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model answer for the exam in statistics 4

Exercise 1 :

Given:

o Mean (p) =2500 psi
« Standard deviation (6) = 50 psi
o Sample size (n) =5
o Interval: [2499 psi, 2510 psi]
Solution:
1. Standard Error (0%):
o 50
Ox — \/_ﬁ=ﬁ ~ 22.36

2. Standardize the interval to Z-scores:

2499 — u

Zy =——
Ox%

2510 — u

Zy = ——
Ox

3. Using standard normal table:
= P(—0.0447 < z2<0.4472) = 18.96%

Hence ,The area between the two values is approximately 18.96 %

Exercise 2 :

Given:

o Wire A: 140, 138, 143, 142, 144, 137
e Wire B: 135, 140, 136, 142, 138, 140

Solution:
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1. Sample means:

. 2x

= 140,67
n

_ Xx;
%5 = —1 = 138,50

2. Sample variances:
2
§2 = 270" 7 96690
n-1

2
5% = 52710009

3. Pooled variance (assuming equal variances):

(ny — 1)S5 — (nB — 1)S3
nyg —ng+ 2

sp? =

sp?=17,4835
4. Degrees of freedom = 10, so the t-value at 95% confidence ~ 2.228
5. Confidence Interval:

95% Confidence Interval for the difference in means is:

(4 — %) T tasp |— +—
Xy — Xp %Sp i
N [-1,35 ; 5,65]

Exercise 3 :
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Given:
o Claimed proportion p=1\8 = 0.125
« Sample size n= 100

« Observed number =5 = P=2 =0.05

n

« Significance level 0=0.05
Solution:

1. Hypotheses:
Hy:po=0,125
H,:py,# 0,125

[

. Standard Error (0,-):

_ [Poqo _ |0,125(0,875)
N 100

3. Z-test statistic:

z, =2 P0_ 527
Op
4. Critical Z-values for two-tailed test at a=0.05 is : £1.96

5. Decision:

We reject Hy and accept H, because the value z,. falls in the rejection
region . There is sufficient evidence to reject the manufacturer’s claim.
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Exercise 1 :

The compressive strength of concrete is normaly distributed with u =
2500 psi and o = 50 psi.

-Find the probability that a random sample of n = 5 specimens will have a
sample mean diameter that falls in the interval from 2499 psi to 2510 psi.

Exercise 2 :

To compare the resistance of wire A with that of wire B, an experiment shows
the following results based on two independent samples (original data multiplied
by 1000).

Wire A : 140, 138, 143, 142, 144, 137.
Wire B : 135, 140, 136, 142, 138, 140.

-Assuming equal variance, find 95 % confidence interval for the difference
between the means p, — lg.

Exercise 3 :

A cigarette manufacturer claims that one-eighth of the an certain city adult
population smokes cigarettes. In a random sample of 100 adults, 5 are cigarette
smokers.

- Test the manufacturer's claim at a = 0,05 .
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