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Q1 (a) The following data contain the marks obtained by 50 students of a class, which
are given below:

23, 50, 38, 42, 63, 75, 12, 33, 26, 39,
35,47, 43, 52, 56, 59, 64, 77, 15, 21,
51, 54, 72, 68, 36, 65, 52, 60, 27, 34,
47,48, 55, 58, 59, 62, 51, 48, 50, 41,

1,
57, 65, 54, 43, 56, 44, 30, 46, 67, 53

(1) Construct a frequency distribution with the suitable class interval size
of marks.

(3 marks)

(ii)  Based on answer Q1 (a), Calculate mean and median.
(5 marks)

(b) (i)  The random variable X has probability distribution given in the Table
Q1 below. Given that E (X) = 0.55.

Table Q1: Random variable probability distribution
x -1 0 1 2 3
P(X = x) p q 0.2 8.15 0.15

Find the value of p and the value of q.
(3 marks)

(i)  The random variable X has a probability density function, f{x) where

a-5+x;5<x<6

f(X)={

0 ; otherwise

(a) Show that a = % :

(2 marks)
(b) Calculate P(X >5.7).
(3 marks)
(c) FindE (X)and Var (X).
(4 marks)

Q2 (@  There was a probability of 0.8 of success in exam statistic. This often
depended on student understanding.

(i)  Calculate the probability of having 7 successes in 10 attempts
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(i) Ifina class have 7 students, find the probability of having more female
students than male students given that the probability of having a male

or a female students is equal.
(7 marks)

(b)  There are five staffs in ABC company and the number of staff who will
participate in annual day every year is a Poisson random variable with mean 3.
What will be the probability of more than 3 staffs participating in annual day
this year?
(8 marks)

Q3 (a) The height of adult females are normally distributed with mean 160 c¢m and
standard deviation 8 cm.

(i) Estimate the probability that a randomly selected adult female has a
height greater than 170 cm.
(3 marks)

(i)  Any adult female whose height is greater than 170 cm is define as tall.
An adult female is chosen at random. Given that she is tall, compute the
probability that she has height greater than 180 cm.

(3 marks)

(iii)  The result of Statistics test for two groups of students, Section A and
Section B are normally distributed with N(60,42) and N(64,22)
respectively. Two samples of size 9 from Section A and size 12 from
Section B are randomly selected. Calculate the probability that the
mean of Section B is lower than the mean of Section A?

(5 marks)

(b)  The mean yield of a chemical process is being research by an engineer. From
previous experience with this process the standard deviation of yield is known
to be 3. He would like to be 99% confident that the estimate point should be
accurate within yield point with the value of one.

) Examine the error and then analyze how large a sample is necessary for
this research?

(4 marks)

(i)  Suppose that an engineer reduced the sample size to 20. If it was found
that the sample mean is 10 and a standard deviation of 1.6, find a 99%
confidence interval for the mean yeild.

(5 marks)
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Q4

Q5

(a)

(b)

(©)

A teacher wishes to study the amount of time students in his statistics course
spend each week in study for the course. He believes that the average should
be the nominal 6 hours (two hours outside class for every hour in class). So
he has the students keep track of and report the time spent in study during a
typical week. A total of 7 students respond. The average time spent is 6.5
hours with a standard deviation of 2 hours. With this information he wishes to
perform a hypothesis test. Identify the values for each of the following relevant
variables. (Ifa value is not given, then state "not given".)

i n
(i) o
(i) n
(iv) ¥
(v) s

(5 marks)

An ice cream company claimed that its product contain on average 500
calories per pint. Analyzed the claim if 24 pint containers were tested, giving
the mean is 507 calories and standard deviation of 21 calories at 1% level of
significance.

(7 marks)

A manufacturer of car batteries claims that the life of his batteries is normally
distributed with a standard deviation equal to 0.7 year. If a random sample of
15 of these batteries has a standard deviation of 0.5 years, test the hypothesis
of variance population greater than 0.49 year by using 0.01 of significance
level.

(8 marks)

An experiment was conducted to determine the weight of an animal after a given
period of time on the basis of the animal initial weight and the amount of food that
was eaten. The following data measured in kilograms are recorded.

(a)

Table QS: The measurements of mousedeer

Initial 42 33 33 45 39 36
weight
Food weight 272 226 259 292 321 183

Construct a scatter plot of the data in Table Q5. Then show the data in a data
array.
(4 marks)
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(b)  Calculate the sample mean x; and x,, the sample variances S,; and S,,, and
the sampel, covariance S,, .

(10 marks)

(¢)  Compute the sample correlation coefficient 1, and interpret the result.
(6 marks)

- END OF QUESTIONS-
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Formula

Special Probability Distributions :

P
P=n="C,-p"-q"",r=01,....n, X~B(n, p), PX =) =2 1 _01, .. o,
X B, g atot ), X ~ Ny, 0?)

0(#)’ L] 2 ,o- .
Sampling Distributions :

~Ng, o*/n), z=2"£ _N@.1), T= e oL om),

(/1 /) /’\/_ ( ) S/I N[,Ul /l2>nl+n2j
Estimations :

Z . 2
n:[%aj ’ fizﬂ’z(a/‘/;l x+za/2(5/‘/_) x+ta,2,v[%)

2 2 2 2
- - o, o - - o, O
X1=x2 |~ Z,, —1—+—2<,u1—,u2<(x1—xzj+2a/2 —+—=,
n,oon, Vn,  n
[= & & # i 5 &
S I O B S W -4
n n, n o n,
Y 2 - - 2
Xi—=X2 |=l,,, S, ;</‘1—/‘2< X1=X2 [+1,,, S,/ =v=2n-2
) n
- - 1 1 - - 1 1
N=X2 |=lp, S, [—4— <l — i < | X1~ %3 by S et —
h, n, ' h n

n, —1)s} +(n, —
n+n,—2

2
where Pooled estimate of variance, Sf, = ( Ds, with v=n, +n, -2,

5 = 1 T
[XI—XZ)_IQ,/Z’V ;(sf +s22)<,u1 -4, <(x1—xz)+ta/2,v %(sf +s22) with v=2(n-1),

2
S, 5
_ B s2 S2 _ B s2 s2 —
X1—=X2 |1, _1+_2<,ul—,uz<(x1—x2)+ta/2’v L+ with ,__\" ™
n.on nn
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_ . 2 _ )
(n-1)-s <02<(n 21) s

5 with v=n-1 ,
Za/Z,v

Zlﬂz/l,v

Hypothesis Testing :

By e, Z F M o

Ko - i
Test O'/‘\/;, est S/‘\/;’ Test S/'\/I—’l-

Formula

Z=( I—Xz)_(,u]—/—lz),T: (X1_)_(—2)—(!11_ﬂ2) Withv:n1+n2—2,
2

1

2
J . 4 S, —+—
n, n, n,

n,

T = ()T]_YZ)_('UI_'UZ)With

X -X
Z:(Xl_ 2)—(/‘1_/12),T=( !
;L8
n, n,

55 Jarn(Vasvy)

Simple Linear Regressions :

8l == inyi _@

-

A

B, =

A

Ihe

2)‘( _.uz)
(s12+s2

e (n—-1)s*

2
P o 2 2
pe A M g2 _( -Ds; +(n, - D)s,
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nl nZ
-1 n,~1
5 1
F==, with ———— and f,(v,v,)
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,SSE=S,, - B, S,,, MSE = oL
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