. 4 3

\ red “

\ A0 extro | Lecouse

\ boh fom A is aold ed
N

) ) Y of eadh colour (in bag A) = when a green ball j¢ talen from A

and [)VH' into B and g y edlow

batll is taken fom B and put o A

For this scenacio = n-y = 4 .
n=5 I
_-P(ﬂr¢mkomA nnd\'UlOW&o”" 6) =/T]x/?)= 5 - D

|
) o) o g 2

4 \

Areen A-=>DB yellow B —> A
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10. Helen believes that the random variable C, representing cloud cover from the large data
set, can be modelled by a discrete uniform distribution. Ls O keas

(a) Write down the probability distribution for C.

(b) Using this model, find the probability that cloud cover is less than 50%

Helen used all the data from the large data set for Hurn in 2015 and found that the
proportion of days with cloud cover of less than 50% was 0.315

(c) Comment on the suitability of Helen’s model in the light of this information.

(d) Suggest an appropriate refinement to Helen’s model.

e
) c loll=2]l3]lwlsléelzlr®r -O® The rondom vonoble chnor\l:j
\ [§ [ (] [} ]
P(C"“)I"’TI";IKI*_I;l?I%I%IE} (D) be venes~ & ond B as coud

c,oweroan, s neodured on o dSaale #
O=3 ~ (Owsod)
b) Plcew)=P(ca) + PCe=N +PCCc=2) + P(C:3)
=4x%

=§-@

¢) Feok
O.% > 035
Probabilily s ewer thom etpected, sujjegﬁr\s Heten™s moded Lsn+
swktob\e, -

A) As cound coveroT vories over differertt Morkhs and ploces,
Helen couwd use’ o non-uniform  distibukon insread. -O
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Magali is studying the mean total cloud cover, in oktas, for Leuchars in 1987 using data
from the large data set. The daily mean total cloud cover for all 184 days from the large
data set is summarised in the table below.

Daily mean total cloud cover (oktas) | 0 1 2 3 4 5 6 7 8
Frequency (number of days) 0 1 4 7 10 | 30 | 52 | 52 | 28

One of the 184 days is selected at random.

(a) Find the probability that it has a daily mean total cloud cover of 6 or greater.

S2+852+428=132 '32/‘81_'= 33/’4-6 0]

Magali is investigating whether the daily mean total cloud cover can be modelled using a
binomial distribution.

She uses the random variable X to denote the daily mean total cloud cover and believes

that X ~ B(8, 0.76)
Using Magali’s model, P( X < 'X:)

(b) (i) find P(X > 6) @ V\demcvcow‘w @
P(X%6) = |-P(X€S)=1-026722.. = 0.703 (3dp)

(i) find, to 1 decimal place, the expected number of days in a sample of 184 days
with a daily mean total cloud cover of 7

% .9
P(X=F)XIBY = H.2811... x 184 = S1. 7385 ... = 51.3 (ldp)
(c) Explain whether or not your answers to part (b) support the use of Magali’s model.
ot (03) and post () (0) aure simalos andl bhe expecked
Mumber~ & 7s (s1-3) Malches aumbes & 7s in b

dalﬂ%(sz)sD/‘bgalL’s madled cISSi/.pooree,c\@

There were 28 days that had a daily mean total cloud cover of 8
For these 28 days the daily mean total cloud cover for the following day is shown in the
table below.

Daily mean total cloud cover (oktas) = 0 1 2 3 4 5 6 7 8
Frequency (number of days) 0 0 1 1 2 1 5 9 9

(d) Find the proportion of these days when the daily mean total cloud cover was 6 or greater.

S+0:q: 23 22 p5yu2..-0-821 (dp)
28 0

() Comment on Magali’s model in light of your answer to part (d).

Pt dl (0.821) W pert () ndl (D)) (20.7) (1)

<) . hab
e s PR s i

does Nob hdd)
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12. The discrete random variable D has the following probability distribution

d 10 20 30 40 50
k k k k k
PD=d)| — - -~ — -
10 20 30 40 50

where k is a constant.

600
(a) Show that the value of & is 37

(2)
The random variables D and D, are independent and each have the same distribution as D.

(b) Find P(D, + D, = 80)
Give your answer to 3 significant figures.

3)
The value obtained, d, is the common difference of an arithmetic sequence.
The first 4 terms of this arithmetic sequence are the angles, measured in degrees,
of quadrilateral O
(c) Find the exact probability that the smallest angle of O is more than 50°
3)
a)hh,—+£+h:|® ﬂz5| }2_60005” @
10 20 30 4o SO 600 37 eeded
b) L0+ 40 -80
or S0+3%0-8

Mundhplicg by
0,240, 0,740 for ‘Andt’ (X) 7
D, 50 0,230  for 'O (4) p 0ddibion
D,230,0,°50 (1)

P(D.+ D, >80)= P(D: 40 ani 0,750) * P (D30 018 0,-50)+ P(D:50+D,=30)

- (fri0) (rk) r(Bed) = 4 B L R

@ 1600 1500 ispo
= 43k’ Sunce - 69
24000 137
600
37

=55 003456|q... = 0.0376 (3y) ()
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C) Itk o - fust form wn Sequance

/-\wgles Q4 0+d, a+7d, 043 (0
ln’ccnormgesma uodalditeal add b 360°
0\+a4d4a47d4a+3d 30 ()
”(H’Aw‘GO\ 3602
To + 34 - 180 @

for 0750 OfWapossib(ecases(Sm wfw/\f))/‘

d-10,6:75 or dl-20,a-60 U
600

\m -0 W‘F

P(D=100r D=20) - (IO zo) (Sh) 137 0

ssibe cases
Snce 2a4 3d - 180

khen dd = 1O

204 3(10) = 180

20-180-30
W=150  mous
a-3S Voulibon

Q. >SO
Lohen ol =720
7a +3(20) = 1860
.- 180-60
2.7 120
a:60

™ eals

0ol
a250

bohen d.= 30
%« 3(30):18Q
2% :180-90
Z0.- 90

G- 4s

\

o\ocsv\’é meek (Ondlubion (250

d@b%r@r%g@
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13. The discrete random variable X has the following probability distribution

X a b c

P(X=x) log,, a log, b log,, c

where
* a, b and c are distinct integers (a < b < ¢)

 all the probabilities are greater than zero
(a) Find

(1) the value of a

(i1) the value of b

(iii) the value of ¢

Show your working clearly.

)
The independent random variables X, and X, each have the same distribution as X

(b) Find P(X, = X,)
2)

N\
\

U}
c =\ (becawu:e. Sum of ploba\oi\'\l'\'es =1)

S
¥

a) logs 0 + logs,0 + o

log)g,, (aoc) = |
I x abc = 36

doc = 36 ()

All ?(obab&lihes we QUJeal'o' Pon 0 so a.b.c > ). O

As axbxC =3h. 2x3xb =3 so: ()

D oA=L
W o= 3 - 08 a,b,c must be disinct (diffesent).
W) c=b ooy T

b)  (logy, o)™ + (logsb)” + (loge d* O
J J J

=(l00m 23’- + (lOQ;b?)BL + (\Oq’“e)z
J v J

= 0-03%4.. + (0-00239.. + 0:-15

"

0:3%1 (3.5.£) O

J

P 6 8 8 2 8 A0 1 8 2 0
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14. (a) State one disadvantage of using quota sampling compared with simple random
sampling.

(1)
In a university 8% of students are members of the university dance club. $¢ p =0-0%
A random sample of 36 students is taken from the university. and. = 36
The random variable X represents the number of these students who are members of the dance club.
(b) Using a suitable model for X, find
(i) P(X=4)
(i) PX = 7)
3
Only 40% of the university dance club members can dance the tango.

(c) Find the probability that a student is a member of the university dance club and can
dance the tango. use mulhplicaion
wle for AND (1)

A random sample of 50 students is taken from the university.
P(re3)
(d) Find the probability that fewer than 3 of these students are members of the

university dance club and can dance the tango.
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a) One disod\mnl'aﬁe is Hal q{u\nm %o.mp\mc\)) 1S not candom, So it cawnot be
used {eliablj for inferences. Q
OR
More \ik,e\'s b be viased.
OR
Not random | less romdom..

b) i) Xw 8 (36, 0-0%) © where n=3b , p=00%

P(X=4) = 0-1633%.. = 0-l6? (3.3.{3)6
i) P(X=23) = I-P(X<b)
= | -0-A3FFb .
= 0-022233...

= 00222 (3.5.8) ©

¢) Pldance clubb AND mﬁo) = 0:0%% 04
= 0.030 O
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d) T = people wWwo cam dance Phe tanae
1T~ 8(450, 0:032) © — " Jo:0%2 fyom )

P(T¢3) =PlTc2) = 0:3%5 (3.sp) @
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