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STAT – 110 
 

 

  110ٍِخض إزظاء 
 و١ٍح اٌؼٍَٛ –ٌطلاب اٌغٕح اٌرسض١ش٠ح 

 

CH.6 
ششذ ِثغط تاٌٍغح اٌؼشت١ح 

 

إعـــــداد 
قاسم مضوي / أستاذ
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CHAPTER 6: NOMRAL DISTRIBUTION اٌرٛص٠غ اٌطث١ؼٟ   :  اٌثاب اٌغادط  

 

:  ِلازظاخ ٘اِح

ِدّٛع اٌّغازح )ِغرخذَ فٟ ٘زا اٌفظً خذٚي اٌرٛص٠غ اٌطث١ؼٟ رٚ اٌّغازح اٌىث١شج - 

(  ٠1غاٚٞ 

. خذٚي اٌرٛص٠غ اٌطث١ؼٟ ِشفك فٟ ٔٙا٠ح ٘زا اٌٍّخض- 

. وّا ذُ اعرخذاَ اٌدذٚي اٌّٛخة فمط ٌُٚ ٠رُ اعرخذاَ اٌدذٚي اٌغاٌة ِطٍما- 

 

Properties: ٗخظائظ  
- Bell shaped distribution. 

- Distribution is symmetrical. Mean = median = mode 

- Distribution is continuous. 

- The normal distribution curve is unimodal (single peak). 

- The curve never touch the x-axis. 

- The total area under the normal curve equal 1. 

 
: خظائض اٌرٛص٠غ اٌطث١ؼٟ

 ٟشىٍٗ خشع .

  ً(إٌّٛاي= اٌٛع١ط = اٌّرٛعط )اٌرٛص٠غ ِرّاث .

 ًاٌرٛص٠غ ِرظ .

  لّح ٚازذج  (ٌٗ ِٕٛاي ٚازذ)اٌرٛص٠غ ٚز١ذ إٌّٛاي ٌٗٚ(single peak .)

 إٌّسٕٝ لا ٠ّظ ِسٛس اٌغ١ٕاخ أتذا .

  ٞٚتاٌدأة الأ٠غش0.5 تاٌدأة الأ٠ّٓ 0.5ٚ ، ِمغّح تاٌرغاٚٞ 1اٌّغازح ذسد إٌّسٕٝ ذغا  .

 

 

 

 

 

 
The area under normal curve that lies within one standard deviation of the mean 

is approximately 0.68 or 68% 
 

% 68أسشاف ِؼ١اسٞ ِٓ اٌّرٛعط ذغاٚٞ ذمش٠ثا  (1)اٌّغازح ذسد إٌّسٕٝ اٌطث١ؼٟ ٚاٌرٟ ذمغ فٟ اٌّذٜ ت١ٓ 

U 1  = 68% or 0.68 

The area under normal curve that lies within two standard deviation of the mean 

is approximately 0.95 or 95% 

U 2  = 95% or 0.95 

% 95أسشاف ِؼ١اسٞ ِٓ اٌّرٛعط ذغاٚٞ ذمش٠ثا  (2)اٌّغازح ذسد إٌّسٕٝ اٌطث١ؼٟ ٚاٌرٟ ذمغ فٟ اٌّذٜ ت١ٓ 

The area under normal curve that lies within three standard deviation of the 

mean is approximately 0.997 or 99.7% 

U 3  = 99% or 0.99 

 %99.7أسشاف ِؼ١اسٞ ِٓ اٌّرٛعط ذغاٚٞ ذمش٠ثا  (3)اٌّغازح ذسد إٌّسٕٝ اٌطث١ؼٟ ٚاٌرٟ ذمغ فٟ اٌّذٜ ت١ٓ 

 

0.5 0.5 
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STATNDARD NOMRAL DISTRIBUTION:   ٟ   اٌرٛص٠غ اٌطث١ؼٟ اٌم١اع

 

 

 

             
U = POPULATION MEAN 

  = POPULATION STANDARD DEVIATION 

 

PROPERTIES:          اٌخظائض  
MEAN = 0                                                         0 اٌّرٛعط ٠غاٚٞ 

STANDARD DEVIATION = 1                 1 الأسشاف اٌّؼ١اسٞ ٠غاٚٞ 

 
EXAMPLE #1#: 

 

In a medical study, the mean systolic blood pressure is 120 and the standard 

deviation is 3. 

 

Find the probability that the a systolic pressure: 

 

1- Less than 127: 

 

 

 

 

 

 

= 0.9901 

 

 

2- Greater than 127: 

 

 

 

 

 

 

 

= 1 – 0.9901 = 0.0099  

 

 

 

3- Less than 118: 

 

 

 

 

 

= 1 – 0.7486 = 0.2514 
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4- More than 118: 

 

 

 

 

 

 

= 0.7486  

 

 

 

5- Between 118 and 127: 

 

 

 

 

 

 

= (0.7486 + 0.9901) -1 = 0.7387 

 

 

 

 

 

 

6- Between 123 and 127: 

 

 

 

 

 

 

 

 

 
= 0.9962 - 0.8413 = 0.1549 

 

: ِلازظاخ

More than = greater than = above= right   وٍٙا تّؼٕٝ ٚازذ ٚذؼٕٟ أوثش 
.  فٟ ٘زٖ اٌساٌحzاٌرظ١ًٍ ٠ىْٛ ١ّ٠ٓ ل١ّح 

 

Less than = below = left.   ًوٍٙا تّؼٕٝ ٚازذ ٚذؼٕٟ أطغش أٚ أل  
.  فٟ ٘زٖ اٌساٌحzاٌرظ١ًٍ ٠ىْٛ ٠غاس 

Between   ٟاٌرظ١ًٍ ٠ىْٛ ت١ٓ ل١ّر z  

67.0
3

120118










X
Z

67.0
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X
Z00.1

3

120123










X
Z

-0.67 

2.67 1.00 

2.33 -0.67 
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:  سلُ ِٛخة ٚاٌرظ١ًٍ واْ ٠غاسzػٕذِا ذىْٛ 

 .ٔأخز اٌم١ّح ِثاششج ِٓ اٌدذٚي

: ِلازظاخ ِّٙح لا٠داد ل١ّح الازرّاي

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

:  سلُ عاٌة ٚاٌرظ١ًٍ واْ ٠غاسzػٕذِا ذىْٛ 

. ٔأخز اٌم١ّح ِثاششج ِٓ اٌدذٚي

:  سلُ عاٌة ٚاٌرظ١ًٍ واْ zٓ١ّ٠ػٕذِا ذىْٛ 

.  اٌّغرخشخح ِٓ اٌدذٚيz ل١ّح 1ٔطشذ ِٓ 
 

:  سلُ ِٛخة ٚاٌرظ١ًٍ واْ zٓ١ّ٠ػٕذِا ذىْٛ 

 . اٌّغرخشخح ِٓ اٌدذٚيz ل١ّح 1ٔطشذ ِٓ 

:  ٚوأد ٚازذج تاٌّٛخة ٚالأخشٜ تاٌغاٌةzػٕذِا ذىْٛ ٕ٘ان ل١ّراْ ي 

(. 1اٌّغرخشخح ِٓ اٌدذٚي ٚٔطشذ ِٓ إٌاذح  zٔدّغ ل١ّرا )
 

:  ٚوأد اٌم١ّراْ ِٛخثراْ أٚ عاٌثراzْػٕذِا ذىْٛ ٕ٘ان ل١ّراْ ي 

. ( اٌم١ّح اٌظغشٜ–اٌم١ّح اٌىثشٜ  ) اٌّغرخشخح ِٓ اٌدذٚي zفئٕٔا ٔطشذ ل١ّرا )
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Calculating the value of X:             زغاب ل١ّح ط ، ط ذىْٛ ِفمٛدج 

 

.  ِفمٛدجXفٟ تؼغ اٌّغائً ٠ىْٛ ِؼطٝ ل١ّح الازرّاي ٚاٌّرٛعط ٚالأسشاف ٚذىْٛ ل١ّح 

 

 ِٓ Z ِٚٓ ثُ اٌرؼ٠ٛغ فٟ اٌمأْٛ اٌراٌٟ تؼذ اعرخشاج ل١ّح Zٚل١ّح الازرّاي ذُؼطٟ تٙذف اعرخشاج ل١ّح 

: اٌدذٚي

 
EXAMPLE #2#: 

To quality of police academy candidate must score in the top 10% on the general 

abilities test. The test has a mean of 200 and standard deviation of 20. find the lowest 

possible score to quality. 

 

Solution: 

 

 

 
 ٚػٓ طش٠ك الازرّاي ٔغرط١غ اعرخشاج xِٚطٍٛب إ٠داد ل١ّح  (%10)فٟ ٘زا اٌّثاي ِؼطٝ ل١ّح الازرّاي 

:  وّا xٍٟ٠ ٔغرط١غ ا٠داد z ٚػٓ طش٠ك zل١ّح 

 

:  وّا ٠ٍٟتاٌىشف اٌؼىغٟ  اٌّماتٍح ٌٙا فٟ اٌدذٚيZ ٚٔثسث ػٓ ل١ّح 1ِٓ % 10أٚلا ٠رُ طشذ 

1.0 - 0.10 = 0.90  

 

 Zخذٚي 
0.09 .08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00  

          0.8 

          0.9 

          1.0 

          1.1 

0.9014 0.8997         1.2 

          1.3 

          1.4 

          1.5 

 

 ٟٚ٘ 0.8997 تاٌضثط فٕمَٛ تأخز اٌم١ّح اٌظغشٜ فٟ ٘زٖ اٌساٌح ٟٚ٘ 0.90ٔلازظ أٔٗ لا ذٛخذ ل١ّح 

 ِٓ اٌظف 0.08 ِٓ اٌؼّٛد 1.2ٚ أٞ إٔٔا أخزٔا – 1.28 اٌّماتٍح ٌٙا ٟٚ٘ Z ٚٔأخز ل١ّح 0.90تاٌرمش٠ة 

:  وّا Xٍٟ٠ ٔؼٛع فٟ اٌمأْٛ اٌراٌٟ لإ٠داد ل١ّح Z  تؼذ إ٠داد ل١ّح 1.28فرظثر اٌم١ّح اٌّطٍٛتح ٟ٘ 

 (0.90 لأٔٙا أوثش ِٓ 0.9014ٌُ ٔأخز اٌم١ّح الأخشٜ ): ِلازظح

 

 

 

 

 

.  ، ٚ٘زا ٘ٛ اٌّطٍٛب إ٠داد225.6ٖ ذغاٚٞ X أٞ أْ ل١ّح

 

 

 

 

 

 

6.2252006.25

6.2528.1*20200

20
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DISTRIBUTION OF SAMPLE MEAN:        ذٛص٠ؼاخ اٌّؼا٠ٕح
MEAN OF SAMPLE MEAN = UX = U 

STANDARD DEVIATION OF SAMPLE MEAN =        

 

لا ذخرٍف اٌّغائً ٕ٘ا ػٓ اٌّغائً اٌغاتمح إلا فٟ زدُ اٌؼ١ٕح فمط ، ٕ٘ا ٠ىْٛ ِؼطٝ زدُ 

: اٌؼ١ٕح ٚتاٌراٌٟ فئْ اٌمأْٛ ٠خرٍف اخرلافا طف١فا وّا ٠ٍٟ

 

 

 
 

 

 standard error٘زٖ اٌم١ّح ذغّٝ اٌخطأ اٌّؼ١اسٞ 

 

EXAMPLE #3#: 

The average number of pounds of meat that a person consumes a year is 218.4 

pounds. Assumes that the standard deviation is 25 pounds. 

افرشاع أْ الأسشاف .  سط218.4ًأرا واْ ِرٛعط ػذد الأسطاي اٌرٟ ٠غرٍٙىٙا اٌشخض فٟ اٌغٕح ٘ٛ 

:  سطً أٚخذ ِا 25ٍٟ٠اٌّؼ١اسٞ ٠غاٚٞ 

 
Find the probability that a person selected at random consumes less than 224 

pounds per year.   سطً فٟ اٌغٕح     224 أٚخذ ازرّاي شخض ذُ اخر١اسٖ ٠غرٍٙه ألً ِٓ 

 

 

 

 
 

  لأْ اٌّطٍٛب ٘ٛ اٌّغازح اٌىث١شج–ٔأخز اٌم١ّح ِثاششج ِٓ اٌدذٚي 

= 0.5871 

 

 

 

If a sample of 40 individuals is selected. Find the probability that the mean of sample 

will be less than 224 pounds per year. 

.  سطً فٟ اٌغٕح224أٚخذ ازرّاي أْ ِرٛعط اٌؼ١ٕح ٠ىْٛ ألً ِٓ .  شخض40إرا ذُ اخر١اس ػ١ٕح ِٓ 

 

 :ِلازظح ٘اِح خذا
اٌمأْٛ اٌٍٟ ف١ٗ الأسشاف اٌّؼ١اسٞ ِمغَٛ ػٍٝ - ػٕذِا ٠زوش ذُ اخر١اس ػ١ٕح فئٕٔا ٔغرخذَ ذٛص٠ؼاخ اٌّؼا٠ٕح 

. n=40خزس زدُ اٌؼ١ٕح 

 

 

 
 

 ٔأخز اٌم١ّح ِثاششج ِٓ اٌدذٚي           
 

= 0.9222  

n

x
Z






n
x


 

224.0
25

4.218224










x
Z

42.14167.1
40/25

4.218224








n

x
Z





1.42 

0.22 

x
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EXAMPLE #4#: 

 

The monthly income, x, of a family in a given city is normally distributed with man 

$3000 and standard deviation $500. 

 

.  دٚلا500 دٚلا ٚأسشاف ِؼ١اسٞ 3000إرا واْ اٌذخً اٌشٙشٞ ٌلأعشج ٠رثغ اٌرٛص٠غ اٌطث١ؼٟ تّرٛعط 

 

Find the probability that a person selected at random earns a monthly income between 

$2500 and $ 3500. 

 

 دٚلا ؟ 3500 إٌٝ 2500إرا ذُ اخر١اس شخض ِا ازرّاي أْ دخٍٗ ٠رشاٚذ ت١ٓ 

 

 

 

 

 

 

 

 

= (0.8413 + 0.8413) - 1 = 0.6826 

 

 

 

If a random sample of size 9 is selected at random, find the probability that the 

mean income of the sample is between $2500 and $3500 

 3500 2500ٚ أشخاص ِا ازرّاي أْ ٠ىْٛ ِرٛعط دخٍُٙ اٌشٙشٞ ٠رشاٚذ ت١ٓ 9إرا ذُ اخر١اس ػ١ٕح ِٓ 

. دٚلاس

 (.nاٌمأْٛ اٌٍٟ ف١ٗ الأسشاف اٌّؼ١اسٞ ِمغَٛ ػٍٝ خزس )فٟ ٘زٖ اٌساٌح ع١رُ اعرخذاَ ذٛص٠ؼاخ اٌّؼا٠ٕح 

 

 

 

 

 

 
= (0.9987 + 0.9987) -1 = 0.9974 

 
 

 

Find the standard error: ٞاٚخذ اٌخطأ اٌّؼ١اس  

 

 

 

 

00.1
500

30002500










x
Z

00.1
500

30003500










x
Z

+1.00 -1.00 

00.3
9/500

30002500

/








n

x
Z





00.3
9/500

30003500

/








n

x
Z





+3.00 -3.00 

67.166
9

500


n
x
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EXAMPLE #5#: 

 

Find the value of z such that the shaded tail areas equals 0.009 

 
. zفٟ ٘زا اٌّثاي ِؼطٝ ل١ّح إٌّطمر١ٓ اٌّظٍٍر١ٓ ٚاٌّطٍٛب ل١ّح 

 
 ثُ ٔثسث ػٓ ل١ّح الازرّاي داخً اٌدذٚي ٚٔغرخشج 1 ٚٔطشزٙا ِٓ 2فٟ ٘زٖ اٌساٌح ٔمغُ ل١ّح الازرّاي ػٍٝ 

 0.0045 = 0.009/2:  اٌّماتٍح ٌّٙا zل١ّح 

 

 

 
0.009/2= 0.0045 

 

1.00- 0.0045 = 0.9955 

 

 

 

 
  . ٟٚ٘ اٌم١ّح اٌّطٍٛتح2.61  اٌّماتٍح ٌٙزٖ اٌم١ّح ٟ٘ zٔدذ أْ ل١ّح 

 
0.09 .08 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.00  

           

           

           

           

        0.9955  2.6 

           

           

           

 

 

 

: ِلازظح ِّٙح

 

ذٛخذ طشق زً أخشٜ ٌٍّغائً تاعرخذاَ خذٚي اٌرٛص٠غ اٌطث١ؼٟ اٌّٛخة أز١أا ٚخذٚي اٌرٛص٠غ 

اٌطث١ؼٟ اٌغاٌة أز١أا أخشٜ ، وّا أٔٗ ذٛخذ ِغائً ذٍضَ اعرخذاِّٙا ِؼا ، ٚفٟ إٌٙا٠ح ذؼطٟ 

ٔفظ إٌر١دح اٌرٟ ذُ اٌسً تٙا فٟ ٘زا اٌٍّخض ، ز١ث ٌُ ٠رُ اعرخذاَ خذٚي اٌرٛص٠غ اٌطث١ؼٟ 

: اٌغاٌة ِطٍما فٟ ٘زا اٌٍّخض ٚ٘زا لا ٠ؤثش فٟ إٌر١دح ، ٚ تّؼٕٝ آخش

 

      :( all roads leads to Jeddah  

 

 

 

 

 

 

 

+Z -Z 
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EXERCISE: ٓ  ذّاس٠

The time T1 to travel from A to B through city center (road R1) is normally distributed with mean 

20 minutes and standard deviation 5 minutes. The time T2 to travel from A to B through a new 

ring road (road R2) is normally distributed with mean 15 minutes and standard deviation 8 

minutes. You have 17 minutes to travel from A to B on an important appointment. Using this 

information, solve the following three questions 

31. P (T2 > 17): 

A) 0.4013  B) 0.5987  C) 0.9013  D) 0.0987 

 

32. P (T1 > 17): 

A) 0.2257  B) 0.2743  C) 0.7743  D) 0.7257 

 

33. Your correct decision is 

A) Both R1 and R2 are the same  C) R1 is better than R2 

B) R2 is better than R1    D) Insufficient information to make a decision 

 

The monthly income, X, of a family in a given city is normally distributed with mean 

$3000 and standard deviation $500. Use this information to find: 

34. The probability that a person selected at random earns a monthly income between 

$2500 and $ 3500. 

A) 0.9974  B) 0.4987  C) 0.5601  D) 0.0013 

35. The probability that a person selected at random earns a monthly income between 

$2500 and $3500: 

A) 0.3174  B) 0.3413  C) 0.6826  D) 0.1587 

 

Let X be a normally distributed random variable with mean 100 and a standard deviation 10. Use 

this information to find the value of a in the following two questions such that: 

36. P (95 X a) 0.6309 

A) 101.5  B) 15.5  C) 115.5  D) 84.5 

 

37. P (X a) 0.0427 

A) 82.8  B) 117.2  C) 101.72  D) 17.2 

 

38. Approximately what percentage of normally distributed data values will fall 

within 1 standard deviation above or below the mean: 

A) 99.7%  B) 68%  C) 13.5%  D) 95% 
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39. Find the value of z such that the shaded tail areas equals 0.10 

A) -1.96  B) 1.64  C) 0.25  D) 1.28 

 

40. A survey found that the microwave ovens have an average life of 3 years with 

a standard deviation of 0.5 year. Assume the variable is normally distributed. 

What percent of microwave ovens would be replaced if a warranty of 18 months 

were given? 

a) 0.13%  b) 99.38%  c) 0.62% d) 99.87% 

 

41 "A distribution using the means computed from all possible random samples of a 

specific size taken form a population." The previous statement is the definition of 

A) empirical distribution   C) central limit theorem 

B) sampling error    D) sampling distribution 

 

42. The mean of a normal probability distribution is 734 and the standard 

deviation is 9. about 95 percent of the observations lie between what two values? 

a) 725 & 743  b) 716 & 752  c) 707 & 761 d)  698 & 770 

 

The End ….. 
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