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[Figure 1]

Do you know the difference between a dependent event and an independent event? If
someone runs a 5 minute mile and someone else runs a 10 minute mile are these two
events dependent on each other?

In this concept, you will learn to recognize independent events and dependent events.

Independent and Dependent Events

When you work with probability, you can think about different events and how these events
impact each other. Let’s look at an example.

[Figure 2]
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Suppose there are two events:
Event A: Toss 5 on the number cube
Event B: Spin blue on the spinner

The probability of each of these events by itself is easy enough to compute. In general:

f £ 1
P(event) — # of favorable outcomes

total # of outcomes

If this is the case, then you can write the following ratios for rolling a 5 and spinning blue.

# of favorable outcomes

P (5) total # of outcomes
P(5) = 3
__ #t of favorable outcomes
P(blue) - total # of outcomes
P(blue) = 1

These two events were performed with a spinner and a number cube. Does event A affect
the probability of event B in any way? That is, does the number cube landing on 5 affect
where the arrow lands in the spinner? If not, then the two events are said to be independent
events.

If the outcome of one event has no effect on the outcome of a second event, then the two
events are independent events.

Events A and B above are independent events. No matter how the number cube turns up,
its outcome does not affect the outcome of spinning the spinner.

Now let’s think about a different kind of example, one where the outcome of one event
does impact the outcome of another event.

A bag has 3 red marbles, 4 blue marbles, and 3 green marbles. Irene pulls 1 green marble out
of the bag. Does this change the probability that the next marble Irene pulls out of the bag
will be green?

First, find the number of favorable outcomes and the total number of outcomes for the first
pick from the bag.
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# of favorable outcomes = # of green marbles
= 3
total # of outcomes = # of marbles
= 3 red + 4 blue + 3 green
10

Next, find the probability of choosing a green marble.

# of favorable outcomes
total # of outcomes
3

P(green) = <5

P(green)

Then, for the second marble, there are now only 9 marbles left in the bag and only 2 of them
are green. So the probability of pulling out a green marble for the second marble is now:

# of favorable outcomes
total # of outcomes

P(green)

N

P(green) =

Clearly, the first event affected the outcome of the second event in this situation. So the
two events are NOT independent. In other words, they are dependent events.

If the outcome of one event has an effect on the outcome of a second event, then the two
events are dependent events.

Sometimes, you have mutually exclusive events and you have events that overlap and are
not mutually exclusive. Two events A and B that cannot occur at the same time are
mutually exclusive events. Mutually inclusive events can occur at the same time.

Events R(red) and event T'(top) are overlapping events or mutually exclusive events
because both events share one outcome (red — top).
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. Bottom | Bottom

[Figure 3]

To calculate the probability of overlapping events, list the sample space and find the
favorable events.

red — top blue — top
red — bottom blue — bottom

The probability of red-top is:

__ # of favorable outcomes
P(red o top) - total # of outcomes
P(red — top) = %

Examples

Example 1

Earlier, you were given a problem about the race and the two runners. Two runners are in a
race. The first runner runs a 5 minute mile and the second runner runs a 10 minute mile.

The events are independent. The speed of one runner does not impact the speed of
another runner.

For a single toss of a number cube, what is the probability of event E(even) and event
S(4) both occurring?
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First, identify the overlapping outcomes of both events.

E(even) = 2,4,6
S(4) = 4

Next, find the total number of outcomes.

Total outcomes = 1,2,3,4,5,6
= 6 total outcomes

Then, find the probability of the overlapping events.

__ # of favorable outcomes
P(4) o total # of outcomes

P@4) =

=

Identify whether the following events are independent or dependent.
Example 2
Rolling a 1and then rolling a 6 on a number cube.

The answer is these events are independent events because the rolling of a one does not
affect the second roll and getting a six.

Example 3

A bag has a red and two blue marbles.

First, one blue marble is drawn and then replaced.
Then, a red one is drawn.

Are these two events dependent or independent?

The answer is these events are independent events because the blue marble was replaced;
it does not affect the outcome of drawing of red.

Example 4

A box contains 5 white and 6 red marbles. What is the probability of successfully drawing, in
order, a red marble and then a white marble?
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The answer is these events are dependent events because the red marble was not replaced;
the number of total outcomes will decrease from 11to 10 when choosing the white marble.

Review

Write whether events A and B are dependent or independent.
1. A : Doug flips a coin. B : Marlene chooses a card out of a deck.

2. A :In a bag with 5 white marbles and 5 black marbles, Sanjay pulls out a white marble. B :
Without returning the marble to the bag, Sanjay pulls out a second marble.

3. A : Eddie chooses the color blue for his new bike. B : Eddie chooses lasagne from the
dinner menu.

4. A : The probability that it will rain tomorrow. B : The probability that the Red Wings
hockey team will win their game tomorrow.

5. A : The probability that it will rain tomorrow. B: The probability that the baseball team will
have arain delay.

6. A : From a deck of cards, the probability of one player drawing a heart from the deck. B :
On the next player’s turn, the probability of drawing another heart.

7. A : The probability of a spinner landing on blue 6 times in a row. B : The probability of the
spinner landing on blue on the next spin.

8. A : The probability of flipping a coin and having it come up heads. B : The probability of
flipping it again and having it come up heads.

9. A : The probability that it will snow tomorrow. B : The probability of having a snow day
from school.

10. A : The probability that it will be 90 degrees. B : The probability of enjoying a hot day at
the beach.

11. A : The probability that it will rain tomorrow. B : The probability of getting an A on a math
test.

12. A: The probability that the Rockies will be in the playoffs. B : The probability that the
Rockies will win the World Series.

13. A : The probability that tomorrow will be sunny. B : The probability that tomorrow will be
a full moon.

14. A : The probability that tomorrow will be sunny. B : The probability that tomorrow will be
cloudy.
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15. A : The probability that it will be cold today. B : The probability that it will be a full moon
tomorrow.

Review (Answers)

To see the review answers, return to the Table of Contents and select ‘Other Versions’ or
‘Resources’.

E] Report Content Errors

9
https://flexbooks.ck12.0rg/flx/b/1198471


https://flexbooks.ck12.org/flx/b/1198471
https://www.ck12.org/
https://flexbooks.ck12.org/flx/b/1198471
https://docs.google.com/forms/d/e/1FAIpQLSf0FzLyIImbJsJ2gVKD2wVRCfkXuGTXeZLPXlng4U2KZ0Er9g/viewform?formkey=dHlaUFlvNnZrRzhPcWVWbzJ0ZGVFb1E6MQ&entry.1000002=https://flexbooks.ck12.org/user:c82fb0a2bc0f/cbook/basic-math-academic-bridge/section/10.7/primary/lesson/recognize-independent-and-dependent-events-msm8/?interactive_disable=true&isLazy=false
https://flexbooks.ck12.org/cbook/ck-12-middle-school-math-concepts-grade-8/

1.0

REFERENCES

Image

Attributions

Credit: Peter Mooney

Source:

https://www.flickr.com/photos/peterm7/14499169596/in/photolist-06f2Y G-q7rDLc-089J8N-q7rAqp-prTQ4y-q7t3Pc-08arvN-prTNGL-dmmq3Z-nQPxdP-nUR57x-dBTGfK-mj
aqKyx-dBZdnA-q7rCqr-q7rBSn-ps8jgD-qoH1rM-nQQ4cC-06fmXy-089H5q-06e ASu-nQNFoD-q7jApf-q7rx1Z-prTM2b-nQMLA4L-nQNcLM-06fpCo-06eY Zf-08a513-nQNLBV
-pt19Hd-nQMRwh-07Z4Y X-nQMY wv-08a14L.-06eTT3-08bQWG-nQP4kz-07YHqn-nQP2VR-08bRCS-08hzG V-nQMZg7-06eTzN-q7sY 8t-0a4dUwR-0ad4a3X-08hwcZ

Credit: Peter Mooney;Adam Meek

Source:

https://www.flickr.com/photos/peterm7/14499169596/in/photolist-06f2Y G-q7rDLc-089J8N-q7rAqp-prTQ4y-q7t3Pc-08arvN-pr TNGL-dmmq3Z-nQPxdP-nUR57x-dBTGfK-mj
qKyx-dBZdnA-q7rCqr-q7rBSn-ps8jgD-qoH1rM-nQQ4cC-06fmXy-089H5q-06e A Su-nQNFoD-q7jApf-q7rx1Z-prTM2b-nQMLAL-nQNcLM-06fpCo-06eY Zf-08a513-nQNLBV
-pt19Hd-nQMRwh-07Z4Y X-nQMYwv-08a14L-06eTT3-08bQWG-nQP4kz-07YHqn-nQP2VR-08bRCS-08hzGV-nQMZg7-06eTzN-q7sY 8t-oadUwR-0ada3X-08hwcZ

https://www.flickr.com/photos/adammeek/14282214181/in/photolist-nL.55G6-8Sw93h-oD1dEt-rmNDQP-qq23wu-r5k2du-qGp1fP-dyJkeo-qP9Jvb-rmT6éwb-bVh3Md-astVkj-qq
gBy2-r5AB2R-8BgPfc-0Sd8Ds-6D1ZF5-rjFopj-qPfKM6-asrofM-bRomd T-0Vszj1-0 Vuukc-74qm;j3-0VdRu4-0VusJB-0D26qB-0VsxMo-0CZU26-0D1oLv-7NrmN V-e22qEi-0C
ZN97-0VdiQT-0D1uiT-0VdSSe-oCZ6HK-0VdUjn-r6B4fP-7Nvkyh-kzZRNKR-0TvAKE-0CZAMj-0CZQtL-0CZR4T-qGgjJw-aC6moy-0CZHJf-oD4YFE-0CZCkj

Credit: Peter Mooney;Adam Meek

Source:

https://www.flickr.com/photos/peterm7/14499169596/in/photolist-06f2Y G-q7rDLc-089J8N-q7rAqp-prTQ4y-q7t3Pc-08arvN-prTNGL-dmmq3Z-nQPxdP-nUR57x-dBTGfK-mj
gKyx-dBZdnA-q7rCqr-q7rBSn-ps8jgD-qoH1rM-nQQ4cC-06fmXy-089H5¢-06eASu-nQNFoD-q7jApf-q7rx1Z-prTM2b-nQMLA4L-nQNcLM-06fpCo-06eY Zf-08a513-nQNLBV
-pt19Hd-nQMRwh-07Z4Y X-nQMY wv-08a14L.-06e TT3-08bQWG-nQP4kz-07YHqn-nQP2VR-08bRCS-08hzGV-nQMZg7-06eTzN-q7sY 8t-0a4UwR-o0ad4a3X-08hwcZ

https://www.flickr.com/photos/adammeek/14282214181/in/photolist-nL.55G6-8Sw93h-0D1dEt-rmNDQP-qq23wu-r5k2du-qGp1fP-dyJkeo-qP9Jvb-rmT6wb-bVh3Md-astVkj-qq
gBy2-r5AB2R-8BgPfc-0Sd8Ds-6D1ZF5-rjFopj-qPfKM6-asrof M-bRomdT-0Vszj1-0Vuuke-74gm;j3-0VdRu4-0VusJB-0D26qB-0VsxMo-0CZU26-0D1oLv-7NrmNV-e22qEi-0C
ZN97-0VdiQT-0D1uiT-0VdSSe-0CZ6HK-0VdUjn-r6B4fP-7Nvkyh-kzZRNKR-0TVAKE-0CZAMj-0CZQtL-0CZRAT-qGgjJw-aC6moy-0CZHIf-0D4Y FE-0CZCkj

10



https://www.flickr.com/photos/peterm7/14499169596/in/photolist-o6f2YG-q7rDLc-o89J8N-q7rAqp-prTQ4y-q7t3Pc-o8arvN-prTNGL-dmmq3Z-nQPxdP-nUR57x-dBTGfK-mjqKyx-dBZdnA-q7rCqr-q7rBSn-ps8jgD-qoH1rM-nQQ4cC-o6fmXy-o89H5q-o6eASu-nQNFoD-q7jApf-q7rx1Z-prTM2b-nQML4L-nQNcLM-o6fpCo-o6eYZf-o8a513-nQNLBV-pt19Hd-nQMRwh-o7Z4YX-nQMYwv-o8a14L-o6eTT3-o8bQWG-nQP4kz-o7YHqn-nQP2VR-o8bRCS-o8hzGV-nQMZg7-o6eTzN-q7sY8t-oa4UwR-oa4a3X-o8hwcZ
https://www.flickr.com/photos/peterm7/14499169596/in/photolist-o6f2YG-q7rDLc-o89J8N-q7rAqp-prTQ4y-q7t3Pc-o8arvN-prTNGL-dmmq3Z-nQPxdP-nUR57x-dBTGfK-mjqKyx-dBZdnA-q7rCqr-q7rBSn-ps8jgD-qoH1rM-nQQ4cC-o6fmXy-o89H5q-o6eASu-nQNFoD-q7jApf-q7rx1Z-prTM2b-nQML4L-nQNcLM-o6fpCo-o6eYZf-o8a513-nQNLBV-pt19Hd-nQMRwh-o7Z4YX-nQMYwv-o8a14L-o6eTT3-o8bQWG-nQP4kz-o7YHqn-nQP2VR-o8bRCS-o8hzGV-nQMZg7-o6eTzN-q7sY8t-oa4UwR-oa4a3X-o8hwcZ
https://www.flickr.com/photos/adammeek/14282214181/in/photolist-nL55G6-8Sw93h-oD1dEt-rmNDQP-qq23wu-r5k2du-qGp1fP-dyJkeo-qP9Jvb-rmT6wb-bVh3Md-astVkj-qqgBy2-r5AB2R-8BgPfc-oSd8Ds-6D1ZF5-rjFopj-qPfKM6-asrofM-bRomdT-oVszj1-oVuukc-74qmj3-oVdRu4-oVusJB-oD26qB-oVsxMo-oCZU26-oD1oLv-7NrmNV-e22qEi-oCZN97-oVdiQT-oD1uiT-oVdSSe-oCZ6HK-oVdUjn-r6B4fP-7Nvkyh-kzRNKR-oTvAkE-oCZAMj-oCZQtL-oCZR4T-qGgjJw-aC6moy-oCZHJf-oD4YFE-oCZCkj
https://www.flickr.com/photos/peterm7/14499169596/in/photolist-o6f2YG-q7rDLc-o89J8N-q7rAqp-prTQ4y-q7t3Pc-o8arvN-prTNGL-dmmq3Z-nQPxdP-nUR57x-dBTGfK-mjqKyx-dBZdnA-q7rCqr-q7rBSn-ps8jgD-qoH1rM-nQQ4cC-o6fmXy-o89H5q-o6eASu-nQNFoD-q7jApf-q7rx1Z-prTM2b-nQML4L-nQNcLM-o6fpCo-o6eYZf-o8a513-nQNLBV-pt19Hd-nQMRwh-o7Z4YX-nQMYwv-o8a14L-o6eTT3-o8bQWG-nQP4kz-o7YHqn-nQP2VR-o8bRCS-o8hzGV-nQMZg7-o6eTzN-q7sY8t-oa4UwR-oa4a3X-o8hwcZ
https://www.flickr.com/photos/adammeek/14282214181/in/photolist-nL55G6-8Sw93h-oD1dEt-rmNDQP-qq23wu-r5k2du-qGp1fP-dyJkeo-qP9Jvb-rmT6wb-bVh3Md-astVkj-qqgBy2-r5AB2R-8BgPfc-oSd8Ds-6D1ZF5-rjFopj-qPfKM6-asrofM-bRomdT-oVszj1-oVuukc-74qmj3-oVdRu4-oVusJB-oD26qB-oVsxMo-oCZU26-oD1oLv-7NrmNV-e22qEi-oCZN97-oVdiQT-oD1uiT-oVdSSe-oCZ6HK-oVdUjn-r6B4fP-7Nvkyh-kzRNKR-oTvAkE-oCZAMj-oCZQtL-oCZR4T-qGgjJw-aC6moy-oCZHJf-oD4YFE-oCZCkj

