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The Venn diagram, where p is a probability, shows the 3 events A, B and C with their
associated probabilities.

(@) Find the value of p.
(1)

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

0)  Propaspien alk odd to 1

0-2+0.2 +0.1+0.2+p=1
p=1-(0.2+0.240.140.2)
p=03 (0

1)

e < 2 Hme
2 10 verlop 1 Vena o{k&gp@m

A ond C are motualdy excusive. (1)




Probability - Year 1 Statistics PhysicsAndMathsTutor.com

2. Two bags, A and B, each 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.
(5)
musk- 2ndl 0p Wit 3 ar Ll gf 2acla colow, I A Q)

S M ES oS i AW b ormMorR, e couldn't get
Hao number of green Dedds 14 A oouwm & U.

A>7 oasiFn wos 4 or O wecowdnk oRl
Hae number of g/QQAbaMS‘HLA up to 4.

(p/_L:—‘__g..' regiiren od Lrom A R and green Lrovn B>/ 0,

~ U reod X lgree,r\ .2z . _z Q
9 bokak [0 kg ( 4s ys
9 loatks were ont NAoUkAY a8,

B A wos added
ik n=3, no way bp moke eqpal Ve of aih colgwurs

\F n= b{, 0((&‘0

F N=5 : requuen green from A-> R o yellow from B> A (1)

= Ogreen, v Byellow _

| |
— loc —
12 tokad (Okokak % 3 O
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3. A manufacturer of sweets knows that 8% of the bags of sugar delivered from supplier A will
be damp.
A random sample of 35 bags of sugar is taken from supplier A.

(a) Using a suitable model, find the probability that the number of bags of sugar that are

damp is
(i) exactly 2
(it) more than 3
©)
Supplier B claims that when it supplies bags of sugar, the proportion of bags that are
damp is less than 8%
The manufacturer takes a random sample of 70 bags of sugar from supplier B and finds
that only 2 of the bags are damp.
(b) Carry out a suitable test to assess supplier B’s claim.
You should state your hypotheses clearly and use a 10% level of significance.
(4)
6) Llet D - number Of bags that are damp frym A
D~B (35,0.08) ()
M P(p=2) = 0-243 (354) @
P(D>3) = 1~ P(Dg3)
:1-0.6939... = 0.306 (3sf) 0,
b) Let X : Number 0f bags that are damp fowm B8
x~g (%0,008) (1)
Ho  p= 008 |, H = p<co.08 ()
o 0.
P(xg2) = 0.0t40 (354)(1)
0.0%4o is 0 , S0 rgiedk Ho Since sufficient evidence 1o Support B3

riAainn VY
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4. Manon has two biased spinners, one red and one green.

The random variable R represents the score when the red spinner is spun.
The random variable G represents the score when the green spinner is spun.

The probability distributions for R and G are given below.

P(R=r) P(G =9)

B w
w |
W | —

Manon spins each spinner once and adds the two scores.
(a) Find the probability that
(i) the sum of the two scores is 7

(if) the sum of the two scores is less than 4

3)
The random variable X = mR + nG where m and n are integers.
P(X=20) = 1 and P(X=50) = 1
6 4
(b) Find the value of m and the value of n -
5

a) (1) The Sum of the tWo Scores 1S T when:

(1]

1
S P(4wo scores s 1) ST X 2 @

(

Q)

(Y The Sum Of the two Scores is 1es§ than Y when -
R - 2 G - \

z
3

®

< P( YWo ScpreS 15 less {han U) = *

N
4

L
6
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7 from )
7 (a

b P(x:50) s - means R:3end G4 g

/" from (a)
\ v
P(x-20) ¢ - means R-L md G-

So for P(x=50) : 50 = 3Im + 4n ——@@

o

for P(x:20): 20 :2mtn  — @)

subshtute @ into @

50 =3m+ 4(20—2m)®
: 3Im +80-8m

SM = 39

m:c m
O/

Subshtute m=6 into @

20 < 2(6) +h
n- 8
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5. In an after-school club, students can choose to take part in Art, Music, both or neither.
There are 45 students that attend the after-school club. Of these
* 25 students take part in Art
* 12 students take part in both Art and Music
» the number of students that take part in Music is x

(a) Find the range of possible values of x

(2)
One of the 45 students is selected at random.
Event A4 is the event that the student selected takes part in Art.
Event M is the event that the student selected takes part in Music.
(b) Determine whether or not it is possible for the events 4 and M to be independent.
“4)

oY) &

Arkonly:25-12213 O Netwer: 45- (13 +12 + 2-12)
Music only: =12 =US - (18 +x)
=372-%
A-1220 5 222
82-x20 5 x£32
L1 ¢ x <8y ©

b) forindependence, PLAYPCM)z P(ANm) ©

_ 15 ' IZ/qs VA
PLA)= 3 UMY = Ty 0

1z 2
PCA Ny = Ys skudents /cmkl/\cs MUSIC = ZI’S_NS: 21 ©

©
21.615 Agk o whole ager, sg A and M cannok be iNdependent.
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6. Julia selects 3 letters at random, one at a time without replacement, from the word

VARIANCE @ (efters
The discrete random variable X represents the number of times she selects a letter A.

(a) Find the complete probability distribution of X.

C))

Yuki selects 10 letters at random, one at a time with replacement, from the word

DEVIATION
(b) Find the probability that he selects the letter E at least 4 times.

3
o) AQf{JQ:MS ko o X=0,lor2 @©
p(X=0):gx3xi =g O

P(X:[) = 2 Z _{Zx E)— E
? 2 6 2%
_ _ Z 1% 3
X—Z = 3 X —x =2 c =
p(x=12) (2 L e) 20
x ) \ 1

P(X=2) | S4q | 544 3/ @

£ A = eheosing A
A' = NOT chBosng A

choosing A once: ALAVA 08 AVALA or ALA A
these evenks ok Wove Hae samz probedol ky.

choosing A bwiee: A, A A" 0R A AL A 0R - AAA

these evenks L Mave Hag sowmg prebociodiby.
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b) Devaldown= Qletrers ond L £. =P (closse E) ©

7

ek X= Aot bvey E 15 selecked

K~B8(\0, /q) ©
\ ® O
P(Xz4)= |- P(X<3)= [-0.91k =0.0184 (Ydp)
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7. (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.
A random sample of 36 students is taken from the university.
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=>T7)
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.
(1)
A random sample of 50 students is taken from the university.
(d) Find the probability that fewer than 3 of these students are members of the
university dance club and can dance the tango.
(2)

a) Disadvantuge of cuotn SamMpling compared With simple random Sampling -

D Not rundom @

b) x~8 (3¢,008) (O

() P(x=4) = o0 163383
0- 161 (3 5.F) @

(i) P(x;?) - t-P(X(G)

<)V - 093173 ...
0.02223 ...

= 0.021t (3s5f) @
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(¢) P (dance cwb N dan ce mngo) < 0-08 X0-4

: 0.032 @

dy et T ;> dance club ond dahce Yango

T~8 (50, 0.032) @

n

P(t¢3) = P(T¢2)

n

0.785081...
0185 (35§ ()

1
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8. The discrete random variable X has the following probability distribution

X a b c

P(X =X) log,, a log,, b log,, C

where
e a, band c are distinct integers (a < b < ¢)
« all the probabilities are greater than zero

(@) Find
(i) the value of a
(i) the value of b
(i) 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)

9 £ probabilitits =1 : log @ + 109, b + log, ¢ ) (O

34

loqu abe = |

abe - 36

. abc = 3§ @

A\ probabilihes are greater than zeM

Henee, a,b, ¢ >1 |, since log 3¢ | =0 @

=) £ we fake fackor 6f 3¢ , ond a,b,c are dispnc ntegers -

Smallest fachr - 2 . So, a = 2 /7))

Next smaltest factor -3 . So, b= 3

-

r
C = 36“(253):G (@
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by * a b c
P(X) log, a logs b logy
Pb{z] “’93; a IOQu b \0931 C

P(XNXI) : “091; “),‘ * (""331 '0)" + ('093( “)i @

< (Io%‘ l)'— + (l093‘ 3)1 + ( quJLG)i

> 0.037413F... + 0-0939633%F + 0-26

: 0-381Y40 .

0381 (3s54) ()
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9. A company has 1825 employees.
The employees are classified as professional, skilled or elementary.

The following table shows
» the number of employees in each classification

» the two areas, A or B, where the employees live

A B
Professional 740 380
Skilled 275 90
Elementary 260 80

An employee is chosen at random.

Find the probability that this employee

(@) is skilled,
(1)
(b) lives in area B and is not a professional.
(1)
Some classifications of employees are more likely to work from home.
@- 65% of professional employees in both area A and area B work from home
@- 40% of skilled employees in both area A and area B work from home
@- 5% of elementary employees in both area A and area B work from home
e Event F is that the employee is a professional
* Event H is that the employee works from home
* Event R is that the employee is from area A
(c) Using this information, complete the Venn diagram on the opposite page.
(4)
(d) Find P(R"n F)
1)
(e) Find P([HURT)
(1)

(f) Find P(F|H)
(2)
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F
profess\anal

Turn over for a spare diagram if you need to redraw your Venn diagram.

235+90 ]
Q0 +R0 _ 3Y
) P(B and Adk professionel) = 9o 25 @

) ©FUO professigaak From A, 654 work From hWowme
U0 x0.65S=UR) @

@40 skdlad from 8, Y0 (. work E£rom Wowmae
90 x Q.Y =26

® R0 eLsz,r\kom?{ fom B, 5. work From howme
¥O x0.05+=

36+U = YO non professanals From B wlhio work.
From Wowme

© FQ professional From A, 357. do aok work
FromWome: 40 X0.35 = 259
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\R?s»(\qo 125+ 412 +Y48[ +24+ +259 + (33

= 20
0y P(R'NE) = ZHF*138 5 208 (as£) O
18325
) P( (1 oRT) =132+130 _q.1qy (3sf) @
\¥2S
0 P(F[R)= P(Fan) - 24t+4sl A
a QO +123 + 243 +48l ~

= Q.R1F (3sF) ©
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10. The Venn diagram, where p and g are probabilities, shows the three events A, B and C
and their associated probabilities.

A
B
C
q
(a) Find P(4)
1)
The events B and C are independent.
(b) Find the value of p and the value of ¢
y 3
| P(AAD) ®
(c) Find P(4|B") -
F(s’) (2)
Q) P(P.—‘ = 0.13 + 0.25
2 0-38 @
by P(BacC) = P(r) x P(c) — hdependent wwent

0.3 - (6.3+0.25+0.05) x(06.2 xp) (D

0.3 . 0-6 x(0-3+p)
0.3 = 06.1% 4 0-6p
0.17 = 0.6‘9

..P-_o.z (f)
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g prubabitities |

0.3 46.25 + 0.05 + 6.3 +p+q |

6.13 + 025 + 0005+ 0.3+ 0.214, =

0-93 + q = |

g = 003 ()

@ P(ple’) =~ P(AQR)
P(R)

o-13

g

@
0.1+ 0-2+0.03

013
0.y

0.325 (1)

g






