Standard Normal Distribution

# 7 is the

If again we use IQ distributed as
X~N(100,15%) then:
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Standard Normal Distribution

¢(a) =P(Z <a) # ®(a) = P(Z < a) is the cumulative distribution
for the standard normal distribution. The values of
@(a) can be found in a z-table.

This is a traditional z-table in the old A This is from the new formula booklet. This is sometimes
Level syllabus (but also found known as a ‘reverse z-table’, because you're looking up the z-
elsewhere). You no longer get given this value for a probability. Beware: p here it the probability of
and are expected to use your calculator. exceeding z rather than being up to z. Let's use it...
THE NORMAL DISTRIBUTION FUNCTION ‘ Percentage Points of The Normal Distribution J
. R 1 e The values = in the table are those which a random variable Z — N(0, 1) exceeds with probability p; that
The function tabulated below is @(=), defined as dz) = Nir: e ™ dr. is, MZ=>z)=1-Wfz) =p.
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000 0.5000 050 06915 1.00 08413 1500 08332 200 09772 0.5000 | 0.0000 | 0.0500 1.6449

001 05040 | 051 06950 | 101 08438 | 151 08345 | 202 09783 0.4000 | 02533 | 00250 | 1.9600

0.02 0.5080 052 0.6585 102 08461 1.52 09357 24 0.9793

0.03 05120 053 0.7019 1.03 0.8485 1.53 09370 206 0.9803 0.3000 | 0.5244 0.0100 23263

004 05160 | 054  0.7054 104 08508 | 154 09382 | 208 09812 3 - P

005 05199 | 055 OT08% | 105 08531 155 08394 | 210 09821 02000 | 0.8416 | 0.0050 | 2.5758

0.06 056 0.7123 1.06 0.8554 1.56 0.9406 212 0.9830 0.1500 1.0364 0.0010 30902

0.07 057 07157 | 107 08577 | 15T 09418 | 214 09838 R "

0.08 058 0.719%) 1.08 0.8599 1.58 0.9429 216 0.9846 0.1000 1.2816 0.000 3.2905

0.0% 059 0,724 1.0%9 08621 1.5% 09441 218 09854

010 0.5398 60 0.7257 L1 08643 1.6y 09452 220 D.9861



Examples

[Textbook] The random variable X~N(50,4%). Write in terms of ®(z)
for some value of z.
(a) P(X < 53) (b) P(X = 55)

[Textbook] The systolic blood pressure of an adult population, S mmHg, is modelled as a
normal distribution with mean 127 and standard deviation 16. A medical research wants

to study adults with blood pressures higher than the 95 percentile. Find the minimum

blood pressure for an adult included in her study.

P

P

0,0000

1.6449

0.5000 0.0500
04000 0.2533 0.0250 19600
0.3000 0.5244 00100 23263
0.2000 03416 0.0050 25758
0.1500 1.0364 0.0010 3.0902
0. 1000 1.2816 0.0005 3.2905

Further Examples
P z P :

(a} Determine P(Z > —13) 0.5000 | 00000 | 0.0500 | 16449
- 0.4000 0.2533 0L.0250 1. 9600
(b) Determine P(—2 < Z < 1) 03000 | 05244 | 00100 | 23263
(c) Determine the a such that P(Z > a) = 0.7 0200 | 08416 | 00050 | 25758
0.1500 1.0364 00010 3.0902
(d) Determine the a suchthat P(—a < Z < a) = 0.6 01000 | 12816 | 00005 | 32908




Test Your Understanding

IQ is distributed with mean 100 and standard deviation 15. Using an i

appropriate table, determine the 1Q corresponding to the 4 : 2

0.5000 0.0000) 0.0500 1.6449

(a) top 10% of people. 04000 | 0.2533 [ 00250 | 19600
(b) bottom 20% of people. 03000 | 0524 | 0.0100 | 23263
02000 | 08416 | 0.0050 | 25758

0.1500 1.0364 0.0010 3.0902

B 0.1000 | 12816 | 0.0005 | 32905

If X~N(100,152), determine, in terms of ®:
(a) P(X >115)
(b) P(77.5 < X < 112)

Find the a such that:
(a) P(ra<Z<a)=0.2
(b) P(0<Z <a)=0.35
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