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Year 11 Higher Spring Term 2 Show Sets on Venn Diagrams | (5) Of!;!’:

Eepy
1) On a Yenn diagram, eaoh sef is represented by a gircle. Drawing the Perpendicular from a Point to a Line | 1)
The universal sef is everything inside the rectangle.
Big idEfl: Pr'obabilitv and Statistics Kev Voca bularv 2) The diagram can show either the actual elements of each set, or the number of elements in each set. ) Ei‘::kf'::: ;ooufh;:"::g:-m W . r /Th;r;’r":culm
Key Skl I IS . Loci, Construct, 2) You'll be given a line and a point, like this: —* required
i i A B A B A B o
Construction af1 d Loci . Complement, § § § Constructing TWO PERPENDICULAR
Construct and interpret tree diagrams . . . ives uou PARALLEL LINES
. intersection, union, gt g PR EEL LIRES A
Draw and interpret scatter graphs t babilit If you draw another line perpendicular fo the line
Draw and interpret Venn diagrams ou con?es’ probabiliity, you've just drawn, 8 be P“"‘"'p“ ‘*‘f':‘":“' o
Venndiagram, sets e
The union of sets A and B (written  The infersection of sets Aand B The complement of set A (written Apirof SR
A U B) contains all the elements  (written A N B) contains all the A') contains all members of the parallel lines N , R

in either set A or set B — it's elements in both set A and set B universal set that aren't in set A

. everything inside the circles. — it's where the circles overlap.  — it's everything outside circle A. - = 2
Tree Dlagrams Constructing Accurate 60° Angles | ' %)
\}\\IIHHH\UIIIHIIH/
= You can construct 30° =
Tree diagrams can really help you work out probabilities when you have a combination of events. m In a class of 30 pupils, 8 of them like mustard, 24 of them like ketchup 1) Zhagrzzy wzllaas:( um u:":w ;’;m . 2 ,n.,|,: nd 15 ;:(.\n by =
rq, and 5 of them like both mustard and ketchup. 2) Folow P f:ls dla:ra : b (ng 60° and 90 | 2
. 1 ' Follow the method shown in m = angles (see previous page). =
Remember These Four Key Tree Diagram Facts ( 5) a) Complete the Venn diagram b) How many pupils like mustard or ketchup? (make sure you leave the compass setfings
Ao below showing t?us fnformatlon. This is the number of pupils the same for each step). Initial Line
[ 1) For branches which meet at a point, the probabilities add up o 1. | Start by fillng in the overlap. in the union of the two sets. 3 + 5 +19 = 27
angle of
Ist Event 2nd Event o
. 2) Multiply along the branches <) Wh.at i.s tl'.le probability that a randomly selected S oett
5 __— Outcome | % xé = I%(;;:_ fo get the end probabilities. 24-5=19 pupil will like mustard and ketchup?
2 _ Outcome l-& 0.4 8 5 out of 30 pupils 5 1
/g,,/ g Outcome 2 367 3 are in the intersection. 30 ~ 6 b onstructmg}!ccurate 90°Angles (4)
d . | 8) End probabilities add up fo 1. 30-3-5-19=3 iy BSHE
= Thisi z iop 2 — ncrease
\ L el _‘3_)(%:% Z T w:,m.:w‘ 1) T::u’::}g:’::::::’m m""'"ﬂmnm_[
2 = b 009
3 Outcome 24\ Outcome 2 Lx%=4 3 - You might be given the information as a wordy problem — work out what you're being asked for and draw it. e N :mum!g_&Q"_euglg wvmb:“ Conttruotion P'm" ::
4 35715 4) Pick the probability you need : : Prottactor. Yoy goy g
5 l th fi 90" nglo 2) Make sure you can the Y, with d""""‘
Total = 1 0 8nswer e qUSTION. m Tessa is organising a village fete. The fete will take place on a rectangular field, shown in the orested follo mefl DON'T rub oyt You compee
diagram below. Tessa is deciding where an ice cream van can go. It has to be at least 1 m shown in this diagram. or the examingr Won't knowy '"“"“
Ilinding a Locus that satiSﬁes Lots Of Rules { %) away from each edge of the field, and closer to side AB than side CD. There is a maypole Iitlal Lo - ueed 'h'mmw o
at M, and the ice cream van must be at |, 2 m away from the maypole. The diagram is !
== - , I
In the exam, you might be given a situation with lots of different conditions, and asked to find the region drawn to a scale of 1 cm =1m. Show on it where the ice cream van can go. \ / M
that satisfies all the conditions. To do this, just draw each locus, then see which bit you want. O g _Drawa line equidistant from
from each side (to represent 1 m) \\ i AB and CD (measure the Y] CM
m On the square below, shade the region that is within 3 cm of vertex A — use a ruler to measure along length of side BC and divide
and closer to vertex B than vertex D. each edge. The ice cream van N it by two). The ice cream van
A 3cm B must go within these lines. '/\ N has to go above this line.
The shaded area is | It's a square, so this diagonal B M
the region you want. /is equidistant from B and D. Use compasses to drawa _—1~ \
The bit above the line is closer AR \ 2m The shaded area
to B than D. P12 g shows where the ice
If it wasn't a square you'd go outside the circle C cream van can go.
have to CONSTRUCT the
equidistant line with compasses 2
compasses — you want using the method on p.89 In the examples above, the lines were all at right angles to each other, so you could just measure with a

the region within it. D C tuler rather than do constructions with compasses. I the question says “Leave your consiruotion lines
clearly visible", you'll definitely need to get your compasses out and use some of the methods on p.89-90.
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Year 11 Higher Spring Term 2 Tree Diagrams
Key Vocabulary
. . Tree diagrams can really help you work out probabilities when you have a combination of events.
Complement, intersection, :
. * =%
Big idea: Probability and Statistics union, outcomes, Remember These Four Key Tree Diagram Facts (7
Key skills: probability, Venn diagram, | 1)  On any set of branches which meet at a point, the probabilities must add up o 1. |
Construct and interpret a Histogram :ets' Class ‘(’j‘"dth' | 1st Event 2nd Event Ty R —
i requency density, lower Huthiply along the pranches
Construct and !nterpret a box Plot q ! Y ty, A —é  outeome1 2 x1=2 g—— to get the end probabilities.
Construct and interpret tree diagrams quartile, upper quartile, 27 ovomet<___ s 3 a o
Use the OR rule to solve probability questions median, interquartile 3 3 Weome = 835716 | 8) Check your diagram — the end
Draw and interpret Venn diagrams range, outliers i Lo  probabilities must add up fo 1.
5 Outcome 1 7 XETE /
1 . 37515 -
Outcome 2 4) To answer any question,
ot 8 4 Outcome 2 é X % = % add up the re[ije\?anf end
The AND Rule gives P(Both Events Happen) | (6) : Total = | probabilies (see below).
If two events, call them A and B, are independent then... [RJ1RET N B I BT 2| ] A box contains 5 red discs and 3 green discs. One disc is taken at random and its colour noted before = .
T ( } ‘ , ( ) being replaced. A second disc is then taken. Find the probability that both discs are the same colour. HIStogTams and Frequencv Dens‘w
= [fthey're dependent, use the conditional probabilty rule (p112). = The probability of events A AND B BOTH happening is equal . = . ” "
—,umy\ ULV Ty separate probabiliiies MULTIPLIED fogether. 2r;d DISC X :I:! pmb;b“i';i:;for.the 1Tt al;d Ind ‘:::“ m:she sa.m:. ThLS ist mf?mmmdz.ui;x:::i wf:evedf;\;r:: icr:r;be of’d;f;r.enf w-:ﬂh:s. n:s chnng?sm
1st DISC 3 cause the Ist disc is replaced — so the events are independen ;
. S . . (=%
Dave picks one ball at random from each of bags X and Y. 5 R Histograms Show Frequency Densi \ 7 )
: : 3 Plboth di ) =PRandR) = 3 x 3 =2
Find the probability that he picks a yellow ball from both bags. g g i G {pakiy discs are red) = F(R and R) = 38 _36 . 1) The verfical axis on a histogram is always called frequency density. ——3» gf
1) White down the  P(Dave picks a yellow ball from bag X) = % =04 8 R P(both discs are green) = P(G and G) = R e You work it out using this formula: g_s
probabilities of the 7 % p ) Frequency Density = Frequency + Class Width
different events P(Dave picks a yellow ball from bag Y) = iy 0.25 P(both discs are same colour) = P(R and R or G and G) -
. 3 G 25 9 34 {7 (R-m.mb« "frequency’ is just another way of saying "how much’ or "how mlng'.)
2) Use the formula.  So P(Dave picks a yellow ball from both bags) = 0.4 x 0.25 = O1 & TR 7 2) You can rearrange it o work out how much a bar represents.
Frequency = Frequency Density X Class Width = AREA of bar
Finding Probabilities from Venn Diagrams (8) Box Plots
The OR Rule gives P(At Least One Event Happens) {g‘:l m The\Venn diagramion|the rightishows thelnumber of Year 10 € = 1S 1e humble box plot might not look very fancy, but it gives you a Mﬁ‘iﬂ"ﬂiﬂlﬁ“’ data set.
o o A ud B . pup.il.s going on the History (H) and Geograp.h)j (G) school trips. Box Plots show the Spread ofa Dala Sof (6:}
or two events, A and B... P(A or B) = P(A) + p(B) - P(A and B) F)lnd th: pr?babllltzhth:f:atn ran:i?mly selected Year 10 pupil is: 1), Thekaarciiariie 0, e fuiadien 0: s tre Eua milela 0. e e valies G5 U4), B2, 04y
o L. a) not going on the Flistory trip. 75% (¥a) of the way through an ordered set of data.
The P"?I_’?b'l'h.:l of EITHER event A OR event B h‘a_ppemng 18 equal to the two separafe- n(Year 10 pupils) =17 + 23 + 45 + 15 = 100 L So if a set of data has n values, you can work out Q:(h+1)/4 Q:(n+1/2 Q:3(n+1)/4
probabilities ADDED together MINUS the probability of events A AND B BOTH happening. itk gaing on Kiktory trip 1= 45w 15 = 65 the positions of the quartiles using these formulas: 1 2 B
If the events A and B can't happen together then P(A and B) = O and the OR tule becomes: P(Not going on History trip) = 60 __3_46 > U the Formula from p106 = 2) The INTERQUARTILE RANGE (IQR) is the difference between the upper quartile and the lower quartile
AV T T USSR E lofmdthepmb.xb:lwzps - and containe the middle 80% of values. 1R
> .vlv‘)'ﬁn; L,V‘CFﬁ ,[?Jn‘t,hﬂp,pf{]‘tﬁgf.tﬁe,rltll}e{,rf,ﬁ‘f? ,%}%lﬁﬁ ‘;:- p(A or B) = P(A} + P(B) b) not going on the History trip but going on the Geography trip. LML LG LLLLLLAS 3) A box plot shows the minimum and maximum ) I [i;ﬁ |
n(Not going on History trip but going on Geography trip) = 45 ‘éﬂ;‘ieistir;e"sl{?ffeﬁjoin?hzh; ;S:E:r;;::zﬁ%ﬁ' i) Lower quartils  Median  Upper quartile N»I/ET::’“
A spinner with red, blue, green and yellow sections is spun — the probability of it landing P(Not goi Hi : - s 45 _ 9 140 150 160 170 180 190 200 210 (cm)
i : X v A . going on History trip but going on Geography trip) = 755 = 355 = 045
on each colour is shown in the table. Find the probability of spinning either red or green. W RS R T = "
. . . ' . . . IS e gives Information about e numbers O falny ayS as’ year In some cities.
Colour red blue ye”,Jw green c) going on the Geography trip given that they're not going on the History trip. 7_\\‘\'/' rn l’dl ! II i ;';A | u;v iy, On the grid below, draw a box plot to show the information. Mo ber | 90
= You could also use the conditional = WLl
Probability | 0.25| 03 | 035 | O1 Careful here — think of this  P(Going on Geography trip = probability formula and your LTI Maxionum nuenber | 195
i ) 2 as selecting a pupil going on given not going on History trip) = 454315 = answers A parts a) -mdyb) z t o © Mark on the quartles and draw the box. [T quartile | 130
The splnrler cant land on both red‘and green so P(red or green) = P(red) + P(green) the Geography trip from those % 3 A VARV R AT IR AT } P “ ti i e 9 BDrawialline atithe median: Median 150
use the simpler OR rule. Just put in the probabilities. =025+01=035 not going on the History trip. ey o RS AL |4o IS @) Mark on the minimum and maximum Upper quartile | 175

Number of rainy deys points and join them to the box with horizontal lines



