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MASTERING
GENETIC PRACTICE
PROBLEMS: A
COMPLETE GUIDE
TO PEDIGREE
TABLES ANSWERS

Genetics can feel like a
foreign  language  at
first,  but  once  you
learn  the  grammar  of
inheritance, everything
starts  to  click.  Among
the most powerful tools
in a geneticist's toolkit
is  the  pedigree  table.
Whether you are a high
s c h o o l  s t u d e n t

preparing for an exam,
a  c o l l e g e
undergraduate tackling
introductory biology, or
s i m p l y  a  c u r i o u s
learner,  understanding
how  to  interpret  and
s o l v e  g e n e t i c
practice  problems
pedigree  tables
answers  is  essential.
This  comprehensive
guide  will  walk  you
through everything you
need to know, from the
basics  of  pedigree
c o n s t r u c t i o n  t o
advanced  problem-
solving  strategies.  By
the  end,  you  will  feel
confident  analyzing
any family tree of traits
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that comes your way.

WHAT IS A
PEDIGREE TABLE
AND WHY DOES IT
MATTER?

A  pedigree  table  is  a
visual  representation
of  family  relationships
and  the  inheritance
pattern  of  a  specific
t ra i t  o r  cond i t ion
a c r o s s  m u l t i p l e
generations. Think of it
as  a  family  tree  with
a d d e d  g e n e t i c
information.  Circles
represent  females,
squares  represent
males,  and  shaded
symbo ls  i nd i ca te
i n d i v i d u a l s  w h o
express the trait being
studied.  Horizontal
lines  connect  parents,
and vertical  lines lead
to their children. These
diagrams  are  not  just
academic  exercises;
they are used daily by
genetic  counselors,
medical  researchers,

and biologists to track
inherited  disorders,
predict  recurrence
risks,  and  understand
how  genes  pass  from
one generation to  the
next.  When  you  work
on  genetic  practice
problems  pedigree
tables  answers,  you
are essentially learning
to  read  these  real-
world genetic stories.

THE CORE
PRINCIPLES YOU
MUST
UNDERSTAND
BEFORE SOLVING
PROBLEMS

B e f o r e  y o u  c a n
produce  accurate
genetic  practice
problems  pedigree
tables  answers,  you
need a  solid  grasp  of
t h e  u n d e r l y i n g
inheritance  patterns.
Every pedigree tells  a
story,  and  the  plot
depends  on  whether
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the trait is dominant or
recessive and whether
it is autosomal or sex-
linked.

Autosom
al
Dominant
Inheritan
ce
In autosomal dominant
inheritance,  only  one
copy  of  a  mutated
gene  is  needed  to
express  the  trait.  Key
clues  in  a  pedigree
inc lude :  the  t ra i t
a p p e a r s  i n  e v e r y
generation,  affected
individuals  have  at
least  one  affected
parent, and both males
a n d  f e m a l e s  a r e
equally  likely  to  be
affected.  If  you  see  a
trait that never skips a

generation  and  affects
r o u g h l y  h a l f  t h e
offspring of an affected
parent,  you  are  likely
looking  at  autosomal
dominant  inheritance.
Common  examples
include  Huntington
disease  and  Marfan
syndrome.

Autosom
al
Recessive
Inheritan
ce
Autosomal  recessive
tra i ts  requi re  two
copies  of  the  variant
gene,  one  from  each
parent .  Here ,  the
pedigree  often  shows
the  t ra i t  sk ipp ing
generations.  Affected
individuals  may  have
unaffected  parents
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who are both carriers.
Consanguini ty ,  or
r e l a t e d  p a r e n t s ,
increases the likelihood
of  seeing these traits.
Cystic  fibrosis  and
sickle  cel l  disease
follow  this  pattern.
When  checking  your
genetic  practice
problems  pedigree
tables  answers ,
remember  that  both
sexes  are  equal ly
affected  in  autosomal
recessive  conditions.

X-Linked
Recessive
Inheritan
ce
X-l inked  recessive
t r a i t s  a r e  m o r e
common in males than
females because males
h a v e  o n l y  o n e  X
chromosome. If a male

inherits a variant gene
on his X chromosome,
he  wil l  express  the
trait. Key clues include:
affected  males  often
have  unaffected
p a r e n t s ,  b u t  t h e
mother  is  usually  a
carrier.  These  traits
never pass from father
to son because fathers
g i v e  t h e i r  Y
chromosome  to  sons.
Hemophilia  and  red-
green  color  blindness
are classic examples.

X-Linked
Dominant
Inheritan
ce
X-l inked  dominant
traits affect both sexes,
but  they  are  typically
m o r e  c o m m o n  i n
females.  Affected
males pass the trait to
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all their daughters but
none of their sons. This
pattern  is  rarer  than
t h e  o t h e r s .  R e t t
s y n d r o m e  i s  o n e
example.

Y-Linked
Inheritan
ce
Y-linked  traits  only
affect  males  and  are
passed from father  to
all  sons.  These  are
very  rare  in  pedigree
analysis problems, but
you  may  encounter
them  in  advanced
exercises.

STEP-BY-STEP
APPROACH TO
SOLVING
PEDIGREE
PROBLEMS

When  you  sit  down
w i t h  a  p e d i g r e e
problem,  it  is  easy  to

feel  overwhelmed  by
the symbols and lines.
However, a systematic
approach will help you
produce  accurate  and
re l i ab l e  genet ic
practice  problems
pedigree  tables
answers  every  time.
Follow  these  steps
carefully.

Step 1:
Gather
Informati
on from
the
Pedigree
Start  by  reading  the
pedigree  thoroughly.
I d e n t i f y  t h e
generations,  usually
labeled  with  Roman
numerals.  Look at  the
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s y m b o l s :  s h a d e d
s h a p e s  i n d i c a t e
affected  individuals,
half-shaded  symbols
often  indicate  carriers
in recessive conditions,
and  c lear  symbols
indicate  unaffected
individuals. Write down
the known genotypes if
they  are  given.  Note
t h e  s e x  o f  e a c h
individual  and  their
relationship  to  others.

Step 2:
Determin
e the
Mode of
Inheritan
ce
This is the most critical
step.  Ask  yourself  a
series  of  questions.  Is

the  trait  appearing  in
every  generation?  If
y e s ,  i t  m i g h t  b e
dominant. Is it skipping
generations?  That
suggests recessive. Are
more  males  affected
than  females?  This
points  toward X-linked
recessive.  Does  an
affected  father  pass
the  t ra i t  to  a l l  h is
daughters but none of
h i s  s o n s ?  T h a t
indicates  X- l inked
dominant.  Use  these
p a t t e r n s  a s  y o u r
diagnostic clues. Many
students  find  that
making  a  checklist  of
these  patterns  helps
them  arr ive  at  the
c o r r e c t  g e n e t i c
practice  problems
pedigree  tables
answers  faster.

Step 3:
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Assign
Genotype
s to as
Many
Individual
s as

Possible
O n c e  y o u  h a v e  a
hypothesis  about  the
inheritance  pattern,
s t a r t  a s s i g n i n g
genotypes.  Use letters
to  represent  alleles.
For  dominant  traits,
use a capital letter for
the  dominant  allele
and a lowercase letter
for the recessive allele.
For  recessive  traits,  it
is  the  opposite.  Begin
with individuals whose
genotypes  are  certain

based on the pedigree.
Affected  individuals  in
a  recessive  pedigree
must  be  homozygous
recessive.  Unaffected
i n d i v i d u a l s  i n  a
dominant  pedigree
must  be  homozygous
recessive.  Work  your
way through the family
tree,  filling  in
genotypes  wherever
possible.

Step 4:
Check for
Consisten
cy
This  step  is  where
m a n y  m i s t a k e s
happen.  Once  you
h a v e  a s s i g n e d
genotypes,  double-
c h e c k  t h a t  e v e r y
parent-offspring
c o m b i n a t i o n  i s
genetically  possible.  A
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child  cannot  have  an
al lele  that  neither
parent  possesses.  If
you  find  an
inconsistency,  revisit
y o u r  m o d e  o f
inheritance hypothesis.
Sometimes a pedigree
that  looks  X-linked  at
first  glance  may
actually  be  autosomal
with  a  skewed  sex
ratio.  Testing  your
hypothesis  against
every individual in the
p e d i g r e e  i s  t h e
hallmark  of  a  careful
analyst.

Step 5:
Answer
the
Specific

Questions
Pedigree  problems
usually  ask  specific
questions: What is the
probabi l i ty  that  a
particular child will  be
affected?  Is  this
individual  a  carrier?
What  is  the  genotype
of this person? Use the
genotypes  you  have
assigned  to  answer
these  questions.  For
probability  questions,
you will  often need to
consider the genotypes
of  the  parents  and
apply  Punnett  square
logic.  Remember  that
probabilities  multiply
w h e n  m u l t i p l e
independent  events
must  occur.

COMMON PITFALLS
AND HOW TO
AVOID THEM

Even  exper ienced
students  can  stumble
w h e n  w o r k i n g  o n
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genetic  practice
problems  pedigree
tables  answers .
B e i n g  a w a r e  o f
common mistakes  will
help you avoid them.

Confusing
Dominant
and
Recessive
Patterns
A  dominant  trait  can
a p p e a r  t o  s k i p  a
generation  if  there  is
i n c o m p l e t e
penetrance,  but  in
basic  problems,  i t
generally  does  not.  If
you  see  a  trait  that
appears in a child but
in  neither  parent,  be
c a u t i o u s .  T h i s  i s
possible  in  recessive
inheritance where both
parents are carriers. It

is  a lso  poss ib le  in
dominant inheritance if
t h e r e  i s  a  n e w
mutation,  but  that  is
ra re  fo r  s tandard
practice  problems.

Mishandli
ng Carrier
Status
F o r  a u t o s o m a l
recess i ve  t r a i t s ,
carriers  are  unaffected
individuals  who  have
one dominant and one
recessive  allele.  In
m a n y  p e d i g r e e
problems,  you  must
infer  carrier  status
from family  history.  If
an  unaffected  person
has  an  affected  child,
that person must be a
carrier. If an unaffected
person has an affected
s ib l ing,  there  is  a
probability  that  they
a r e  a  c a r r i e r .
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Calcu lat ing  these
probabilities  correctly
i s  e s s e n t i a l  f o r
accurate  answers.

Ignoring
Sex-
Linked
Patterns
When  a  trait  appears
more  often  in  males,
m a n y  s t u d e n t s
immediately assume X-
l inked  recess ive .
However,  this  pattern
c a n  a l s o  o c c u r  i n
autosomal  recessive
traits if the trait is sex-
limited or if the sample
size is  small.  Look for
the  classic  clue:  if  an
affected  father  has  an
unaffected  son,  X-
l inked  recessive  is
ruled out because the
father gives his only X
to daughters, not sons.

Forgettin
g to
Consider
New
Mutations
In advanced problems,
a new mutation might
e x p l a i n  w h y  a n
affected  child  has
unaffected  parents.
However,  for  most
introductory  genetic
practice  problems
pedigree  tables
a n s w e r s ,  n e w
mutat ions  are  not
considered.  Stick  with
t h e  s t a n d a r d
inheritance  patterns
unless  the  problem
e x p l i c i t l y  s a y s
otherwise.

WORKING
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THROUGH A
SAMPLE PEDIGREE

PROBLEM

Let  us  apply  these
principles to a concrete
example.  Imagine  a
pedigree where a rare
disorder  appears  in
three  generations.  In
the first generation, an
affected  male  marries
an  unaffected  female.
They  have  two  sons
and  two  daughters.
O n e  s o n  a n d  o n e
daughter  are  affected.
The  affected  son
marries  an  unaffected
woman  and  has  two
unaffected  sons  and
one  affected  daughter.
The  affected  daughter
from  the  first
generation  marries  an
unaffected  man  and
has  one  affected  son
and  one  unaffected
daughter.

Analyzing
This
Pedigree
First, observe that the
trait  appears  in  every
generation,  suggesting
dominant  inheritance.
B o t h  m a l e s  a n d
females  are  affected,
so autosomal dominant
is  a  strong candidate.
An  affected  father  has
an  affected  son,  which
rules  out  X- l inked
dominant  because  an
affected  father  would
pass  the  trait  to  all
daughters but no sons
in  X-linked  dominant.
An  affected  father
passes  the  trait  to  a
son,  which  supports
autosomal  dominant.
All  affected  individuals
have  a t  l eas t  one
affected  parent,
c o n s i s t e n t  w i t h
dominant  inheritance.
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The  pattern  fits
p e r f e c t l y  w i t h
autosomal  dominant.
The  unaffected
i n d i v i d u a l s  a r e
homozygous recessive,
and  the  affected
individuals  are  either
homozygous  dominant
or heterozygous. Since
the  disorder  is  rare,
affected  individuals  in
the pedigree are most
likely heterozygous.
Now  you  can  answer
questions  about  this
pedigree.  If  you  are
a s k e d  f o r  t h e
probability  that  the
unaffected  daughter  of
the  affected  man  has
an  affected  child  with
an  unaffected  partner,
the  answer  is  zero
because she does not
carry  the  dominant
allele.

THE ROLE OF
PEDIGREE
ANALYSIS IN

MODERN GENETICS

Understanding  how  to
generate  accurate
genetic  practice
problems  pedigree
tables answers is not
j u s t  an  academic
exercise.  Pedigree
analysis  remains  a
cornerstone of genetic
counseling and medical
genet i cs .  When  a
family has a history of
a  genetic  condition,
counselors  construct
pedigrees  to  estimate
recurrence  risks  for
future  pregnancies.
This  information  helps
families make informed
reproductive decisions.
Researchers  also  use
ped igrees  to  map
d i sease  genes  t o
specific  chromosomes,
a  p r o c e s s  c a l l e d
linkage  analysis.  Even
in  the  era  of  next-
generation sequencing,
pedigree data provides
essential  clues  for
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interpreting  genetic
variants.

Beyond
the
Basics:
Lethal
Alleles
and
Incomplet
e
Penetran
ce
As you advance in your
s t u d i e s ,  y o u  w i l l
encounter  pedigrees
that do not follow the
s i m p l e  p a t t e r n s
descr ibed  above .

Lethal  alleles  cause
death  before  birth  or
early in life, which can
distort  the  expected
ratios  in  a  pedigree.
Incomplete penetrance
m e a n s  t h a t  n o t
e v e r y o n e  w i t h  a
d isease  genotype
develops the condition,
wh ich  can  make  a
dominant  trait  appear
to  skip  a  generation.
These  complexities
m a k e  p e d i g r e e
a n a l y s i s  b o t h
c h a l l e n g i n g  a n d
fascinating.  Mastering
the  basics  through
consistent  practice
with genetic practice
problems  pedigree
tab les  answers
prepares you for these
m o r e  n u a n c e d
scenarios.

PRACTICAL TIPS
FOR PRACTICE
AND STUDY

T o  t r u l y  m a s t e r
pedigree analysis,  you
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n e e d  d e l i b e r a t e
pract ice.  Here  are
some  strategies  to
m a x i m i z e  y o u r
learning.

Start with
Simple
Pedigrees
Begin  with  problems
t h a t  c l e a r l y
demons t ra te  one
inheritance  pattern  at
a  time.  Work  through
ten or more pedigrees
f o r  a u t o s o m a l
dominant,  then  move
o n  t o  a u t o s o m a l
recessive,  and  finally
to  X-linked  patterns.
This  focused  practice
helps  you  internalize
the distinctive features
of each mode. As you
check  your  genetic
practice  problems
pedigree  tables
a n s w e r s ,  p a y

a t t e n t i o n  t o  t h e
patterns that led you to
the correct conclusion.

Use
Online
Resource
s and
Textbook
s
Many universities  post
practice problems with
answer  keys  online.
Genetics  textbooks
also  contain  extensive
problem  sets  with
detailed  explanations.
Work  through  these
systematically.  When
you  get  an  answer
wrong, do not just look
at the correct answer;
understand  why  your
reasoning  was  flawed.



Genetic Practice Problems Pedigree Tables
Answers 15

15

This reflection is where
deep learning happens.

Draw the
Pedigree
Yourself
When you read a word
problem,  draw  the
pedigree  yoursel f
before trying to answer
questions. The physical
act of drawing engages
your  brain  differently
and  helps  you  notice
relationships you might
otherwise  miss.  Label
each individual  with a
number  or  name  for
easy reference as you
work  through  your
genetic  practice
problems  pedigree
tables  answers.

Explain

Your
Reasonin
g Aloud
Teaching someone else
is  one  of  the  most
effective  learning
strategies. Explain your
thought  process  to  a
study partner  or  even
to yourself. Verbalizing
w h y  y o u  c h o s e  a
particular  inheritance
pattern  and  how  you
assigned  genotypes
forces you to articulate
your logic clearly. This
often  reveals  gaps  in
your  understanding
that  you  can  then
address.

ADVANCED
PROBLEM
SOLVING:
MULTIPLE
GENERATIONS AND
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COMPLEX
PATTERNS

O n c e  y o u  a r e
comfortable with basic
pedigrees,  challenge
yourself with problems

that  inc lude  more
generations  and  more
complex  patterns.
S o m e  p e d i g r e e s
involve  traits  that  are
sex-influenced,  where
the  expression  of


