CQE ACADEMY PRACTICE EXAM 4.4

QUESTIONS:
1. You're performing a hypothesis test for the population mean critical t-value is 2.250, and you've got a 1-sided
test. If your t-statistic is 2.200, what would your conclusion be?

Accept the null hypothesis and thus reject the alternative hypothesis

Fail to reject the null hypothesis

Fail to reject the alternative hypothesis

Reject the null hypothesis in favor of the alternative hypothesis

2. You're performing a hypothesis test for the population mean, and your sample mean is 10.5, your null
hypothesis for the population mean is 11.5, your sample size is 30 and your population standard deviation is
2. Calculate your z test statistic:
e 2738
o -2.738
e -05
e 0.5

3. You're performing a hypothesis test for the population mean, and your sample mean is 228, your null
hypothesis for the population mean is 246, your sample size is 10 and your sample standard deviation is 16.
Calculate your t test statistic:

e 3,557
e -3557
e -1.125
e -1.800

4. You're performing a hypothesis test for the population mean, and your sample mean is 2.53, your null
hypothesis for the population mean is 2.50, your sample size is 50 and your population standard deviation is
0.10. Calculate your z test statistic:

e 0.300
e 1.732
e 2121
e 2.460

5. You're performing a hypothesis test for the population mean, and your sample mean is 10.82, your null
hypothesis for the population mean is 10.83, your sample size is 4 and your sample standard deviation is 0.05.
Calculate your t test statistic:

0.300

-0.200

-0.300

e -0.400
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6.

You're performing a hypothesis test for the population mean and you do not know the population standard
deviation. You plan to sample 15 units from your population and you'd like to use a 1-sided test at a 10%
significance level. What is the rejection criteria for this hypothesis test?

e 1.285

1.341

1.345

e 1.650

You're performing a hypothesis test for the population mean and you know the population standard deviation.
You plan to sample 45 units from your population and you'd like to use a 2-sided test at a 5% significance level.
What is the rejection criteria for this hypothesis test?

1.345

e 1.650

e 1.761

1.960

You're performing a hypothesis test for the population mean and you do not know the population standard
deviation. You plan to sample 20 units from your population and you'd like to use a 2-sided test at a 5%
significance level. What is the absolute value of the rejection criteria for this hypothesis test?

o 1725

e 1.960

2.093

2.086

What is the critical t-value for 2-sided confidence interval for the population mean where 20 samples have
been taken and a 5% alpha risk is tolerable?

e 1725

e 1.960

e 2.093

e 2.086

10. You've sampled 50 units from the latest production lot to measure the outer diameter of the product. The

sample mean is 0.51in and the population standard deviation is known to be 0.07in. Calculate the 95%
confidence interval:

e 0.491-0.529

e 0.487-0.532

e 0.369-0.651

e 0.507-0.513

2|Page



CQE ACADEMY PRACTICE EXAM 4.4

11. You've sampled 20 units from the last production lot and found that 3 of them are non-conforming. Find the
95% confidence interval for the true population proportion of defective products.
e 0.070<p<0.229
e 0.000<p<0.306
e -0.006<p<0.306
e (0.018<p<0.282

12. You're performing a hypothesis test for the population mean and your critical z-score is 1.65, and you've got a
2-sided test. If your z-statistic is -1.71, what would your conclusion be?
e Accept the null hypothesis and thus reject the alternative hypothesis
e Fail to reject the null hypothesis
o Fail to reject the alternative hypothesis
e Reject the null hypothesis in favor of the alternative hypothesis

13. You're performing a hypothesis test for the population mean, and your sample mean is 25.00 your null
hypothesis for the population mean is 24.00. Your sample size is 20 and your sample standard deviation is 3.0.
Calculate your t test statistic:

e 0.49
e 149
e 1.89
e 239

14. You're performing a hypothesis test for the population mean and you do not know the population standard
deviation. You plan to sample 20 units from your population and you'd like to use a 2-sided test at a 5%
significance level. What is the rejection criteria for this hypothesis test?

e 1.725
e 1.729
2.086
2.093

15. You're performing a hypothesis test for the population mean and your critical t-value is 2.093, and you've got
a 2-sided test. If your t-statistic is 1.49, what would your conclusion be?
o Accept the null hypothesis and thus reject the alternative hypothesis
e Fail to reject the null hypothesis
e Fail to reject the alternative hypothesis
e Reject the null hypothesis in favor of the alternative hypothesis
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SOLUTIONS:

1. You're performing a hypothesis test for the population mean critical t-value is 2.250, and you've got a 1-sided
test. If your t-statistic is 2.200, what would your conclusion be?
e Accept the null hypothesis and thus reject the alternative hypothesis
e Fail to reject the null hypothesis
e Fail to reject the alternative hypothesis
e Reject the null hypothesis in favor of the alternative hypothesis

In this instance, our t-statistic (2.200) is less than our critical t-value (rejection criteria) of 2.250. Therefore, we
must fail to reject the null hypothesis.

2. You're performing a hypothesis test for the population mean, and your sample mean is 10.5, your null
hypothesis for the population mean is 11.5, your sample size is 30 and your population standard deviation is 2.
Calculate your z test statistic:

e 2738
e -2.738
e -05
e 05

In this instance our hypothesis test sample size is greater than 30 and we know the population standard deviation;
therefore, we can use the normal distribution and z-score for our test statistic.

x—p  10.5-11.5
z= = 5 = -2.738

A
Vn V30

3. You're performing a hypothesis test for the population mean, and your sample mean is 228, your null hypothesis
for the population mean is 246, your sample size is 10 and your sample standard deviation is 16. Calculate your
t test statistic:

e 3.557
e -3,557
e -1.125
e -1.800

In this instance our hypothesis test sample size is less than 30 and we only know the sample standard deviation,
not the population standard deviation; therefore, we must use the t-distribution and t-score for our test statistic.

X—pu 228-—246

t — statistic = 5 = 16 = —3.557
Vn V10
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4. You're performing a hypothesis test for the population mean, and your sample mean is 2.53, your null
hypothesis for the population mean is 2.50, your sample size is 50 and your population standard deviation is
0.10. Calculate your z test statistic:

e 0.300
o 1732
o 2121
e 2.460

In this instance our hypothesis test sample size is greater than 30 and we know the population standard deviation;
therefore we can use the normal distribution and z-score for our test statistic.

_X-p _253-250 .
z= = 0.10 -~

V50

Bk

5. You're performing a hypothesis test for the population mean, and your sample mean is 10.82, your null
hypothesis for the population mean is 10.83, your sample size is 4 and your sample standard deviation is 0.05.
Calculate your t test statistic:

e 0.300

e -0.200
e -0.300
e -0.400

In this instance our hypothesis test sample size is less than 30 and we only know the sample standard deviation,
not the population standard deviation; therefore, we must use the t-distribution and t-score for our test statistic.
. tatisti X— U 10.82 - 10.83 0.400
statistic = = 005 = .
Va

Bk

6. You're performing a hypothesis test for the population mean and you do not know the population standard
deviation. You plan to sample 15 units from your population and you'd like to use a 1-sided test at a 10%
significance level. What is the rejection criteria for this hypothesis test?

e 1.285
o 1.341
e 1.345
e 1.650

Because you do not know the population standard
deviation, you must use the t-distribution, and not Critical Values of the Student T's Distribution
the normal distribution for your hypothesis test. at Various Degrees of Freedom and Alpha Levels (a)

Sampling 15 units means you've got 14 degrees of | (v} | «=01 | a=0.08 |a=0025) a=001 a=0005a=0.001

freedom and therefore the rejection criteria of a 1- 12 1,35 1.762 2.681 | 3.055 3930
. L g . 13 1.350 1771 2160 2 650 3012 3852
sided test at the 10% significance level is teit = 1.345 14 1agsl 1 761 2 145 oG4 | 2977 787
15 1.941 ‘ 1753 2131 2.602 l 2.947 3733
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7. You're performing a hypothesis test for the population mean and you know the population standard deviation.
You plan to sample 45 units from your population and you'd like to use a 2-sided test at a 5% significance level.
What is the rejection criteria for this hypothesis test?

e 1.345

1.650

1.761

e 1.960

Because we know the population standard deviation and we're sampling more than 30 units we can use the
normal distribution for your hypothesis test. Based on the 2-sided test, and 5% significance level, we can look up
the Z-value associated with 47.5% of the population, which is Z¢it = 1.960

Area under the Normal Curve from 0 to X

X 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

1.5 043319 ' 0.43448 ' 0.43574 ‘ . ) 43822 0.43943 0.44062 044179 0.44295 0.44408
1.6 ‘ 0.44520 I 0.24630 | 0.44738 I {.44845 I 0.44950 0.45053 (.45154 0.45254 0.45352 0.4544%
1.7 (L.4%543 0.45637 045728 15907 145994 0.46080 0.46164 0462486 ) 46327
1.8 ‘ 046407 | 0.46485 | 0.46562 ‘ 0.46638 046712 0.46784 0.46856 0.46926 0.46995 0.47062
1.9 0.47123 047193 047257 | 047 | 0.47381 0.47441 047500 0.47558 0.47615 0.47670
2.0 | 047725 1 047778 | (47831 ‘ 047887 I 0,479 (147982 (. 48030 048077 048174 (L4AB169

8. You're performing a hypothesis test for the population mean and you do not know the population standard
deviation. You plan to sample 20 units from your population and you'd like to use a 2-sided test at a 5%
significance level. What is the absolute value of the rejection criteria for this hypothesis test?

1.725

e 1.960

e 2.093

2.086

Because you do not know the population standard deviation, you must use the t-distribution, and not the normal
distribution for your hypothesis test. Sampling 20 units means you've got 19 degrees of freedom and therefore
the rejection criteria of a 2-sided test at the 5% significance level is teit = 2.093

Critical Values of the Student T's Distribution
at Various Degrees of Freedom and Alpha Levels (a)

df (v) a=01 | a=0.05 (a=0.025| a=0.01 ([a=0. OOSI[a 0.001
16 1.337 1.746 2.120 2.583 2921 | 36886
17 1.333 1.740 2.110 2.587 2.808 3.646
18 1.330 1.734 2.101 2.552 2.878 3610
19 1.328 1.729 2083 2539 2861 3.579
20 1.325 1.725 2.086 2.528 2.845 3.552
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9.

10.

What is the critical t-value for 2-sided confidence interval for the population mean where 20 samples have been
taken and a 5% alpha risk is tolerable?

e 1.725

e 1.960

e 2.093

e 2.086

A sample size of 20 means that there are 19 degrees of freedom. With an alpha risk of 5% and a 2-sided confidence
interval, we're looking for the intersection of the alpha risk of 0.025 and 19 degrees of freedom where we find our
critical t-value to be 2.093.

Critical Values of the Student T's Distribution
at Various Degrees of Freedom and Alpha Levels (a)

df (v) a=01 |a=0.05 (a=0.025| a=0.01 |a= 0.005'0 = 0.001
16 1.337 1.746 2.120 2.583 2.921 3.686
17 1.333 1.740 2.110 2.567 2.898 3.646
18 1.330 1.734 2.101 2.552 2.878 3.610
19 1.328 1.729 2.083 2.538 2.861 3.579
20 1.325 1.725 2.086 2.528 2.845 3.552

You've sampled 50 units from the latest production lot to measure the outer diameter of the product. The
sample mean is 0.51in and the population standard deviation is known to be 0.07in. Calculate the 95%
confidence interval:

e 0.491-0.529

e 0.487-0.532

e 0.369-0.651

e 0.507-0.513

Because we've sampled more than 30 units and the population standard deviation is known, we can use the Z-
score approach to this confidence interval problem. We need to find the Z-score associated with the 95%
confidence interval using the Z-Table, we find Z = 1.96.

o
Interval Estimate of Population Mean (known variance) : X + Za * \/—_
2 Vn
Int | Estimate : 0.51 + 1.96 «
nterval Estimate : 0. +1.96 *
V50

Interval Estimate : 0.51 + 0.019

95% Confidence Interval : 0.491 — 0.529
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11. You've sampled 20 units from the last production lot and found that 3 of them are non-conforming.
Find the 95% confidence interval for the true population proportion of defective products.
e 0.070<p<0.229
e 0.000<p<0.306
e -0.006<p<0.306
e 0.018<p<0.282

First, we can calculate the sample proportion, p using n = 20, and the number of non-conformances (3):
. 3
Sample Proportion:p = 20" 0.150

Then we can look up our Z-score at the 5% alpha risk: Za = Zoos = Z g5 = 1.96
2 2

Confidence Interval (Proportion):p + Za
2

0.150 = (1 — 0.150)
20

Confidence Interval: 0.150 + 1.96\/

Confidence Interval:0.150 + 1.96V.0064
Confidence Interval:0.150 + 0.156
Confidence Interval for Population Proportion : 0.000 < p < 0.306

The negative value for the lower side of the confidence interval is adjusted to zero as it is impossible to have a
negative proportion of defects.

12. You're performing a hypothesis test for the population mean and your critical z-score is 1.65, and you've got a
2-sided test. If your z-statistic is -1.71, what would your conclusion be?
e Accept the null hypothesis and thus reject the alternative hypothesis
e Fail to reject the null hypothesis
e Fail to reject the alternative hypothesis
e Reject the null hypothesis in favor of the alternative hypothesis

Because it is a 2-sided hypothesis test, you'll
be looking for a value greater than 1.65, or
less than -1.65.

Our value (-1.71) is less than -1.65, we can
reject the null hypothesis in favor of the
alternative hypothesis.

: -Zﬂllical =-1.65 ! Z(nb(al =1.65
Z\L,«Ha.lu =-1.71
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13.

14.

You're performing a hypothesis test for the population mean, and your sample mean is 25.00 your null
hypothesis for the population mean is 24.00. Your sample size is 20 and your sample standard deviation is 3.0.
Calculate your t test statistic:

e 049
e 149
e 1.89
e 239

In this instance our hypothesis test sample size is less than 30 and we only know the sample standard deviation,
not the population standard deviation; therefore, we must use the t-distribution and t-score for our test statistic.

. x—pu 25-24
t — statistic = = =

1.49

Sl
w
S e

You're performing a hypothesis test for the population mean and you do not know the population standard
deviation. You plan to sample 20 units from your population and you'd like to use a 2-sided test at a 5%
significance level. What is the rejection criteria for this hypothesis test?

e 1725
e 1.729
e 2.086
e 2.093

With an unknown population standard deviation, and only using 20 samples, we must use the t-distribution to
create the critical rejection region for this hypothesis test.

With a 2-sided test, at 5% significance level, we must find the intersection between 19 degrees of freedom and an
alpha risk of 0.025, where we find our critical t-value to be 2.093.

Critical Values of the Student T's Distribution
at Various Degrees of Freedom and Alpha Levels (a)

df (v) a=01 | a=0.05 (a=0.025| a=10.01 |a=0.005|a=0.001
12 1.356 1.782 2.179 2.681 3.055 3.930
13 1.350 1.771 2.160 2.650 3.012 3.852
14 1.345 1.761 2.145 2624 2977 3.787
15 1.341 1.753 2131 2602 2.947 3.733
16 1.337 1.746 2.120 2.583 2.921 3.686
17 1.333 1.740 2.110 2.567 2.898 3.646
18 1.330 1.734 2.101 2.552 2.878 3.610
19 1.328 1.729 2.093 2.539 2.861 3.579
20 1.325 1.725 2.086 2.528 2.845 3.5592
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15. You're performing a hypothesis test for the population mean and your critical t-value is 2.093, and you've got a
2-sided test. If your t-statistic is 1.49, what would your conclusion be?

o Accept the null hypothesis and thus reject the alternative hypothesis
e Fail to reject the null hypothesis

e Fail to reject the alternative hypothesis
e Reject the null hypothesis in favor of the alternative hypothesis

Because our t-statistic (1.49) doesn’t fall in the rejection region (> +2.093), we must fail to reject the null
hypothesis.

t =.2.093 . tectica = 2.093

critical ~

o =148

st
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