
Specicl Querdrilotereils
The difference between the
right word and the almost
right worol is the dif'ference
bet\\teen lightning and the
lightninq bug.

ltlark Twain

hvestigotion 2.7

Writc a good definit icln for each
others in y'our class. Agree on a
[o ), 'our definit icln l ist. Draw and

l.* Define trapezoid.

Tropezoids

Note: Nlatching arrows in a diagram indicatc parallel segmcnts.

2. Dclinc klte.

Kites Not kites

geometric term or figure. Discuss 1'our definit ions lr, ith
common sct of definitions for 1'clur class and add thcm
Iabcl a picture tcl i l lustratc cach definit ion.

Not tropezoids
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3. l)cfinc parallelogram.

Porollelogroms
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Not porollelogroms
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4.

Not rhombuses

ilAO
5.* Define rectanale.

Rectongles

6.*

Both polygons arc parallelograms.

Define square.

Squores Not squores

R

D

()uadrilateral ABC'D is a rhombus.

Quadrilateral PQRS is a rectanglc.

Exercise SeI 2.7

In Exercises l-I0, writc the r,r 'ords or the sy'mbols that

l. The three undefincd clcmcnts clf geometry are
-1- ,  -?- ,  and ?

3. "Line segmcnt Ats" is written in symbolic form
( 1 5  !

5. "Angle ABC" is written in s1'mbolic form
')

( l -  |  .

7. I 'he geometric tool used to measure an angle is
cal led a - '1- .

9. The sentence "Segment AB is perpendicu-

lar to l ine CD" is nrritten in symbolic
form as -?-.

makc the statement truc.

2. "Line AB" is rvrittcn in symbolic form as ?

4. "Ray AB" is written in s1'mbolic form as -' l-.

6. The point where the two rays of an angle meet
i s  ca l l ed  t he  * ' /

8. "Line AB is parallel to segment CD" is written
in symbolic form as -?-.

10. The angle formed b1'a l ight ra1,'coming into a
mirror is ?- the angle formed by a light ray
lear  ing the mir ror .

Not rectongles
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In Exercises lI-22, identif i ' the statement as true or false. For each false statement, sketch a
counterexample that proves the statement false.

I l. An angle is measured in degrees. 12. An acute angle is an angle whose measure ls
less than g0'.

13. An obtuse triangle has exactly'one angle whose 14. A diagonal is a l ine segment that connects anv
measure is greater than 90'. t\,\ro yertices of a polygon.

15. If the measures of two angles add up to 90.,
then they are supplementary.

17. .{n angle bisector is an1'ra}'or segment that
dir,ides an angle into two angles.

19. A trapezoid is a device used to capture zoids.

21. A kite is a parallelogram.

16. If two lines intersect to form a right angle,
then the l ines are perpendicular.

18. A median of a triangle is a l ine seflment from a
vertex to the midpoint of the opposite side.

20. A rhombus is a parallelogram lvhose sidcs all
have the same measurc.

22. Ever)'square is a rectangle.

Venn d or;1ronr lor poro e oqronr:

Triongles

1.r , "  #nigh,
A Obtuse  / \  - / \

"  / \  s , o b {  
- } . " r " ,  

/ \
Jcolene I I Isosceles

_r_ ___* _r_ 
scorene

Tree d ogron, lor triong es

In Erercises 23-'28, draw a triangle that f its the name. If impossible, write "not possible." Usc
\ our geometric tools to makc 1,our drawings as accurate as possible.

23. Scalene triangle

24. Scalene acute triangle

25. Obtuse isosceles triangle

26. Isosceles right triangle

27. Equilateral right triangle

28. Scalene isosceles triangle

29.-Copy thc pool table and thc balls shown. lf
the cue ball is hit as indicated, show the
path of the five ball as it hits thrce cush-
ions bcfore coming to rcst.

30. At right is a concept map showing thc relation-
ships between somc members of the parallelogram
family. This typc of concept map is known as a
Venn diagram. Fill in the missing names.

31. Manl'of thc geometric f igures you have defined are
closely,related to one anothcr. A diagram can help
you see the relaticlnships between them. At right is
a conccpt map showing the rclationships between
members of the triangle family. This type of con-
cept map is known as a tree diagram because the
relationships are shown as branches of a tree. Copy
and fill in the missing branches of thc tree diagram
for triangles.

32. What types of quadrilaterals have one or more lines
of symmetry? Describe the reflectional symmetr),of
these special quadrilaterals and write new
symmetry-based definitions for them.
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Lesson 2.8

----+---->

Spoce Geometry
Space: The final fronner

Star Trek

In the beginning lessons of this chapter you were introducecr ro point, Iine, and. prane,
and 1'ou used those terms to define a wide range of other geometric f igures, from ra1,s
to polygons. All of your work, hower.'er, was done on a single flat surface, a singre plane.
In this lesson you wil l learn a l itt le about space geometry: the geometr), of objects that
are not restrictcd to a flat surface (not necessaril l ,coplanar). The geomctric solid 1,ouare probably most familiar with is the basic box, or rectangular solid. you lcarned hclw
to draw boxes using perspecti\re in Chapter 0. Perspective makes solicls look morc
realistic, so it 's often uscd in art. But for the purpose of doing geometry, it,s not usuall l,
necessary to draw solids in pcrspective. Belclw are tips for drawing rectangular solicls
lrrithout perspecti\/e.

Step 1 Step 2

Rectongulor solid (foce

t jse dashed l ines to rcprescnt  l ines that  would not  be
aclual ly  sOl id.

[]

closest fo the viewer)

l ' isible if this ob.jcc \,\cre

-l
_I

I
I
i

Step I Step 2

Rectongulor solid (edge closest to the viewer)

Sclme othcr three-dimensional <tbiects or
basic geomctric scll ids shclwn below.

Step 3

space tigures you wil l studl-include the six

&
Pyromid

reA
Cylinder Cone

prism

]TRODUCING GEOMETRY

Sphere Hemisphere
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Formal definitions of these solids will come in a later chapter. The shapes of the
solids are probably alreadl' familiar to you even if }'ou are not familiar r,r'ith their formal
names. The ability to draw these geometric solids is an important visual-thinking skill.
Here are some drawing tips. Don't forget the hidden lines.

Cylinder

Step 
'l

Step 1

Step I

Sphere

Step I

Cone

Hemisphere

Step 2

Step 4

Step 4

ffi
l l i l l
t l l l

Step 2

\_:____-_-,

Step 2

a
t l
t l

Step 2

f--1
t l
t le)

- - - - \
\ _ ___-'

Step 2

Pyromid

Prism

Step I
a

Step 3
o

Step 1

Step 3

+
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Exercise Set 2.8

In Exercises 1-6, draw the figure. Study the drawing tips provided on the previous page
before you start.

l. Cylinder

3. Prism with a hexagonal base

5. Sphere

2. Cone

4. P1'ramid \,\,ith a heptagonal base

6. Hemisphere

7. This small neighborhood police station (called a

koban) in Tokyo is a prism-shaped building with a
pyramid roof and a cylindrical porch. Draw a cy'lin-

drical building with a cone roof and a prism-

shaped porch.

In Exercises 8-11, draw and label the solid figure

described. In Exercises 8-10, make a scaled drawing of

the figure. For example, in Exercise 9 you are asked to

drar'r a rectangular solid 2 m by 3 m b1' 4 m. There is

no \\a). 'that you're going to draw a solid that is actual-
Ir that bi.g. Draw the solid at a smaller scale so that
the dimensions are about 2 units b1' . l units by,l units,
then label the figure with meters.

8. A rectangular solid with a base 6 cm by 12 cm, a
height of 3 cm, and a face closest to the Viewer

9. A rectangular solid 2 m by 3 m b1'.{ m, sitt ing on
its biggest face, with an edge clclsest to the viewer

10.*A rectangular solid 3 inches by,{ inches b1'5 inches resting on its smallest facc.
Draw lincs on the three visible surfaces shor,r'ing how the solid can be divided into 60
cubic-inch boxes.

I l. A cube (a prism, each face being a square). Draw lines on the three visible faces to
show how it can be divided into 27 identical smaller cubes.

ln Erercises 12-14, find the lengths x and y. (Each angle on each poll'gonal side of the
block is a right angle.)

NTRODUC]NG GEOMETRY
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Each figure in Exercrses 15-17 represents a card with a rvire attached. The three-dimensional

figure formed by spinning the two-dimensional figure on the wire betn'een your fingers is

called a solid of revolution. Sketch the solid of revolution formed when the two-dimensional

figure is revolved b1'spinning the lvire.

15.*  |  16 . 17 .

3 '

3 "

3:

3r

3 :

\Vhen a solid is cut

sketch thc section

t 8 .

b1' a plane, the resulting Plane
formed when the solid is sliced

figure is called a section. In Exercises lt l-21'

b1'the plane, as shown.

21.20.19 .

This set of ercrcises wil l help you visualize relationships between geometric f igures in thc

plane and in space. All thc statements in Excrcises 22-.14 are true cxcept tn'o. Make a sketch or

use phl,sical clbjects to dcmonstrate each true statement. For the two false statements, prtlducc

a countercxample demonstrating that each is false. Pcncil t ips and thumbtacks can rcprescnt

points. I{ulers, pencils, spaghctti, or stiff l l ires can reprcsent l ines. Shects of hearl 'paper,

cardboard, or )/ollr dcsk top can rcpresent planes.

22. One and onll 'one distinct l inc can be dran'n

through two different Points.

23. One and onll '  onc distinct plane can be made

to pass through three noncoll incar points.

24. Exactl1'onc disti.nct plane passes thr<lugh one

Iine and a point not on the l inc'

25. tf a l inc intcrsects a plane not containing lt,

then the in terscct ion is  cxact l l 'one point .

26.*lf two lines are perpendicular to the same line,

then thel are parallel.

27. If two different planes intersect, then their

intersection is a l ine.

28. lf a l ine and a plane have no points in common, then thel' are parallel.

29. lf tlv<l coplanar lines are both perpendicular to a third line in the same plane, then the two

lines are parallel.

30. lf twct different planes do not intersect, then thel'are parallel.

l 1 4 CHAPTER 2



3l ' If a plane intersects two parallel planes, then the l ines of intersectron are parallel.
32' If three random planes intersect (no two parallel and no three through the same

line), then thel'divide space into six parts.

33' If a line is perpendicular to two lines in a plane, but the line is not containecl in the
plane, then the line is perpendicular to the plane.

34'*lf two lines are perpendicular to the same plane, then thel'are parallel to each other.
35. N,{iriam the Magician placecl four cards faceup on her magic table (the four cards

shown below left). Blindfolded, she instructed someone from her audience to come
up to the stage and turn exactly one card around 1g0".

,trTETtrlrr ,TtTITE 1,l
l r l l * * l l " ' i  I  i l  r l l * * l i  , ' r l
r f  t l r r t  fd i t .  . i r  t  r  l i i l  r  f ; t [+  t8 l t . r_q ]

After turn
l\l ir iam removcd her blindfolcl and claimcd shc lvas able tcl determine lr,hich card wns
turncd lt30. b1"'magically reading the psy'chrc energ}, cmanating fnrm thc cards.,, of
course,  i t  is  possib le to f igure out  which card was turned around u, , i thc lut  magic.  can
1ou figure clut lvhich card was turnccl/

t -L
$,[
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r , fmproving Visuol Thinking Skills*pictu re patterns I

Here is a sequence you ,,read" left to right.

Which comes next?
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