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)
( Example 1 )
From the given number of names and surnames, N ST
determine how many different name—surname
. . Mary Mooney
pairs are possible. =
Jennifer Byrne
There are 6 names and for each of these, there e O’Bricn
are 5 surnames. Kate Lawiski
Barry
Shane MecCarthy

Fundamental Principle (XS =10

of Counting /

(Example 2 )

There are 6 different books, including a science book, on a shelf.
(i) In how many different ways can the 6 books be arranged on the shelf?
(ii) In how many ways can the 6 books be arranged if the science book is always
on the extreme left?

() Ll = F20
()| (51) =120
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 Example 3 )

In how many ways can the letters of the word SCOTLAND be arranged in a line?
(i) In how many of these arrangements do the two vowels come together?
(ii) How many of the arrangements begin with S and end with the two vowels?

ScoTrLaws kas § (elfers
WL?.MM = §/ = 40,320 /
BHJS l) i [N =
Ef,ld-&\;w ( fiact otsanyrots g F Ledfess Y
2 Vowels Co be i 21 ge ﬂm—ufbu.és

R = (7-!)(9.) = |lpRoo /
Q) Beg WAL S | § litees Han ond O Usvels
I EEEED <[5

G2 = 20

(Example 4 )

How many four-digit numbers can be formed using the digits 0, 2, 5, 7, 8 if a digit
cannot be used more than once in any number? ———— .

(i) How many of these numbers are greater than 50007 & ‘u"'h

(ii) How many of these numbers are odd?

| P s = [Bx[XE] A -

0 ?mm -'l;\c-; g'Sooo > Finst Aia it

x[ex | 3]x[Z] =72 ~

Jraskor. Hhen CI-I_) odd = @hols in 5 or I,

5 n \ —_—
WO sk odd [lx[sWk2)x[Z] = 4 ],
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CExample 5 )

(i) Evaluate '°P4

(ii) Find nif 7["Ps] = 6[""1P5]

(1) lof 2 = 220V

7

('li) Find n :
7‘[hf1] = L [a.ﬂ) Pz

W ) | D 2Lk (e (ne1)] = 6 [0 )]
7 (n-2) 6 (w+t)
P (1 b + 6

n =2 7

nPr = n! m D ?‘[ n! :( =C[(ﬂ+')-' -]
(n-r)} (n-3)! (n+i -3)’
2 4[5_{._ ] = é[:rr(nw)
@-3)! (h-2)!
2 F/ (w2 = b(nh) /(8T (n-2)

2 F(n-7) =b(ntl) S un=20

now

~CExample 6 )

How many different four-letter arrangements can be made from the letters of the

word THURSDAY if a letter cannot be repeated in an arrangement?
How many of the arrangements begin with the letter D and end with a vowel?

8 letters in Thursday

0} XE-XExE = I,LSD /
Gv) mx LxExE = (o v
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-(Example 1 )

(i) In how many ways can a team of 5 players be chosen from 9 players?
(ii) In how many ways can this be done if a certain player must be selected in

each team?
(i ( q )
5

(D | I ome Plage s alerady selecked
e Le e Dhlo-as GAwSiu’_ ¢ from 8.

(>

126,

-C Example 2 )

(\) In how many ways can a group of five be selected from ten people?
(‘.'l) How many groups can be selected if two particular people from the ten cannot be
in the same group?

0] (':) = 252

(D] 2 peopte cant be in fo Sane gooup ”

k)d-,o thatr L 'a-of.e; enr J-U-?a del e s
> hou oﬁooﬁ'l'u? 3 frow €

Qcz = St

Al otse wegs Heoe J—fufz, axs s;r..;‘«.d
D AXUER = 282 -5t = 19 Y




HL Probability 1 Examples with Solutions

(Example 3 )

Find the number of ways in which a panel of four men and three women can be
chosen from seven men and five women.

-( Example 4 )

g Lo men
chase 2

? "“eh ‘“d /

(DH-(5)

Gs)ie) = 35 /

In how many ways can a committee of six be formed from 5 teachers and 8
students if there are to be more teachers than students on each committee?

bte {gackess Hhon Studuts
D exadly ¥ feachees andl 2 Studeuts
n!) & Jeacdarns ot | Sudet

“CE) )

= (5Xa8) +Q)E) = 148

January 28, 2013
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{ Example 1 )

If a card is drawn from a pack of 52, find the probability that it is
(i) an ace (ii) a diamond (ii1) a red card.

Wl 1 Ae overy  suit
Plae) = &
()| Yo cConols e Mamond
P(diamona) = Y5,
G)| %5 conds oer oo

Pleat) =%

-(Example 2 )

A letter is selected at random from the letters of the word STATISTICS.
Find the probability that the letter is —_—

) pre y ) ID detfoes
(i) C (ii) S (iii) Sor™T (iv) a vowel.

W PRz

Gv| PG)=% v

@ Pls T) = 5 = : v

or P(T ur-'T>= (’(S‘)+r(f).___%6+}____%

(v F(UDIAJ) = %/io /




HL Probability 1 Examples with Solutions January 28, 2013

(Example 3 )

If two dice are thrown and the scores are added, set out a sample space giving all
the possible outcomes. Find the probability that

(i) the total is exactly 7 (ii) the total is 4 or less
(iii) the total is 11 or more (iv) the total is a multiple of 5.
dice 1
I 23 ¢5¢
Shme Stace Iz 3 4 § & ¥
212 & § L F ¢
3 3|¢ S 6 ¥ 7 9
©
4| ¢ F ¢ 7 v
S|é6 » g 9 Is (1
Ll ¢ 9 1o 1 Iz
123856
1z3 a5 e
hiiel
'I C ) - 6/ - \/M ::GQ'v.
() P q— - 1‘ - :’::1"5 l2385¢
1z av by
G, 1, i
-. = /‘/ .“"::
G | Pluoe bs) ="% = v fiiiiy
1jzs er ey
(i) Pl oo mom)= 36 = iz feseran
N"‘J‘l' ( Jz3ese vy reann
i AR 2., dHE
! v I =z . e
¢[* 91 eann
-~
(Example1 )
Dara collected data on the colours of cars passing the school gate.
His results are shown on the table below.
Colour White Red Black Blue Green Other
Frequency 24 32 14 16 10 4

(i) How many cars did Dara survey?
(ii) What was the relative frequency of blue cars?
(iii) What was the relative frequency of red cars?
Give your answer as a decimal.
(iv) Write down an estimate of the probability that the next car passing the
school gate will be green.
(v) How can the estimate for the probability of green cars be made more reliable?

(| loo /
(i) | Rel ative Fuqu—m-,. e = Ib/lon = %25
(i) | Pelotrve feoquencry kool = 32/icc = 0+32 ¥

Relative frequency =

Estimate of probability CI') P(am) = lp/loo = l/lo S

W Do a l-u.ru. Su.w? v
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The spinner is spun once.

( Example 2 )

This spinner is biased.
The probability that the spinner will land on each of
the numbers 1 to 4 is given in the table below.

Number 1 2 3 4 5
Probability 0.35 0.1 0.25 0.15 k

(1)
(i)
(iii)

Work out the probability, k., that the spinner will land on 5.
Write down the number on which the spinner is most likely to land.
If the spinner is spun 200 times, how many times would you expect it to land

on 3?

Sum of probabilities = 1

k=1 - (635 +6+ 0.26 +615)
K= 015 v/

Q)

ply =03s s

rwhsk v

= (628)(200) =

Expected Value =
Probability x no. of trials

W %5 So

(Example 1 )

A card is drawn at random from a pack of 52.
What is the probability that the card is

&) At &) = aueen (s G sk A
O | Planty = 4%
w | Plkin = ‘i3
Gy | P (et ne big) = P(chit) + PQling) —P(Rorn)
- () (%) - ()= £,
| Pleea)= 5
@ Plqan)= Y3/
(D] Plred o quen) = Plred) + PQuan) = Plecth)
= (%) "’(‘T‘s)‘(ﬁi) = }/:3/
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CExample 2 )

A and B are two events such that P(A) = %, P(B) = £ and P(A U B) = %.
Find P(A N B).

;:ZA additio- P(avg) = P(a)+P(r)— PlAng)
2 P(AnB) = P(A)+ P(8) — P(ALR)
= % % - %
=% v

( Example 3 )

The given Venn diagram represents the
subjects taken by a group of 50 pupils.
(i) Find the value of x.

Now find the probability that a person
chosen at random takes

(ii) both subjects

(111) neither subject

(iv) Science but not Maths

(v) Maths or Science or both.

D) 2o 4% +\2+4 = Co
2L ¥ x = %o
X = Go-3b = It /

G| Plmas) = Wsy =5

|\

G P(meihe) = e = Hoe v

() P(S\m)

\
&
W

&
!.‘\
N

(D] P(mnas) = (’ﬂ'_‘*?"’;‘? = Ul/sy = 232s

00 P(m0S) = |- P(nitad) = [~ = 23y
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(Example 1 )

~

January 28, 2013

When two dice are thrown, what is the probability of getting
(i) two sixes (ii) 4 or more on each die?

O plee) = ()%=

e W) Plzeze) = E)%) -

o 2Y

(Example 2 )

These two spinners are spun.
What is the probability that

()
(ii)
(iii)
Gv)
)
(vi)
(vii)

spinner A shows red

spinner B shows red

both spinners show red

A shows red and B shows blue
both show blue

both show white

neither shows white?

(|) Sfium 4) P(M) = ’/‘ /

(i) Spinner B, Plret) = 75,

(@) O (ot ohite, ot lite) = (gc)(q’f‘) =

[
“€

2
o

v

(| Pleet, ety = GB)Y5) =% v
(| Plrea, ni) = X%) =%
W P (b be) = GX%)= 55
@) P (o ohie) = (%) =

/

10
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( Example 3 )

A gambler must throw a 6 with a single dice to win a prize.
Find the probability that he wins at his third attempt.

(S)Suca.(s « b (F) -F-il = wt b

Pesy =X P(F) =S/

f(F/F;S) T (9‘)(5’/4)(!/‘) = nr/:!.lk/

(Example 4 )

Three pupils A, B and C have their birthdays in the same week.
‘What is the probability that the three birthdays

(i) fall on a Monday

(ii) fall on the same day
(iii) fall on three different days?

(_|_) P(bvﬁ;da’ ,h-hﬂlb\’ 'hbt‘l?) = (J:;)(Jﬁf) 7 = ?‘FS/
() | P (some *‘a.) = P(porbiotn dey) xte % - "4:1/
(| P(3 differant daf)’?

£ f(ﬁ botin any day | B Lovi Lffonssse dow | C 4 vern dory)
ﬂa 7, 7, N 91 vb?
= (A7) = =y
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(Example 1 )

The numbers 1 to 9 are written on cards and placed in a box.
A card is drawn at random from the box.

Find the probability that the number is prime, given that the number is odd.

Conditional probability
odd numbees are 1,3,5 F,9
6f these 3,5 oud F ea prike

> P( Pl;u-tlodd)= /g /

on P(xle) = Plae)

_

Q)
23,57 o pivae P (peire)odd) = P( peire avs oda)
? 3 e P o td P (oast)
= (*a) /)
= 3

(Example 2 )

A bag contains 6 red and 4 blue discs. A disc is drawn from the bag and not
replaced. A second disc is then drawn.

Find the probability that
(i) the first two discs are blue
(ii) the second disc drawn is red
(iii) one disc is red and the other disc is blue
(iv) both discs are the same colour.

W P(stis be) = %o = Us
P2udis bt | sk is blne) = ¥4
? P (the Bie)= (%)(*4) =% v

0} P (2 ticc s ted) 7
s P (et md) = (e 5m) = 5
P (Biw, ted) = (4/is)(6/9) = */is
r(F'”('M D “‘“--'M) = 1’-} +Y%/5 = Z/g \/

Gy | P LR L BR)= (‘/,.)(!ﬁ) + ("/rox"'l) =% v

(@) | Plothsame) = P(ReDBE)= 4+ % =%/

January 28, 2013
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(Example 3 )

Use the given Venn diagram to write down U

(i) P(A|B)

0)

@)

G P(B|A)

A B

)

p(A18) = p(hog) = o1 _ ouss
P8 04 /

P(sim) = P(and) = o1 = o
Pla) 0§

(Example q )

Two events A and B are such that P(A) = 0.7, P(B) = 0.4 and P(A |B) = 0.3.
Determine the probability that neither A nor B occurs.

Draw Venn diagram

p(ale)= Plhne)
Plgd

n)

?(0)=[o-
X

> p(ang) = PAIB) x P(R) =(03)(o-4)=012

? f(lmﬂw.) = | —(o-l:c +0.1240-29) = 0-62
/

13
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