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1. (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) @



























Probability - Year 2 Statistics PhysicsAndMathsTutor.com
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2. 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

-
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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 .
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~3 Acompany 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.
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4. The Venn diagram, where p and g are probabilities, shows the three events 4, 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
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5. The Venn diagram, where p, g and r are probabilities, shows the events 4, B, C and D
and associated probabilities.

(a) State any pair of mutually exclusive events from 4, B, C and D

(1)
The events B and C are independent.
(b) Find the value of p

(2)
(c) Find the greatest possible value of P(4 | B')

3)
Given that P(B | 4') = 0.5
(d) find the value of ¢ and the value of

3)
(e) Find P([A UB] N c)

(1)
(f) Use set notation to write an expression for the event with probability p

(1)

o) A and D QO
b) P(B)P(c)=P(BNnC)
P(c)=0.6 P@B)-p+0.32 P(BNC)=0.27 O
2 0.6(p+0.82) =027
p+ 0.32 = 0.US
p=0.13 O
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o) P(A[R') = PLANRY)
) P8
s
_ Q > Q
q+r+0.25+0 .03 0.SS

mox PLATRY) = ©22 - 2
0S5 5
d) P(BIN) - P(BnA) _ 0434018
PLAY 0.6 +0.13 +r

ey P(LAUBINC)=0.25+0.08=0.33 ()
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