MDM4U - Sample Test 5 — Distributions — December 1, 2023
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Knowledge
1. Aspinner has 5 sections is spun. Find the distribution and the expected value. /5
X ~Uniform(n= é ) (a) E(x)= 1+%
L-L | x=1(red) | x=2 (blue) | x=3 (yellow) | x=4 (green) | x=5 {purpie) R 62
[ Peo | & r | 4 L z
F [ % 5 s i > =
er {:_'- "_l - _ _ 1 —d 3
2. You have a bag of 12 marbles, 5 are blue. You pull out 3 marbles without replacement. /8

X ~ Hypergeometric (n=12, a=5, r=3). Thus, E(x) =ra/n = <o oM avtege 0’:]" feol
x| oblue "~ 1blue 2blue 3 blue (=) When yousiiel
Clax _ I - -
_g.(ye mares | CE00= | {GS.L)= S (€205 10 | els.2< 10 will you get
b |e2.3)=35 |cz2= 24 |cz=7 |ez0)- | aveee?
Numerator - (b) What is th
Clax)*C[n-a,r-x] 3 5 fos 70 10 : probabilityeof
Tl Clr.3)= 220 | C42,3)- 220| Cle )= 220 | Cluz 2)-220 getting 0 blue
R _ . | - arbles?
P & -. —— , — A -
comsconn | (0(S9) | 0.48 | 0-32 | 0-08 R
P(Oblw) ™~ = 2 - - - - - . - -- <. --
3. Aspinner has 2 red spaces out of 5 total. You spin it twice. Graph the distribution. @ /7
X ~Binomial(n=2,p=0.4). Thusq= 0. (s / Stinnee ~23pm8 ~eol o
X 0 spins red 1 spin red 2 spinsred . '
{ |
Cnx) | €(2.0)= [  |c2.4) 22 |cz.2)= | (.
p |64°0= |  Jofrd- 6.4 |ofr2= 0.1( || P
g 16622 =0.3b [0.nl = 0.0 [p4r0= |
\
P(x) 0.36 0.4¢ O-1p '

2 - "( 3 Sf! S
4. You are rolling a dice until you get a 6. What is the probability that it will take less than 3 rolls?

X ~Geometric(p = 0.167), Thusq = 4. 3 ¢

/5
(a) What is the probability of

= TEOTE X=1 (2% roll) getting a 6 in less than 3
- 2 ] rolls?
o 68330 - |6.83) ~ 1 = 0.833 6.306
p 0.167 ) 0.167] d
Px=qp | 0.167 0.139

aolyf //c’)*f’(v)
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Application

5. For each box where it is possible: (a) sub in the values in the formula and (b) evaluate fully. /21
P(x:ZJ E[X] [+
X ~ Uniform (n = 7) Px)=L EG) = 147
MiA= | - .: —-2——:-
Max =g -_-7' g
2
Y
v A I G (R R PR
(L:l—o.lf = Olq""f 2 0.4
= 0.0 0.4
= LS
FpmemE iy | PO =)k 03 4 67 | E(x)= nap T nps
= s G -
4 1-03 IS ¥ 0,09 & 6.24 I *05 [63063¢ 0.7
< - BIEAR
6.7 < 0.32 = (.12
K~ HyperGeo gn:_s.s) P(x) = C(s,2) * ¢ (11} Elx)z r+q
ST C (e, 3) N
0% 344
2-() G
- 0. S—— € 2 = S_

6. What are the formulas found in the indicated cells of this spreadsheet?

A B C D E E G

/9

F3 | =[-D
1 Binomial Distribution l E
2 {a}Fillinn, pandq B7 "Comb-'n ($B ts Bé)
3 nl  s| o[ o3[ o 07 " ( 2
4 B8 4
5 (b} Create the probability distribution for 5 dice. $ D $3 B(ﬂ)
6 x 0 1 2 3| SN 4] Wes 5 A _
7 C part 1 5 10 10 S 1 B9 g ¥F$3 (iBgs BL)
8 ppart 1 0.3 0.09] 0.027] 0.008| 0.002
9 qpat | 0.168] 0.24 0.343] 049 07 1 B10 }= 37 + 3 2 x8 ﬁ Coulol be ableltc
10 P{x) 0.168| 0.36] 0.309] 0.132| 0.028( 0.002 ’
" B13 |~ B 3 * b conld be afisolute
12 {c] Caleulate the E{x} and standard deviation
13 E(x) | 15l Tuo2s] D13 |z 5?"{' (33 kD2 % F3>
14 1
15 {d Csfculate these probabilities using sum Bié6

16 Px>=3) -

* sum (Elo* 610)




f Communication

7. Which probability distribution would be used to solve the problem? /5

(a) The distribution of the number of hearts in mealt from
a standard card deck. weihout rcfa(q @mgn Tt

(b) The distribution for rolling each side of a 12-sided die.

(c) The distribution created when you reil a (ji_e__g__O_gi_nlE_s, and graph the
number of 4s rolled. at the same haig

(d} The distribution created when you dealt card you get a club. heo M et |.c_,
(e) The distribution created by the heights of 1023 grade 2s. | Moy aaa |

H”e,r G.eo/wc('nc'/

Un iforn

B Inam:'a./
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8. Name each probability distribution. /5
..... ;
b oennea aalt SR W o /|\ i e p—_-
. a R A Sl e, N ! 3

per Gesrnttric : Hyper 6 tonedmie

1@?B‘Aowa4 (/(’\"(Dﬂ\/l G(’-owu:fnc, /UDrMA// /o,% Biaomain -
9. Fillin the final column with the term or number indicated. /9

(a) A continuous distribution, withowk a3pla 47 Horee. Mormra ’

’,
(b) A distribution with dt trials. ""“m“";ﬁ ;f;_",‘;"""l

(c) What “x” stands for in a binomial distribution?
(d) A trial at the basis of the Binomial distribution.
(e) Discrete or continuous variable: Length of a pencil.

(f) Discrete or continuous variable: Number of eggs.

(8) The sum of the 10% row of Pascal’s triangle. Zw_l = ZI:-{ S22

(h) Another term for the weighted mean. o Expecte o Va lue_

(i)  The distribution type for the random bug Ki-l{—].([ 3:4.3 Ao/l Ggo wmetric

10. Define and explain the importance of the term “hypergeometric distribution”. /3

o e coeder probabi ity diatei i on.
T Considlas. ot praba by lz"fy. ot..succeds. Jor a. nuembtr.
........ of .. drmws.... that are.... enih...of. alcua...withont. rtplumtndt
Teealh. et is. dthec.. a. suctedd OO LYY 177 S
T cam b wed Ao caleadartt. proball Lt o, condl . goaned. ...
o B ia combinachind. Sctustrana. . (ocdr. detdn't noafer ) ke

wawj teau nemnbers.

HVMGCOMI'I.CJ

| # of successes |
BQWVLDL‘!H'. (5’ no,qflfj
Comtipuou s

DL'SCralL/




/ C
DUU Thinkin g All questions should be organized using titles. If formulas are used, they should be shown.

11. How many ways can you spell each day of the week starting from the top and going to the bottom? /5
(a) Total: T* (b) Tatal: Ml
2() Uj U| 32— 0[ 0‘
E! Ez_ E | Nl NL Nl
S\ S3 S3 S, D; D3 D3 D,
Dy Do Dy Al Ay A, Ay A
AN) A(() Yl YS- YIU YM) Y;. Yl -Dﬂg}d‘
YZO
12. Why can'’t these be calculated?ﬁfi:l'jt;l-é thepr@erﬁat_}c -\_}g_l"l"ljé‘hnd explain why it is a problem. /6
.L - Y
H ~ Uniform {n@; min = 10, max = 12 X ~ Binomial Wp =0.39) | X~ HyperGeo (n Wa =3)
£ mir 0, MaX 22 n s the numbes n 3 Ha hgtal nambly
Hrtve. are 3 numbesy: 0{ Frleds . 4 o-f’ 1“1'4'43,_' ('Hf' P“f‘(—
0 1tz A . £ a t@um),
- e 5 r s the placeg 4 t
. . . ‘3 Plateq To fu
' (49 A
hawwt,r} + 54-75 n s a ol-.dc,rué' VAIM Tt (sa pa.!.r:l"lmd on
25 % sheudsl Say 3, it must b o posifive | The Feand),
Wholt number. Mt | oy quedti s hAre miprt
a 000'4«/(. of A than . 41 vy ful

13. In a raffle, there are 6 prize chickens worth $100, 4 turkeys worth $200, a pony worth $500 and an okapi
worth $1000. 400 tickets are soid.

Item Chicken Turkey Pony Okapi No Win z 3
Value (x) |§ ;00 F200 $So0 £ /000 ﬁ{ O
Frequency |  { 2 | | 38¢ 400
P(x) 0.015 | 0.0/ 0.002% | 0.002Y ~ |
X*P(x) .S 2 [ 25 2.5 O 7.25

What s the expected value of a ticket to the consumer? ... 2. 7. 2.5

if the raffle organizers wish to make a profit of 50% on the raffle, how much should they charge per ticket?

L&
set “‘P7“ m:w- Lon wa_??.*;f-_"‘ TA.L/ SW
S0 (7 00", _
7.25 X “oge f14.50
0.5 - —-i_ $ C@C&Lﬂ(ﬂ"h
applars

"fhl— ’,:‘\'k_) bq‘f‘ Jonnt.
@B Al .,



