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Q1 (a)
(b)
Q2 (3

A production of microwavable food container is to be controlled through the use of
a fraction nonconforming chart. Table Q1(a) shows the probability distribution of X
which x is nonconforming units per day that has been recorded for a period of time.

(1)  Solve the value of r if the expected value is 3.18.
(2 marks)

(i1)  Find the standard deviation of the nonconforming unit per day.
(4 anks)

The continuous random variable ¥ has the probability distribution function as below:

l l

—{(P+=) D=p=<3,
S =1k %

0 otherwise.

(1)  Find the value of %.
(3 marks)

(i)  Find P(¥ >2).
(3 marks)

(iii) Outline the cumulative distribution function of ¥ and subsequently compute

F(2).
; P‘ (8\marks)
Suppose that during period of sleeping, the number o ction of a person’s oxygen
consumption is a random variable that has a normal distribution with an average of
36.6 cc per minute and a variance of 20.16 cc per minute. Find the probability that

during a period of sleeping, a person’s oxygen consumption will be reduced by

(1)  atleast 44.5 cc per minute,
(3 marks)

(i1) at most 35.0 cc per minute,
(3 marks)

(iii) anywhere from 30.0 to 40.0 cc per minute
(3 marks)

CONFIDENTIAL



CONFIDENTIAL BWC 20603

(b)

Q3 (a)
(b)
Q4 (a)
(b)

The final examination of a subject has 80 objective questions, each question with
FOUR (4) possible answers of which only ONE (1) answer is correct. Find the
probability that the student obtains

(i)  from 25 to 30 answers are correct,
(7 marks)

(i1)  less than 15 answers are correct.
(4 marks)

The average volume of coffee drink dispensed by a machine before it is serviced is

260 ml with standard deviation of 11 ml. The average volume dispensed by the
machine after it is serviced is 250 ml with a standard deviation of 8 ml. 40 cans of
coffee before the machine is serviced was chosen at random and 38 cans of coffee
after the machine is serviced was also chosen at random. Analyze the probability that
the mean volume of a can of coffee before the machine is serviced is larger than the
average volume after the machine is serviced by more than 5 ml.

(7 marks)

A company has purchased eight resistors from Supplier 4 and seven resistors from
Supplier B. The results of the resistance (in ohms) as listed in Table Q3(b):

Assume that the resistance follows normal distribution and the variances for resistors
produced by both suppliers are the same. Analyze a 95% confidence interval for the
difference between the mean resistances.

’i, (13 marks)

/ {'v&f’

In a manufacturing plant, plastic casing is spe(:lﬁed X'o be aﬁ’east 2 mm thick by one
of the many quality measures. State the null apd altemnative hypothesis for a quality
monitoring system that ensures the desired level of quality.

(2 marks)

An ice cream company claimed that its product contain on average 500 calories per
pint.

(1)  Test the claim if 24 pint containers were analyzed, given the mean is 507
calories and standard deviation of 21 calories at 1% level of significance.
(7 marks)

(i1) If 42 pint containers were analyzed, given the mean is 509 calories and a
variance of 18 calories. Test the claim at 1% level of significance.
(6 marks)
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(iii) A manufacturer of car batteries claims that the life of his batteries is
approximately normally distributed with a standard deviation equal to 0.7 year.
[f 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. '
(5 marks)

Q5 TEN (10) patients are given varying doses of allcrgy medication aud ate asked (o 1eport
back when the medication seems to wear off. The medication data is showr_l in Table Q5.
Referring to the Table Q5, answer the following questions.

(a)  Analyze the equation of the least square lines that will enable us to predict the hours
of relief in terms of the relative dosage. Interpret the results.

(14 marks)

(b)  Estimate the hours of relief when the relative dosage is 2 mg.
(2 marks)

(¢) Find and interpret the Pearson correlation coefficient.
(4 marks)

—  END OF QUESTIONS
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Table
Table Q1(a): Probability density function of X
N 1 2 r 10 15
P(x) 0.45 0.31 0.17 0.06 0.01
Table Q3(b): The number of resistors purchased {rom Supplier 4 and B
Supplier4 | 99 | 98 | 101 | 103 | 99 | 98 | 101 | 99
Supplier B | 100 | 102 | 104 | 99 | 100|102 | 103
Table QS: Medication data for ten patients
Dosage of Medication (mg) | Hours of Relief (h) ,//; \ ‘.’; I
/,r"‘ » R
3 9.1 "~ §§:_§ o
3 53 "\ S—
4 12.5%
5 9.2
6 14.2
6 16.8
7 22.0
8 18.3
8 24.5
9 22.1
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Formula

Special Probability Distiibutions .
=t
P(x=r)="C,-p"¢"",r=0,1,K ,n, X ~B(n, p), P(X =r)=“—F— r=0,1,..., 0,
A

X =B, 2=2"H 7~ N(.1), X ~Nlg.o?).
o

Sampling Distributions :

)?NN(#,UZ/H),Z:M~N(0,1),T=f———/i v _¥ (/u]__’uzjﬁz__’_o-_zz}.

oy i TN

Estimations :

T E

2 2 2 2
- - lo) o - - o, O
(XV*ij—Za/z —-1—+—2<,ul—,u2<£XI—X2j+Za/2 L+ 22 s

n,n, n,. n,

2 2 2 2
- - sy s - - ¥ 8
(xl—Xz)—Za/z f;]—+n—2<,ul—,u2 <(x1—x2]+Za/2 ;l]—+n—2,

1 2 1 2 ot
- 2 - - 2 //:
X1=x2 | =l S, —n—</¢1—,u2 <| X=Xz |+, S, ;;v:Zn—2 <L |
,_ - " 1 1 ~ ~ 1 : )
X1— X2 “Za/z,v'Sp — A+ — <y = < X=X +ta/2,v'Sp, ~ R

n, n, ,‘nl“n ,

o2 o2 i
( —L)sy +(m —Ds, with v=n,+n, -2,
n +n,—2

where Pooled estimate of variance, S; =

o 1 o 1 v
(Xl“x2]—fa,/z’v . (sf | 922) @ ity - iy <(x1 x?j | Ly n“(‘Hz +52) with v=2(n-1),
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Formula
n-1)-s n-1 :
(———-)—4“2 <;( , ) with v=mn l.‘
A a/7 v /{]'—a/Z,V
Hypothesis Testing :
X—p o~
Z’['es = Z[cv - > Tea =
CofNnt T e T /f
s (X =X - —py), 7 (X, = X0) = (= #5) with v=mn, +n, -2,
le+ i Sp . 1_+ 1_
n, n, e By
g (X - X)) -y - py), ( _X_‘)_(flu ,T—(‘X_Vl‘f2)_(ﬂl_ﬂl)\vith
e 2 2
5 g2 \/l—(slz - s;) iy 5
* n n] nZ
n, R,
st,st)
n,n, 2y s} +(n, -2 5, (n=1s
v 7\? NP n+n,—2 ’ o’
GG .
m) \n
n—-1 n,-1
52 1
F=—, with ——— and £ ,(v,V,)
S Jarn(V2:1)

Sy, BN o 3, (Z J

A U

pix, y- ﬂo"”ﬂlv P

y =2

SXV P —
S—'a ﬁ(u =) -

pad

12;1:

TPy

. SSE =

(Zy?’ Zx 2]

, MSE = S
n—>2
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