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(2 marks)

Question 1: Classify each variable as Qualitative or Quantitative.

The answer

The variable that records the number of cities in countries.

The variable that records heights of people.

The variable that records ID of students.

The variable that records age of chickens in a farm.

(2 marks)

Question 2: Classify each variable as Continuous or Discrete.

The answer

The variable that records weights of children.

The variable that records heights of people.

The variable that records numbers of cars in cities.

The variable that records numbers of books in libraries.

(2 marks)

Question 3: Determine whether of the following statements is True or False.

The answer

100(1 — @)% confidence interval for the population mean pis T + 2,_, —j=.
1

The interquartile range is the best measure for dispersion.

Two events A and B of 2% are mutually exclusive if P(4 N B) = P(4)- P(B).

The statistic S? is an estimator for the variance ¢* of a normal population.

(2 marks)

Question 4: Put the right word or symbol in its proper position:

s, — 2,00, —2,s ANB =2, AUB =0, P(ANB) = P(4): P(B), P(AU B) = P(4)+ P(B),

S G ol S ok | S PR it
N i T 2 %0 — E) -
“o/dn’ " a/Vn Jr-p)/n r@-p)/ 7
Two events A and B are mutual exclusive if .........cooiniiin
The range of raw data z,,Z,,..., T, I8 ..ccooiviiiirmnnnnian .
FortwoeventsAand B, if .......oooiiniiniiniiiinnnn . Then A4 and B are independent.
The value of test statistic for the mean of normal population is .......cccviiiiiiiiiiiiiiiniiin

-1-
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(8 marks)
Question 5: Consider data given by the following frequency polygon:

\b .
A® ! Sakei : : : 7-
Y g f ' '
I A ) :
a0 Joii 5 '
$odiii e . .'
e SR
NG Lorctt: o ; -
L B
° -
2.5 25 75 12.5 175 22.5 275 25,
Then:
a) Complete the following frequency distribution table for the above polygon.
o Class Relative Ascending
Class Limit idpoi Cumulativ
Boundaries Midpoint | Frequency | Frequency F:c:::mye(ACﬂ
Sum

b) Calculate the mean for the data of above frequency distribution table.

...........................................................................................................................
...........................................................................................................................

...........................................................................................................................

¢) Calculate the range of data for the above frequency distribution table.

d) Draw the ogive (ascending cumulative frequency polygon) of the above frequency distribution table.

ACF

A

Class Boundaries
.2-
i e !
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(10 marks)
Question 6: Consider the data: 7,9,8,6,2,7,15,7,3,6,5,3. Then:

a) Calculate the mean for the given data.

...................................................................
..........................................................................................................

--------------------------------------------------------------
..........................................................................................................

e P T L T TR R R L AL R bbbl T e P T LT T L LEL L St b
sssassssernane sessstrnesssainann s
e LT TTTETELL L LR b eessbEEREREREERIETE [T LT L T LT L L L
wr sannw sesssaeis
prmes . . . wes

............................
...................................................................................................................................................

........................
.......................................................................................................................................

"""""""-""-----Hﬂ-ﬂ"----v-----u-n-------------..----nun----.u...-..-----un-----u."--u----nna---uuc---o---
srssssnsnan sesssssasssassnERsInEs

d) If the variance of the given data is §? =11.73, then calculate the standard score for the value 5.

..................................................
.............................................................................................................................

...............................................................................................................................................................................

For Ql e iesviessmesessessestsisssssiessessesestEISAEeRREA RS E AR RS SE AR SER R SRe

..........................................................................................................................................................

.........................................................................................................................................................

FOE HEF 2 aoeeeeeeeveeeseessssssssssssssesssssassssssnssossesassasasbessssssa assasess4a 400400 S0 SERLE LS AL BRSSO LRSS LRSS SRR e SO ab eSO e b

...............................................................................................................................................................

................................................................................................................................................
...............................

h) Draw the box plot for the given data and determine the five numbers on the graph:

L 1
3 21 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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2.5 marks)
Question 7: The following data re

! ! X present the grades of students:
; ; A g B A C A D C B
D B A B A . . 5 b c B g
b N A D C
B A A A ’ ’ ’ ’ B
Then:
a) W i
) Write the frequencies of these grades and represent them graphical
A
Grade Frequency 2
5 3
A
4'1- e
— B ‘g 3 -
- 33
6 —
D :3
e
sum 3 -
(3 marks)

Question 8: If [Q,s1,P] is a probability space of rolling falr\ die one time, then:

a) Determine ' 2, of and P for this random experiment. % P : / A ,

b) Calculate the probablllty of gettmg an even number.

Aoty 2 w} BT W LA I el

c) If we getting an even number, what is the pro!)ablhty that we have the_pumber 2 ?

""'.'.'.'j'.ﬁ"‘};.ff. ......... = g; ...... é ...?z..y,g@ Eﬂ Nq.«%}l

(2.5 marks)

Question 9: If we have Q a space of elementary evens, 4 and B € 29 with P(An B)=0.15, P(4\B)=0.25 and
P (B \A)=0.35. Then calculate the following probabilities:

a) P(A)= coviviiinienninnns
b) P(B)= ereereremeriisineensssiiiae
¢) P(AUB)= ..

d PANB)=

¢) AretheeventsAand B independent? and why?

SCéhhed by CamScanner



(3 marks)

Question 10; We select three balls randor
alls ri nl after & Z é i
all balls have the same chance at .'.clcclii;f”;\i;f'cr ) ofboscontins § laclznd 4 reen bl B

u) I A is the event that the selected balls are green, then calculate P(4).

...........................
..............
...............................................................
-----------------------------------------------------------------

......................
-----------------
---------------------------------------------------------------------------------------------------------------

------------------------------------
............................................................................................................................

----------------------------
-----------------------------------------------------------------------------------------------------------------------------------

c) What is the probability that the selected balls have different colors?
(4.5 marks)
Question 11: Suppose that £ = {1,2,3,4,5,6} 0 = 2 and P(4) = :—A—; . Now, let X :Q——R be a

-1  forew=12

random variable on the probability space [, &1, P] defined by X(w)=< 0 for w=34
+1  for @ =5,6

Then:
a) What is the name of this random variable and calculate the probability P(X < 0.5)?

.................... for z <-1
.................... Jor —-1<z<0
.................... Jor 0z <1
................... forz21

b) Determine the event in the relation: {we Q ; X(w) <z} =

¢) Determine the distribution function /% and draw it. T
1 -

---------------------------------------------------------------------------

0.661

.......................................................

4 033

.......................................................................................

...............................................................................

b
)
g
—
o4
W
-
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(3 marks)
Question 12: Consider the following data:

X 1 2 3 4 5
Y 10 9 8 7 6 5 5 4 3

i
>
~1
o

a) Represent this data on the scatter plot.

1 y

- RWAWBMWON®OO

IllilIlII_L

N

10 10 10 10 10 10
b) If you know that Zx‘ =50, Zy- =59, Zzl’ =310, Zyl’ = 409, Z:r‘yi =235, Z(z‘-?:)! =61.6,
=1 =1

=] =] =] =l
10 10
2 (y,-¥) =658 and > (a, - 7)(y, - ¥) =-57-2. Then calculate the coefficient of correlation (r)-
=] =1

............................................................................................................................................
............................................................................................................................................
............................................................................................................................................

........................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3 marks)
Question 13: Assume that a medical researcher collected a random sample of size 625 from Saudi adults and

found 125 of them are diabetics. Then:
a) Determine 95% confidence interval for the proportion of diabetics.

...............................................................................................................................................

..............................................................................................................................................

........................................................................................................................................

..........................................................................................................................
..................

b) If the point estimation $ is used to estimate p, what is the margin error (for 95% confidence level)?

.............................................................................................................................
------------------

..........................................................................................
....................................
.................

¢) If the margin error §, = (for 95% confidence level), what is the sample size n?
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..................................................
....................................

2.5 marks)

Question 14: Suppose we would like to breakfast if the typical amount spent per customer for breakfast at & new
restaurant is more than 10 SR. A sample of 64 customers over a two-week was randomly selected and the average
amount spent was 9.4 SR. Assume that the standard deviation is known to be 1.8 SR. Then using the significance
level @@ = 0.0036 for testing the null hypothesis Hy : p =10 versus the alternative hypothesis H, : 4 < 10.

........................................................................................................................................

......................................................................................................................

.............................................................................................................................

..................
............................
................................................................................................

..................................
...............................................................................................

..................................................
.........................................................................

.............................................
....................................................................................

......................................
.............................................
...............................................................

.......................
....................
..................................
.....................................................................
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End of Exam
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(2 marks)
Question 1: Classify each variable as Qualitative or Quantitative.

The answer

The variable that records the time needed to finish a homework.

The variable that records the lifetime of televisions.

The variable that records the type of cars.

The variable that records weights of students.

(2 marks)
Question 2: Classify each variable as Continuous or Discrete.

The answer

The variable that records numbers of employees in ministries.

The variable that records weights of sheep in a farm.

The variable that records numbers of stories in libraries.

The variable that records the temperature in buildings of CFY.

(2 marks)
Question 3: Determine whether of the following statements is True or False.

The answer

We have the statistic X is an estimator for the population variance o”.

The standard deviation is the best measure for dispersion.

100(1 — a)% confidence interval for the proportion p is p ¥ 2,_, j’:.
n

If two events A and B of 2% are mutual exclusive, then P(AU B) = P(4) - P(B).

(2 marks)
Question 4: Put the right word or symbol in its proper position:
mutual exclusive, independent, point estimation, interval estimation, ANB=92, AUB=1Q,
T—U X -
= : Z=_—pu"-'zf_xs’(QS_QI)/2’21=_$1’(Q3_Q1)'

z°_a/JE’ o /Vn

, then we have P(A N B) = P(A4)- P(B).

The test statistic for the mean of normal population is .........c.ccciiiiiiii

Two events 4 and B are mutual exclusive if ..o,

For a frequency distribution table with & classes, we have the range of data is ...

-1-
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(8 marks)

Question 5: Consider data given by the following frequency distribution table:

Ell:lslst Boﬁ::?\sries Midpoint | Frequency F?:;itzzy Il:“:'::(c::u“et: f; ACHK
2—- 6 6
6.5 — 11.5 0.24
14 18 %
16.5—21.5 42
22— 26 8
Sum 50

Then:
a) -Complete the above frequency distribution table.

b) How many mode have the data of the above frequency distribution table? And why?

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................
...........................................................................................................................
...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

e) Draw the polygon of the above frequency distribution table.

Frequency
1_0
A® o
AG 5 [

Ab :

AT

AD

% -

Class Boundaries
-,
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(10 marks)
Question 6: Consider the data: 8,9,6,9,5,4,7,20,8,6,7,8. Then:

a) Calculate the mean for the given data.

...............................................................................................................................................................................

...............................................................................................................................................................................
...............................................................................................................................................................................

...............................................................................................................................................................................

d) If the standard deviation of the given data is S =4.05, then calculate the standard score for the value 9.

e) Calculate the coefficient of variation for the given data.

f) Calculate Py, Q3 ,and HF for the given data.
FOF Bl 0 coorernsneiessiassnssossinstbnressssarorvosstor itniorsririfortessenssrensassoussessansnnseaasnssarsa asasenmssmasaass ik isinmoasidisssssbosysistasios

..........................................................................................................................................................

.........................................................................................................................................................

...............................................................................................................................................................................

h) Draw the box plot for the given data and determine the five numbers on the graph:

| | ] ] (] 1 1 1 L

L1 | | L1 | I — | |
1 2 3 4 % & 7 8 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

'
L&

&3
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(2 marks)
Question 7: The following data represent the grades of students:

A C C A B C C B A B A A
A C C B A A D B A D B A
D D Cc D C B C B B C D B
B D C B B A D B A B A D

Werite the frequencies of these grades and represent them graphical.

e
Grade Frequency 25 e e e e SRR m e
‘&—_1 -----------------------------------------------
5_ _______________________________________________
A A7 g
A T CIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
P e S S S
B P i O i G s o S S
R A Nt A L
C @ A il e S T L L e S L i
R b
D W L et aiin mm m e
e
*\—_: -----------------------------------------------

sum o

(3 marks)
Question 8: If [Q2,<f, P] is a probability space of tossing a fair coin two times, then:

a) Determine (), »f and P for this random experiment.

b) Calculate the probability of getting at least one head.

¢) If we had getting at least one tail, what is the probability that we have 7T ?

(2.5 marks)
Question 9: If we have Q a space of elementary events, 4 and B 2% with P(4)=0.45 P(A\ B)= 0.25 and
P(B\A)=0.25. Then calculate the following probabilities:

2) PANB) = coiiiiviviiiiieieiis i
B) P(B)= coovivieieiiiieieiiiieesienes

8 P EUBYS ismmesioniiveimesvinsiossisionsssioss

d) PAUB) = oo ninsnnenne e

e) Arethe events 4 and B independent? and why?

...................................................................................................................................................
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'(3.5 marks) |
Question 10: We select three books randomly (one after another) from a shelf containing 3 Mathematics books, 4
Physics books and 3 Chemistry books. If all books have the same chance at selecting, then:

a) If A is the event that the selected books are Physics, then calculate P(A).

..............................................................................................................................................................................
..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................
..............................................................................................................................................................................

..............................................................................................................................................................................

..............................................................................................................................................................................
..............................................................................................................................................................................

(4.5 marks)
Question 11: Suppose that Q = {2,3,7,9,13,16,20,23}, s = 2% and P(4) = % ,andlet X:Q———R bea

1 if @ isaprime number

random variable on the probability space [Q2, r, P] defined by X(w) =
0  otherwise

Then:
a) What is the name of this random variable?

.................................................................................................................................................

..................................................................................................................................................

......................................... for z <0
c) Determine the event in the relation: {@ € Q ; X(®) S 2} =1 ioovriveeceeeeceeeeee e, for <z<
........................................ Jor 21
d) Determine the distribution function F, and sketch it. *
l..._
lllllllllllllll 0-75-—
.............................................................................. 051
0.375
.............................................................................. 0254
.............................................................................. 1 1 »
1] ) L4
1 2
-5-
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(3 marks)
Question 12: Consider the following data of pairs (z;,y,)ii =1,2,...,10:

X 9 2 3 3 4 2 8 7 5
Y 9 3 2 4 3 2 7 8 5

a) Represent this data on the scatter plot.

ol o WO O P N N N O A

104
=g
7]
-6
.
-]
3
.2

]_l_ : Su— Promeett ;
3

LI S S

L

—
a 5 6 7

10 10 10 10 10 10
b) If you know that > z, =52 , Yy, =51, ) 2} =342, D 4% =325, D"z, =330, ) (g, —Z) =716,
i=1 1 1 i=1

i=1 i= i=1 i=
10 10
(y,—¥)’ =64.9 and Z(z‘_ -7Z)(y, - ¥) = 64.8 . Then calculate the coefficient of correlation (r).
i=1 i=1

............................................................................................................................................
............................................................................................................................................
............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

............................................................................................................................................

(3 marks)
Question 13: Assume that a researcher collected a random sample of size 100 from students and found 9 of them
are excellent. Then:

a) Determine 96% confidence interval for the proportion of excellent students. (Z-Table on the next page)

...............................................................................................................................................
...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

Scanned by CamScanner




0.00

N

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.9332

...
in

0.9345

0.9357

0.9370

0.9382

0.9394

0.9406

0.9418

0.9429

0.9441

0.9452

b
=)

0.9463

0.9474

0.9484

0.9495

0.9505

0.9515

0.9525

0.9535

09545

0.9554

...
]

0.9564

0.9573

0.9582

0.9591

0.9599

0.9608

0.9616

0.9625

09633

0.9641

0.9649

0.9656

0.9664

0.9671

0.9678

0.9636

0.9693

0.9699

0.9706

ol B
o| o

09713

0.9719

0.9726

0.9732

0.9738

0.9744

0.9750

0.9756

0.9761

0.9767

!:-'J

09772

0.9778

0.9783

09788

0.9793

09798

0.9803

0.9808

0.9812

0.9817

0.9321

0.9326

0.9830

0.9834

0.9838

0.9842

0.9846

0.9850

0.9854

0.9857

fa

0.9861

0.9864

0.9868

0.9871

0.9875

0.9878

0.9881

0.9884

0.9887

0.9890

0.9893

a

0.9396

0.9893

0.9901

0.9904

0.9906

0.9909

0.9911

0.9913

0.9916

0.9913

0.9920

0.9922

0.9925

0.9927

0.9929

0.9931

0.9932

0.9934

0.9936

0.99338

0.9940

0.9941

0.9943

0.9945

0.9946

0.9948

0.9949

0.9951

0.9952

0.9953

0.9955

0.9956

0.9957

0.9959

0.9960

0.9961

0.9962

0.9963

0.9964

BRI R[] ] ]
n| i IS

IR-N

0.9965

0.9966

0.9967

0.9968

0.9969

0.9970

09971

0.9972

0.9973

0.9974

(2.5 marks)

Question 14: A tire factory claimed that, by significance level a =0.011, its tires endure 100000 Km (Kilometer).
A random sample of size 64 was subjected, and we found that the average of tires endure was 95000 Km with

standard deviation 18000 Km. What is your reply to the factory claim ?

Solution:

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

End of Exam

R
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(2 marks)

Question 1: Classify each variable as Qualitative or Quantitative. The answer

The variable that records height of buildings in a city.

The variable that records size (S, M, L, ...) of T-shirts in stores.

The variable that records the type of trees.

The variable that records length of revers in continents.
(2 marks)

Question 2: Classify each variable as Continuous or Discrete.

The variable that records number of books in libraries.

The answer

The variable that records age of people.

The variable that records number of commercial markets in Riyadh neighborhoods.
\ The variable that records height of children in schools.

(2 marks)

Question 3: Determine whether of the following statements is True or False. The answer ]

Two events 4 and B are mutual exclusive if P(A N B) = P(4) + P(B).

The standard deviation is a measure for tendency measure.

100(1 — @)% confidence interval for the proportion population p is § F 2,_, (p(l—TP) ;
p

For a normal population, the statistic X is an estimator for the mean population y .

(2 marks)

Question 4: Put the right word or symbol in its proper position:

-0 -z, G-z, Q-Q, PA)=2, PA)=0, PAUB)=P(4)+P(B),

>

) i o | P —p p—p
P(AN B) = P(4)- P(B), Z = il Y o= .
o /In” " /T nt=p) /n" 0 Jpg(i-pg) /1

Two events A and B are independent if

The interquartile range of data is

....................................

If A is an impossible event, then ..................ccooeviivnnnn, .

The value of test statistic for the proportion population is

....................................
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(8 marks)

Question 3: Consider data given by the following frequency polygon:

Frequency
A®

AD 3
\& b S
AD 3
AL 3
aA
A0

o

o P pros

L Julalslolulolelalodalals
I

T T T T T T T
5 0.5 55 105 15.5 20.5 255 305
Class Boundaries
Then:

a) Complete the following frequency distribution tab|

—

e for the data of above polygon.

Midpoint Frequency Relative Percentage | Ascending Cumulative

Frequency F ' | F ' (AC
requency requency requency (ACF)

— ]

— |

..............................................

.............................................................................
..............................................

.............................................................................
..............................................

.............................................................................
..............................................

.............................................................................

...............................................................................

d) Draw

............................................

the ascending cumulative frequency polygon (ogive) of the abov

e frequency distribution table.
ACF

.............................
.................................................................................
....................................................
J '

.............................
'
....................................................................

..............................................................

.................

..................................

..............................................

.......................

...........

1 ] ¥
55 10.5 15.5 20,5 25.5 30.5
Class Boundaries

-2-
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ks) .
g;?el:t?gn 6: Consider the following ordered data:

=3 -2 -1 1 2 3 5 7 11 17
Then:

a) Calculate the mean for the given data.

................................................................................................................................................
...............................

...........................................................................................................................................................
....................

........................................................
.......................................................................................................................

.........................................................
......................................................................................................................

¢) If the variance of the given data is §? =39.11, then calculate the standard score for the value 1.

.........................................................
......................................................................................................................

d) Calculate the coefficient of variation for the given data.

..............................................................................................................................................................................

...............................................................................................................................................................................

For ) :
1

.........................................................................................................................................................
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(2 marks)

B A 0
AB 0 AB
B A 0
0 B B

Then write the frequencies of the blood groups in the following table and re

A B
B 0
B o)
0 0

AB 0
0} 0
AB A
A 0

Question 7: The following data represent the blood groups of people:

o)
AB

B

A

A
AB
B
AB

AB B B
0 AB B
AB B A
A B A

present them graphical.

Blood Group

Frequency

0

A

B

AB

sum

(2.5 marks)

Question 8: If [, o7, P] is a probability space of rolling a fair die one time, then:

a) Determine 2, o and P for this random experiment.

.............................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................

(3 marks)

Question 9: If we have Q a space of elementary evens, 4 and B € 2% with P(4)= 0.40, P(B)=0.45, P(AUB)=0.65.
Then calculate the following probabilities:

2) P(ANB)= coroeeeiirereeieeieieiee,
b) P(ANB) = coveoveeeieieriiin

¢) P(B|4)=

.................................................................................................................................

B PUETT B unrussssinismsionimmub ssoisains 1s s 48 nifoms s HAes o Fiapir ot sisons v spnsssimsspred BBl

e) Are the events 4 and B independent? and why?

..................................................................................................................................................
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ks)
jm‘r . “'n sel
jon 102 WeE S€ 4 .
0'1’::” balls have the same chance at selecting. Now:

a)lfAls the event that t

.........................................................
.................................

he selected balls are 2 black and 2 green, then calculate P(4).

.........................................

lect four balls randomly (at the same time) of a box contains 5 black, 4 green and 1 red balls

------------------------------------------

.........................................................................................................................................................

.............................................................................................................................................................

..........................................................................................

............................................

................................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

.......................................................................................................................................................................

................................................................................................................................................................................

(4 marks)

Question 11: Suppose that Q = { HHH,HHT, HTT,TTT}, of = 2% and P(A) =

variable on the probability space [, &4, P defined by:

Then:
a) Represent this random variable graphical.

u—' . Now, let X be a random
(2]
-3  for = HHH
X(w)=4{ 1 for ow=HHT,HTT
2  for w=TTT
1
09
0.8
0.7
06
0.5
0.4
03
02
1 ! 1 ! 0.1 ! ! ! Il =Y
A 3 2 4 i 3 @i
..................................... for £ <=3
..................................... for =3z <1
..................................... Jor 1<z <2
.................................... for z 22
1
0.9
0.8
0.7
0.6
0.5
0.4
03
02
! ! ! ! 0. ! L 1 [TV
4 4 2 o i 2 3 &
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(3 marks) ‘
Question 12: Consider the followin

g data for a pair of variables X and I

8 9 10
6 5
X 3 2 1 7 7 ; z 2 2 1
Y 7 5 10 3 4
a) Represent this data on the scatter plot.
mj: y
g_ -
- 8-_
7,_
. 6__.
- j_._
4.__
3__ -
i ‘ L
& $ o
10 10 10 10 10 10 —
b) If you know that Zz‘ =58 , Zyi =43, Z“’z =418, Y o} =249, Z“’ey.- =183 , Zl(”“f -z)* =816,
i=1 i=1 i=1 i=1 i=1 i=
i (v, -7)" =64.1 and lzu:(z,. - )(y, - §) = —66.4.. Then calculate the coefficient of correlation (r).
=1 i=1

............................
................................................................................................................

.....................
.......................................................................................................................

............................................................................................................................................

(3.25 marks)

Question 13: A factory produce a kind of light bulbs. It claims by 95% confidence level, that the mean lifetime of
the lamps has & = 500 hours working with standard deviation o =35 working hours. We select a sample
of 36 bulbs and find that the mean lifetime of the lamps equal to 480 hours working. Then:

a) Determine 95% confidence interval for the mean lifetime. (The standard normal distribution table is on the next
page).

...............................................................................................................................................
...................................................................................................................................

............................................................................................
...................................................

................................................................................................
................................................

.................................................................
..............................................................................

B O T S G A e T
TR T

...........................
...............................................
.....................................................................

.....................................................
..........................................................................................
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A standard normal distribution table
M .05 06 07 08 09

- 8461 8485 8508 8531 8554 8577 .8599 8621
Zi3 8438 ‘a6 8708 8729 8749 8770 8790 8810  .8830
8643 .8623 ‘agss 8007 8925 8044 8062 8980  .8997 9015
8849 .88 o 00g2  H099 9115 9131 9147 9162 0177
9032 -g%g ‘w923 9251 9265 9279 9292 9306 9319
’ ggg ot -_93;] om0 9382 9394 906 9418 9429 0441
15 s o474 0484 9405 9505 9515 9525 9535 9545
1.6 .g;.; '9564 -.9573 9582 0501 9599 9608 9616 9625 9633
Th | oen e oese o6 9671 9678 .z?:g ?gg -3762;’ s
19 o3 o719 916 9732 9738 9744 DY o508 0812 0817
> 7 978 o783 9788 9793 9798 903 ' '
5:(: 9821 9826 9830 9834 .9332 32;24 gf:? .ggssg .ggg; gigz
2 986 9864 0868 9871 98 : N g ; p
23| oms oW osws  oooi 9904 9906 9909 9911 993 'gig
24 0918 9920 922 925 9927 9929 9931 9932 9934 9952
23 9938 9940 9941 9943 9945 9946 9948 9949 9951 .
(3.25 marks)

Question 14: An economist thinks that at least 70 percent of recently arrived immigrants who have b'een working
in the health profession in a country for more than one year feel that they are underemployed with respect to

their training. Suppose a random sample of size 560 indicated that 415 individuals felt they were
underemployed. Then:

a) Is this strong enough evidence, at the significance level o =0.0192, to prove that the economist is correct 7

.................................................................................
.................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
....................................................................................................................
.............................
...........................................................................................
.......................................................
........................................................................
..........................................................................
.........................................................................................................
........................................
............................................................................
.....................................
.................................
.................................................................................................
.............................................
.................................................
...........................................................
.....................................

...................
.............................
................................
.............................................
.....................

............................
.......................................
......................................
............................

.........................
.................................
...............................
...........................
..............................
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(2 marks)

P~ ar
Quatnon@ Classify eacE variable as Qualitative or Quantitative. The answerJ

The variable that records length of roads in the city.

The variable that records distance between countries.

The variable that records types of pens.

The variable that records colors of flowers.

(2 marks)

Question@ Classify each variable as Continuous or Discrete, The answer

The variable that records numbers of students in schools.

The variable that records age of people in KSA.

The variable that records heights of buildings in the university.

The variable that records numbers of integer numbers in intervals of real numbers.

(2 marks)

Question 3: Determine whether of the following statements is True or False. The answer

F,(z) = P(X < z) for some z € R.

The mean of data is sensitive to extreme values.

pIf o isanalgebraon Q,then @ € of.

The statistic X is an estimator for the variance ¢* of a normal population.

(2 marks)

Question 4: Put the right word or symbol in its proper position:
parameter, of € () statistic, () € s, permutation, combination, independent, mutual exclusive.

sTwoevents Aand Bare ..........coovvvevininvininniannn, if they have not common elementary events.

eSelection 7 distinct objects from a set of » different objects, iscalleda ..................cooeiiiiiinenn, .

pIfa of isanalgebraon Q,then ..............oooiiiiiiin :

The point estimation is an estimate of the population ..............cccoeevvvviniinnnn.. by a single number.
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(7 marks)

Question(3} Consider the following data:

7
16
12
12
Then:

7 12 13
11 10 8
6 1 15
23 17 8

2 12
9 8

17 11
13 22

21
6

11
21

17 4 2

22 17 7 4 22

25 1
21 1

a) Complete the following frequency distribution table for the given data:

12 13 16
5 18

Class Limit

Class Boundaries

Midpoint

Frequency

Ascending Cumulative

Frequency (ACF)

05— 55

3.5—105

105 — 155

15.5 — 20.5

20.5 — 25.5

Sum

b) Calculate the median for the data of above frequency distribution table.
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(10 marks
Question(@) Consider the data: 9,5,3,9,5,7,1,7,6, 16,9. Then:

a) Calculate the mean for the given data.

....................
...................................
.............................................................................................

srssvassesessrrrarnnane . e T T L L L Lt e e R L L LR R
T TR T
wae .

................................

...............................................................................................................................................

..........................................
.....................................................................................................................................

...............................................................................................................................................................................

...............................................................................................................................................................................

d) If the standard deviation of the given data is § =3.92, then calculate the standard score for the value 6.

...............................................................................................................................................................................

...............................................................................................................................................................................

For Q1 e eeueeeeeseeesssiesssaiiessasissessessSLARREEE RS RS

..........................................................................................................................................................

.........................................................................................................................................................

FOF HE © oovooeoooesvevsesssssmassssssssessesasees a1 00

...............................................................................................................................................................................

...............................................................................................................................................................................

h) Draw the box plot for the given data and determine the five numbers on the graph:

! 1 ] [l | L 1 L 1 1 1 ]

| | | I |
-1012'3'45'378551'01'11'21'31'41'51'61'?1’31'9

-3-
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(3.5 marks
Question(7) The following data represent the grades of students:

A C C A B C B A D B
D B C D B A C A D C
A B A D C B B C D B
B B B A A B C B A A
Then:
a) Complete the frequency table for the above data.
Grade Frequency Relative Frequency Percentage
A
B
C
D
sum
b) For the above data, calculate the measure angles of categories of the pie chart.
For category (A) the measure angle = ( ) )=
For category (B) the measure angle = ( X )=
For category (C) the measure angle = ( X )=
For category (D) the measure angle = ( X )=

(2.5 marks)

Question@lf [Q,sf,P] is a probability space of tossing a fair coin three times, then:

a) Determine Q, < and P for this random experiment.

...................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................

.............................................................................................................................................................................

¢) Calculate the probability of getting three heads or three tails.

..........................................................................................................................................................................

.............................................................................................................................................................................

..........................................................................................................................................................................
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(3 marks)

Question(D) We select three balls randomly and at the same time of a box contains 4 black and 3 green balls,
If all balls have the same chance at selecting. Now:

a) If A is the event that the selected balls are black, then calculate P(A).

................................................................................................................................................................................
................................................................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------------------------

................................................................................................................................................................................
................................................................................................................................................................................

.......................................................................................................................................................................

................................................................................................................................................................................

................................................................................................................................................................................

(3.5 marks)
Question 10: Suppose that Q ={1,2,3,4,5,6},sf =2? and P(4) = % . Now, letX:Q——R be a

0 forw=135
random variable on the probability space [Q2, 7, P| defined by X(w) = | for =246

Then:
a) What is the name of this random variable and calculate the probability P(X = 0)?

.................................................................................................................................................

.................... for z <0
b) Determine the event in the relation: {®# e Q ; X(@) <z} =1 ..cocvirnneenn. for0<z<1
................... forz>1
¢) Determine the distribution function F, and draw it.
....................................................................................... 1+
....................................................................................... 0751
....................................................................................... 05+
....................................................................................... 0_25_._
....................................................................................... L L S—
0 1 ) i’
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(3 marks)

Question

If we have Q a space of elementary evens, 4 and B 2% with P(AN B)=0.10, P (4 UB)=0.75 ang
P (4)=0.65. Then calculate the following probabilities:

8) P (B )= oo e

.................................................................................................................................

..................................................................................................................................................

(3 marks)

Question 12: The results of 10 students on Stat quiz marks (X) and Math quiz marks (¥) are as follows:

X

2

4

5

5

6

"

1 9

Y

4

5

6

”

7

8

3 10

a) Represent this data on the scatter plot.

-

Y

¥
LI L L

l 1 L ] 1 1 ] L 1
T

- o
2 3 4 5 6 7 & & 10

=1 i=1

10 10 10 10 10 10
b) If you know that > z =54 , D'y, =66, Y z! =350, D y* =478, > z,y, =405, D (z,-Z)’ =584,
i=1 i=1 i=1 i=1

10
i (y, - 7)* = 42.4 and ) (z, - )(y, - 7) = 48.6 . Then calculate the coefficient of correlation (r).

i=1 i=1
............................................................................................................................................
............................................................................................................................................
............................................................................................................................................

............................................................................................................................................

..................................................................
..........................................................................

............................................................
................................................................................
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(1.5 marks)
Question 13: We suppose that the number of defects in newly manufactured bulbs in each working shift is a
normal distributed random variable X with a mean i =5 and standard deviation o = 1.25. Now, consider

that in one of the working shifts a random sample of new bulbs is tested. What is the sampling distribution
of X based on sample of size 144.

---------------------------------
.................................................................................................................

..............................................................................................................................................

(5 marks)
Question 14: A simple random sample of 81 students from a university yields mean GPA (Grade Point

Average) 3.4 with standard deviation 0.75. Then:
a) Determine 95% confidence interval for the mean GPA of all students at the university.

..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................
..................................................................................................................................................

..................
......................................................................
..........................................................

b) Using the significance level & = 0.0099 for testing the null hypothesis H,, : p = 3 versus the alternative
hypothesis H, : p > 3.

................................................................................................................................................

................................................................................................................................

..............................................................................................................
....................................

............................................................................................................................................

...............................................................................................................................................

..........................................................................................................................................

F4 00 01 02 03 04 05 06 07 .08 09
17 9554 9564 9573 0582 9591 9599 9608 9616 9625 9633
1.8 0641 9649 0656 0664 9671 9678 9686 9693 9699 9706
19 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767
2.0 9772 9778 9783 0788 9793 0798 9803 9808 9812 9817
21 0821 9826 0830 9834 9838 9842 9846 9850 9854 9857
22 0861 0864 9868 9871 9875 9878 9881 9884 9887 9890
2.3 9893 9896 9898 9901 9904 9906 5909 9911 9913 9916
24 9918 9920 9022 0925 9927 9929 9931 9932 9934 9936
25 9938 5540 9941 0943 9945 9946 9948 9949 9951 9952
26 .9953 0055 9956 9057 9959 9960 9961 9962 9963 9964

End of Exam
-7-
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