
Math Geometry Problems With Solutions 1

Math Geometry
Problems With
Solutions

Math
Geometry
Problems
With
Solutions

Downloaded from
web1.enteraskincare.com

by Cassidy & Solis

INTRODUCTION:
UNLOCKING THE
WORLD OF SHAPES
AND SPACES

Geometry  is  far  more
than  just  memorizing
formulas  or  drawing
perfect circles. It is the
branch of mathematics
t h a t  h e l p s  u s
understand the spatial
relationships  between
objects,  from the  tiny
angles in a honeycomb
to the vast curvature of
the Earth. For students,
professionals,  and
l i fe long  learners ,

mastering  geometry
problems builds logical
t h i n k i n g ,  v i s u a l
r e a s o n i n g ,  a n d
p r o b l e m - s o l v i n g
confidence.  Yet  many
find  geometry
intimidating because it
often  requires  a  shift
from purely  numerical
calculation  to  spatial
visualization.
This article presents a
structured  exploration
of  math  geometry
p r o b l e m s  w i t h
solutions,  covering
essential  concepts,
common  pitfalls,  and
s t e p - b y - s t e p
strategies.  Whether
you  are  preparing  for
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exams,  teaching  a
c l a s s ,  o r  s i m p l y
rekindling your love for
mathematics,  these
e x a m p l e s  w i l l
demonst ra te  how
geometry  problems
can  be  approached
w i t h  c l a r i t y  a n d
creativity. By the end,
you  will  have  a  rich
toolkit of methods and
the  confidence  to
tackle  even  complex
spatial  challenges.
We  wi l l  begin  with
fundamental  shapes
and  progress  through
tr iangles,  c i rc les,
coordinate  geometry,
a n d  r e a l - w o r l d
applications.  Each
section  provides  a
detailed  problem,  a
clear  solution,  and
i n s i g h t s  i n t o  t h e
reasoning behind each
step.  Let  us  dive  into
the fascinating world of
l ines,  angles,  and
polygons.

FOUNDATIONAL
SHAPES:
TRIANGLES,
QUADRILATERALS,
AND THEIR
PROPERTIES

Understa
nding
Angles in
a Triangle
Triangles  are  among
the simplest  yet  most
powerful  geometric
figures.  The  sum  of
interior  angles  in  any
triangle is always 180°.
T h i s  f a c t  i s  t h e
cornerstone for solving
countless problems.
Example Problem: In
triangle ABC, angle A is
twice  angle  B,  and
angle  C  is  30°  more
than angle B. Find the
measure of each angle.
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S t e p - b y - S t e p
Solution:

Let angle B = x1.
degrees.
Then angle A =2.
2x, and angle C
= x + 30.
Using the angle3.
sum property: x
+ 2x + (x + 30)
= 180.
Combine like4.
terms: 4x + 30 =
180.
Subtract 30 from5.
both sides: 4x =
150.
Divide by 4: x =6.
37.5.
Thus, angle B =7.
37.5°, angle A =
75°, and angle C
= 67.5°.

Check:  37.5  +  75  +
6 7 . 5  =  1 8 0 .  T h e
solution is verified.
This  simple  algebraic
approach  illustrates
how  a  proper ty  o f
triangles  (angle  sum)
can be combined with

a l g e b r a i c
representation to solve
for  unknowns.  Many
geometry  problems
with  solutions  rely  on
converting  geometric
r e l a t i o n s  i n t o
equations.

Area of a
Quadrilat
eral: A
Composit
e
Approach
Quadrilaterals  l ike
r e c t a n g l e s ,
parallelograms,  and
t r a p e z o i d s  h a v e
distinct  area formulas,
b u t  i r r e g u l a r
quadrilaterals  can  be
split  into  triangles.
Example  Problem:
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F ind  the  area  o f  a
quadri lateral  with
vertices at (0,0), (4,0),
(5,3), and (2,5).
S o l u t i o n  U s i n g
Coordinates:

We can use the
shoelace formula
(also known as
Gauss’s area
formula) for
polygons given
coordinates.
List vertices in
order: (0,0),
(4,0), (5,3), (2,5).
Repeat the first
vertex at the
end.
Compute sum of
products of x-
coordinates
times next y:
(0×0) + (4×3) +
(5×5) + (2×0) =
0 + 12 + 25 + 0
= 37.
Compute sum of
products of y-
coordinates
times next x:

(0×4) + (0×5) +
(3×2) + (5×0) =
0 + 0 + 6 + 0 =
6.
Area = ½ |37 – 6|
= ½ × 31 = 15.5
square units.

This  method elegantly
handles  any  polygon
and is  a valuable tool
i n  c o o r d i n a t e
g e o m e t r y .
Understanding  these
m a t h  g e o m e t r y
p r o b l e m s  w i t h
solutions  involving
coordinates  prepares
students  for  more
advanced  topics  like
vector  geometry.

CIRCLES: RADIUS,
ARCS, AND
TANGENTS

Finding
the
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Radius
from a
Chord
and
Central

Angle
Ci rc les  in t roduce
relationships  between
radii, chords, arcs, and
angles.  One  classic
prob lem  invo lves
finding the radius given
the  length  of  a  chord
and the distance from
the  center  to  that
chord.
Example Problem:  A
chord of length 10 cm
is 3 cm away from the
center of a circle. What
is the radius?
Solution:

Draw the radius1.
to the endpoints
of the chord and
also a
perpendicular
line from the
center to the
chord. The
perpendicular
bisects the
chord.
This creates two2.
right triangles.
Each has legs:
half the chord (5
cm) and the
distance from
center (3 cm).
The hypotenuse
is the radius (r).
Apply the3.
Pythagorean
theorem: r² = 5²
+ 3² = 25 + 9 =
34.
Therefore, r =4.
√34 ≈ 5.83 cm.

T h i s  p r o b l e m
demonstrates  how
geometry  problems
with  solutions  often
involve  breaking  a
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figure  into  right
t r i a n g l e s ,  a  k e y
strategy  for  many
circular constructions.

Tangent
Length
from an
External
Point
Tangents  to  a  circle
f r o m  a  c o m m o n
external  point  are
equal  in  length.  This
property  is  used  in
numerous  design  and
engineering problems.
Example  Problem:
Two  tangents  a re
drawn from point P to a
circle  of  radius  5  cm.
The distance from P to
the center O is 13 cm.
Find the length of each
tangent segment.

Solution:

Draw line OP =
13 cm. The
radius to the
point of tangency
is perpendicular
to the tangent.
Let T be the
point of
tangency. Then
triangle OTP is
right-angled at T.
OT = 5 cm
(radius), OP = 13
cm.
Using
Pythagorean
theorem: PT² =
OP² – OT² = 13² –
5² = 169 – 25 =
144.
Thus PT = 12 cm.
Both tangents
from P have the
same length, so
each is 12 cm.

T h i s  s i m p l e  y e t
powerful result appears
in  many  geometry
p r o b l e m s  w i t h
solutions ranging from
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n a v i g a t i o n  t o
architecture.

TRIANGLES:
CONGRUENCE,
SIMILARITY, AND
THE
PYTHAGOREAN
THEOREM

Using
Similar
Triangles
to Find
Heights
Similar  triangles  have
proportional  sides  and
equal angles. They are
widely used in indirect
measurement, such as
finding  the  height  of  a
tree or building.
Example Problem:  A
vertical  pole  casts  a
shadow  6  m  long.  At

t h e  s a m e  t i m e ,  a
nearby  tree  casts  a
shadow 15  m long.  If
the  pole  is  4  m  tall,
how tall is the tree?
Solution:

Both the pole1.
and the tree are
vertical, and the
sun’s rays make
equal angles with
the ground.
Therefore, the
triangles formed
by each object
and its shadow
are similar.
Let h be the2.
height of the
tree. Then we
have proportion:
height of pole /
shadow of pole =
height of tree /
shadow of tree.
So 4 / 6 = h / 15.3.
Cross multiply: 44.
× 15 = 6 × h →
60 = 6h → h =
10 m.

This  is  a  typical  real-
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world  application  of
geometry  problems
w i t h  s o l u t i o n s ,
i l l u s t r a t i n g  h o w
abstract  theorems
translate into practical
measurement.

Proving
Congruen
ce Using
SAS
Congruence  criteria
(SSS,  SAS,  ASA,  AAS,
HL)  allow us  to  prove
triangles exactly equal
in  shape  and  s ize.
Consider  the  following
proof problem.
Example Problem: In
quadrilateral ABCD, AB
= CD and AB is parallel
t o  CD .  P rove  tha t
t r i a n g l e  A B C  i s
congruent  to  triangle
CDA.

Solution:

Given AB = CD
(side).
AB ∥ CD implies
that ∠BAC =
∠DCA (alternate
interior angles,
since AC is a
transversal).
Also, AC = AC
(common side).
Thus by SAS
(side-angle-side),
triangle ABC ≅
triangle CDA.

Congruence proofs are
foundational  to  many
m a t h  g e o m e t r y
p r o b l e m s  w i t h
solutions and develop
logical  reasoning  that
e x t e n d s  b e y o n d
mathematics.

COORDINATE
GEOMETRY: LINES,
DISTANCES, AND
MIDPOINTS
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Distance
Between
Two

Points
The  distance  formula
d e r i v e d  f r o m  t h e
Pythagorean  theorem
is one of the most used
t o o l s  i n  a n a l y t i c
geometry.
Example  Problem:
F ind  the  d is tance
between  points  A(–2,
3)  and  B(4,  –1).
Solution:

Distance d =
√[(x₂ – x₁)² + (y₂
– y₁)²] = √[(4 –
(–2))² + (–1 – 3)²]
= √[(6)² + (–4)²]
= √[36 + 16] =
√52 = 2√13 ≈
7.21 units.

Coordinate  geometry

p r o b l e m s  w i t h
solutions often appear
in modern applications
like  GPS,  computer
graphics, and robotics.
Mastering  these  basic
formulas  opens  the
door to more complex
curve analysis.

Midpoint
and Slope
Finding the midpoint of
a segment or the slope
of a line is essential for
c o n s t r u c t i n g
p e r p e n d i c u l a r
bisectors,  medians,
and  more.
Example  Problem:
Find  the  equation  of
the  perpendicular
b i s e c t o r  o f  t h e
segment  joining  (1,2)
and (5,6).
Solution:

Midpoint M =1.
((1+5)/2,
(2+6)/2) = (3,4).
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Slope of the2.
segment =
(6-2)/(5-1) = 4/4
= 1.
Slope of3.
perpendicular
bisector =
negative
reciprocal = –1.
Thus equation4.
through (3,4)
with slope –1: y –
4 = –1(x – 3) → y
= –x + 7.

S u c h  g e o m e t r y
p r o b l e m s  w i t h
solut ions  combine
algebra  and  geometry
seamlessly,  reinforcing
concepts  from  both
fields.

VOLUME AND
SURFACE AREA OF
3D SOLIDS

Finding

the
Volume
of a
Composit
e Solid
T h r e e - d i m e n s i o n a l
geometry  problems
o f t e n  r e q u i r e
combining  volumes  of
simpler  shapes  like
cylinders,  cones,  and
spheres.
Example Problem:  A
s i l o  cons i s t s  o f  a
cylinder  with  a  height
of 10 m and a radius of
3  m ,  t o p p e d  b y  a
hemisphere  of  the
same radius.  Find  the
total volume.
Solution:

Volume of
cylinder: πr²h = π
× 9 × 10 = 90π
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m³.
Volume of
hemisphere:
(2/3)πr³ = (2/3)π
× 27 = 18π m³.
Total volume =
90π + 18π =
108π ≈ 339.3 m³.

This  example  shows
how  math  geometry
p r o b l e m s  w i t h
solutions  in  three
dimensions  rely  on
careful  decomposition
a n d  f o r m u l a
application.

Surface
Area
Optimizat
ion
Another  common type

of  problem  involves
minimizing  surface
a r e a  f o r  a  g i v e n
volume, or vice versa,
often  leading  to  real-
world  packaging  or
construction  decisions.
Example Problem:  A
cylindrical can holds 1
liter  (1000  cm³).  Find
t h e  r a d i u s  t h a t
minimizes  the  surface
area (including top and
bottom).
S o l u t i o n  u s i n g
calculus (conceptual
outline):

Volume V = πr²h1.
= 1000 → h =
1000/(πr²).
Surface area S =2.
2πr² + 2πrh =
2πr² +
2πr(1000/(πr²)) =
2πr² + 2000/r.
Take derivative3.
dS/dr = 4πr – 200


