AP Statistics — 6.2A Name:  K'E7

Goal: Linear Transformations of Random Variable Date:
[.  Multiply a_RV by a constant Example: El Dorado Community College

El Dorado Community College considers a student to be full-time if he or she is taking between 12 and 18 units.

The number of units X that a randomly selected El Dorado Community College full-time student is taking in the fall
semester has the following distribution:

| L2} -PNumber of Units (X) | 12 | 13 | 14 | 15 | 16 | 17 | 18
[L23 '—7 Prabability 025|010 | 005 | 030 | 010 | 0.05 | 0.15
a) Here is a histogram of the probability b} Find the mean and standard deviation for X
distribution
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¢) At El Dorado Community College, the tuition for full-time students is $50 per unit.
a) Define the Random Variable: T = tuition charge for a randomly selected full-time student
b) Use T = 350X to complete the new probability distribution for T: T=L5=1L1% 50
] Lél —3 Tuition Charge (T) $Loo | LSD | 700 (75D |Foo | ¥so| Tw
(L ’z.l —?Probability 025 |0.10 | 0.05 | 0.30 | 010 | 0.05 | 0.15
d) Create a histogram for T. e} Find the mean and standard deviation for T.
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f)  Compare the distributions of the random variables X and T. What do you notice?
¢  Shape: IHE SHAYES 0F BoTH Distri Burlans /fre THE SAME.
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L, EFFECTS oF ADDINCG A ConsymnT To RV ¢

In addition to tuition charges, each full-time student at El Dorado Community College is assessed student fees of
$100 per semester.

a) Define the Random Variable: C = overall cost for a randomly selected full-time student

b) Use C=100+T to complete the new probability distribution for C: [ = LY = L3100
LY Overall Cost (C) [F700 | 750 [ 5w | §sv | Foo | 950 [/, 00
| L2} Probability 0.25 | 0.10 [ 0.05 [ 0.30 | 0.10 | 0.05 | 0.5
¢} Create a histogram for C d) Find the mean and standard deviation for C
o A yae. STRT
5T " iy — Lisr (M
Y L = Fregus ST (L.2)
I 7
W2 | =Y [ZE
= s FiE Zx —2 Mo = $632,50
4 | Z )
o ’?' ZIZ G = Hi02. %0
1° 8| & T | 24
) 5 700

oveaal Cosr (o

e) Compare the distributions of the random variables C and T, What do you notice?

¢« Shape; TWE SHAPES OF TBom™ DismiRunivdS ARge THE SamE,

o Center: THE Méean (,L{_J I's Pioo LALGE THAN M ¢ §32.52 732.51/00

o Spread;: I HE STHNO Aen Deu‘fqm'st Als THE SAME

CONCLUSION: SUMMARIZE THE RULES FOR Random Variable LINEAR TRANSFORMATIONS
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TR, LintAan TRANSFOR MATION OF A NORMAUY DigTrudoTED  RY

Example: “Scaling a Test”

Problem: In a large introductory statistics class, the distribution of X = raw scores on a test was approximately
normally distributed with a mean of 17.2 and a standard deviation of 3.8. The professor decides to scale the
scores by multiplying the raw scores by 4 and adding 10,

(a) Define the variable Y to be the scaled score of a randomly selected student from this class. Find the mean and
standard deviation of Y,
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(b) What is the probability that a randomly selected student has a scaled test score of at least 907
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IV. Introduction to Linear Combining Random Variables ' Example 48 on page 379:

Let the random variable D=X-Y

Exercises 47 and 48 refer lo the following setting. "Two inde- (a) Define the sample space
pendent randoin variables X and Y have the probability
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{(b) Compute the probabilities and summarize in the probability table below: . i
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(e) Show the variance of D is equal to o’ . 07,
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(f) Why are the variances added and not subtracted?
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Why do they call this the “Pyihagorean Theorem of Statistics”?
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