
Similar Right Triangles Answer Key 1

Similar Right
Triangles Answer
Key

Similar Right
Triangles
Answer Key

Downloaded from
everybodystreet.com

by Mccullough &
Annabel

INTRODUCTION TO
SIMILAR RIGHT
TRIANGLES

Right  triangles  are
a m o n g  t h e  m o s t
fundamental shapes in
geometry,  and  their
s tudy  extends  far
b e y o n d  t h e
Pythagorean  theorem.
When a right triangle is
bisected by an altitude
drawn  from  the  right
a n g l e  t o  t h e
hypotenuse, an elegant
pattern  emerges:  the
two  smaller  triangles
formed  are  similar  to

each other and to the
original  triangle.  This
set of relationships is a
cornerstone for solving
m a n y  g e o m e t r i c
p r o b l e m s ,  a n d  a
S i m i l a r  R i g h t
Triangles  Answer
Key  can  serve  as  an
essential  reference for
students  and teachers
a l i k e .  I n  t h i s
comprehensive  article,
we  wil l  explore  the
properties,  theorems,
a n d  p r a c t i c a l
applications  of  similar
right  triangles,  while
also  providing  a  clear
guide  to  ver i fy ing
solut ions  using  an
answer  key.
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What Are
Similar
Right
Triangles
?
Two  geometric  figures
are said to be similar if
they  have  the  same
s h a p e  b u t  n o t
necessarily  the  same
size.  For  triangles,
similarity  implies  that
corresponding  angles
are  congruent  and
corresponding  sides
are proportional. When
we focus specifically on
s i m i l a r  r i g h t
triangles ,  we  are
usually referring to the
special case where an
altitude from the right
ang le  d iv ides  the
original  right  triangle
into  two  smaller  right

t r iangles  that  are
similar  to  each  other
and  t o  t he  l a rge r
triangle.
Consider  triangle  ABC
with a right angle at C.
The altitude from C to
the  hypotenuse  AB
meets  AB  at  point  D.
This  creates  three
triangles:  the  original
triangle  ABC,  the  left
triangle  ACD,  and  the
right  triangle  BCD.
Because each of these
triangles  shares  angle
re lat ionships  ( for
example,  angle  A  is
common  to  triangles
ABC  and  ACD,  and
angle B is common to
tr iangles  ABC  and
BCD),  al l  three  are
similar  by  the  Angle-
Angle  (AA)  similarity
postulate.

Why an
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Answer
Key

Matters
A  S i m i l a r  R i g h t
Triangles  Answer
Key is a valuable tool
for  verifying  that  the
p r o p o r t i o n s  a n d
relationships  between
s i d e s  h a v e  b e e n
correctly  identified.  It
typ ica l ly  l i s ts  the
lengths  of  segments
such  as  the  altitude,
t h e  l e g s ,  t h e
hypotenuse,  and  the
s e g m e n t s  o f  t h e
hypotenuse,  and  it
shows the step-by-step
reasoning that leads to
those values. By cross-
referencing  your  own
work  with  an  answer
key,  you  develop  a
deeper  understanding
of the geometric mean
and  the  altitude  and
leg  theorems.  This

guide  will  act  as  its
own mini  answer  key,
explaining  how  to  set
up and solve problems
involving  similar  right
triangles.

THE GEOMETRIC
MEAN AND ITS
ROLE

The  co re  concept
behind  similar  right
t r i a n g l e s  i s  t h e
geometric  mean.  The
geometric mean of two
positive numbers a and
b  i s  t h e  p o s i t i v e
number x such that a/x
= x/b,  or  equivalently
x ²  =  a · b .  I n  r i g h t
triangle geometry,  the
altitude  drawn  to  the
hypotenuse  is  the
geometric mean of the
two  segments  of  the
hypotenuse. Also, each
leg of the original right
t r i a n g l e  i s  t h e
geometric mean of the
hypotenuse  and  the
adjacent  segment  of
the  hypotenuse.
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Altitude
Theorem
O n e  o f  t h e  m o s t
important  resu l ts
regarding  similar  right
triangles is the altitude
theorem. It states that
t h e  l e n g t h  o f  t h e
altitude  drawn  from
the right  angle to the
hypotenuse equals the
geometric mean of the
lengths  of  the  two
s e g m e n t s  o f  t h e
h y p o t e n u s e .  I n
symbols:  if  AD  =  left
segment,  DB  =  right
segment,  and  CD  =
altitude, then CD² = AD
× DB. This theorem is
often the main focus of
exercises and appears
prominently  in  any
S i m i l a r  R i g h t
Triangles  Answer
Key.

Leg
Theorem
Complementing  the
altitude theorem is the
leg  theorem.  It  states
that  each  leg  of  the
original right triangle is
the geometric mean of
the  hypotenuse  and
the  segment  of  the
hypotenuse adjacent to
that leg. For example,
leg  AC  (adjacent  to
segment  AD)  satisfies
AC² = AB × AD, while
leg  BC  satisfies  BC²  =
A B  ×  D B .  T h e s e
relationships  allow  us
to  solve  for  unknown
side lengths when only
a  few  measurements
are  given.

SETTING UP
PROPORTIONS

When solving problems
involving  similar  right
triangles,  the  most
common method is  to
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wri te  proport ions
b a s e d  o n
corresponding  sides.
Because  a l l  th ree
triangles  are  similar,
you  can  create  ratios
between the legs,  the
hypotenuse,  and  the
alt i tude.  A  typical
problem  might  give
you the lengths of the
two  segments  of  the
hypotenuse  (AD  and
DB) and ask you to find
the  altitude,  the  legs,
or the hypotenuse. The
S i m i l a r  R i g h t
Triangles  Answer
Key will list the correct
proportions, such as:

AD / CD = CD /
DB
AC / AB = AD /
AC
BC / AB = DB /
BC

These  proport ions
directly  reflect  the
g e o m e t r i c  m e a n
relationships  and  can
be used to verify your

calculations.

PRACTICAL
EXAMPLE: STEP-
BY-STEP SOLUTION

Let us work through a
concrete  example  to
i l l u s t r a t e  h o w  a
S i m i l a r  R i g h t
Triangles  Answer
K e y  w o u l d  b e
structured. Suppose we
have  a  right  triangle
ABC with right angle at
C. Altitude CD is drawn
to hypotenuse AB. It is
given that AD = 4 and
DB  =  9.  We  need  to
find  the  altitude  CD,
the  legs  AC  and  BC,
and  the  hypotenuse
AB.

Hypotenuse AB1.
= AD + DB = 4 +
9 = 13.
Altitude CD by2.
the altitude
theorem: CD² =
AD × DB = 4 × 9
= 36, so CD = 6.
Leg AC by the3.
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leg theorem: AC²
= AB × AD = 13
× 4 = 52, so AC
= √52 = 2√13
(approximately
7.211).
Leg BC by the4.
leg theorem: BC²
= AB × DB = 13
× 9 = 117, so BC
= √117 = 3√13
(approximately
10.817).

An  answer  key  would
present  these  results
clearly, and might also
include  the  simplified
radical forms. Checking
that  the  proportions
hold  (e.g.,  AD/AC  =
AC/AB)  confirms
correctness.

Common
Mistakes

to Avoid
M a n y  l e a r n e r s
mis ident i fy  which
segments  correspond
to  one  another.  For
instance, confusing the
leg adjacent to the left
segment  versus  the
right segment. Another
frequent error is using
the  wrong  formula:
applying  the  altitude
theorem  incorrectly
when  the  altitude  is
not  the  geometr ic
mean.  An  answer  key
helps  highlight  these
pitfalls by showing the
correct labeling. In the
example  above,  the
altitude  is  correctly
p l a c e d  a s  t h e
geometric  mean  of  4
and 9, not of any other
pair.

REAL-WORLD
APPLICATIONS OF
SIMILAR RIGHT
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TRIANGLES

The concept of similar
right  triangles  is  not
limited  to  textbook
e x e r c i s e s .  I n
engineering,  architects
use  the  geometr ic
mean  to  calculate
heights  of  structures
when  using  indirect
measu rement .  I n
computer  graphics,
scaling and perspective
r e l y  o n  t r i a n g l e
similarity.  Surveyors
use these principles to
measure  distances
a c r o s s  r i v e r s  o r
canyons  by  creating
right  triangles  on  the
ground.  A  solid  grasp
of  the  relationships,
supported by a reliable
S i m i l a r  R i g h t
Triangles  Answer
Key,  equips  students
with  problem-solving
skills  that  extend  far
beyond the classroom.

Indirect
Measure
ment
Suppose  you  want  to
find  the  height  of  a
tree  without  climbing
it.  You  can  set  up  a
r i g h t  t r i a n g l e  b y
measuring  a  baseline
a n d  t h e  a n g l e  o f
elevation, but a simpler
approach  uses  similar
t r iangles :  p lace  a
mirror  on  the  ground
and step back until you
see the top of the tree
reflected. The angles of
i n c i d e n c e  a n d
reflection  create  two
right triangles that are
s imi lar .  Us ing  the
altitude  theorem  or
simple proportions, you
can calculate the tree's
height. An answer key
for  such  a  scenario
would  involve  solving
for the unknown height
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given  the  distance
from the mirror to the
t r e e  a n d  t o  t h e
observer's  feet.

TEACHING AND
LEARNING WITH
AN ANSWER KEY

When  ins t ruc to rs
provide  a  Similar
R ight  Tr iangles
Answer Key, it should
not  just  be  a  l ist  of
numbers .  A  h igh -
quality  answer  key
includes the reasoning
process:  it  names  the
triangles,  states  the
similarity relationships,
writes the proportions,
solves  the  equations,
and  simplifies  radicals.
For self-study, students
can  use  the  key  to
check  their  work  and
identify  errors.  Over
time,  reliance  on  the
key diminishes  as  the
pa t te rns  become
familiar. The best keys
also include variations,
such  as  p rob lems

where the hypotenuse
is  unknown  or  the
a l t i tude  i s  g iven ,
forcing  the  learner  to
work backward.

Example
of a More
Complex
Answer
Key Entry
Consider  a  problem
where only the altitude
(6)  and one leg (5√3)
are given. The answer
key  would  show  the
step  to  find  the
hypotenuse  segments.
For instance, if altitude
= 6 and leg AC = 5√3,
then  f rom  the  leg
theorem:  (5√3)²  = AB
× AD,  so 75 = AB ×
AD.  A l so  f rom  the
altitude theorem: 36 =
AD × DB. And AB = AD
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+  DB.  Solv ing  th is
system  y ie lds  the
lengths.  The  answer
key  would  detail  the
algebraic  substitution,
ver i fy ing  that  the
n u m b e r s  a r e
consistent.  This  depth
of explanation is what
separates  a  mere
answer list from a true
learning aid.

WHERE TO FIND
RELIABLE ANSWER
KEYS

Textbooks,  onl ine
geometry  resources,
and  teacher-created
materials often include
answer keys for similar
right  triangles.  When
searching for a Similar
R ight  Tr iangles
Answer Key,  look for
one  that  provides  not
only  the  final  values
but  also  the  method.
Websites  l ike  Khan
A c a d e m y ,  M a t h
W a r e h o u s e ,  a n d
var ious  geometry

forums offer interactive
lessons  and  answer
sets.  Ensure  that  the
key  aligns  with  your
curriculum—some keys
u s e  d e c i m a l
approximations  while
others  preserve  exact
radical  forms.  Choose
t h e  f o r m a t  t h a t
matches your learning
goals.

Creating
Your Own
Answer
Key
Students  can  a lso
construct  their  own
mini answer key while
studying.  After  solving
a  set  of  problems,
write the answers in a
separate notebook and
include  the  matching
proportions. This active
recall  reinforces  the
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g e o m e t r i c
relationships.  Over
time,  you  will  notice
patterns:  for  instance,
i f  the  hypotenuse
segments are in a ratio
of 2:1, the legs will also
have  specific  radical
lengths.  Documenting
these  observations
builds  intuition  and
reduces  the  need  for
external keys.

COMMON
EXERCISES AND
THEIR SOLUTIONS

Below are three typical
p r o b l e m  t y p e s
encountered  when
studying  similar  right
triangles,  along  with
the  types  of  answers
found  in  a  Similar
R ight  Tr iangles
Answer  Key :

Type 1: Given
the two
segments of
the
hypotenuse,

find the
altitude and
legs. – As shown
in the earlier
numeric
example.
Type 2: Given
the altitude
and one
hypotenuse
segment, find
the other
segment and
the legs. – Use
the altitude
theorem first to
find the missing
segment, then
the leg theorem.
Type 3: Given
one leg and the
hypotenuse,
find the
segments and
the altitude. –
Apply the leg
theorem to find
the adjacent
segment,
subtract from the
hypotenuse to
get the other
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segment, then
altitude theorem.

An answer key for each
type  would  detail  the
s t e p s ,  i n c l u d i n g
c h e c k i n g  f o r
extraneous  solutions
when  deal ing  with
square  roots.

CONCLUSION

The  study  of  similar
right triangles opens a
d o o r w a y  t o
understanding  deeper
g e o m e t r i c  m e a n
relat ionships  that
permeate mathematics
and  the  real  world.
Whether  you  are  a
student  preparing  for
an  exam,  a  teacher
crafting  lesson  plans,
or a curious learner, a
well-organized Similar

R ight  Tr iangles
Answer  Key  i s  an
i n d i s p e n s a b l e
resource.  It  provides
immediate  feedback,
clarifies  the  process  of
setting up proportions,
and  instills  confidence
in applying the altitude
and  leg  theorems.  By
m a s t e r i n g  t h e s e
concepts  and  using
a n s w e r  k e y s  a s  a
guide,  you  can  solve
e v e n  t h e  m o s t
cha l leng ing  r ight
triangle problems with
ease.  Remember,  the
key is  not  just  in  the
a n s w e r — i t  i s  i n
understanding  the
elegant  similarity  that
connects  every  right
triangle that has been
split by its altitude.


