STAT 210
TEST 4 SOLUTIONS — Version A

' (zero) — The probability that a normal vanable 15 exactly equal to any value 15 zero.
B, C, and D — The £ distnbubion and all t-distnbutions all have & bell shape, @ mean of zero, and no

ursual features. The only difference between the £ and all t-distnbutions 15 that they have different
standard dewiations.

A — A samplmg distnbution 15 the distmbution of all values taken by a statistic 1n a larpe mumber of
simple random samples of the same size from the same population.

[ (zero) — The mean of the standard normal (Z) distnbution 15 zero.

Top 1.32% mphies find x such that P{X > x) = 0.0132.

1-0.0132 = 0.9858, look up p = 9358 1n the body of the table, find z=2.22
Sox=[+2]=2328+22X10.3) = 32.8 + 22.866 = 75,660 years old

On the calculator: mnvNorm(0.5663, 52.8, 10.3) = 75669 vears old

24—528

- == I e o | .=
P(X<24)=P Iz-: — | = P(Z < -2 80) = 0.0025

On the calculator: normaledf(—1E98, 24, 52.8, 10.3) = 0.0026

(X =45)=P :Eb% | =P(Z>-0.66) = 1 - F(Z <—0.66) = 1 - 0.2546 = 0.7454

On the calculator: normaledf(46, 1E99, 52.8, 10.3) = 0.7454

(28—528 37-528|
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PRE=X=3N=F 103 - 103 .'

P(Z < —153) - P(Z < —2.41) = 0.0630 — 0.0080 = 0.0550

=P(-2.41 <7 <-153)=

On the calculator: normaledf(28, 37, 52.8, 10.3) = 0.0545

Bottom 11.12% mophes find x such that P(X < x) =0.1112
Lock up p = .1112 1n the body of the table, ind z = -1.22
Sox=[]+2z]=528+(-122)(10.3) = 52.8 — 12 566 = 40,234 vears cld

On the caloulator: imvleorm{0.1112, 52.5, 10.3) = 40.232 vears old



STAT 210
TEST 4 SOLUTIONS — Version B

A C and D — The Z distnbution and all t-distmbutions all have a bell shape, @ mean of zero, and no
urmisual features. The only difference between the £ and all t-distnbutions 15 that they have different
standard deviations.

C — A samphng distnbution 15 the distmbution of all values taken by a statrstsc 1n a larpe mumber of
simple random samples of the same size from the same population.

1 (one) — The standard deviation of the standard normal (Z) distmbution 15 one.

[ (zero) — The probability that a normal vanable 15 exactly equal to any value 15 zero.

|40—49.3 | 7
118 118
P(£=063)-PZ=075)=07422 - 0.2145 = 0.5274

=493

P4} <X <37)=P | =RH-0.79<Z<065)=

On the calculator: normaledff40, 57, 48.3, 11.8) = 0.5277

Top 1.46% mplies find x such that P(X > x) = 0.0146.
1-0.0146 = 09854, look up p = 9354 1n the body of the table, find z =218
Sox=[]+41=493+218118)=493 = 25724 = 75.024 vears cld

On the calculator: mnvNorm(0.5654, 45 3, 11 8) = 75.033 vears cld

Bottomn 18.14% mmphes fimd x such that P{X < x) =0.1814
Lock up p = .1814 1n the body of the table, find z=-0.91
Sox=[+2]=493 +(-091)(11.5) = 48.3 — 10.738 = 38.562 years cld

On the calculator: mvNorm(0.1514, 453, 11.8) = 38.56]1 vears cld

31—-49.3

TTg | =PE&<-155)=00606

P(X<31)=P :Ef:

On the calculator: normaledf(~1F98, 31 483, 11.8) = 0.0605

P(X>62)=P :3}621—1?-3 | =P(Z>1.08)=1-P(Z < 1.08) = 1 - 0.8599 = 0.1401

On the calculator: normaledf(62, 1E99, 45,3, 11.8) = 0.1409



STAT 210
TEST 4 SOLUTIONS — Version C

C — A sampling distmbution 15 the distnbution of all values taken by a statistic 1n a large number of
simple random samples of the same s1ze from the same populabon.

0 (zero) — The mean of the standard normal (Z) distnbuhon 15 zero.
' (zero) — The probability that a normal vanable 15 exactly equal to any value 15 zerc.
A B and D - The £ distnbution and all t-distmbutions all have a bell shape, 2 mean of zero, and no

urmisual features. The only difference between the £ and all t-distnbutions 15 that they have different
standard dewiations.

. [ 27—478) :
F(X>27)=P .E:'Tl =P(Z>-163) =1 -P{Z <-155) =1 0.0485 = 0.5505

On the calculator: normaledf(27, 1E99, 47.8, 12.6) = 0.5506

| 52—47 8 <7
126 126
P(Z < 1.75) - B{Z < 0.33) = 0.8015 - 0.6293 = 0.2722

{15-4—4?.5'

P(52 < X< 64)=P | =P(033<Z<129)=

On the calculator: normaledf(52, 64, 47.8, 12.6) = 0.2702

Top 2.62% mphes find x such that P{X > x) = 0.02G2.
1-0.0262 =09738, look up p = 9736 1n the body of the table, find z=1.54
Sox=[+z]=478+1941208) =478 + 24444 = 72 244 vears old

On the calculator: imvNormi(0.5738, 47.8, 12.6) = 72242 vears old
Bottom 13.35% 1mphes find x such that B{X < x) =0.1335

Lock up p = .1335 1n the bedy of the table, find z=-1.11
Sox=[+]=478 +(-1.11}12.6) = 47.8 — 13.586 = 33.814 vears old
Cn the calculator: imvNormi0.1335, 47.8, 12.6) = 33814 vears old

74-47 8

P(X <74)=F :E-: i | =P(Z<2.08)=05612



