Probabhility

Hyou are dealing with an experiment that has more than one stage or event,
g table or tree diagram is a usefuf way to record the outcomes.

Example . ‘
Altoddiceanda 1 o6 dice are thrown together
The resuit on one dice does not restricttheresulton the other)

‘When the events are Independent : ! %

iz

The probability of getting a total of 5 or more is i
(18 possibilities out of 24 equally likely ones).

Number o ddice
Calculate the probability of N 3R &
(a) gettingatotalof2 o Bnrann!
(b) gettingatotal (The probability of getting a total of 2is 54 NARKIE :
of 5 or more. oy e tikel Number2 | 3
(1 possibility out of 24 equally likely ones).| o, st RYVATATIGE
dice
416G |67 911

e

Nut6<
5 Not6 Not6,Not6 23

B
When the result for one event affects the probabllities for another event

Example There are now 2 red and 2 bn’ui]

A bagcontains 3 red balls and 2 blue ones, | 54 e probabilitfes change.
A ball is taken outand not replaced.

A second ball is taken out. ];,"Tit Se‘:cnird Outcome
a 2 a
Calculate the probability of ) i R RR %
getting just onered. s R <
3 T8 "®B L
3
I 3
: < R N °
3 B
2
h B B,B %

-

There are now 3 red and 1 blue
so the probabilitles change.

To get these probabilities

Example The dice has no memory
Calculate the probabitity of so the probabliities for multiply together the
getting just one 6 when an the second thray are prebabilitles along
ordinary fair dice is thrown twice. the same as for the first. the branches.
Flrst {}_ Sgcond  Outcomo
throw 1 throw .
& - .6 6,6 %
L 6
& 3
g Not6 6,Not6 %
i
6 [ Not 6, 6 %

of justone6 is
3 L1
%1%

The probability

The probability
of justoneredis

1 A bagcontains 10 white balls, 8 blue balls and 7 yellow balls.

Pat picks one batl at random. .
(a) What is the probability that she picks a blue ball?

(b) Shewinsa prizé ifshe picks ablue ball or a yellow ball.

What is the probability that she wins a prize? MEG (SMP)

Dinah has a biased spinnér. In a trial she had these results.
Numbershown |1 [2{3|4]|5}6
Frequency 5116(19120| 14|26

(2) (i) UseDinah'sresultsto estimate the probability of
obtaining a six with this spinner, if ske spins it once.
(i) What shonld Dinah do 0 that she can estimate more accurately
the probability of obtaining a six with this spinner?

{b) Estimate the probability of obtaining a four followed by
aone with two spins.

MEG/ULEAC (SMP)

Aniﬁrose has to drive through two sets of traffic lights on his way to work.
These lights work independently.

At the first set the probability he has to stop is 0-6.

At the second set this probability is 0-7. )

(a) Draw a tree diagram to show this information.

{b) Caleulate the probability that Ambrose is stopped by
at Jeast one of these sets of lights. MEG (SMP)

Clair estimates that the probability of a drawing pin fanding ‘pin up’ is ¢-85.
{a) Whatisthe probability of a drawing pin landing ‘pin dowrn'?
(b) Claire now drops three drawing pins.
Calculate the probability that
(i) all three land ‘pin up’, (ii) atleastonelands ‘pin dowr'. MEG (SMP)
There are three terms in a school year.
The teaching staff have one training day in each term.
They choose each training day at random.
1t is equaliy likely for each training day to be on
any of the five days of the week from Monday to Friday.
() Calculate the probability that the three training days will
all be on a Friday.

(b) Calculate the probability that none of the three training days
- willbe ona Friday.

{¢) Calcwlate the probability that the three training days will
all be on the same day of the week.

{d) Calculate the probability that the three training days will
be on different days of the week, ULEAC
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6 Fromastandard pack of playing cards a mini-pack is made up containing - . ’ T ' . - B

the four kings, the four queens and the four jacks. : : 10 Inthegame ‘Hurry home’ players start with counters on Getherina y :
. {a) John takes two cards from this mini-pack. the four blank corner squares. atedoe @ v | S | 2 |@|ow
Calculate the probability that they will beof the same colour. An ordinary dice numbered 1 to 6 i isthrown by alyli]lelwl|
(b) John’s cards are replaced and the mini-pack is shuffled. ¥ each player in turn, 5
Jill now takes two cards from the mini-pack. On each throw all players must move their countersto N
Calculate the probability that one of these will be & queen and - an adjoining square if the number in that square Y P P I
the other will not. ’ ) ] comes up on the dice. I
(¢} FilP’s cards are replaced and the mini-pack is egam shuffled. “These are examples of adjoining squares 4 Darien % 4(3]2 % Ann
Jo now takes two cards from the mini-pack. g squares. ) )
Show that the probability that they will be of the same colous, : . :
and one will be a queen but the other will not, is ;%- MEG/ULEAC {(SMPY,~ . Thecentre square has the f:mmber 6 and the player who
: . reaches that square first wins the game,
7 Theschool canteen at St Frideswide’s High School serves . Iftwo or more playersreach the centre at thesame time
chips on one day a week and peas on two days a week. the game is declared a draw.
These days are chosen at random in & five day week, () OI? the first throw of the dice what is the probability that
By drawing a tree diagram, or otherwise, calculate the probability that | (i) Annmustmove, -
on Wednesday nextweek either chips or peas (but not both) will beserved. ~ MEG(SMP), (iiy Ann,Boband Catherine must all move,

(iii) nobody has to move?

(b} What is the probability that Ann wins the game on i
the second throw of the dice?

(¢) Bob, Catherineand Damien start a new game with
their counters on the corner squares.
The first throw of the dice isa 5 and the
second throw is a 4. 5

i

8 Thespinnersin this game have been tested and
found to be fair.
All three spinners are spun at the same time.

(a) What is the probability that they all pointte
a star when they stop?

Cathadne

You pay 20p to play the game.

: 1@
3lz |5 |@
g

. e . E I G R
You win £1 ifall three arrows polnt to the same shape when What s the probability that Bob wins or draws on 2R
the spinners stop. the fourth throw of the dice? wle | 1| &
{b) When youplay the game, what is the probability that i Daren @ 4lale
youwin£l? .
{¢) Thegame was played 460 times ata fete. ) MSEAC
_I-%tow m};‘wtf m‘_’nws(’g 0111‘ ;xpect it ;;adi;or the organisers, 11 The game ‘Dicey’ is played with two coloured dice.
after the winnings had all been paid bac Thered dice is a standard cubical dice with faces numbered 1,2,3,4, 3, 6.
9 Thereare 6 marbles in a bag, three red, two blue and one green. . Theblue d’?e sa tetrahe.dron ‘jmh faces numbered 1,2, 3,4.
Jane takes out a marbleat random three times. ‘ , A turn consists of these dice being thrown and the scores added ,
(a) Ifshe replaces the marble each time, what is the probability that according to tfw f:ollowmg rules: ) .
(i) all three are thesame colour, . 1 Thereddiceis always thrown first. U
(ii} all three are different colours? : 2 (i) Ifthescoreonthered dlce is even, then the red dice i is
(b) Ifshetakes them out without replacement, what is the probability that : ‘ . thrown again. .
(i) all three are the same colour, (i) Ifthescore on thered diceis odd, then the blue dice is
(ii} all three are different colours? . ’ used for the second throw.
i : " Using a tree diagram, or otherwise, caleulate
! (a) theprobability that the total score in one turn is 12,
fic (b) the probability that the total scorein one turn is 3. MEG (SMP}

Answers and hints = page 146
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ANSWERS 6 (a) 1

% () 3/6 R RRR ) 74 f RRR
. P R 2/8 g a 24y
Probability (page 86) b /8 1/3
T . -3 3/8 g 2/5 &
Probabllities can be given as fractions, declmals or - 28 36— 7 R 275 247 R
peicentages but not as ratios. For exampla in question 1, i R B : B R B 8 .
8:25 would be penallsed, i 1/6 G REG b 14 ¢ REG
i 1/6
1 (@) Zorpa2 ' ; / 3/6 R 4B
(@) 75 or0320r32% ; : G 28y pan 8 B RGB
: 1/8 o/4 !
4] '8'5*;—7=%=’53-0r060r60% H © o 38 . / - G 36 G i

The probability of two reds or two blacks is

. 36 R 2/4
2 (@) @) FyorBoro260r26% 5X%+%x%=%+%=%, R%B R 14y
* (i} Shewould need to do some more ‘spins’, You might have got this answer by thinking a/8 /6 G BRG 3/5 4 G BRG
- . : ‘whatever eslour card ha takes first th ) ’ :
Th 20 _1 . re wiff ” ]
(b} The probability ofa four is 1500 3 i ‘ be five of that color out of the 11 that are fefy 2/6 B 28 g 3/6 2/63 @RE 6 gl 1S g 57 8 Impossible
Theprebability ofa oneis 15 = % () 2 . Yy 6 274
So the probability ofa four followed by z one i 1/6 -1
1 11) _d v y / e R BGR 3/4 R BGR
18 § X 35 = 15 or 0-01, . X a 28 g . & /4,
i 18 as4
& & I
3 (a) 97 Stop 1/ — ¢
Stop ’ g : 3/8 R 24k
03 g = R 285 gan R 3 GRB
0§ X ¢ 1/8 G 0/4 a
Y 3/6 3/5
i1 3/6 : R GBR 374 72 R GBR
0-4 Stop The probability of one queen only is G 26 4 2/6 g a 255 g 8
07 F I 8,2, 4 3 '3 1Is 18 ] 074 g
o IXutIXyy =gty =g. ; : 18N . 0/ R
03 Ga {© 'Iz'hepzrobalzliﬁtyofaredqueen and red king is a 38 575 B @ 8 .[mpossib!e
(b} There are twoways of answering this question. X U=5= % - T 1/8 G Qag ' . @
Eggerg(‘:fdu:a thgee ouroomesi':;mﬁlch hestops. . Thereare eight such possible combinations, The outcomes isted on the right are the onas Al the probabiiities are marked above, butit fs
¢ -*>{()-4?+(§?1. 0% +(04x07) . all equally hkeil:"r N - . you need for the question. ' onty necessary to work out the fractlons along
— 083 + 0184028 810 thep “;babﬂ'w of the required outcome is (i} The probability of alf three marbles the branchas you are Inferested In,
o ' . X8=73. - bei Tour { i) The probability ofall three marbles
Oruise the fact that the probability that ha stops 3 H , T3 m§ th;samegcogo urgs 1.,1.,1 ® bcinéJ the samttty colour is
 atleastoncels ‘ 7 Gx5x8) + (X x5+ (x5 xp) 3,201, 1
1—(the probability that he does not stap &t aff), % Peas = % + % + -2% =g = é. MR
1-(0-4%x03)=1-012 =088 Chips < i) Th bability ofall three marbles The enly possible outcoma Is three reds,
Remember to show all your working so that you 1 3™ Kot (i) beienp iﬁﬁf:: iy e;ttyczljurs is (i) The probability of all three marbles
can gain marks for mathod even if you make a > 8 peas e 1.0y 11 being different ml"“‘g e, s 1
mistake In the caleulation. > 2 o 8Gx3xg=6x3=¢ (%x%x%)+(2‘><%xz)+(3x§x¥)
) i B Peas . 2.1.3 1,32 1,23
4 &) 015 ' : ¢ Holchlps< | FExgxPHEREXDFH x5
: . ) 1
() () 0-85x0:85% 085 = 0-614125 . 37 ot : r o1 =6x4
=061 (t025.£) : _ g e 10 @®; _3 .
A probabliity cannot be biggerthan 1; Fyou got - Ixdeixieoz,z iy & T
the answer 255 you madé the common’ s tall three players are to move, the throwmost 11 1d_1
A Xg=g:
mistaks of adding Instead of muttiplying. . =3} or044 ‘ bog7 Py @ 55 =3 ,I
(it) 1-0-614125 = 039 (t0 25.£) . : 1 ' The only way ta score 12 In fwo throws Js to throw
— 8 ()& (i) 3 two sixes, both with red dice,
5 (a) }x %x % = 1—;-5. - : ' ™ L. I nobody moves, the throw must be & *1' or 6" (B) “3" can ba scored by throwing a '1” or the red
)] 4 x 4 X 4 _ 64 v ,. ) ® th ePmbabﬂﬂyOflthreelarmv;spoilnﬁngtg (b} —sl'xé = % g;ce followed by '2* o the blus, or 'Y on the red
Dixixi-fy esmeshapeis 4 4 Ll . Aan et ¥ andthen s ovinin o rows, prtabiy s o sy adng e
® ;?g X5 =3¢ 8o the probability of winning £1 35 3or0d. © % 5= % =% probabliities together,
” pasnswej;to (a) mulitplied by 5. () The money taken is £80, . . Boh needs a ‘1" o3 on his third thiow arda ‘6" GxP+Gxhagela2
@Dixs5=5 Themoneykeprissso-4ooxg‘,x£1 =£35.56, j ’ on hls fourth throw, - _
%ataverthe_ﬂrstday!s,'them are 4 cholcas for . : Move help or practice
the second ﬂ'ajl" and 3 cholees for the third. - Independent events - Book Y4 pages 7610 77

Tree dlagrams ~ Book Y4 pages 7810 79

Adding probablities ~ Book Y4 pages 80 to 81
Dependent evenls - Book Y4 pages 83 10 85
Condrtioral probabitity = Book Y2 pages 810 12



