NAME: SG’/ WTLRAS

TEST 2

Introduction to Statistical Methods
(Analytical Chemistry)
201-922-DW
Instructor: Emilie Richer
November 7, 2016

Instructions:

e You have 75 minutes to complete the test

e No books, cell phones or other communication devices are
permitted

e« You must show all of your work in order to be credited with full
marks

« Anyone suspected of cheating will be asked to leave

« This test is marked out of 35 marks

[QUESTION 1] (5 MARKS)

A randomly selected sample of 40 Dawson students are asked to
estimate the number of hours they spend doing homework in a week. The
answers are given as follows:

1 0 5 10 20 1L 7 8 2 3
0 1 1 5 5 10 11 12 13 7
7 7 8 10 12 15 16 14 22 15
11 13 15 17 9 8 7 5 6 2

(a) Compute the sample mean X for the above data

% = 8.3%5 hrs

(b) Compute the sample standard deviation S for the above data

§ = 5.5| hre

(c) If we selected one of the 40 surveyed Dawson students at random,
what is the probability that he/she estimated doing less homework
than the sample mean X?

=

Plyo8¥3s) =2l (count tnz # oF FTUBT Nless)

whe esTimatep 8 hrs or
Y40
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[QUESTION 2] (5 MARKS)
A small pond contains a total of 12 goldfish. Of these 12 goldfish, 5
have been tagged by a team of marine biologists in order to track

their movement. The team randomly catches 3 goldfish (at once) from
the pond for a study.

We define the discrete random variable X to be the # of tagged fish
among the 3 fish caught by the team.

(a) Give the probability distribution for the discrete random
variable X

X=X P(X = x)
0 (Co-3Ca)/uCs = *%o
| f5C| " ?Cz-l/m.C; = ‘05/27-0
2_ (SC; N ?Clj/z C3 - 40/2.20

2 [5C3 ' "CJ/?-C; = '%%2q

(b) Which two conditions do your distribution in (a)

satisfy in order
to be a probability distribution?

« all volues of Ptx) one 20
" _ 35 +105+ 30 4+ 10 - 220 - |
2z Pexy = | 220 220 220 220 220

(c) Compute the expected value p for the probability distribution in

(a) . 3
A, = Z)CPCX-)

1)

0-35 + [-105 + 2-30 + 3°10

=0 220 220 220 220
= 215 = |.25
220

(d) Compute the probability that the research team catches more
tagged fish than expected?

- Ke] = S0 =4
P(x¥125) = P2+ pid) = Fy Y 0T % K (o.aeq)
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[QUESTION 3] (5 MARKS)
A coach claims that his team has a 65% chance of winning each of its

upcoming games. Given that the coach is correct,

(a) What is the probability that his team will win at least 2 of its
next 7 games?
RIiNOMmIAL WITH n=% P = 0.65 = 0.35

¥ = ¥ of WinNs AMONG NexT + GAMES
We want: P(X»2)

P Lx-ﬂ = -4C§, (o.e'ﬂt' (0.35)‘

= 0.04606 .
o <0_4,5§°(o.35) = 0.000643

Plx»2) = |- Cpod+P)] = |- (0.009008]
= 0.99099

es THWAT THE TRAM W LAS

T™HE PrGBABL(CTa .
AT LeAST 2 of“the mexT F GcAMLs
(b) What is the probability that the team must play 10 games before

getting its next 3 wins and that the 3" win occurs on the 10" game?

p(x=0) =

We N22D TWG CVENTS TS HAppenN
B WINNING 2 GAMLs IN 9 Games

th
B: WINNING The 3ro—GAMe ON THE \Oth came

A is o RiNomiad, wiTw =9 p=0-625 .
We nove Pep)s Prx2)= aCs (0.65) (0.35)
= 0.0092386

P( 3ro win onN 10th GAMR) = P(HHB) = P(AB-P(B>
=(0.ooq?86\' (o.Q,5>
= 0. 0006 36

WINNING 3rp WIiN ON (oth

THe pro3. OF
%AMC (S 0.00636 .
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[QUESTION 4] (5 MARKS)
Consider the following set of sample data given as a frequency table:

Value Frequéncy
) . ; !
2 | 7
0 5
-1 | 12

For the data set, using your calculator, compute:

a) y(xi) _ A

e

c) the sample mean X = Q. 24

d) the sample standard deviation S, = |,S O 38

sS1.56
e) the total variation SS(X) = Q8606
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[QUESTION 5] (5 MARKS)

Six cards are selected at random from a standard 52-card deck of
playing cards. Compute the probability of having selected the
following type of 6-card hands:

A hand with only 2 red cards

(zcc?-}'(?-‘c“) <=_ . 2381

S2 L6

(a)

A hand with at most 1 spade

-|——=—-P“ P (o swwes) y P\ SPADL
= 39Cs + 63C|\)‘(3°\C; (= O-i‘({i"’r

52Ce

(b)

52Ce¢

A hand with all diamonds

3 Co <= . 6000 BY 3

BLe
52Coe

(c)

(d) A hand with no even faces ( WH AT I MeANT RN
IS NO 2,4,6,%,10
BzCe -
32-¢ - (-0.0445
52-(:@
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[QUESTION 6] (5 MARKS)

A special coin is created in such a way that when the coin is flipped
it lands on “tails” 75% of the time. A random experiment consists of
flipping this special coin 4 times. We define the random variable X
to be the number of tails observed in the random experiment.

(a) Give the probability distribution for X

einusvnicng n=4

"

(@) | Co. (0'?5)0(0'25‘54

_2156 p=0.75 oD_..—.o,,__s
l aC, (0355025 = =
A 4 Ca- (0.35) (ozs) —5—%
3 4Cs- (0.35) (o.—;_s)': _l;%%
q 4 Cy 0.35) (0.25) = g_;_b

(b) What type of probability distribution is illustrated in this
problem? Explain.

THIS (S A BINGMial XPpRAIVAINT |

> M repoaTeo, I.DJZMI")CQ.QJ, INDEPENDPENT Trials

™ Twoe possisle aurcomes : Succ.em (T&w
2 Failune ¢ Hups)

Propab: hTy of Souceeon

™ probnbc.lu’y of FQA.»QUJ\L_)

(c) Compute p and o for the probability distribution in (a)

For A B[N&Mio& DI'STr"lQUT.IO'I\}
AL = ?Lf) = Y05 = 33

\J""F"b/ = \f%p-?s)-(o.zs)' = 0.866
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[QUESTION 7] (5 MARKS)
Explain the difference between X and p and the difference between S

and o.

}_Z & M CEpAeS2NT M Z ANS 0-,C A SAMP(Q & Popu/A'T/c»N
RSQPQCHV TH ONL ComMmpOTED IN THL
SAMEZ WAY: The SUM of DATA pOINTS D»VnD.Qth]

TMEe NUMBL of TATA poinNiS

8 RO MLPpALSLNT THL STANDArD D i\/{A';‘)o-/\)
of A Sample & of 4 popolation,
THRL Are CompoTteD DI FFRNR MTLJ .

. ,
¢ = TOTAL VAYiATION of S‘AMP(.Q,-

SAmpla S lze -

B

\J—,‘FOTAL VArYATION O.F pop -
PopoulaTion size,

|

o
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