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UNDERSTANDING
SIMPLE
PROBABILITY
PROBLEMS AND
SOLUTIONS: A
BEGINNER'S GUIDE

Probability is one of
those fascinating
branches of
mathematics that
touches nearly every
part of our daily lives.
Whether you are
deciding whether to
take an umbrella based
on a weather forecast,
playing a card game,
or analyzing data for a

business report,
probability is quietly at
work. For many

learners, the best way
to build confidence is
to start with simple
probability problems
and solutions that
demonstrate core
ideas without
overwhelming

complexity. This article
walks through the
fundamentals,  offers
clear examples, and
shows you how to
approach these
problems step by step.

By the end of this
guide, you will have a
solid grasp of basic
probability concepts.
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You will know how to
define events, compute
likelihoods, and avoid
common pitfalls. And
you will see exactly
why mastering simple
probability problems
and solutions is the
perfect foundation for

more advanced
statistical thinking.
WHAT IS

PROBABILITY? A
QUICK REFRESHER

At its heart, probability
is @ measure of how
likely something is to
happen. We express it
as a number between 0
and 1, where 0 means
the event is impossible
and 1 means it is
certain. You can also
express probability as
a percentage, a
fraction, or a decimal.

The most basic formula
for probability is:

Probability of an
event = (Number of

favorable outcomes)
/ (Total number of
possible outcomes)

This formula assumes
all outcomes are
equally likely. This is a
key point when
working through simple
probability problems
and solutions. For
example, when you flip
a fair coin, the chance
of getting heads is 1
out of 2, or %, or 0.5,
or 50 percent.

KEY TERMS YOU
NEED TO KNOW

Before diving into
specific problems, let
us clarify a few
essential terms. These
will appear again and
again in simple
probability problems
and solutions.

e Experiment:
Any action or
process that
produces a well-
defined outcome.
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Flipping a coin is
an experiment.

e Sample space:
The set of all
possible
outcomes of an
experiment. For
a coin flip, the
sample space is
{Heads, Tails}.

e Event: A specific
outcome or
group of
outcomes you
are interested in.
For example,
rolling an even
number on a die.

* Favorable
outcomes: The
outcomes that
match your
event.

e Random: When
every outcome
has an equal
chance of
occurring (in a
fair setting).

Understanding these
terms makes it much
easier to follow along

with examples and to
create your own simple
probability problems
and solutions.

CLASSIC COIN
TOSS PROBLEMS

Coin toss problems are
the most common
starting point for
simple probability
problems and
solutions. They are
easy to visualize and
involve only two
possible outcomes.

Problem
1: What
IS the
probabilit
y of



flipping

the

heads probabilit

a fair
coin?

Solution: There is 1
favorable outcome
(heads) out of 2
possible outcomes. So
the probability is 1/2 or
0.5 or 50 percent.

Problem
2: If you
flip a coin

y of
getting
exactly
one
head?

Solution: First, list all
possible outcomes for
two flips: HH, HT, TH,
TT. That is 4 outcomes.
The favorable
outcomes (exactly one
head) are HT and TH.

tW|Ce’ That is 2 favorable
outcomes. So the

What |S probability is 2/4,
which simplifies to 1/2
or 0.5.
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Problem

3: What
IS the
probabilit

y of

getting at
least one
head in
three

coin flips?

Solution: The sample
space for three flips
has 8 outcomes (2 x 2
x 2 = 8). The only
outcome without any
heads is TTT. So the
number of favorable
outcomes is8-1=7.

The probability is 7/8
or 0.875.

These simple
probability problems
and solutions show
how listing outcomes
and counting carefully
gives you the answer.

DICE ROLLING
PROBLEMS

A standard six-sided
die is another classic
tool for learning
probability. Each face
is equally likely to land
facing up, assuming a
fair die.

Problem
4: What
IS the
probabilit



y of

even

rollingrmumber?

47

Solution: There is 1
favorable outcome
(rolling a 4) out of 6
possible outcomes.
Probability = 1/6 =
0.1667.

Problem
5: What
s the
probabilit
y of
rolling an

Solution: The even
numbers on a die are
2,4, and 6. That is 3
favorable outcomes
out of 6. Probability =
3/6 =1/2 = 0.5.

Problem
6: What
IS the
probabilit
y of
rolling a
number
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greater
than 47

Solution: Numbers
greater than 4 on a
standard die are 5 and
6. That is 2 favorable
outcomes out of 6.
Probability = 2/6 = 1/3
~ 0.3333.

Problem
7: Roll
two dice.
What is
the
probabilit
y that the

sumis 77?

Solution: When rolling
two dice, there are 6 x
6 = 36 total outcomes.
The pairs that sum to 7
are: (1,6), (2,5), (3,4),
(4,3), (5,2), (6,1). That
is 6 favorable
outcomes. Probability
= 6/36 = 1/6 = 0.1667.

These simple
probability problems
and solutions around
dice are excellent for
practicing counting and
understanding sample
spaces.

PROBLEMS
INVOLVING
MARBLES OR
BALLS

Drawing marbles from
a bag is a very
common type of
problem. These
problems often
introduce the idea of
without replacement,
which changes



Problem
8: A bag
contains
3 red
marbles,
2 blue
marbles,
and 5
green
marbles.
What is
the

probabilit
y of
drawing a
red
marble?

Solution: Total
marbles=3+2 +5 =
10. Favorable
outcomes (red) = 3.
Probability = 3/10 =
0.3 or 30 percent.

Problem
9: From
the same
bag, what
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IS the

probabilit
y of
drawing a
blue or
green

marble?

Solution:

Blue

marbles = 2, green
marbles = 5. Favorable

outcomes=2+5=17.
Total = 10. Probability

=7/10 =0.7.

Problem

10:

Without
replacem
ent, draw
two
marbles
from the
same
bag.
What is
the
probabilit
y that
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both are
red?

Solution: For the first
draw, probability of red
= 3/10. After removing
one red marble, there
are 2 red marbles left
and 9 total. So for the
second draw,
probability of red =
2/9. Multiply the
probabilities: (3/10) x
(2/9) = 6/90 = 1/15 =
0.0667.

The without
replacement scenario
is a critical variation in
simple probability
problems and solutions
because it shows how
events can depend on
each other.

CARD PROBLEMS
A standard deck of 52

solutions. A deck has 4
suits (hearts,
diamonds, <clubs,
spades), 13 cards per
suit, and 26 red cards
(hearts and diamonds)
and 26 black cards
(clubs and spades).

Problem
11: What
IS the
probabilit
y of
drawing a
heart
from a
full deck?

playing cards offers
many opportunities for Solution: There are 13
simple  probability pagits in a deck of 52
problems and
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cards. Probability =
13/52 = 1/4 = 0.25.

Problem
12: What
IS the
probabilit
y of
drawing a
face card
(Jack,
Queen, or
King)?

Solution: There are 4
suits, each with 3 face
cards, so 12 face cards
total. Probability =
12/52 = 3/13 = 0.2308.

11

Problem
13: What
IS the
probabilit
y of
drawing a
red card
that is
also a
face
card?

Solution: Red suits
are hearts and
diamonds. Each has 3
face cards, so 6 red
face cards. Probability
6/52 3/26

=



Problem
14: Draw
two cards
without
replacem
ent. What
IS the
probabilit
y both
are aces?

Solution: There are 4
aces in the deck. First
draw probability
4/52. After drawing one
ace, 3 aces remain out
of 51 cards. Second
draw probability

12

3/51. Multiply: (4/52) x

(3/51) = 12/2652 =
1/221 = 0.0045.

These card-based
simple probability

problems and solutions
are great for practicing
compound events and
conditional probability.

PROBABILITY OF

INDEPENDENT AND
DEPENDENT
EVENTS

Two events are

independent if the
outcome of one does
not affect the outcome
of the other. For
example, coin flips are
independent. Events
are dependent if the
outcome of one does
affect the other, as we
saw with drawing
without replacement.

For independent
events, multiply the
individual probabilities:
P(A and B) = P(A) x
P(B).

12
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For dependent events,
you adjust the second
probability based on
the first outcome.

Problem
15: Flip a
coin and
roll a die.
What is
the
probabilit
y of
getting
heads

and
rolling a
37

Solution: The events
are independent.
P(heads) = 1/2.
P(rolling a 3) = 1/6.
Multiply: (1/2) x (1/6) =
1/12 = 0.0833.

Problem
16: From
a bag
with 4
white and
6 black
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marble, 9 marbles

ma rb|eS, remain: 3 white and 6

black. Second draw:

draw twew =69 = 2.

Multiply: (2/5) x (2/3) =

WithOlﬁﬁs =~ 0.2667.

ese simple
bility problems

replacéw olutions help
istinguish between
ent Wi(hia%endent and

dependent events, a

|S the crucial skill for moving

forward.

pro D a [usING THE

COMPLEMENT

y the fRuLE,
Sometimes it is easier

IS Whit@find the probabity

of an event happening

finding the

and thgobability of it not
da ening and
Secon ujt%scting from 1.
This is called the

b | aC k? complement rule: P(A)

=1 - P(not A).
Solution: First draw:
P(white) = 4/10 = 2/5.
After drawing a white
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Problem

17: What
IS the
probabilit

y of

rolling at
least one
6 in two

dice rolls?

Solution: It is easier
to find the probability
of rolling no 6 at all.
For one die, P(not 6) =
5/6. For two
independent rolls, P(no
6) = (5/6) x (5/6) =
25/36. Then P(at least
one 6) =1 -25/36 =
11/36 = 0.3056.
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The complement rule is
a powerful shortcut in
many simple
probability problems
and solutions.

PROBABILITY IN
EVERYDAY LIFE

Simple probability
problems and solutions
are not just for math
class. They appear all
around you. Weather
forecasts use
probability to express
the chance of rain.
Insurance companies
use probability to set

premiums. Game
designers use
probability to balance
gameplay. Even
doctors use probability
to interpret test
results.

Understanding basic
probability helps you
make better decisions.
When you know the
odds, you can evaluate
risks more clearly. For
example, if a medical



test for a rare disease
is 99 percent accurate,
the probability that you
actually have the
disease after a positive
result is much lower
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than you might think.
That is because the
base rate (how rare the
disease is) matters.
This is a more
advanced application
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