
3.3 Geometric Problems 

D Solve geometric problems. 

Understanding 
Algebra 

Recall some useful geometry 
formulas: 

Rectangle Area: A = I· w 

Perimeter: P = 21 + 2w 

Triangle 1 
Area: A = - b· h 

2 

Sum of the measures 

of the interior 

angles = 180° 
Quadrilate I S ra um of the measures , 

Circle 

of the interior 

angles = 360° 

Area = 7rr 2 

Circumference = 27rr 

D Solve Geometric Problems 
This section serves two purposes. One is to reinforce the geometric formulas intro­
duced in Section 2.6. The second is to reinforce procedures for setting up and solving 
verbal problems discussed in Sections 3.1 and 3.2. 

EXAMPLE 1 Sandbox Christine O 'Connor is planning to build a sandbox for 
her daughter. She has 30 feet of lumber with which to build the perimeter. What 
should be the dimensions of the rectangular sandbox if the length is to be 3 feet 
longer than the width (Fig. 3.3)? 

Solution Understand We are asked to find the dimensions of the sandbox that 
Christine plans to build. The perimeter of the sandbox will be 30 feet. Since the 
length is given in terms of the width, we will let w represent the width. Then we can 
express the length in terms of w. To solve this problem, we use the formula for the 
perimeter of a rectangle, P = 21 + 2w, where P = 30 feet. 

Translate 

Carry Out 

Let w = width of the sandbox. 

Then ll ' + ~ = length of the sandbox. 

p = 2/ + 2 ll' 

30 = 2( 1r 1 1) + 2 u· 

30 = 2w + 6 + 2w 

30 = 4w + 6 

24 = 4w 

6 = w FIGURE 3.3 
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Unde rstanding 
Algebra 

Additional geometry facts: 

Equilateral triangle: has 3 

equal sides and 3 eq ual 
angles (all 60°) 

Isosceles triangles : has 2 
equal sides 

Congruent triangles : 
corresponding sides and 
corresponding angles are 
equal 

Similar triangles : 
corresponding sides are 
in proportion and 
corresponding angles are 
equal 

Polygon with n sides: sum of 

the measures of the interior 
angles is (n - 2 )180° 

Complementary angles: 
angles whose measures 
add to 90° 

Supplementary angles: 
angles whose measures 
add to 180° 

X 

FIGURE 3.4 

2x - 15 

FIGURE 3.5 

The width is 6 feet. Since the length is 3 feet longer than the width , the length . 

6 , 3 = 9 fee t. 1, 

Check We will check til e solution hy suhstituting the appropriate va lues . 
. in the 

peri meter formu l,1. 

p = 21 + 2 11 • 

30 J 2(11) + 2((1) 

30 = 30 ·r ru c 

Answer The width of the sa ndbox will be 6 feet and the length will be 9 fee t. 

Now Try Exerci sP. 2-, 
------:._, 

A tri angle th at contains two sides of equal length is called an isosceles tti 
. . . ·ct f I angle 

In isosceles triangles, the angles opposite the two s1 es o equa length have equal 

measures. 

EXAMPLE 2 Corner Lot Mr. and Mrs. Harmon Katz have a corner lot that is in 

the shape of an isosceles triangle. Two angles of their triangular lot are the same and 

the third angle is 30° greater than the other two. Find the measure of all three angles 

(see Fig. 3.4) . 

Solution Understand To solve this problem, you must know that the sum of the 

angles of any triangle measures 180°. We are asked to find the measure of each of the 

three angles, where the two smaller angles have the same measure. We will let x rep­

resent the measure of the smaller angles, and then we will express the larger angle in 

terms of x. 

Translate 

Carry Out 

Let x = the measure of each smaller angle. 

Then x + 30 = the measure of the larger angle. 

sum of the 3 angles = 180 

X + X + (x + 30) = 180 

3x + 30 = 180 

3x = 150 

150 
X = - = 50 

3 

The two smaller angles are each 50°. The larger angle is x + 30° or 50° + 30° = 80°. 

Check and Answer Since 50° + 50° + 80° = 180°, the answer checks. The two I 

smaller angles are each 50° and the larger angle is 80°. 
Now Try Exercise 11 

Recall from Section 2.6 that a quadrilateral is a four-sided figure. Quadri laterals 

include squares, rectangles, parallelograms, and trapezoids. The sum of the measurrs 0
1 

the angles of any quadrilateral is 360°. 

EXAMPLE 3 Water Trough Sarah Fuqua owns horses and uses a water trough · 

whose ends are trapezoids. The measure of the two bottom angles of the trapezoid 
ngleS 

are the same, and the measure of the two top angles are the same. The bottom a 
1 

measure 15° less than twice the measure of the top angles. Find the measure of eac 
1 

angle. 
• . f rhe 

So/utJOn Understand To help visualize the problem, we draw a picture O 
. r 

trapezoid, as in Figure 3.5. We use the fac t that the sum of the measures of the !oU 

angles of a quadrilateral is 360°. 

◄ 



FIGURE 3.6 

EXERCISE SET 3.3 
Warm-Up Exercises 

Section 3.3 Geometric Problems 

Translate Le t x -= th e measure o f each o f th e two smalle r angles. 

T hen 2x - I 5 - th e measure of each o f th e two la rger angles. 

( 
mca-;urc o f the ) f- ( measure of the ) = 360 

two srrw llc r angles two lm ge r angles 

x ~ x + (2x - 15) + (2x - 15) = 360 

Carry Out x f- x -I 2x - I 5 + 2x - 15 = 360 

6x - 30 = 360 
6x = 390 

X = 65 

Each smaller angle is 65 °. Each la rge r angle is 2x - 15 = 2 (65) - 15 = 115". 
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Check and Answ er Since 65" + 65'' + 11 5" + 11 5° = 360", the a nswer checks. 
Each sma lle r angle is 65° and each la rge r angle is 11 5° . I 

I 
NowTry Exercise 27 ) 

EXAMPLE 4 Fenced-In Area Ronald Yates recently started an ostrich farm. H e " 
is sepa rating the ostriches by fencing in three equal rectangular areas, as sh own in 
Figure 3.6. The length of the fenced-in area, /, is to be 30 fee t greate r than the width 
and the total amount of fencing available is 660 feet. Find the length and width of the 
fenced-in a rea. 

Solution Understand The fencing consists of four pieces of fence of le ngth w, 
and two pieces of fence of length /. 

Translate Let w = width of fenced-in area. 

Carry Out 

Then w + 30 = length of fenced-in area. 

(
4 pieces of fence) + ( 2 pieces of fence) = 660 

of length w of length w + 30 

4w+2(w+30) =660 
4w + 2w + 60 = 660 

6w + 60 = 660 
6w = 600 

w = 100 

Since the width is 100 feet, the length is w + 30 or 100 + 30 or 130 feet. 

Check and Answer Since 4(100) + 2(130) = 660, the answer checks. The width of 
the fenced-in area is 100 feet and the length is 130 feet. 

Now Try Exerci s e 37 

Math~XI' MyMathLabj) 
MathXL® MyMathlab 

-- ------ ------

Fill in the blanks with the appropriate word, phrase, or symbol(s) from the following list. 
360" 180° 90° 2/ + 12 12 

isosceles 

equilateral 

l0 d ·1 I l · w 45° qua n atera 

1. In a rectangle, the length is 1 inch more than twice the 
width and the perimeter is 62 inches. Then the width is 

inches. 
2· The area of a rectangle is 120 square inches. If the length is 

10 inches, then the width is ______ inches. 

3· The sum of the measures of the interior angles of a quadrilat-
eral is _____ _ 

4. The sum of the measures of the angles of a triangle is 

5. A triangle with two equa l sides is ca lled _____ _ 

6. A triangle with three equal sides is called ______ _ 

7. The area of a rectangle of length / and width w 1s 

8. A four-sided figure is called a _ ____ _ 
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9. l! OClr ~ O: ;..;; ~ ,: le-- uu,.~ r< 
<,.1 1' t~en each oilier 

~ -=-~· - ,e ::..re:,t'. 

Pi-acticc the '~:ilb Problem ',ohin_ 

ll A Special Triangk: . .\:: equilateraJ triangle is a triangJe that has 
::::-=-= ~-'~ :,: ::.:.,= v'7;.. :cngti:. Tue perimeter of an equilateral 
::-~- :;. ::; ~..5 - ci:ts_ F.nd the length of each side. 

u. £qllibl.er.J Iria:ngie Tu perimeter of an equilate ral trian­
gle ~ ~ ~ :::c-::::=-=t.e:-S. F..nd the length of each s:ide. See Exer­
.:& :.: 

15. Compk:ment1fl': _-\ngk's T v.o angles are com:plemen~-angles 
= :-.:: a;,-=-: r>~ ~.::::r mRiSJ rres is 9(f . Angle A and angle B are 
::.:rr.-~-=.-...ff:--:..:z_. ~£;S. and angle A is 21 " more than ™ ice angle 
B ~ :i"-..c :r~eS of angJ-e A a.nd angle B. 

Corr; plem.en 1a0· Angles 

' I_B/ 
~ 

16. Compjemeo:!M) ADgtes Angles A and B are comple mentary 
ang:lc:S.. and angle B is 14" less than angle A. Find the measures 
of angle A and angle B. See Exercise 15. 

17. Supplemen1a:I) Angles Tv. o angles are supplementary 
angle.. if the sum o f their measures is 18(t. Angle A and 
acgle B <tfe supplementary angles. and angle B is 8° less than 
t'.1rce tjmes angle A . Find the measures of angle A aod 
a.ngle B. 

Supplementary Angles 

·~ Appendix C for more matcrn,I on gc:omttry. 

_-- .. 

IS. SoppJementa.ry A~ -\~re-. A a;irl B ;; ::: ~-':': __ _ 
an£les. and angle A ,, _ mo re ~ -.a- .! . _ _ - :---

19. 

Fi;d the measure~ of arpe A a;;d a;-;.·:: B ~: ~ "__: _ 
1- . 

-Vertical An:gles \\"hen rv.o line:. c:e.-~_ •- -== • __ _ 
eles are called w-rtical ~ \ ·enx.-:a1 ~:;~ .. ~·• 
~easures. Determine the rneasurn Oi :J,r , ~__: __ ~ : -.. 
d ica ted m the foUo,~ing figure.. -- _.. :~ :r. -

-lr - : : 

20. Vertical Angles A pair of wrtical a.n?-}c:S :s =~::-.:.·::-__ _ 
folJo\\in~ figure. Determine the measurt- o: :.:. ::- ·•=-...:::.. ::­
gJes indi~ted. See Exercise 19. -

-.r 21. Unkno~~ Angles One angle of a tnan~.:- _, : ;:-:,.::.­

than the smallest angle. and the third an~i:: ,~ :- ' : " ::...: 
twice the smallest angle. Find the measu:~ .:- : · -c :.::-= 
angles. 

22. Unkno~~ Angles One angle of a triangk 1, : _ 
the smallest angle. and th~ third angle lS 6 tu:.:c~ ~ ..::;· 
as the smallest angle. Find the rneasur~ 01 :.:: :.:_·;: 

angles. 

23. Dimensions of Rectangle The length of a rccun~: '° · :.:: 
more th an its wid th. \Vhat are the d1mens1ons ,_ 1 :.s: :: _ __:­
gle if the pe rimeter is 44 feet '> 

24. Dimensions of Rectangle The penmeter of a ,c~~= . 
120 feet. Find the length and width of the rcei.an~: ~· 
length is twice the width . 

25. Tennis Court Th e length of a regulation tc:nni , ,.: - _ . 
fee t grea te r than t ,~ ice i t5 v. idth. To t pcnrnc::, '. 
co urt is 2213 feet. Fin d the leng th and " id!O 01 : ::~ · -

JI 



rll fio Rikki Blair is building a rcc t-111 g., ul ·i . 
l(I . . ' • r patio. Thc 

· , riinc tc r o f thi.: p a t JO 1s tn he 96 fe e t . D e te n,, · ., 1 . 
pc . . . . . in c t 1c d1111 c 11 -
_. 0 11s l)f th e patlO If th e le ng th IS I n be 6 fcc t I •r - ti . 
, 1 · Cc,S lclll l w 1ce 

the width. 

Parallelogram 111 <1 parallelogram th e ,i 11rosit , . 1 1 . • L , lll g CS HIVC 

111c same m easures. E ac h ul the two large r .1111,1"s · 11 1 • . o . ' e-- ~- 111 a para c -
(l!!ra ll11s 20 less tlrnn J t1111 es th e smaller •ingl"s F' 111 • • ~- • lr1L 1e m ea-
sure o f e11ch a ng le. 

' s· • mall cr 
~ () anglc 

,__~--------/ ◄- La rger 
a ngle 

zs. parallelogram 171e two smaller angles of a paral lelogram 
have equal measures, and the two larger angles each measure 

21° less than twice each smaller angle. Find the measure of 
cach a ngle. 

29. Rhombus A rhombus is a parallelogram with four equal 

sides. Each of the two larger angles of a rhombus is 5 times as 

la rge as the two smaller angles. Find the measure of each of 
the four angles. 

~ ,L" : ~ Smalle< 
)x angle 

.\ I - Larger 
angle 

30. Rhombus Each of the two larger angles of a rhombus are 

20° less than four times the two smaller angles. Find the mea­

sure of each of the four angles . 

...r 31. Quadrilateral The measure of one angle of a quadrilateral is 

10° greater than the smallest angle; the third angle is 14° 

greater than twice the smallest angle; and the fourth angle is 

21 ° greater than the smallest angle. Find the measures of the 

four angles of the quadrilateral. 

32. Quadrilateral The measure of one angle of a quadrilateral is 

twice the smallest angle; the third angle is 20° greater than 

the smallest angle; and the fourth angle is 20° less than twice 

the smallest angle. Find the measures of the four angles of 

the quadrilateral. 

...- 33. Building a Bookcase A bookcase is to have four shelves, includ­

ing the top, as shown. The height of the bookcase is to be 3 feet 

more than the width. Find the width and height of the bookcase 

if only 30 feet of lumber is available. 

Shelf J - lllBI l 
Shelf2-

Shelf 3- 'll'a, x + 3 

Shelf4- , •~1_! 
f---x-1 

,§ Bookcase A bookcase is to have four shelves as shown. The 

height of the bookcase is to be 2 feet more than the width, 

anct only 20 feet of lumber is available. What should be 
the width and height of ihe bookcase? 
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g 
2 mmmm11 
] 

4 

~ 
35. American Flag The dimensions of the American nag appear 

in the figure below. The perimeter of this particul ar nag is 

580 inches. 

36. 

a) Determine its length and width . 

h) What is the width of each of the stripes? 

c) The (left-to-right) width of the blue rectangle is always 

76% of the vertical height of the flag. How many inches is 

that blue width? 

d) The vertical height of the blue rectangle is always 53.85% 

of the vertical height of the flag. How many inches is the 

blue height? 

e) What is the area of this flag? 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

-\ 

width \ 
--------- ---------

L. 9 x 

Source: www.usflag.org 

length 
X 

J 
Storage Shelves Carlotta Perez plans to build storage 

shelves as shown. She has only 45 feet of lumber for the en­

tire unit and wishes the width to be 3 times the height. Find 

the width and height of the unit. 

---~ --=' 

w Ip ( 
w 

37. Fenced-In Area A rectangular area is to be fenced in a lo ng a 

straight river bank as illustrated. The le ngth of the fenceJ -in 

area is to be 5 feet greater than the width . a nd the to ta l 

amount of fencing to be used is 71 feet. Find the width and 

length of the fenced-in area. 

w 
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