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Question 3
Intent of Question
The primary goals of this question wera to. students' ability to (1) recognize binomial distribution

scanarios and calculate relovant binomial probabilitics; 2) calculate expected values based on the
binomial distribution and properties of expectation.

Solution
Part (a):
Lot X denote tho number of correct guesses, assuming that a student guesses randomly among the

v s o 175 st T e e ey ot i 1 35 ok
R

Part (b):

Lot ¥ denote the numbar of corract responses on the seven questions for which the student quesses
randomly from among the five options. Then Y has a binomial probability distribution with = 7 and
P =020_Then tho axpected value of ¥, EF) = np = 7(0.20) = 14 comect responsos.

Next, using tho scoring formula provided,
Score = (18 +1) - 025(7 - ) +0(0) = 1625 +1.25F

The expocted axam scoro is therefar:
‘E(Score) = EA6.25 +1.25T) = 16.25 + 125EQP) =1625 +1251.4) =1625 +1.75 =18 correct
rosponses.

Part (o)

Lot Y bo dofined as in part (b). Tho student passes when Scoro 2 20, which moans that

162541257 > 20, i meana it 1> 211825 3. i s word, i s o s, st

‘must get thre or mors correct from the soven questions on which tho student guosses.

Yhas il kil dissuion it n 7 ad 020,
L T P P e

Scoring

Parts (a), (b) and (c) are each scored as essentially correct (E), partially correct (P) or incorrect (I).
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‘Question 3 (continued)
Part (a) is scored as follows:

‘Essentially correct (E)if the response identifics the corract type of probability distribution (binomial)
AND idontifios tho two parameter values, n = 25 and p = £ =020, correctly. There ato two
‘components: naming the probability distribution and identifying the two parametor valuos.

‘Partially correct (P) i the responsa carrectly idsntifies only one of the two components (aither the name
of the probability distribution of the parameter values).

Incortect (] i the responss neither corractly names the distribution nor identifies both parameter
values coractly.

Note: Notation such as B(25,0.2) will bo scored as essentially corroct (E) for this part.
Part (b) is soored as follows:

‘Essentially corroct (E)if the number of trials, n, and tho binomial probability of a sucosss p for ¥ (the
‘number of correct guesses) are used to find the expected valus of ¥, E(F), and if the comect expected.

exam scoro is calculated using E(1). There are two components: calculating E(1) and calculating the
‘oxpocted exam score.

Partially correct (P) i only ono of the two components is correct.
Incorrect (] i neither component is correct.

Part (c)is scored as follows:
‘Essentially corroct (E)if tho responso specifios that thiee or moro correct guessas are nedsd and the.
‘binomial probability is caloulated correctly. Thore aro two components: conrectly identifying the
required probability and correct calculation of the probability.
Partially correct (P) i only ono of the two components is correct.

Incorrect (] i neither component is correct.
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‘Question 3 (continued)

Two parts essentially correct and one part partially corroct.
Developing Responsa
Two parts essentially correct and one part incorect

or

One part essentially cortect and one or two parts partiallycorrect.
or

‘Three parts partially comrect
‘Minimal Response

Ono part ossentially corract and two parts incortect
or
Two parts partially corroct and ono part incorrect.
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