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Acute angle: An angle whose measure is less 

than 90°. 92 

Acute triangle: A triangle all of whose angles 

are acute. 158 

Altitude of a prism: (1) A line segment that 
connects the planes of the bases of a prism 

and that is perpendicular to both of them. 

(2) The length of that line segment. 640 

Altitude of a pyramid: (1) The perpendicular 
line segment from the apex of a pyramid to 

the plane of its base. (2) The length of that 
line segment. 648 

apex 

altitude 

Altitude of a quadrilateral that has parallel 
sides: (1) A perpendicular line segment 

that connects points on the lines of the 
parallel sides. (2) The length of that line 
segment. 359 

Altitude of a triangle: (1) A perpendicular 
line segment from a vertex of a triangle to 
the line of the opposite side. (2) The length 
of that line segment. 352 

Angle: A pair of rays that A 
have the same endpoint. 

The angle in the figure at 

the right can be named 
ZO or ZAOB or ZBOA; O 

this notation also stands 

for the measure of this angle. The measure 

might either be found by using a protractor 
or worked out by the geometry of a given 

problem. 13 

B 

Angle of inclination: The angle that a line 

forms with the horizontal. 461 
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Antipodal points: The two points of 
intersection of a sphere with a line through 

its center. 691 

Apothem of a regular polygon: A 
perpendicular line segment from the center 
of the polygon to one of its sides. 574 

central 
angle 

center 

radius 
apothem a 

Area: Measure of extent for plane figures. 
Determined by using the Area Postulates 
for polygonal regions or as limits of the 
areas of polygons (as described for the area 
of the circle) for curved regions. The 
methods can be extended to finding the 
areas of surfaces in three dimensions, 

including the area of a sphere. 20, 664-665 

Area of a circle: The limit of the areas of 

inscribed regular polygons. Archimedes 

extended this method to find the areas of 

figures bounded by curves by using areas 
of inscribed and circumscribed polygons. 
598 

blue area < curved region area < red area 

Betweenness of Points: An intuitive notion, 

formally defined as follows by using the 
Ruler Postulate. A point is between two 

other points on the same line iff its 

coordinate is between their coordinates. 

(More briefly, A-B-C iff a< b< cor 
a> D> G) BS 
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Betweenness of Rays: An intuitive notion, 
formally defined as follows by using the 
Protractor Postulate. A ray is between two 

others in the same half-rotation iff its 

coordinate is between their coordinates. 

(More briefly, OA-OB-OC iff a< b< cor 
a>bp>c) 93 

Birectangular quadrilateral: A quadrilateral 
that has two sides perpendicular to a third 

side. 697 

Bisector of an angle: A line or ray that 
divides an angle into two equal angles. 99 

Center of a regular polygon: The center of 
the circumscribed circle of the polygon. See 
Apothem of a regular polygon. 574 

Central angle of a circle: 
An angle whose vertex A 
is the center of a circle. 
498 “ 

Central angle of a regular 
polygon: An angle 
formed by radii drawn 
to two consecutive vertices of the polygon. 
See Apothem of a regular polygon. 574 

Centroid of a triangle: The point in which 
the medians of a triangle are concurrent. 
Physically, a uniform triangular region 

balances perfectly in any position when 

supported at its centroid. 549 

Cevian of a triangle: A line segment that 
connects a vertex of a triangle to a point 

on the opposite side. 554 

Chord of a circle: A line segment that 
connects two points of a circle. 485 

Circle: The set of all points in a plane that are 

at a given distance from a given point in 
the plane. 484 

Circumcenter of a polygon: The center of the 
circle circumscribed about the polygon. 

Toil 

Circumference of a circle: The limit of 

the perimeters of the inscribed regular 

polygons. 592 

Circumscribed circle about a polygon: The 
circle that contains all of the vertices of the 
polygon. 531 

Circumscribed polygon about a circle: A 
polygon each of whose sides is tangent to 

the circle. 542 

Collinear points: Points that are contained by 
the same line. 9 

Complementary angles: Two angles whose 
sum is 90°. 105 

Concave polygon: A polygon that is not 
convex. 258 

Concentric circles: Circles that lie in the same 

plane and have the same center. 484 

Concurrent lines: Lines that contain the same 

point. 9 

Cone: Suppose that A is a plane, R is a 
circular region in plane A, and P is a point 
not in plane A. The solid made up of all 
segments that connect P to a point of 
region Ris acone. 654 

P 
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Congruent figures: Informally, two figures 
are congruent if they have the same size 
and shape so that, if one is superimposed 
on the other, they match exactly. Formally, 

two figures are congruent if there is an 
isometry such that one figure is the image 
of the other. This definition of congruence 
for figures in general agrees with the 
definition of congruent triangles and extends 
the idea of same size and same shape to all 
plane and solid shapes. 140, 312 

Congruent triangles: Two triangles for which 
there is a correspondence between their 
vertices such that all of their corresponding 
sides and angles are equal. 140 

Converse of a conditional statement: The 

statement formed by interchanging the 
hypothesis and conclusion of the conditional 

statement. 47 

Convex polygon: A polygon such that every 
line segment that connects two points 
inside it lies entirely inside the polygon. 
More generally, a plane figure or a solid 
shape is convex iff every line segment 
connecting two points inside the figure or 
shape also lies inside it. 258 

Coplanar points: Points that are contained in 
the same plane. 9 

Corollary: A theorem that can be easily 
proved as a consequence of a definition, a 
postulate or another theorem. 99 

Cosine of an acute angle of a right triangle: 
The ratio of the length of the adjacent leg 
to the length of the hypotenuse. More 
generally, see Trigonometric functions. 455 

fy) 
cos A= — B 
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Cross section of a geometric solid: The 
intersection of a plane and the solid. 641 

Cube: A rectangular solid whose length, 
width, and height are equal. 629 

730 Glossary 

Cyclic polygon: A polygon for which there 
exists a circle that contains all of the 

vertices of the polygon. 530 

Cylinder: Suppose that A and B are two 
parallel planes, R is a circular region in one 
plane, and / is a line that intersects both 

planes but not R. The solid made up of all 
segments parallel to line / that connect a 
point of region R to a point of the other 
plane is a cylinder. 655 

Decagon: A polygon that has 10 sides. 573 

Degree measure of an arc: The measure of 
the central angle of an arc. 498 

Diagonal of a polygon: A line segment that 
connects any two nonconsecutive vertices 

of a polygon. 259 

Diameter of a circle: (1) A chord that contains 
the center of a circle. (2) The length of a 
chord that contains the center. 485 

Dilation: Informally, a transformation in 
which a figure is reduced or enlarged. 300 



Distance between two parallel lines: In 
general, the length of any perpendicular 
segment connecting one line to the other. 

I2 

I; 

Distance between two points: An intuitive 
idea of what we measure by using a ruler. 
Formalized by the Ruler Postulate. The 
distance between the endpoints of a line 
segment gives the length of the segment. 
85 

Distance from a point to a line: In general, 
the length of the perpendicular segment 
from the point to the line. 

P l 
d 

Dodecagon: A polygon that has 12 sides. 

585 

Dodecahedron: A polyhedron that has 12 
faces. The faces of a regular dodecahedron 
are regular pentagons. 0678 

o 
Equiangular polygon: A convex polygon all 

of whose angles are equal. 572 

Equiangular triangle: A triangle all of whose 
angles are equal. 158 

Equilateral polygon: A polygon all of whose 
sides are equal. 572 

Exterior angle of a triangle: An angle that 
forms a linear pair with an angle of the 

triangle. 191 

A 

B CG 

Geometric mean: The number 3 is the 

geometric mean between the numbers a 

fa a 
and ciff a, b, and care positive and — = b pest 

380 

Glide reflection: A transformation that is the 

composite of a translation and a reflection 

in a line parallel to the direction of the 

translation. 313 
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Great circle of a sphere: A set of points that is 
the intersection of the sphere and a plane 
containing its center. 690 

2 Heptagon: A polygon that has seven sides. 573 

Hexagon: A polygon that has six sides. 19 

Hypotenuse of a right triangle: The side 
opposite the right angle of the triangle. 66 
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Icosahedron: A polyhedron that has 20 faces. 

The faces of a regular icosahedron are 
equilateral triangles. 678 

Incenter of a polygon: The center of the 
inscribed circle of the polygon. 542 

Inscribed angle of a circle: An angle whose 
vertex is on a circle and whose sides each 

intersect the circle in another point. 505 

B 

8 
Inscribed circle in a polygon: A circle for 

which each side of the polygon is tangent 

to the circle. 542 

Inscribed polygon in a circle: A polygon 
each of whose vertices lies on the circle. 

Soil 

Isometry: A transformation that preserves 

distance and angle measure. 300 

Isosceles trapezoid: A trapezoid whose legs 
are equal. 281 
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Isosceles triangle: A triangle that has at least 
two equal sides. 157 

Lateral area of a prism: The sum of the areas 
of the lateral faces of a prism. Lateral area 

excludes the areas of the bases of a prism. 

635 

Length of a line segment: The distance 
between its endpoints. 85 

Line segment: Part of a line bounded by two 
endpoints. If the endpoints are A and B, 

then the segment is written as AB (or BA). 
9 

Linear pair: Two angles that have a common 
side and whose other sides are opposite 
fayss ait 

Median of a triangle: A line segment that 
connects a vertex of a triangle to the 

midpoint of the opposite side. 549 

G 
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Midpoint of a line segment: The point that 
divides a line segment into two equal 

segments. 98 

Midsegment of a triangle: A line segment 
that connects the midpoints of two of a 

triangle’s sides. 286 

(G 



Net: A two-dimensional pattern of polygons 
that, when folded together, forms a 

polyhedron. 635 

Nonagon: A polygon that has nine sides. 573 

Noncollinear points: Points that do not lie 
on the same line. 9 

Oblique line and plane (or two planes): A 
line and a plane (or two planes) that are 
neither parallel nor perpendicular. 620 

Obtuse angle: An angle whose measure is 
more than 90° but less than 180°. 92 

Obtuse triangle: A triangle that has an 
obtuse angle. 158 

Octagon: A polygon that has eight sides. 19 

Octahedron: A polyhedron that has eight 
faces. The faces of a regular octahedron are 
equilateral triangles. 678 

» a 
Opposite rays: Informally, two rays are 

opposite rays if they have a common 
endpoint and point in opposite directions. 
Formally, rays AB and AC are opposite rays 

iff B-A-C. 19 

C 
A 
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Orthocenter of a triangle: The point in which 
the lines containing the altitudes of a 
triangle are concurrent. 549 

Parallel line and plane: A line and a plane 
that do not intersect. 619 

Parallel lines: Lines that lie in the same plane 
and do not intersect. 118 

Parallel planes: Planes that do not intersect. 
619 

Parallelogram: A quadrilateral whose 
opposite sides are parallel. 265 

Pentagon: A polygon that has five sides. 19 

Perimeter of a polygon: The sum of the 
lengths of the sides of a polygon. 20 

Perpendicular bisector of a line segment: 
The line that is perpendicular to the line 
segment and that divides the segment into 
two equal parts. 212 

A 

M 

| B 

Perpendicular line and plane: A line and a 
plane that intersect such that the line is 
perpendicular to every line in the plane 
that passes through the point of 
intersection. 620 

Perpendicular lines: Lines that form a right 
angle. 117 

Perpendicular planes: Two planes such that 
one plane contains a line that is 

perpendicular to the other plane. 620 

Plane: A flat unbounded surface. 9 

Polygon: A connected set of at least three line 
segments in the same plane such that each 
segment intersects exactly two others, one 

at each endpoint. 139 
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Polygonal region: The union of a polygon 
and its interior. 339 

Polyhedron: A solid bounded by parts of 
intersecting planes. 628 

Postulate: A statement that is assumed to be 

true without proof. We choose our 

postulates for their natural intuitive appeal 
and for their ability to capture the basic 

properties of space from which the rest of 

geometry can be developed. 61 

Prism: Suppose that A and B are two parallel 

planes, R is a polygonal region in one 

plane, and / is a line that intersects both 

planes but not R. The solid made up of all 
segments parallel to line / that connect a 
point of region R to a point of the other 
plane is a prism. 634 

Proportion: An equality between two ratios. 
379 

Pyramid: Suppose that A is a plane, R is a 
polygonal region in plane A, and P is a 
point not in plane A. The solid made up of 

all segments that connect P to a point of 
region R is a pyramid. Point P is the apex 

of the pyramid. 647 
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Pythagorean triple: A set of three integers 
that can be the lengths of the sides of a 

right triangle. 437 

Quadrilateral: A polygon that has four sides. 
bo 

Radius of a circle: (1) The distance between 
the center of a circle and any point on it. 

(2) A line segment that connects the center 
of the circle to any point on it. 485 

Radius of a regular polygon: A line segment 
that connects the center of the polygon to a 
vertex of the polygon. See Apothem of a 
regular polygon. 574 

Ratio: The ratio of the number a to the 

number 0 is the number as 379 

Ray: Part of a line that extends endlessly in 
one direction. If a ruler is placed on a line, 

points with coordinates that are zero or 

positive form a ray. The ray in the figure 

below is named ray AB. 13 

A 

Rectangle: A quadrilateral each of whose 
angles is a right angle. 259 

Rectangular solid: 
A polyhedron that 
has six rectangular 

faces. 628 

Reflection of a point 
through a line: The reflection of point P 
through line / is point P itself if P is on J. 
Otherwise, it is point P’ such that / is the 
perpendicular bisector of PP’. 305 



Reflection symmetry: A figure has reflection 
(line) symmetry with respect to a line iff it 
coincides with its reflection image through 

the line. 320 

Reflex angle: An angle whose measure is 
more than 180°. 498 
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Regular polygon: A convex polygon that is 
both equilateral and equiangular. 572 

Regular polyhedron: A convex solid having 
faces that are congruent regular polygons 
and having an equal number of polygons 
that meet at each vertex. Euclid showed 

that there are five regular polyhedra: the 

tetrahedron, the cube, the octahedron, the 

dodecahedron, and the icosahedron. 678 

Rhombus: A quadrilateral all of whose sides 

are equal. 276 

Right angle: An angle whose measure is 90°. 

92 

Right triangle: A triangle that has a right 
angle. 158 

Rotation: Informally, a transformation in 
which a figure is rotated a certain number 
of degrees about a fixed point. Formally, a 

transformation that is the composite of two 
successive reflections through intersecting 
lines. 307 

Rotation symmetry: A figure has rotation 
symmetry with respect to a point iff it 

coincides with its rotation image through 

less than 360° about the point. 319 

Saccheri quadrilateral: A birectangular 
quadrilateral whose legs are equal. 697 

Scalene triangle: A triangle that has no equal 
sides. 157 

Secant: A line that intersects a circle in two 

points. 511 

Secant angle: An angle whose sides are 
contained in two secants of a circle so that 

each side intersects the circle in at least one 

point other than the angle’s vertex. 511 

bs 
Sector of a circle: A region bounded by an arc 

of the circle and the two radii to the 
endpoints of the arc. 605 

be 

Similar figures: Informally, two figures are 
similar if they have the same shape, though 

they may differ in size. In similar figures, 
corresponding segments are proportional 
and corresponding angles are equal. 
386-387 

Similar solids: See Similar figures. 670 
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Similar triangles: Two triangles for which 
there is a correspondence between their 

vertices such that their corresponding sides 

are proportional and their corresponding 

angles are equal. 386 

A A’ 

B Cc! 

B' 

Sine of an acute angle of a right triangle: 
The ratio of the length of the opposite leg to 

the length of the hypotenuse. More 
generally, see Trigonometric functions. 455 

Skew lines: Two lines that are not parallel 

and do not intersect. 619 

Slope: The slope m of a nonvertical line that 

contains the points P\(x, y;) and Po(x, ya) 

isan SE ee 
run Xo — X1 

Sphere: The set of all points in space that are 
at a given distance from a given point. 662 

Square: A quadrilateral all of whose sides 
and angles are equal. 276 
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Straight angle: An angle whose measure is 
ISO ano? 

Supplementary angles: Two angles whose 
sum is 180°. 106 

Symmetry with respect to a line: Two points 
are symmetric with respect to a line iff the 

line is the perpendicular bisector of the line 

segment connecting the two points. See 
Reflection symmetry. 212 

Symmetry with respect to a point: Two 
points are symmetric with respect to a 

point iff the point is the midpoint of the line 

segment connecting the two points. A 
figure that has symmetry with respect to a 

point coincides with its rotation image 

through 180° about the point. 266 

Tangent: A line in the plane of a circle that 

intersects the circle in exactly one point. 

49] 

Tangent of an acute angle of a right triangle: 
The ratio of the length of the opposite leg to 
the length of the adjacent leg. More 
generally, see Trigonometric functions. 449 

tanA= = B 

ti |: 
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Tangent segment: Any segment of a line 
that is tangent to a circle that has the point 
of tangency as one of the segment’s 
endpoints. 517 

Pp 

A 

Tetrahedron: A polyhedron 
that has four faces. The faces 

of a regular tetrahedron 
are equilateral triangles. 
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Theorem: A statement that is proved by 
reasoning deductively from already 

accepted statements. 51 

Transformation: A one-to-one correspon- 
dence between two sets of points. 
Examples of transformations include 
isometries, which preserve the size and 

shape of figures. Isometries give us the 
general definition of congruent figures. 
Isometries include reflections, translations, 

rotations, and glide reflections. Also 
important are dilations, which preserve 

shape but may alter the size of figures. 
299-300 

Translation: Informally, a transformation in 
which a figure is slid a certain distance in a 
given direction without being turned. 
Formally, a transformation that is the 

composite of two successive reflections 
through parallel lines. 307 

Translation symmetry: A pattern has 
translation symmetry if it coincides with a 

translation image. 320) 

Transversal: A line that intersects two or 

more lines that lie in the same plane in 

different points. 219 

Trapezoid: A quadrilateral that has exactly 
one pair of parallel sides. 281 

Triangle: A polygon that has three sides. 19 

Trigonometric functions: For acute angles, 
see Cosine, Sine, and Tangent. More 

generally, you can discover by working 
with a calculator that you can find cos x, 

sin x, and tan x where the number of degrees 
of x ranges widely. The interpretation of 

(cos x, sin x) 

O (1,0) 

these trigonometric functions is as follows. 
If a unit segment with one endpoint at the 
origin is rotated counterclockwise through 
an angle of x degrees starting with its other 
endpoint at (1, 0) on the x-axis, the other 
endpoint of this segment will end up at the 
point having coordinates (cos x, sin x). 
Other trigonometric functions such as the 
tangent can be defined for general angles 
by the equations that define them in terms 
of sines and cosines of acute angles; for 

sin « 
example, tan x = ——. 

cos x 

Vertical angles: Two angles such that the 
sides of one angle are opposite rays to the 
sides of the other. 111 
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Formulary 
CIRCLE 

Circumference: c= 7d Se 

Area: A= mr 

C= ii 

2 

Central angle: 21 = mAB 

Inscribed angle: 22 = 5 mAB 

Secant angles: 23 = 5 (mAB + mCD) 

i 
L4=— 

2 

CONE (Circular) 

Volume: V= = Bh 

CUBE 

Diagonal: d= ¢V3 

Area: A = 6¢? 

Volume: V= e? 

CYLINDER (Right circular) 

Lateral area: A = 27rh 

Total area: A = 2arh + Qar? 

Volume: V= Bh= mr2h 
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(mAB — mCD) 

DISTANCE AND SLOPE 

MD pat 4 

Pi (x;y) 

Distance: d= V (x9 — x)? + (yo — 91)? 

Slope: m= tISC peep) Dae 
KUN) |e ota 

PARALLELOGRAM 

Area: A = bh 

PRISM 

Volume: V= Bh 

PYRAMID 

Volume: V= = Bh 

QUADRILATERAL (Convex) 

B 

D 

Angle sum: ZA + ZB + ZC + ZD = 360° 



RECTANGLE SIMILAR TRIANGLES (AND POLYGONS) 

i $2 

< : eS: 
Given the side ratio, 2 = r 

5} 

Perimeter: p = 21+ 2w 

Area: A = lw 

RECTANGULAR SOLID 

5 Cea 
Altitude ratio: re =7 

1 

po 
Perimeter ratio; — = 7 

1 
Diagonal: d= 2+ w+ h? 

oP =D 
Area: A = 2lw + 2wh + 2th Area ratio: ne r 

1 

Volume: V= lwh 
SLOPE RELATIONS 

REGULAR POLYGON (n sides) 

ier
 

b 

N= nsin dal 
n 

Pie tog ee 
n n Parallel lines: m, = mo 

S 
Perimeter: p = ns = 2Nr Perpendicular lines: m;mz = —1, 

Area: A = Mr? i 
S01 == —— 

mg 

SIMILAR SOLIDS 

SPHERE 

Area: A = 4a1r? 

Volume: V= <a 

es 
Given the edge ratio, a r SQUARE 

AA 
Area ratio: vi = 7? Diagonal: d= sV2 

l 
Vo Fermeters: ) =45 

Volume ratio: 7 ay 
1 Area: A= s? 
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TRAPEZOID TRIANGLE, EQUILATERAL 

Meng ee 
2 s s 

Area: A = V3 J 
4 

5 

G 

7 x 

B C A 

1 
>A=—h(h + b Area 9 (b, + bs) TRIANGLE, RIGHT 

TRIANGLE i 

B Area: A= 9% 

Pythagorean Theorem: c? = a? + 6? 
G a a b 

Sine ratio: sin A = —, sin B = — 
fe ¢ 

A 
b £ Cosine ratio: cos A = 2, cos B = : 

Perimeter: p=a+b+c 

l Tangent ratio: tan A = a tan B = a 
Area: A = 9 oh b 

Angle sum: ZA + ZB + ZC = 180° b 
a 

Taworenee sin A _ sin B _ sin Cc 

ee: b C 

Law of cosines: a2 = b? + c2 — 2bc cos A c 

be a7 | c= acces B Altitude mean: ~ = Z 

c2 = a2 + b2 — 2Qabcos C ) 

Leg means: — = ae 
x’ b 

Side-Splitter Theorem: 

- = < TRIANGLE, RIGHT (Isosceles) 

es mage WN Te Leg: a C/A? ‘ 
+ + 

‘ b ? : ee Hypotenuse: ¢ = aV2 G5c ae 

TRIANGLE, RIGHT (30°-60°) 

Shorter leg: a@ 

Longer leg: b= V3a= aV3 

Hypotenuse: ¢ = 2a ; 

Ceva’s Theorem: 

a eed 
bide 
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Teacher: “. . . and now | want to 
prove this theorem.” 

Pupil: “Why bother to prove it, 
teacher? | take your word for it.” 

Postulates and Theorems 

Chapter 2 

Postulate 1 Two points determine a line. 61 

Postulate 2 Three noncollinear points 

determine a plane. 61 

Theorem The Pythagorean Theorem. The 
square of the hypotenuse of a right triangle 

is equal to the sum of the squares of the 

other two sides. 65 

Theorem The Triangle Angle Sum Theorem. 
The sum of the angles of a triangle is 180°. 
66 

Theorem If the diameter of a circle is d, its 

circumference is 7d. 66 

Theorem If the radius of a circle is 7, its area 

is mr2. 66 

Chapter 3 

Postulate 3 The Ruler Postulate. The points on 
a line can be numbered so that positive 

number differences measure distances. 85 

Postulate 4 The Protractor Postulate. The rays 

in a half-rotation can be numbered from 0. 

to 180 so that positive number differences 

measure angles. 92 

Theorem 1 The Betweenness of Points Theorem. 

If A-B-C, then AB + BC = AC. 86 

Theorem 2 The Betweenness of Rays Theorem. 

If OA-OB-OC, then 
ZAOB + ZBOC = ZAOC. 93 

Corollary to the Ruler Postulate A line 
segment has exactly one midpoint. 99 
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Corollary to the Protractor Postulate An 
angle has exactly one ray that bisects it. 
100 

Theorem 3 Complements of the same angle 
are equal. 106 

Theorem 4 Supplements of the same angle 
are equal. 106 

Theorem 5 The angles in a linear pair are 
supplementary. 111 

Theorem 6 Vertical angles are equal. 112 

Theorem 7 Perpendicular lines form right 
angles. 118 

Corollary to the definition of a right angle 
All right angles are equal. 118 

Theorem 8 If the angles in a linear pair are 

equal, then their sides are perpendicular. 

118 

Chapter 4 

The Distance Formula The distance between 

the points P(x), y,) and Po(%, yg) is 

V (x9 Fs vail a (yo = yi)?.° 134 

Postulate 5 The ASA Postulate. If two angles 

and the included side of one triangle are 
equal to two angles and the included side 

of another triangle, the triangles are 

congruent. 147 

Postulate 6 The SAS Postulate. If two sides 
and the included angle of one triangle are 
equal to two sides and the included angle 
of another triangle, the triangles are 

congruent. 147 

Corollary to the definition of congruent 
triangles Two triangles congruent to a 
third triangle are congruent to each other. 
141 

Theorem 9 If two sides of a triangle are 
equal, the angles opposite them are equal. 
158 

Corollary An equilateral triangle is 
equiangular. 159 

Theorem 10 If two angles of a triangle are 
equal, the sides opposite them are equal. 

159 
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Corollary An equiangular triangle is 
equilateral. 159 

Theorem 11 Zhe SSS Theorem. If the three 
sides of one triangle are equal to the three 
sides of another triangle, the triangles are 

congruent. 164 

Chapter 5 

Theorem 12 The Exterior Angle Theorem. An 
exterior angle of a triangle is greater than 
either remote interior angle. 191 

Theorem 13 If two sides of a triangle are 
unequal, the angles opposite them are 

unequal in the same order. 196 

Theorem 14 If two angles of a triangle are 
unequal, the sides opposite them are 
unequal in the same order. 196 

Theorem 15 The Triangle Inequality Theorem. 
The sum of any two sides of a triangle is 
greater than the third side. 201 

Chapter 6 

Postulate 7 The Parallel Postulate. Through a 
point not on a line, there is exactly one line 

parallel to the given line. 226 

Theorem 16 In a plane, two points each 
equidistant from the endpoints of a line 
segment determine the perpendicular 
bisector of the line segment. 212 

Theorem 17 Equal corresponding angles 
mean that lines are parallel. 220 

Corollary 7 Equal alternate interior angles 

mean that lines are parallel. 220 

Corollary 2 Supplementary. interior angles on 

the same side of a transversal mean that 

lines are parallel. 220 

Corollary 3 In a plane, two lines perpendicular 
to a third line are parallel. 220 

Theorem 18 In a plane, two lines parallel to 

a third line are parallel to each other. 226 

Theorem 19 Parallel lines form equal 
corresponding angles. 231 

Corollary 7 Parallel lines form equal 
alternate interior angles. 231 



Corollary 2 Parallel lines form supplementary 
interior angles on the same side of a 

transversal. 231 

Corollary 3 In a plane, a line perpendicular 
to one of two parallel lines is also 

perpendicular to the other. 231 

Theorem 20 The Angle Sum Theorem. The 
sum of the angles of a triangle is 180°. 237 

Corollary 7 If two angles of one triangle are 
equal to two angles of another triangle, the 
third angles are equal. 237 

Corollary 2 The acute angles of a right 
triangle are complementary. 237 

Corollary 3 Each angle of an equilateral 
triangle is 60°. 237 

Theorem 21 An exterior angle of a triangle is 
equal to the sum of the remote interior 
angles. 237 

Theorem 22 The AAS Theorem. If two angles 
and the side opposite one of them in one 
triangle are equal to the corresponding 
parts of another triangle, the triangles are 
congruent. 243 

Theorem 23 The HL Theorem. If the 
hypotenuse and a leg of one right triangle 
are equal to the corresponding parts of 
another right triangle, the triangles are 
congruent. 244 

Chapter 7 

Theorem 24 The sum of the angles of a 
quadrilateral is 360°. 259 

Corollary A quadrilateral is equiangular iff it 
is arectangle. 259 

Theorem 25 The opposite sides and angles of 
a parallelogram are equal. 266 

Theorem 26 The diagonals of a parallelogram 
bisect each other. 266 

Theorem 27 A quadrilateral is a parallelogram 
if its opposite sides are equal. 271 

Theorem 28 A quadrilateral is a parallelogram 
if its opposite angles are equal. 271 

Theorem 29 A quadrilateral is a parallelogram 

if two opposite sides are both parallel and 

equal. 271 

Theorem 30 A quadriiateral is a parallelogram 

if its diagonals bisect each other. 271 

Theorem 31 All rectangles are 

parallelograms. 276 

Theorem 32 All rhombuses are 

parallelograms. 276 

Theorem 33 The diagonals of a rectangle are 
equal 6277, 

Theorem 34 The diagonals of a rhombus are 

perpendicular. 277 

Theorem 35 The base angles of an isosceles 

trapezoid are equal. 282 

Theorem 36 The diagonals of an isosceles 

trapezoid are equal. 282 

Theorem 37 The Midsegment Theorem. A 
midsegment of a triangle is parallel to the 
third side and half as long. 287 

Chapter 9 

Postulate 8 The Area Postulate. Every 
polygonal regio has a positive number 
called its area such that (1) congruent 
triangles have equal areas and (2) the area 
of a polygonal region is equal to the sum of 
the areas of its nonoverlapping parts. 339 

Postulate 9 The area of a rectangle is the 

product of its base and altitude. 345 

Corollary to Postulate 9 The area of a square 
is the square of its side. 345 

Theorem 38 The area of a right triangle is 
half the product of its legs. 352 

Theorem 39 The area of a triangle is half the 

product of any base and corresponding 

altitude. 353 

Corollary Triangles with equal bases and 
equal altitudes have equal areas. 353 

Theorem 40 The area of a parallelogram is 

the product of any base and corresponding 

altitude. 359 
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Theorem 41 The area of a trapezoid is half 

the product of its altitude and the sum of 

its bases. 359 

Theorem 42 The Pythagorean Theorem. The 
square of the hypotenuse of a right triangle 

is equal to the sum of the squares of its 

legs. 366 

Theorem 43 Converse of the Pythagorean Theorem. 
If the square of one side of a triangle is equal 
to the sum of the squares of the other two 
sides, the triangle is a right triangle. 366 

Chapter 10 

Theorem 44 The Side-Splitter Theorem. If a line 
parallel to one side of a triangle intersects 
the other two sides in different points, it 

divides the sides in the same ratio. 393 

Corollary If a line parallel to one side of a 
triangle intersects the other two sides in 
different points, it cuts off segments 
proportional to the sides. 394 

Theorem 45 The AA Theorem. If two angles 
of one triangle are equal to two angles of 
another triangle, the triangles are similar. 
400 

Corollary Two triangles similar to a third 
triangle are similar to each other. 401 

Theorem 46 Corresponding altitudes of 
similar triangles have the same ratio as that 
of the corresponding sides. 408 

Theorem The SAS Similarity Theorem. If an 
angle of one triangle is equal to an angle of 
another triangle and the sides including 
these angles are proportional, then the 
triangles are similar. 412 

Theorem The SSS Similarity Theorem. If the 

sides of one triangle are proportional to the 

sides of another triangle, then the triangles 

are similar. 412 

Theorem 47 The ratio of the perimeters of 
two similar polygons is equal to the ratio of 
the corresponding sides. 415 

Theorem 48 The ratio of the areas of two 

similar polygons is equal to the square of 
the ratio of the corresponding sides. 416 
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Chapter 11 

Theorem 49 The altitude to the hypotenuse 

of a right triangle forms two triangles 
similar to it and to each other. 429 

Corollary 7 The altitude to the hypotenuse of 

a right triangle is the geometric mean 

between the segments into which it divides 

the hypotenuse. 429 

Corollary 2 Each leg of a right triangle is the 

geometric mean between the hypotenuse 
and its projection on the hypotenuse. 429 

Theorem 50 The Isosceles Right Triangle 
Theorem. In an isosceles right triangle, the 
hypotenuse is V2 times the length of a 

leg. 442 

Corollary Each diagonal of a square is V2 
times the length of one side. 442 

Theorem 51 The 30°-60° Right Triangle 
Theorem. In a 30°-60° right triangle, the 
hypotenuse is twice the shorter leg and the 

longer leg is V3 times the shorter leg. 442 

Corollary An altitude of an equilateral 

triangle having side s is us and its area 

is V3.2 443 

Theorem 52 Two nonvertical lines are 

parallel iff their slopes are equal. 463 

Theorem 53 Two nonvertical lines are 

perpendicular iff the product of their slopes 

iS =I, 4108 

Theorem 54 The Law of Sines. If the sides 
opposite ZA, ZB, and ZC of AABC have 

lengths a, 5, and ¢, then. 

sinvAwinshy Bae csi 

a b oe 

Theorem 55 The Law of Cosines. If the sides 

opposite ZA, ZB, and ZC of AABC have 

lengths a, 6, and ¢, then 

c2 = a2 + b? —2abcosC. 469 

469 



Chapter 12 

Postulate 10 The Arc Addition Postulate If C is 

on AB, then mAC + mCB = mACB. 499 

Corollary to the definition of a circle All 
radii of a circle are equal. 485 

Theorem 56 Ifa line through the center of a 
circle is perpendicular to a chord, it also 

bisects the chord. 485 

Theorem 57 If a line through the center of a 
circle bisects a chord that is not a diameter, 
it is also perpendicular to the chord. 485 

Theorem 58 The perpendicular bisector of a 
chord of a circle contains the center of the 

circle. 485 

Theorem 59 If a line is tangent to a circle, it is 
perpendicular to the radius drawn to the 
point of contact. 492 

Theorem 60 If a line is perpendicular to a 
radius at its outer endpoint, it is tangent to 

the circle. 492 

Theorem 61 In a circle, equal chords have 

equal arcs. 499 

Theorem 62 In a circle, equal arcs have equal 

chords. 499 

Theorem 63 An inscribed angle is equal in 
measure to half its intercepted arc. 505 

Corollary 7 Inscribed angles that intercept 
the same arc are equal. 505 

Corollary 2 An angle inscribed in a semicircle 
is aright angle. 505 

Theorem 64 A secant angle whose vertex is 
inside a circle is equal in measure to half 

the sum of the arcs intercepted by it and its 

vertical angle. 511 

Theorem 65 A secant angle whose vertex is 
outside a circle is equal in measure to half 
the difference of its larger and smaller 
intercepted arcs. 511 

Theorem 66 The Tangent Segments Theorem. 
The tangent segments to a circle from an 
external point are equal. 517 

Theorem 67 The Intersecting Chords Theorem. 
If two chords intersect in a circle, the 

product of the lengths of the segments of 
one chord is equal to the product of the 
lengths of the segments of the other chord. 
OL 

Chapter 13 

Theorem 68 Every triangle is cyclic. 531 

Corollary The perpendicular bisectors of the 
sides of a triangle are concurrent. 531 

Theorem 69 A quadrilateral is cyclic iff a pair 
of its opposite angles are supplementary. 
536 

Theorem 70 Every triangle has an incircle. 
543 

Corollary The angle bisectors of a triangle are 
concurrent. 543 

Theorem 71 The medians of a triangle are 

concurrent. 549 

Theorem 72 The lines containing the 
altitudes of a triangle are concurrent. 549 

Theorem 73 Ceva’s Theorem. Three cevians, 

AY, BZ, and CX, of AABC are concurrent 

OVAX deb Yo CZ 
iff XB YC ZA’ DIO 

Chapter 14 

Theorem 74 Every regular polygon is cyclic. 
573 

Theorem 75 The perimeter of a regular 

polygon having n sides is 2Nr, in which 

N= nsin J8U and ris its radius. 581 
n 

Theorem 76 The area of a regular polygon 
having a sides is Mr?, in which 

: 180 
M= nsin 180) cos —— and ris its radius. 

n n 
587 

Theorem 77 If the radius of a circle is 7, its 

circumference is 27r. 592 

Corollary If the diameter of a circle is d, its 

circumference is 7d. 592 

Theorem 78 If the radius of a circle is 7, its 

area is mr2. 599 
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Chapter 15 

Postulate 11 If two points lie in a plane, the 

line that contains them lies in the plane. 619 

Postulate 12 If two planes intersect, they 

intersect ina line. 619 

Postulate 13 Cavalieri’s Principle. Consider 
two geometric solids and a plane. If every 
plane parallel to this plane that intersects 

one of the solids also intersects the other so 

that the resulting cross sections have equal 
areas, then the two solids have equal 

volumes. 641 

Postulate 14 The volume of any prism is the 
product of the area of its base and its 
altitude: V= BA. 642 

Theorem 79 The length of a diagonal of a 
rectangular solid with dimensions J/, w, and 

his Vi2 + w+ h?. 629 
Corollary The length of a diagonal of a cube 

with edges of length ¢ is ¢V3. 629 

Corollary 1 to Postulate 14 The volume of a 
rectangular solid is the product of its 

length, width, and height: V= lwh. 642 

Corollary 2 to Postulate 14 The volume of a 
cube is the cube of its edge: V= e°. 642 

Theorem 80 The volume of any pyramid is 

one-third of the product of the area of its 

base and its altitude: V= = Bh. 648 

Theorem 81 The volume of a cylinder is the 

product of the area of its base and its 

altitude: V= Bh=ar2h. 655 

Theorem 82 The volume of a cone is one- 

third of the product of the area of its base 

and its altitude: V= = Bh = Sah 656 

Theorem 83 The volume of a sphere is <a 

times the cube of its radius: V = Lid 664 

Theorem 84 The surface area of a sphere is 

4a times the square of its radius: V= 47r?. 
665 
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Theorem 85 If the ratio of a pair of 
corresponding dimensions of two similar 

solids is 7, then the ratio of their surface 

areas is r2. 672 

Theorem 86 If the ratio of a pair of 

corresponding dimensions of two similar 
solids is 7, then the ratio of their volumes 

isorse NOW 

Chapter 16 

Theorem 87 The summit angles of a Saccheri 
quadrilateral are equal. 698 

Theorem 88 The line segment connecting 
the midpoints of the base and summit of a 

Saccheri quadrilateral is perpendicular to 

both of them. 698 

Theorem 89 If the legs of a birectangular 
quadrilateral are unequal, the summit 
angles opposite them are unequal in the 
same order. 698 

Theorem 90 If the summit angles of a 
birectangular quadrilateral are unequal, the 

legs opposite them are unequal in the same 
order. 698 

The Lobachevskian Postulate The summit 
angles of a Saccheri quadrilateral are 
acute. 703 

Lobachevskian Theorem 1 The summit of a 

Saccheri quadrilateral is longer than its 
base. 703 

Lobachevskian Theorem 2 A midsegment of 
a triangle is less than half as long as the 
third side. 703 

Lobachevskian Theorem 3 The sum of the 
angles of a triangle is less than 180°. 708 

Corollary The sum of the angles of a 
quadrilateral is less than 360°. 708 

Lobachevskian Theorem 4 If two triangles 
are similar, they must also be congruent. 
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Answers to Selected Exercises 

Chapter 1, Lesson 1 (pages 10-11) 
elem, & od. About, 1:3:cm...7., 3-mi. 
14. Line segments. 21. Three. 25. Six; AB, 
AG, AC, AF, AD, AI. 

Chapter 1, Lesson 2. (pages 15-17) 
2eAC.956. Rays AC and AB. 
iemColinears 16. Z2l'= 67. 22- Z1= 117°. 

25. Approximately = ft. 28. Approxi- 

mately a it, O00), C2 

Chapter 1, Lesson 3. (pages 21-22) 
Peon 3.12 in. 4. 36 in?. 5. 24 in. 

13. Piece I because it has four sides. 
16. Ranch A. 23. Polygons. 25. Eight. 
Zoaevoree.) 30.A line. 32. .75.6 ft. 

Chapter 1, Lesson 4 (pages 26-29) 
5. Noncollinear. 11. The bisecting lines seem 

to be concurrent. 16. No. 17. West. 

21. About6A.M.and6Pp.M. 23. Olbisects ZHOJ. 

Dye aDOB and ZHOA. 31. 60°. 33. 180°. 

Chapter 1, Lesson 5 (pages 31-34) 
1. 100 square units. 6. It contains 80 square 
units. 8. 54 square units. 11. It contains 
84 square units. 

Chapter 1, Review (pages 36-38) 
2. Polygons (or squares). 5. 12. 
Scoplanar,, 10. PQ. 13..T. 
18. Constructions. 20. ZDAB = 110°. 
25. ZDCF = ZFCE = 40°. 

Chapter 1, Algebra Review (page 40) 
1. Associative for addition. 2. Commutative 

for multiplication. 3. Definition of 

subtraction. 4. Identity for addition. 

5. Definition of division. 6. Inverse for 

multiplication. 7. 1,728. 8. 12,000. 
Oe eel One One 11s 225.12. 81; 

10. ZB = 30°. 

13. 497. 14. 147. 15. 5x. 16. x?. 

17 SaaS SO xO) D7 oye 20 wane, 
DRS yeh 2) xtc? O30 Dy, 
DAM 2D, Une OLO.R/ He. QT) eo 
28. 5x2. 29. 4x2 4+ 3x. 30. 3x3 + Qx2 + x. 
Slax W320 x0 1388 56K, 3840 6x2: 
35. SOR NE 308 72x? 137 thx Ay, 
Bop Att AV 39.12%. 40. 240A IO} 

42.1. 43. 5¢ + 10y. 44. 3x + Ay. 

45. 5x— 10y. 46. 3x —4y. 47. 31 xy. 

AS Day EAD iar sen ok DOL MON. 

Chapter 2, Lesson 1 (pages 43-45) 
1. A conditional statement. 4. You live in 

the Ozarks. 6. Yes. 14. If an animal is a 

koala bear, then it eats only eucalyptus leaves. 

18. If I don’t understand, then I ask questions. 

21. If at first you don’t succeed, then try again. 
24. Regions | and 2. 28. The second. 

35. Statements c and d. 

Chapter 2, Lesson 2 (pages 47-49) 
3. If a creature has two legs, then it is a goose. 
5. You are not more than six feet tall. 9. If 

you do not know how to reason deductively. 
13. They have the same meaning. 21. Yes. 

The converse must be true because this is a 

definition. 26. No. 28. It is the converse. 

32. Sentence 2. 35. It is the converse. 

Chapter 2, Lesson 3. (pages 52-54) 
2. If you keep quiet, others will think you are 
wise. 4. All Greeks are humans. All humans 
are mortals. Therefore, all Greeks are mortals. 

7. No. 8. The hypothesis. 12. It also may 

be false. 16. A theorem. 18. If you go to 
Dallas, you will see the yellow rows of taxis. 

22. 21. 26. Red. Because the label is wrong. 

Chapter 2, Lesson 4 (pages 57-59) 
1. Contradiction. 3. Suppose that it would 

not speak foul language. 6. No. 10. It is 
the opposite of the theorem’s conclusion. 

11. The earth is not flat. 14. That it is false. 
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15. Beginning assumption: Suppose that the 
pupils can obey the teacher. Contradiction: 
There are 13 pupils at the black desks but only 
12 brown desks. Conclusion: The pupils can’t 
obey the teacher. 

Chapter 2, Lesson 5 (pages 61-64) 
3. You go around in circles. 6. Two points 

determine a line. 8. Theorems. 12. The 

points. 18. Converse. 20. True. 

22. False. 26. A picul is 1,600 taels. 

32. Statements 1 and 3. 37. Two points 

determine a line. 

Chapter 2, Lesson 6 (pages 67-70) 
1. The length of the hypotenuse of a right 
triangle. 5. The area of acircle. 9. No. 
12. 27, 4a, 677, 877, and 107 units. 13. 97 

square units. /18. 30°. 21. 70°. 24. No. 
26. Approximately 50 mm’. 32. Yes, 

because the sum of the other two angles could 

be 1°. 34. a2. 38. To the left. 

Chapter 2, Review (pages 71-74) 
1. If something is a limerick, then it has five 
lines. 9. Collinear. 11. A postulate. 

13. If it rains, then it pours. 18. 50°. 

20. Three noncollinear points determine a 
plane. 23. Square. 32. Theorems. 

34. 144 square units. 37. 20 ft. 

41. Direct. 44. 2Qar. 48. 4r?. 

Chapter 2, Algebra Review (page 76) 
1. 10x. 2. 16x?. 3. 6x+5. 4. 4x — 5. 

Dye On ere ON feet Ot ee Ot eee 
Oe Sugar I, lO), 44h = lle INL, IRelees= ©. 

12. 40 — 56x. 13. 9x2 — 18x. 14. 20x + 6x2. 

i155, xy xy. 16. 2x2 —4x%4+ 8. 17. 10. 

LSPS O39 20) 6 Oks ee 2D) 

Z3F STS 245 2560 R268 Ol a2 el 
Bas here hy dap Ae thee Shira Ob Zlaahs boy koall 
32. Any number. 

Chapter 3, Lesson 1 (pages 80-82) 
1. Subtraction. 2. Substitution. 
10. Addition. 14. No number (because there 
is no number when multiplied by 0 that gives 

6). 19. Ifa=bdandcF# omen oe lf¢= <4, 
@ wile 
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then fe ; by substitution. 21. Substitution. 

25. a? and b?. 26. 2ab... 28. (ae 
32. Substitution. 38. Division. 

41. A direct proof. 

¢ 
No 

Chapter 3, Lesson 2 (pages 86-90) 
4. The definition of betweenness of points. 

7. 52. 9. BC + CD = BD; orS 36a 

15... 92,760,000 mi. 17. 18. 2000 2iea. 

26. A; —25; B, 15. *380.-B. 35. -AB pees 

greater than AC. 38. AC = AB + BC. 

Chapter 3, Lesson 3 (pages 93-97) 
6. The definition of betweenness of rays. 

8. Rays. 11. The coordinates. 13. Acute. 

16. 15. -22. Obtuse. 25. 14.4°. 32GRRies 

29. 28.8°. 31. ZSCP + Z2ZPCK =—25Gr 

35. 27. 38. They are the same. 

41. Betweenness of Rays Theorem. 44. 20°. 
DO OOU Reto lena: 

Chapter 3, Lesson 4 (pages 100-104) 
3. Figures that can be made to coincide (or fit 
exactly together). 7. Then it divides it into 
two equal segments. 9. Each is the converse 
of the other. 15. No. 19) 45°) 922507 
26. The midpoint of a line segment divides it 
into two equal segments. 28. 1.5. 
31. 2cm. 32. 27 (or about 6.28). 
44. They are each 36°. 

42. 180. 

Chapter 3, Lesson 5 (pages 107-109) 
1902 Ae 878, TSO O.F1S0e 
16. 2 DOW + ZWOF = ZDOF. 
26. Betweenness of Rays Theorem. 
28. Substitution. 35. 75°. 37. ZS seems 
to be 90° larger than 2C.- 42. They are 
supplementary. 

1927, 

Chapter 3, Lesson 6 (pages 112-115) 
1. Because they are vertical angles. 7. They 
are a linear pair and they are supplementary. 
12. 80°. 14. They are vertical angles. 
16. No. 23. Two:' 26. 180°. 30. These 
angles are linear pairs; so they are 
supplementary. 36. Vertical angles are equal. 
37. 23 = 21 +°90*.* 45. ‘1 79°59 Seno 



Chapter 3, Lesson 7 (pages 119-121) 
1. Two angles are complementary if their sum 
is 90°. 4. Supplements of the same angle 
are equal. 6. If the angles in a linear pair 

are equal, then their sides are perpendicular. 

10. Vertical angles are equal. 14. DH, AE, 

and, if perspective is taken into account, HG, 

EF. 17. They are a linear pair. 21. They 

are perpendicular. 24. 21 and 23 look like 
vertical angles, yet they are not equal. 
pUmeane@x 25° / BOY, 65°. 33: 180°. 
37. They are perpendicular. 

Chapter 3, Review (pages 124-128) 
1. Yes. E-F-H because 6.1 < 7.7 < 10.8. 

5. (180 — x)°. 8. The handle is perpendicu- 
lar to the blade. 11. CE-CS-CD. 13. 41.5. 

18. 110. 23. They would be perpendicular. 

28. Any number is equal to itself. 

646+ x) ft. 38. 2AOB=(90— x + ¥)°. 

43. Hexagons. 46. Six. 50. 150. 
53. 120 steps per minute. 56. 6,480 inches 
per minute. 

Chapter 3, Algebra Review (page 130) 
lL. 6x +1. 2. 2x—4y, 3. 4x2 +8. 
A. 3x2 + 6x—5. 5. 12x —3. 
meee x — 8. 7. An — Sy 8. 7x + 4. 

10. —x2— 11x. 11. 2x2 + 10x - 1. 
13. x2 + 14x + 24. 

15. 16x2 — 1. 

16. x? — 10x? — 23x + 6. 

Wary oy? + 13y—5. 
19. 5x3 + 3x2 — 20x — 12. 
20. x3 + 5x? — 12x — 36. 21. —49. 
22. 100x2 — 20x +1. 23. x3 + 12%? + 48x + 64. 
De AREA 

18. «3 + Wy 

Chapter 4, Lesson 1 (pages 134-138) 
pend, 5.8. 7..A(4, 3), C(—3, —4). 
9. On the y-axis. 12. Two. 16. The fourth 

(IV). 19. The hummingbirds. 23. Point A. 
27. A(4, 1), B(6, 6). AB = V29 =~ 5.39. 
31. Ax(5, 2), Ao(15, 2). 35. (900, 200). 
37. 250mm. 41. V18 or 3V2. 

Chapter 4, Lesson 2. (pages 141-144) 
2. The vertices. 4. A 32-gon. 6. That 

they are congruent. 8. They are right 
angles (and equal). 11. Line segments AB 
and EF intersect two others but not at their 
endpoints. 12. AAEG. 17. CBEG. 
25. An octagon (an 8-gon). 27. D. 
31. H. 34. HBCFIE <> MNIEHK. 
40. Convex. 45. No. 48. 21 square units. 
5ogRNo; 

Chapter 4, Lesson 3 (pages 148-150) 
ie Bivand be. 3. 2B.) 5..SAS: 

LORE VAIN eA ="2G Ss Two 

triangles congruent to a third triangle are 
congruent to each other. 17. All the angles 
are acute. 20. None of the sides are equal. 

22s All three. 29. 35. 31. They, get larger. 

34. About 5.9 cm. 38. Perpendicular lines 

form right angles. 41. ASA. 44. Both are 
pairs of opposite rays. 

Chapter 4, Lesson 4 (pages 153-155) 
2. The midpoint of a line segment divides it 
into two equal segments. 7. Corresponding 
parts of congruent triangles are equal. 

10. ASA. 17. If the angles in a linear pair 
are equal, then their sides are perpendicular. 

19. Hexagons. 20. AABX = ACBX. 

26. No. ABDC is larger than AADB. 
Bo eAB ai ACA BC.) V 658.1" 
37. AABC and ADEF would coincide. 

38. The x-coordinates are equal; the 

y-coordinates are opposites. 40. SAS. 

44, Yes. 

Chapter 4, Lesson 5 (pages 159-162) 
3. ZABD and ZADB. 4. BD. 6. No. 

8. If two sides of a triangle are equal, the 
angles opposite them are equal. 12. That it 

has at least two equal sides. 21. Addition. 

22. Betweenness of Rays Theorem. 

23. Substitution. 28. They appear to be 

parallel. 30. Z2S=ZB=72°. 38. Ope 

39. Obtuse. 43. A pentagon. 44. Because 
its sides intersect in points other than their 

endpoints. 50. They seem to be congruent. 
52. It seems to be equilateral (and 
equiangular). 
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Chapter 4, Lesson 6 (pages 165-167) 
1. SSS. 2. Corresponding parts of congru- 
ent triangles are equal. 5. They are a linear 
pair. _10. Five. 11. No. “16..CA =CB 
and AD=BD. 18. SSS. 24. SAS. 
29. ZADC = ZCBA because they are 
corresponding parts of congruent triangles. 
38. SSS. 40. OC bisects ZAOB. 
42. Because an angle has exactly one ray that 
bisects it (the corollary to the Protractor Postulate). 

Chapter 4, Lesson 7 (pages 172-175) 
1. Acompass. 2. Distances between pairs of 

points. 5. A line segment is bisected. 
11. 22 is complementary to 21. 

12. Copying an angle. 18. It means equally 

distant. 25. Addition. 26. Substitution. 

36. SSS. 37! Height = 7.5 in; width = 10 in. 

Chapter 4, Review (pages 176-180) 
2. Because they have the same size and shape 

(they can be made to coincide). 4. They are 
all equal. 8. Statement 4. 13. An 
equilateral triangle is equiangular. 
15, Sobstitugon, 17-6028 193 12073 
2 OU GeO OS. ao 200 Maou Oe 
38. V4 + 16 = V20 (or 2V5 ~ 4.5). 
40. At (—5, 3). 46. Seven. 

Chapter 4, Algebra Review (page 182) 
rere sl ore amare Prr ont 
A VAG T2389) eo. Wx eULO)E) On exe Oo xeauo). 
THOT 8)RE8. Dx(detey\in GANG Die 6): 
10.p2arn(ht tseddalx 2 44) onda 
WDE Cpe Cees 2H a Koaeeelle? Fs 10) 
1A: (weet 2) ee dS) al ca Watee ieee Oe 
LOR Ox 14 a7 ine Done oleae 
18. x(x —4y). 19. a _ 25) ( a 2) One 
200 +22 y\ we 2 2 Letriaeasn) Gat 
22 OMG 2) (ie Zak CORE K te eet One 
2A OK 3)y 25m eo 

Chapter 5, Lesson 1 (pages 186-189) 
1. Either h> w,h = w,orh<w. 6. The 

transitive property. 8. Multiplication. 
11. Addition. 14. AB > BC. 
15. Substitution. 20. ZAPB > ZHPI. 
220 Pie BA. 205 Transive: 
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30. The “whole greater than part” theorem. 
34. ZA ~ 83°, ZB ~ 56°, ZC = 41°. 37. 9 
units. 41. That the line is “upright” (contains 
the center of the earth). 

Chapter 5, Lesson 2. (pages 192-194) 
1. ZBCY, ZBAX, ZCAD(ZYAD). 3. It gets 
smaller. 6. An exterior angle of a triangle is 
greater than either remote interior angle. 
9. 22, 25282100 Twor MO ine 

19. AROS. 20. ZROA > ZSRO and 
ZROA> ZS. 25. No. It does not form a 
linear pair with an angle of the triangle. 
26. 360°. 28. 180°. 32. A line segment 
has exactly one midpoint. 37. The “whole 
greater than part” theorem. 39. Two points 
determine a line. 41. The angles in a linear 
pair are supplementary. 43. An exterior 
angle of a triangle is greater than either 
remote interior angle. 

Chapter 5, Lesson 3 (pages 197-199) 
3. Each is the converse of the other. 

4,BC<AC. 8 ZA> ZB. 10M Titwerde- 

of a triangle are unequal, the angles opposite 

them are unequal in the same order. 

14. ZB. 18. ZA ~ 29°, 2B ~ 104% ZG 47. 

19. DE. 22. DF ~ 4.5 cm, EF ~ 5.4 cm. 

23. ZX > ZY. -30. ZBDE.. 34.56 Eeeieas 

ZABC. 36. Yes. They are congruent by ASA. 
42. FG < GH because both are sides of 

AFGH in which GH is the longest side. 
45. An equilateral triangle is equiangular. 

47. The “whole greater than part” theorem. 

Chapter 5, Lesson 4 (pages 202-204) 
2. DP+PH>DH. 6. They are collinear. 

7. Yes; 160 million miles. 10. PA + PB > 12, 

PA + PC > 12, and PB + PC > 1235 

and C are not collinear. 19. AB + BC = AC. 

24. An angle has exactly one line that bisects 

it. 27. Substitution. 28. If two angles of a 

triangle are unequal, the sides opposite them 

are unequal in the same order. 33. The sum 

of any two sides of a triangle is greater than 

the third side. 35. Substitution. 

AA. 5.5 m. 



Chapter 5, Review (pages 206-209) 
5. The “three possibilities” property. 
7. Both dimensions are 2.5 in. 12. One 

angle has a measure of 179°, and the other two 

angles are each less than 1°. 16. The 
midpoint of a line segment divides it into two 
equal segments. 17. Reflexive. 20. If the 
angles in a linear pair are equal, their sides are 

perpendicular. 22. If two sides of a 
triangle are unequal, the angles opposite them 
are unequal in the same order. 24. Transitive. 

26. The small angles each appear to be equal 
to 10°. 29. An exterior angle of a triangle is 

greater than either remote interior angle. 
Same 2 3/. One. 39: Yes.. 41. SSS. 
43. Betweenness of Rays Theorem. 

Chapter 5, Algebra Review (page 210) 

4 on 1 Ko a 4 
eee 3, 4, 

> 8 : x 2 z i 

1 1 x Nictas 
(We ‘che aes 

3 WED y 10 

x4 4 xe =3 
10 1 Se ele ee! 
0 Ax be ie 2 

9 28 2 
14 19 and 19: 15 74 and = 

3x 2 16. and. 17 
xy xy 3xSs60 2 Ba 6 

Ot!) 5e+ 5 x 
18. d 
Pe ee = De +) 

2 2 
on 2. 192 and -— 

Soe | XYZ XZ 

Chapter 6, Lesson 1 (pages 214-217) 
4. Yes, because W and E are equidistant from 

the endpoints of NS. 12. 6cm. 13. 90 ft. 
1>.elntthe west.~ 19, Seven. 21. Line / is 
the perpendicular bisector of ST. 22. Ifa 
line segment is bisected, it is divided into two 
equal segments. 31. 9.5 in. 34. C and E; 
DandF. 36. Because they are corresponding 
parts of congruent triangles (AABC = AADC 
by SSS). 39. N. 43. Three. 

Chapter 6, Lesson 2. (pages 221-224) 
ene ali 22 (2)09'= £3.0(3)) Z0'= 12.3. 

(4) a|| 6. 4. Alternate interior angles. 
6. In a plane, two lines perpendicular to a third 

line are parallel. 7. Corresponding angles. 

9. Equal corresponding angles mean that lines 
are parallel. 14. No. 18. AE || BF. 
27. No. These angles are not formed by a 
transversal. They could be equal and yet lines 

x and y could intersect either to the left or to 

the right") 32eFour..\°35. SASS 382 No. 

Chapter 6, Lesson 3 (pages 226-229) 
1. 12. 2. If they form a right angle. 
5. 23. 6. Equal corresponding angles mean 

that lines are parallel. 12. At least, no more 

than, exactly. 14. No more than. 

20. They form equal corresponding angles 

with a transversal. 22. They seem to be 

supplementary. 25. All four of them. 
27. Down, below the figure. 30. One. 

33. In a plane, two lines perpendicular to a 

third line are parallel. 36. Through a point 
not on a line, there is exactly one line parallel 

to the line. 37. Yes. (SAS.) 42. aand dare 
not parallel. 43. Given. 

Chapter 6, Lesson 4 (pages 232-235) 
1. They are equal. 2. Parallel lines form 
equal corresponding angles. 5. (1) Given. 
(2) Parallel lines form equal corresponding 
angles. (3) Vertical angles are equal. 

(4) Substitution. 9. Betweenness of Rays 
Theorem. 12. Equal corresponding angles 
mean that lines are parallel. 13. 21 = 115°, 

A053 5 917 Theymuist be 

perpendicular because, in a plane, a line 
perpendicular to one of two parallel lines is 
also perpendicular to the other. 20. 67°, 

113 -so7Seandel13°ae 224i and?Z22-are 

supplementary because parallel lines form 
supplementary interior angles on the same 
side of a transversal. 24. 73 = 24 because 
parallel lines form equal alternate interior 
angles. 30. Through a point not on a line, 

there is exactly one line parallel to the line (the 
Parallel Postulate). 31. Parallel lines form 
equal alternate interior angles. 37. Two 
points determine a line. 39. In a plane, two 

lines perpendicular to a third line are parallel. 
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44, The length of a perpendicular segment 

between them. 46. 70°. 

Chapter 6, Lesson 5 (pages 238-241) 
1. The sum of the angles of a triangle is 180°. 
2. Substitution. 3. Substitution. 
4. Subtraction. 9. An equilateral triangle is 
equiangular. 10. An equiangular triangle has 
three equal angles. 14. Through a point 
not on a line, there is exactly one line parallel 

to the line. 16. Parallel lines form equal 
corresponding angles. 19. 22> 21 and 
Z2>ZA. 24. An equilateral triangle. 
27. It is a right triangle. 28. They are 
complementary. 34. 22 and Z3 are 
complementary. 36. Complements of the 
same angle are equal. 40. An exterior angle 
of a triangle is equal to the sum of the remote 
interior angles. 41. Substitution. 

Chapter 6, Lesson 6 (pages 245-248) 
1. ASA. 5. HL. 6. Parallel lines form 
equal corresponding angles. 9. Three. 
(Oe es.) LO” TLL 2 two anglesior a: 
triangle are equal, the sides opposite them are 
equal. 24. In a plane, two lines 

perpendicular to a third line are parallel. 
27. Substitution. 29. AAS. 32. AB = AC, 

AD = AE, and ZA = ZA. 40. Because 

ZDAP = ZEAP (corresponding parts of 
congruent triangles are equal). 42. SSS. 
44, 45°. 50. Substitution. 

Chapter 6, Review (pages 250-254) 
1. Fold the figure along the proposed line of 
symmetry and see if the two halves coincide. 
5. It is the perpendicular bisector of AB. 
7. Equal corresponding angles mean that lines 
are parallel. 9. To the sum of the remote 

interior angles. 12. They are perpendicular. 
14. Are equal, their sides are perpendicular. 

16. Ina plane, two points each equidistant from 
the endpoints of a line segment determine the 
perpendicular bisector of the line segment. 
26. Equilateral. 30. In a plane, two lines 

perpendicular to a third line are parallel. 

33. In a plane, a line perpendicular to one of 

two parallel lines is also perpendicular to the 
other. 35. Concurrent. 39. 2B = ZCAD = 
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45°. 42. BA = CD by substitution. 

AS. ACDBI=27- 0 AACBE sve 

Chapter 6, Algebra Review (page 256) 
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Chapter 7, Lesson 1 (pages 260-264) 
1. Two points determine a line. 3. Addi- 

tion. 6. The sum of the angles of a 
quadrilateral is 360°. 9. A quadrilateral each 

of whose angles is a right angle is a rectangle. 
10. Each angle of a rectangle is a right angle. 

14. Lines that form right angles are 
perpendicular. 17. They seem to be parallel 
and equal. 21. They are equiangular (or 
each of their angles is a right angle). 

26. 2x: + 2y = 180.) 29.144". SSRs 
37. Triangles, quadrilaterals, and an octagon. 

40. Six sides, three diagonals, and four 

triangles. 43. 2-3. 46. 720°. 470m20] 
50. (n — 2)180°. 52. Their sum is 360°. 
54. They all appear to be smaller. 

Chapter 7, Lesson 2. (pages 267-269) 
2. Point. 3. See if the figure looks exactly 
the same when it is turned upside down. 
4. Three. 5. Yes. The opposite sides of a 
parallelogram are equal. 8. An exterior 
angle of a triangle is greater than either remote 
interior angle. 11. The opposite sides of a 
parallelogram are parallel. 15. A line 
segment is bisected if it is divided into two 
equal segments. 17. The diagonals of a 
parallelogram bisect each other. 18. Two 
points are symmetric with respect to a point if 
it is the midpoint of the line segment 



connecting them. 26. 10. 30. About 24°. 

32, ZAEB = «°, ZCED=y°. 35. AD =2DC. 

37. 180. 45. All three. 

Chapter 7, Lesson 3 (pages 272-275) 
1. A quadrilateral is a parallelogram if its 

opposite sides are equal. 3. Parallel lines 

form equal corresponding angles. 4. Ina 

plane, if a line is perpendicular to one of two 
parallel lines, it is also perpendicular to the 

other. 8. Supplementary interior angles on 
the same side of a transversal mean that lines 

are parallel. 13. SAS. 15. A quadrilateral 

is a parallelogram if its opposite sides are 

equal. 20. Equal alternate interior angles 

mean that lines are parallel. 21. A 

quadrilateral is a parallelogram if two opposite 

sides are both parallel and equal. 22. Line 

symmetry. The figure can be folded along a 
vertical line so that the two halves coincide. 

26. No. Line symmetry (one vertical line). 
29. They seem to be parallel. 32. The pairs 

of opposite angles. 37. A quadrilateral is a 
parallelogram if its diagonals bisect each other. 
39. SSS. 43. A quadrilateral is a rectangle if 

all of its angles are equal. 47. 12. 53. They 
are the sides of the quadrilaterals above and 

below the braced square. 

Chapter 7, Lesson 4 (pages 277-280) 
eee et bree. .d: 15. 7. All of the 
angles of a rectangle are equal. 10. A 
quadrilateral is a parallelogram if its opposite 
sides are equal. 12. All rectangles are 
parallelograms. 17. All of the sides of a 
rhombus are equal. 19. Two consecutive 
sides. 24. No. It must be a rectangle. 
31. A quadrilateral is a parallelogram if its 
opposite sides are equal. 34. A quadrilateral 
all of whose angles are equal is a rectangle. 
36. False. 39. True. 43. Its opposite sides 
are parallel. 

Chapter 7, Lesson 5 (pages 282-285) 
1. A trapezoid. 2. That it has exactly one 
pair of parallel sides. 4. That all of its 
angles are right angles (or that they are equal). 
5. Yes. All rectangles are parallelograms. 
8. Point. 10. They seem to be congruent. 

11. Trapezoids. 13. No. The legs of a 

trapezoid must be equal for it to be isosceles. 
16. The bases of a trapezoid are parallel. 

17. Through a point not on a line, there is 

exactly one line parallel to the line. 19. The 
opposite sides of a parallelogram are equal. 

22. If two sides of a triangle are equal, the 
angles opposite them are equal. 25. Parallel 

lines form supplementary interior angles with 
a transversal. 30. The base angles of an 

isosceles trapezoid are equal. 36. 75°. 

40. Parallel lines form equal corresponding 
angles. 41. 105°. 46. AC and DB bisect each 

other. 47. A quadrilateral is a parallelogram 

if its diagonals bisect each other. 49. A 

trapezoid has only one pair of opposite sides 

parallel. 

Chapter 7, Lesson 6 (pages 288-291) 
2. A midsegment. 5. DE || AC, and 

DE= SAC. 8. A midsegment of a triangle 

is parallel to the third side. 9. In a plane, 
two lines parallel to a third line are parallel to 
each other. 10. A midsegment of a triangle 
is half as long as the third side. 13. MNPQ 
is a parallelogram because two opposite sides 
are both parallel and equal. 17. Addition. 
18. Substitution. 20. The sum of its 
diagonals. 24. ZA = ZC because the base 
angles of an isosceles trapezoid are equal. 
ZB (ART 129 a (8,210)2 93255, 9352 They 
should be parallel. 38. They are congruent 
by SSS. 43. A rhombus. 49. MN seems to 
be parallel to AB and DC, the bases of the 

trapezoid. 

Chapter 7, Review (pages 292-295) 
2. Both pairs of its opposite sides are parallel. 

4, AAS. 7. Substitution. 9. Four. 
13. All of the sides and angles of a square are 
equal. 16. Ifa line divides an angle into 

two equal parts, it bisects the angle. 21. True. 

27. True. 31. The sum of the angles of a 
quadrilateral is 360°. 33. The opposite 
angles of a parallelogram are equal. 36. D, 

E, and F. 42. GI | HM and ML 1 HM. 
In a plane, two lines perpendicular to a third 

line are parallel. 45. 2c. 
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49. A trapezoid. 
trapezoid has two parallel sides. 
a trapezoid because JJ || LK. 

51. No, because a 

56. IJKL is 

Chapter 7, Algebra Review (page 296) 
1.<2936% 328. 20:86eaRM22316 AL7.07; 
5707. AGil ONAS a7 ee OON/ San See5ay Dt 
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V3 =8V3. 15. V150 = V25V6 = 5V6. 
165 V7.2 1705 Vile 188 DVS eal 
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JASIAN/ 10) D563 26> 8N/5.0 27. 10! 
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31. Wx + 2Vy. 32. x +I xy ty. 

Chapter 8, Lesson 1 (pages 300-304) 
1. A translation. 3. A rotation. 

6. A reflection. 16. Exercises 9, 11, and 14. 

17. Each has a vertical line of symmetry. 

20. Yes. 25. A translation. 28. They 

are parallelograms because they have two 

sides that are both parallel and equal. 
31. The opposite sides of a parallelogram are 
equal. 36. Betweenness of Rays Theorem. 
37. Substitution. 43. A dilation. 

44, They seem to be twice as long. 

52. A translation. 56. A rotation. 

Chapter 8, Lesson 2. (pages 308-311) 
4. 2x units. 5. It is the segment’s perpendicular 
bisector. 7. A rotation. 9. 180°. 14. Its 

image looks the same. 18. B. 22. A 
reflection. 24. Yes, because it is the 

composite of two reflections in intersecting 

liness, 427;,Cyandiis.. 1285) 12038 30 Nos Lhe 

figure does not look exactly the same upside 

dows, 5325: Be) Bot Koad pAtiranslation: 

41. Arotation. 44. Ifa point is reflected 

through a line, the line is the perpendicular 

bisector of the segment connecting the point 

and its image. 46. Its magnitude. 48. SAS. 

Chapter 8, Lesson 3 (pages 314-316) 
3. A reflection. 5. A glide reflection. 
8. ZPAB and ZPCD. 10. The opposite 

sides of a parallelogram are equal. 14. A 

reflection. 17. The magnitude of the 
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rotation. 18. The lines bisect these angles. 
22. They are the perpendicular bisectors of 
these line segments. 25. Two figures are 
congruent if there is an isometry such that one 
figure is the image of the other. 27. D. 
29. G. 35. No, because the two dogs are not 

mirror images of each other. 39. -A translation 
and a reflection. 42. B’(14, 9), C’(, 6). 
43. 6V2. 46. M(11, 4), N(12, 5), P(8, 1). 

Chapter 8, Lesson 4 (pages 321-324) 
1. Rotation (or point) symmetry. 6. It has 
reflection (line) symmetry with respect to a 
line through home plate and second base. 

12. The point itself. 14. A line looks the 
same if it is rotated 180°. 16. A line has 
reflection symmetry because it can be reflected 

(folded) onto itself. 19. That rays OA and 
OD are opposite rays and that rays OB and OC 
are opposite rays. 22. In a plane, two points 

each equidistant from the endpoints of a line 

segment determine the perpendicular bisector 

of the line segment. 25. They bisect each 
other. 30: Translation. 33/022. 
34. No. 36. 16. 38. The y-axis. 

42. Even. 45. Because it can be translated 

(in various directions) and look exactly the 
same. 

Chapter 8, Review (pages 325-329) 
6. No. 8. A glide reflection. 9. A rota- 
tion. 11. That it can be rotated so that it 
looks the same in three positions. 17. Yes. 
20. A reflection. 24. Two figures are 
congruent if there is an isometry such that 
one figure is the image of the other. 29. A 
translation. 31. About 47°. 36. Because 
AADC is the reflection image of AABC. 
37. It has reflection (line) symmetry with 
respect to line AC. 41. 45°. 47. No. 

Chapter 9, Lesson 1 (pages 340-342) 
3. Its area is equal to the sum of the areas of its 

nonoverlapping parts. 7. True, because 

AADC = AABC. 9. True, because 

aAADC — aAl — aA2 = aAABC — aA4 — aA. 

14. 2x square units. 16. (x + y) square units. 
20. They are both concave octagons. 

23. 3a+ 6b. 26. They are congruent (SSS) 



and therefore equal in area. 30. No. 

31. Yes. Each one contains two of the four 

triangles, all of whose areas are equal. 

BO, ; Square unit. 37. 2 square units. 

42. It is equilateral and equiangular. 

43. BFED contains four of the congruent 

triangles, and ABCD contains two of them. 

44. 4 square units. 49. They are both equal 

to AB. 50. Because DF = DC + CF = 

CE FE = CE. 

Chapter 9, Lesson 2. (pages 345-349) 
Ie 20itt 4. 13,600 in*. 8. Four. 
Memavec12..aband ac. 14. (a + 3). 
19. Two congruent triangles. 22. V6. 
Zeno 26. 2,592 nails. 30. 66 ft. 

34. 6,400 square chains. 37. 84 cm?. 
38. 17.5%. 40. 21.6 ft long. 43. The total 
surface area of the walls. 47. 1,728 in?. 

48. 189 in?. 

Chapter 9, Lesson 3 (pages 353-357) 

1. 6 square units. 5. me 6. The area of 

a right triangle is half the product of its legs. 
7. The area of a polygonal region is equal to 
the sum of the areas of its nonoverlapping 
parts (the Area Postulate). 9. Substitution. 
15. They seem to be equal. 17. AABC, 40 

units, ADEF, 80 units. 21. They seem to stay 

the same. 27. aABCD ~ 99.87 square 
chains. 29. The area of a triangle is half the 
product of any base and corresponding 
altitude. 31. Substitution. 33. Division. 
35. 84 square units. 36. 11.2 units. 41. In 
a plane, two points each equidistant from the 

endpoints of a line segment determine the 
perpendicular bisector of the line segment. 
42. Betweenness of Points Theorem. 
48. a\AMB = aAAMD = 20.25 in?; cABMX = 
aADMY = 6.75 in?; aACMX = aACMY = 
13.5 in’. 52. About 1,200 shingles. 

Chapter 9, Lesson 4 (pages 360-364) 
1. That they are equal. 2. 2,800 ft”. 

6. Area = a6 + s\(s+ s) = = (29(25 iss 

8. 260 square units. 14. 1,369 square units. 

17. A parallelogram. (Two of its opposite sides 
are both parallel and equal.) 18. 1 unit. 
A= bh=(1)(1)=1. 23. 30,794 ft?. 
LO eon eS Oo ito). 675.07: 
35. 3,696 m?. 41. Its area is (a + Dh. 
43. In a plane, two lines perpendicular to a 
third line are parallel. 46. 165 square units. 
50. AEBH, FHCG (and FHCD). 

Chapter 9, Lesson 5 (pages 367-370) 
2. 2,2, and 4 units. 4. The Ruler Postulate. 

5. The Protractor Postulate. 8. The square 
of the hypotenuse of a right triangle is equal to 
the sum of the squares of its legs. 
9. Substitution. 12. Substitution. 15. 12. 
IGYT2 29% 18737. “2OMINONZSS F225) = 
481 # 484. 33. 6 units. 35. 25 units. 
37. 2ab. 38. (b—a)?. 43. The acute angles 
of a right triangle are complementary (so the 
sum of these angles is 90°). 45. A trapezoid. 
49. It appears to bisect ABDE (that is, divide it 
into two congruent parts having equal areas). 

Chapter 9, Review (pages 371-375) 
1. 125 m?. 3. 525. 4. Camp A, 68 paces; 
camp B, 64 paces; camp C, 60 paces. 

8. 16 units. 12. The area of a polygonal 
region is equal to the sum of the areas of its 
nonoverlapping parts. 14. ZDEY. 
16. AAS. 18. Corresponding parts of 
congruent triangles are equal. 20. Triangles 
with equal bases and equal altitudes have 
equal areas. 23. 11. 27. 4a. 29. 4a + 4b. 
30. a(a+ 28) or a? + Qab. 34. 216 fi’. 
38. 332.5 ft?. 40. It would be four times as 
great. 44. aAAEF = 2x (because AF = 2AC 
and BH = EG). 46. 4x? — xy. 47. 4x— y. 
51. It would be rectangular. 

Chapter 9, Algebra Review (page 376) 

ERO” 2s 5 oO Oe. 02.0.0 at 10: 

pe Ones ae etl Oo. 20) 9. 4" 
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Chapter 10, Lesson 1 (pages 380-384) 
1. 2.25. 4. The geometric mean. 

ORE 2 
= 1b he ott, 9s. 

: 6 4 7 

15. Division. 19. Rectangles 2 and 4. 

36 19 
, 60) ; ie = TEMES a WASP OE TS 15 Ay i} 10 

36. The width of one stripe. 

37. Approximately 12.3 ft. 39. Approximately 

DP sie, Ab a AV), Ze) 48. The means 
8 943° 

are interchanged. 50. Division. 

Chapter 10, Lesson 2 (pages 387-391) 
1. They are proportional. 2. They are equal. 

i AD _ DC 3. ZDAC = ZFBC. 6. BE FC” 

9. OF =4 and OG=8. 13. 24.2. 15. The 

center of the dilation. 18. - 

20. Corresponding sides of similar polygons 
are proportional. 24. A midsegment of a 
triangle is parallel to the third side. 
28. Division. 30. Betweenness of Points 
Theorem. 34. Two triangles are similar if 
their corresponding angles are equal and their 
corresponding sides are proportional. 
35. OC = 56 mm; % = 2.0. 37. BF = 24 mm; 

BF _ 24 _ 
A Lec 
840 mm. 44. Approximately 1 m?. 47. VO. 
49. w= 0. 

1.1. 42. Approximately 

Chapter 10, Lesson 3 (pages 394-398) 
2. If a line parallel to one side of a triangle 
intersects the other two sides in different 
points. 7. The area of the rectangle. 
8. As lengths: AC = 3, AD = 2, and AE = 6. 

17. Substitution. (Both are 

18. x =2.4. 22. Reasonable 

because BE || CF in AOCF (the Side-Splitter 
Theorem). 26. It is a parallelogram because 
DF || EB and DF = EB. 29. Ifa line parallel 

AP 
equal to ——). 

PB 
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to one side of a triangle intersects the other 
two sides in different points, it divides the 
sides in the same ratio. 36. EO. 39. Point 
G is the same point as point A. 

41. EF = FG; so = = | by division. 

43. In a plane, two lines perpendicular to a third 

line are parallel. 45. The opposite sides of a 

parallelogram are equal. 

Chapter 10, Lesson 4 (pages 401-405) 
1. Parallel lines form equal corresponding 
angles. 3. AA. 6. Yes. Two triangles 
similar to a third triangle are similar to each 
other: =10. 30°. 500 and 1207 
14. Corresponding sides of similar triangles 
are proportional. 17. They are not 
collinear. 19. That they are parallel. 
21. AAHK ~ AABD and AAKL =7 Ape 

De}. BD — DE’ 27. Addition. 28. Multi- 

plication. 31. AABD ~ ACBA. 34. x=8, 

y= 10, and z= 10. 39. AA (ZA = ZEFA 

and-2 FHA = 7A\ 0452 
So) bees 

Chapter 10, Lesson 5 (pages 409-413) 
1. CGand CF. 4. Corresponding altitudes. 
7. CG, the distance of the fish from the 

camera. 10. 7-5iem:) 12::2:555 Kes 
18. 7 is the reciprocal of 7. 21. Yes. 

Corresponding sides of similar triangles are 
proportional. 23. No. These areas cannot be 
equal if AAGB is larger. 26. B’(7, 2), C’(17, 8). 
27. AA'B'C’ appears to be an enlargement of 
AABC. (Also, the corresponding sides of the 
two triangles appear to be parallel.) 
31. 555.4 ft. 34. Corresponding altitudes of 
similar triangles have the same ratio as that of 
the corresponding sides. 35. ASA. 36. AA. 
40. Ruler Postulate. 41. Through a point 
not on a line, there is exactly one line parallel 
to the given line. 47. Parallel lines form 
equal corresponding angles. 49. AA. 
53. Reflexive. 55. Corresponding sides of 
similar triangles are proportional. 58. SSS 
Congruence Theorem. 



Chapter 10, Lesson 6 (pages 416-419) 
1 1 

1. — 2. -. ‘ : : ; 9 y) 7 hy 8m 7 32 m 

ieoum, 19. —.. 21. —. : m 5 95 25.a 1 ney, 

must be proportional. 28. 440. 

1 

* 63,360 

34. No. 37. Six. 44, Because all 

circles have the same shape. 46. 907 ~ 283 ft 

3 
and 1207 ~ 377 ft. 48. ir 0.75. 

Domo) it, 

30 32. Yes. AADE ~ AABC by AA. 

1 
AO ne: 

) 

Chapter 10, Review (pages 421-424) 

: 2 OF 2.5. 10: Itis 6.25, times il. 9 T9" 

as great. 12.6.4. 14. 12.8. 17. Con- 

cave pentagons. 18. ABHIG = EKJGI. 
20. GFEI is a parallelogram. Both pairs of its 

opposite sides are equal because 

GFEKJ = EIGJK. 25. It increases. 

10 
32. They are multiplied by 3. 34. —= 

i 

Approximately 7.1 cm. 36. ue = ().71. 

Es 5 

41. Ina plane, two lines parallel to a third line 

are parallel to each other. 46. 30 ft. 

ie 4 
48. . .—=-—; EF=15. =. See One roS 90 3° 010: 3 

BOs {X05 ee eS 

Chapter 10, Algebra Review 1 
(page 425) 

1. 4and —7. 2. land = 3.4+V11 and 

pe ied 7 and 7.0592) 2V6 and 

94/6. 6. _ 7. and 3, 

8. 2and 5. 9. —1 and —8. 

1 + V96 1 - V6 
10. —a. and .—— —- ae 

5 5 

Chapter 10, Algebra Review 2 
(page 426) 

es hed ees 
Qa : 0} i D) 

4.c=Vae4+ 6. 5. a=Ve— Be. 

tA = Ot liber he OD =a 

or r=1-—- 

regent nee rem 

hoa) 
gee Ba 

241 C= =F = 32) MOIR oS ele 

Chapter 11, Lesson 1 
2. The altitude to the hypotenuse. 
and P@ > 5,EP, 6) EPand-EG. 
11. Their projections on the hypotenuse. 
12. AC. 15. 4. 17. 2V/10 (or about 6.32). 

Paes, ol Se = Oe ulee: 

(pages 430-432) 
GaAP 

Fey AV Gs a a fore O)© S719 wae 

ees NSE ns OB OC AN Gr, PAD, per 
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Chapter 11, Lesson 2. (pages 436-440) 
1, 30 ft. 2. About95 ff 5: About0ras 
8. 8 cubits. 12. 20 fti4 15. Aboutsey tt: 
18. 72 + 242 = 49 + 576 = 625 = 25°. 21. Each 
number in 14-48-50 is twice the corresponding 
number in 7-24-25. 23. 6-8-10 and 9-12-15. 
28. AB 4 29. so == Vite goon =x. 

33. 8.4 in by 11.2 in. 35. a or about 1.9. 

38. OH = V45 or 3V5, OP = V65, PH = V20 
or 2V5. 42. The length of AP. 
Ad x? + 20° (40 — wien 5. 

55.) = Ro Ree. 

Chapter 11, Lesson 3 (pages 443-447) 

1. Yes. They are similar by AA. 2. 7 = Ae 

TUN ei — a 5. In an isosceles 

right triangle, the hypotenuse is V2 times the 

length of one leg. 11. c= =. 15. 8V2. 

16. 5V2.. 17. x= 12, 9=6V3. 19. x= 5V3, 
y= 10V8. 28.03.0924. 43. 
27. 90V2 = 127 ft. 30. 75V3 ~ 130 ft. 
31. About 23 in. 34. 21 square units. 

teat abd i ae bed Fa: 
39. 5 43. OA oe 5 V3. = 

ike 1 3 
dealt eNO = i ats Ae 4A, ( sh 3). 53 5 oF 0.5 5 i 

Chapter 11, Lesson 4 (pages 450-453) 

1. £ 3,4, 4, 0.445. 6. 57.290. 
b d 

Ts SO, AU ian A= 

oy, Aes ls 

BG .-5Ve Ns é 
—_ = —— = V3. 22. Aright 
AG Tes : ms 

triangle because 3? + 4? = 52. 24. 3" 

DOuudten elie ZN = 2B 7A anda Bi ate 

complementary. 29. 16.5. 32. 20°. 
35. 58". 39.5197 ft... 4387 About 22m 
46. 3.7°._ 48. 26.565051°. 51. AB= V5, 
BC = V10, and AC= V5. 53. 40.8°. 

18. tan 60° = 
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55. About 4,172 mi. 

Chapter 11, Lesson 5 (pages 456-460) 

ee: Ee 3. 2 or = 
Dt AE y b Bie tye 

7. 0.996. 10. 82,935, 11. 45,0008 
12 5 

Paes wal OP >. 1 oan 14 13 V0 fee 13 3: Deo 

25. O17. 26. 36.5. 29° BH = 2iotene 
CI = 5.0 cm, DJ = 7.1 cm, EK = 8.7 cm, and 

FL=9.7 cm. 36. The sine of an acute angle 
of a right triangle is the ratio of the length of 
the opposite leg to the length of the 
hypotenuse. 38. In a 30°-60° right triangle, 
the side opposite the 30° angle is half the 
hypotenuse. 40. Approximately 14,500 ft, or 

more than 2.7 mi. 43. About 806 ft. 

46. About 4°. 48. Parallel lines form equal 

alternate interior angles. 49. AAS. 

d-—w 
ile Sil, 54 BF, Sty Z2 = 

Chapter 11, Lesson 6 (pages 463-467) 

lew 3. Thei-axisse co. Come . é, —A. 

11. The slope is tan 30° ~ 0.58. 13. —60 m. 

fo About sas oie: > (or aboutOper 
3 3 

2 ee ge 
ci LL 2 

its riseis -10m. 39. (300 — a m above the 

36. Its run is 550 m, and 

ground. 40. 16,500 m. 42. Run = «— x; 

rise=y— yy. 43. y= m(x— x) + yp. 
47. From the start to about 2.5 seconds. 

AC 
D2 BC: 56. Corresponding sides of similar 

triangles are proportional. 58. Division. 

60. fo. 62. The altitude to the hypotenuse of 

a right triangle is the geometric mean between 
the segments of the hypotenuse. 

Chapter 11, Lesson 7 (pages 471-474) 
2. They are opposite each other. 4. The 

Law of Sines. 7. They include ZA. 12. 40°. 
130, LS. OUl LO ste. 



18 Sine | Ad 

) 
208E2 7.7 mi. 

21, N08" 40025 a0. 

28. 34.6 mi. 32. 238,000 mi. 

sin 74 
hea a ; 

34. a2 = 62 + c2 —2becosA. 35. cosA = a 

40. By multiplication. 44. c2 = a2 + b?. 

Chapter 11, Review (pages 476-480) 

pons: “3 8. HF 1 BG. 11. d=sV2. 
jaenttee wl6. About 24.2 ft. 19. About 

195m 21 About 5.7°.. 26. Two. 

30. 100 ft. 31. About 137.6 ft. 34. About 

A03ntumoo. 0:87. 40. 7 units. 

43. AF=BF. 47. About 44 ft. 53. About 

380 times as far. 55. Approximately 2 in. 

sain 
57. About 600 ft. 62. tan ZABE = 

Chapter 11, Algebra Review (page 482) 

3 3 
" = -— oh . 7 = —-——: = ‘ ey Ms On 2. re b=6 

3: y 

ee] pelea eyeies 
stele | | 5 DAB a 
Mess ele INL 
ae a -| ia ah es Gi 
clad al i Ll 
SGI Bees 
BS Mesias ody bet cli dee beh 
Balad 1 | io a 
ren [| ust ye 
areal Fo) Dien 
Betas BER 
metal | plete 

4, 

a | 
as 
ae 
ae 
Be 
aa 
5 
peels | 
el 
re 
at 
ne SEP SEE See are tole Lote SPP Smee aoe ig ee ee et TN 

9. They have the same slope, 2. 

LOM yD ie Lp Nk Viera cin DoW) ake S. 

12 

13. —land1. 14. The product of their 

slopes isl. 15: IG, =O: 

7: 

ia Es A 
rH 
AMS 

13, y= nee 7 2 Oo exintercept, 6; 

y-intercept, 2. 20. x + 3y= 6. 
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Zt, 

2259. 23. (yi ieee) 24 ee OMe 

PSR ie 26. y= <x (or y= 44 + 0). 

29; 038830910! 

Chapter 12, Lesson 1 (pages 486-490) 
2. Chords. 3. A diameter. 6. Five. 

9. Six. 10. Concentric. 14. They are 

perpendicular. 17. Two points determine a 
line. 18. All radii of a circle are equal. 

22. If a line divides a line segment into two 
equal parts, it bisects the segment. 26. Ina 
plane, two points each equidistant from the 

endpoints of a line segment determine the 

perpendicular bisector of the line segment. 
27. If a line through the center of a circle 
bisects a chord that is not a diameter, it is also 

perpendicular to the chord. 28. Through a 
point on a line, there is exactly one line 

perpendicular to the line. 34. An isosceles 
right triangle. 35. About 46 mm. 38. 1,000 
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seconds. 40. ae or about 0.37. 45. They 

are rhombuses because all of their sides are equal. 

Chapter 12, Lesson 2 (pages 493-496) 
2. In a plane, two lines perpendicular to a 

third line are parallel to each other. 

4. OB 1 AC. _ 5. Ifa line through the center 
of a circle bisects a chord that is not a 

diameter, it is also perpendicular to the chord. 

3) 4 
OY Sal), = 

4 
3° 

O. 16. Ifa line is perpendicular to a radius 

at its outer endpoint, it is tangent to the circle. 

18. aS or AB. 32. Because ZFDE is a right 

15. AB is tangent to circle 

angle and corresponding parts of congruent 
triangles are equal. 34. Line AB. 36. Ifa 
line is tangent to a circle, it is perpendicular 
to the radius drawn to the point of contact. 
41. AD = 4 cm and AF = AB = 8 cm. 
42. (8-—r)cm. 44. A 3-4-5 right triangle. 
48. A parallelogram (also, a rectangle). 

Chapter 12, Lesson 3 (pages 500-503) 

1. Central angles. 2. Py. 3s PCR 
5. 283°. 7. 77°. 8. Two points determine 
aline. 10. An arc is equal in measure to its 

central angle. 16. The Arc Addition 

Postulate. 19. A semicircle. 24. No. The 

sum of any two sides of a triangle is greater 

than the third side. 27. AB = 17, BC= rV3, 
AC =2r. 31. AABC and AABD are 

equilateral and congruent. 33. Line /is 
tangent to circle A. If a line is perpendicular 
to a radius at its outer endpoint, it is tangent 
to the circle. 41. All of the arcs have the 

same measure. 

Chapter 12, Lesson 4 (pages 506-509) 
2. 147°. 3..24.5°. 4, 33°:.7. Allradiean 
a circle are equal. 9. An exterior angle of a 
triangle is equal to the sum of the remote 
interior angles. 12. A central angle is equal 
in measure to its intercepted arc. 
15. Betweenness of Rays Theorem. 17. Arc 
Addition Postulate. 20. An inscribed angle 
is equal in measure to half its intercepted arc. 



22. The measure of a semicircle is 180°. 
25. A 90° angle is a right angle. 
28. Inscribed angles. 30. x = 40°, y = 20°, and 

z= 30°. 33. 9°. 36. They are complementary. 

37. It is a right angle. An angle inscribed in a 
semicircle is a right angle. 43. n°. 44. 27°. 
50. It is an altitude (to the hypotenuse) of the 
triangle. 52. BF = V3 in. 

Chapter 12, Lesson 5 (pages 512-515) 
2. An exterior angle of a triangle is equal to 
the sum of the remote interior angles. 3. An 
inscribed angle is equal in measure to half its 
intercepted arc. 5. 36. 7. 54° and 126°. 
10. Subtraction. 14. 40°. 15. 75°. 
18. 55°. 19. A secant angle. 20. It is less 

than 55°. 23. mAD+ mCB = 180°. 

Vi eee 30>. 34. 202 40) If a line 

through the center of a circle bisects a chord 
that is not a diameter, it is also perpendicular 
to the chord. 42. 17 ft. 45. Each angle 
is90'. 748. About 92.5 days. 51. 6°. 

Chapter 12, Lesson 6 (pages 517-521) 
3. HL. 7. Inscribed angles that intercept the 
same arc are equal. 9. Corresponding sides 
of similar triangles are proportional. 
12. The tangent segments to a circle from an 
external point are equal. 19. Right angles. 
An angle inscribed in a semicircle is a right 
angle. 24. CFOE is a square. 31. PA is 
tangent to circle O because it is perpendicular 
to radius OA at its outer endpoint. 
33. PA=PB= 10. 35. 20 units. 
41. (12, 10). 45. If a line through the center 
of a circle is perpendicular to a chord, it also 
bisects the chord. 46. BP. 

Chapter 12, Review (pages 523-526) 
Zee central angle. 7. 60°.. 9. 35°. 

HOmtooe15.130°. 18. 60°. 

25. AB = AD. The tangent segments to a circle 

from an external point are equal. 27. They 

are similar to AABC. 29. = ove, 128} JL ANG. 

36. Isosceles. (In the figure, they are also 
obtuse.) 40. 4cm. 42. Approximately 3.7 
em. 44. Approximately 68°. 46. 53°. 
47. 74°. 51. C is the midpoint of AB. 

52. Approximately 9.7 in. 53. Approxi- 

mately 75.5°. 56. V5. 58. woe 

Chapter 12, Algebra Review (page 528) 
TRS AS at ON ATA) AlcSe 0) BI 40 Ba). 
BinlOje= thie Gl) (Sf 14)s 00724145 5). 
8. (3.5) '10:5)x 92 (45-9). 10..(=2) 1). 
10. (<19,—2))> 12.60, =5)y- 13051, 16). 
LAA Oh LLL 1500619-5,00.0)ee L6ue( 1k 10); 
17a e487 My aLON 9) 
Q0(98D). Di (4 

at 
AO\ S22en ul m5): 

Bate) Bild 8(Oaas8). 

Chapter 13, Lesson 1 (pages 532-535) 
4, Its circumcircle. 5. AABC is inscribed in 

circle O. 6. They are equidistant from it. 

7. Minor arcs. 13. A diameter (or a chord). 
17. The lines are the perpendicular bisectors 

of the sides of AABC, and the perpendicular 

bisectors of the sides of a triangle are con- 
current. 19. No. 24. Three. 28. OA = 

20D because, in a 30°-60° right triangle, the 
hypotenuse is twice the shorter leg. 
32. The circumcenter of the triangle with A, 

B, and C as its vertices. 36., It is approximately 
6.4 cm. 39. They are concurrent on the 

hypotenuse of the triangle. 40. 7.5 cm. 

42. Both ZE and ZABD intercept AD. 

Inscribed angles that intercept the same arc 
are equal. 47. Approximately 31 mm. 

48. 31.25 mm. 51. sin D = 

Chapter 13, Lesson 2. (pages 538-541) 
1. By seeing if a pair of opposite angles are 
supplementary. 4. They must be concurrent. 

8. Inscribed angles that intercept the same arc 

are equal. 10. Substitution. 14. They are 

isosceles because all radii of a circle are equal. 

18. AB || DC because they are bases of a 
trapezoid. 21. ZB and ZD are supplementary. 

24. They intersect in a common point, P. 

30. ABCD is not cyclic, because its 

opposite angles are not supplementary. 

33. Vertical angles are equal. 34. Supplements 

of the same angle are equal. 40. 1,764. 
42. The Protractor Postulate. 

46. Multiplication. 54. Substitution. 
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Chapter 13, Lesson 3 (pages 544-547) 
1. The angle bisectors of a triangle are 
concurrent. 3. Two. 4. They are 

perpendicular bisectors of the sides. 5. The 

vertices of the triangle. 7. Two angle 
bisectors. 10. Its incircle. 11. Its incenter. 

13. They are perpendicular to the sides. If a 

line is tangent to a circle, it is perpendicular 
to the radius drawn to the point of contact. 

15. They must be concurrent. 17. Only if 

the rectangle is a square. 21. They are the 

perpendicular bisectors of the sides. 25. 27 
and 47 units. 28. EF seems to be tangent to 
the incircle. 32. Exterior angles. 38. It 
proves that AP bisects ZDAE. 40. FDEO is 

asquare. 42. 27runits. 46. ic ANC) 3) = ip 

DIM P27 Ho gisquare units.e209 "ihe 

area of a triangle is half the product of its base 

and altitude. 61. om 

Chapter 13, Lesson 4 (pages 550-553) 
4. The fact that the altitudes of a triangle form 
right angles with the lines of its sides. 

5. Two points determine a line. 6. The 

Ruler Postulate. 8. A midsegment of a 
triangle is parallel to the third side. 11. A 
line segment that connects a vertex of a 

triangle to the midpoint of the opposite side is 
a median. 14. Through a point not on a 

line, there is exactly one line parallel to the 

line. 18. Ina plane, a line perpendicular to 

one of two parallel lines is also perpendicular 

to the other. 23. GD and EH bisect each 

other. The diagonals of a parallelogram bisect 
each other. 28. AABC is obtuse. 29. No. 

The altitude segments do not intersect. 
32. GE, AF, and CD. 33. At point B. 
41. Corresponding sides of similar triangles 
are proportional. 42. Substitution. 49. PD 

and EC are altitudes of AAPE. 

Chapter 13, Lesson 5 (pages 557-560) 
1. CF. 5. No. GF is not a cevian, because 

neither of its endpoints is a vertex of the 

triangle. 6. 3.2. 8. Not concurrent. 11. 2. 

15. That this product is 8. 18. That this sum 
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is2. 21.3. 24. AX=4; XB =6. 

28. AAXZ ~ ACPZ and ABXY:-=AGPae 
32. Division (and substitution). 34. Ifa line 
parallel to one side of a triangle intersects the 
other two sides in different points, it divides the 

AX) «BY 9@Zge 1 

BX “GY* #AZ 
(by Ceva’s Theorem). 45. In a plane, a line 
perpendicular to one of two parallel lines is 
also perpendicular to the other. 

52. AAXC ~ AAZB. 

sides in the same ratio. 41. 

Chapter 13, Lesson 6 (pages 562-565) 

1 AB and Dey sr: =e 4. V13 units. 

7. M(Q, 0); L(8, 6). 8. (8, 4). 1L7CN= 

NB = V72 or 6V2. 16. mNT = 1 and 
mCB=-—I1. 18. Q, 3). 24. At Vo 27iGuGr 
36. 48 units. 38. 150°. 45. No. AGzand 
CB are not perpendicular, because the product 

of their slopes is not —1. 46. G(3, 14); 
I(17, 14). 53. AB = DC =6; AD = BC= 

V10. 57. mXZ = 9; mWY = a 

Chapter 13, Review (pages 566-570) 
2. AABC is inscribed in the circle: 6 7ABC 
is a right triangle because 7 ACB is inscribed 
in a semicircle. 12. F > 142 TK 
18. Midsegments. 24. AX = 4, YB = 3, and 

LO 27 285 Cyclic. 

36. ZAED + ZAGD = 180°. ZAED and ZAGD 
are supplementary because they are opposite 
angles of a cyclic quadrilateral. 
38. ZEGD = ZEAD because they are 
inscribed angles that intercept the same arc. 
39. ZEGD = 60° because ZEGD = ZEAD. 
42. ZBHC = 120° because it is supplementary 
to ZBFC. 48. 125°. 53. They appear to 
bisect its angles. 55. DB and FB. 
61. ABCD is concave. 

34. S in. 
4 

Chapter 14, Lesson 1 (pages 574-578) 
3. The radii of the polygons. 5. Yes. Ifa 
triangle is equilateral, it is also equiangular. 
8. No. 10. Yes. (All regular polygons are 
cyclic.) 13. 60°. 14. Equilateral. 



18. Three squares. 
21. Equilateral triangles and regular 
pentagons. 27. Regular polygons having an 
even number of sides. 31. If it isn’t regular, 
it must not be equiangular. 33. Isosceles 
memmimangles: 39.,.22.5°. ,41, 185°. 
45. Apothems. 47. 30°-60° right triangles. 
52. They are equal because the sides of the 
pentagon are chords of the circle, and equal 

arcs in a circle have equal chords. 54. 72°. 

Chapter 14, Lesson 2. (pages 581-584) 
2. The number of sides. 4. 3.0902. 

10. Radii. 14. PB bisects ZABC. 

Vomoesiae 20. (17. 3.078. 21. The radius of 

the hexagon appears to be longer. 22. 108°. 
26. 5 sin 36° ~ 2.94. 28. Approximately 

2.13 angstroms. 31. 74mm. 37. V3. 

39. p~5.196r. 41. 2. 44. By the Law of 
Sines. 45. Approximately 1.9. 

48. Approximately 2.2. 49. 18°. 
52. 3.0901699.... 

Chapter 14, Lesson 3 (pages 587-590) 
Jot). 9. The perimeter of the 
monagon. 14. 402. 16. r=aV2. 18. 2r?. 
22. 628 units. 28. 31,359 square units. 

31. 30°-60° right triangles. 32. 3: 

34, V3 2, 42. They are isosceles. 

47. All are 

49, ae Bye Wolk Cal 

43. That they are 15°. 

(2 sin 15°)r ~ 0.5187. 

SYieeoorcm. 

Chapter 14, Lesson 4 (pages 593-597) 
2. am. 5. The circumference of the hat. 
7. Approximately 1,500,780 mi. 10. 7a. 

16. 704 ft/minute. 17. 147 ft. 20. 10 

eos units, 94. AC = SAB. ie 
line through the center of a circle is 
perpendicular to a chord, it also bisects the 

chord. 26. 3.1415927. 28. 2V2. 
29. 2.83. 35. Approximately 24,880 mi. 

36. Approximately 1,040 mi. 37. 1,040 

mi/hour. 42. Approximately 19 mi/second. 

45, 72 = ee 46. r2 = a 

20. They are factors of it. 49, Qa+2b+4 2c. 

53d. T= oal4 in: 

O28 82 5eit 

Chapter 14, Lesson 5 (pages 600-604) 
1. 300 mi. 2. 940 mi. 3. 71,000 mi?. 

Aion mal SOOO 0x74 1125100 

circular inches. 14. 3,600a7 cm2. 15. 60¢ 

cm. 19. 36a square units. 23. 77. 
2S. momaniisnimlyks. 1425. 93 saree. 
332 (4a ga)wet Sasol bor 28 Ke 
36. (3V3 — m)x2. 42. 72.6. 43. 290. 
47. a+ b. 48. wa* + rab or mala+t Db). 

Chapter 14, Lesson 6 (pages 606-611) 

DAS eso: rials 

on Lhe length of, AB in meters. 

4, ipa 1. A sector. sector 3 

8. 15,700 m2. 9. About 6,220 mi. 

12... 2,009 fi@: 13. 887 fi?, 16. ar. 18. 60°. 

19. Te Soma se poul Ont 

25. About 0.0007 second, 27. 360°. 28. = 
7 

30. 57.3°. 31. 46 in. 32. 469 in2. 

34. About 53°. 37. About 93 square units. 

39. About 45 square units. 41. 63.66 m. 

43. 103.77 m. 45. About 188m. 47. 2V2. 
AO) Aig BOs doe Mell, Age = Cy SYR ae. 

58. 1,256.64 in2. 62. 34.64 in. 
64. 246 in?. 66. 2a+ b. 67. 2a+ 2b. 

Chapter 14, Review (pages 612-616) 
2. It must be convex, equilateral, and 

equiangular. 4. 120°. 6. 48°. 9. 3.12. 
10. 3.05. 12. 6.24r. 15. About 420 turns. 

18. 22. 20. 47. 21. ae ae and oe 

24. aie 98. V3 ~ 1.732. 29. Sn ~ 2.094, 

31. an BN 5) 457 ee 5 

35) W921 97. 0.98. SOMA boutal,037) mi: 
40. About 3,034 mi. 42. About 794 mi. 

45. V2 (or about 1.414). 47. 8.78. 
SIR aoa Re). (55. Am: 

58. (360 — 2x)°. 59. = aad 

63. About 83 ft. 

34. 0.79. 
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Chapter 15, Lesson 1 (pages 620-624) 
1. The second. 7. It appears to be oblique 
to the ground. 8. A vertical plane. 

10. That they lie in a horizontal plane. 

11. No. AB is perpendicular to the floor if it 

is perpendicular to every line in the floor that 

passes through point B. 13. Parallelograms. 

15. EFGH. 21. They intersect in line / (or 
they both contain it). 23. One plane must 
contain a line that is perpendicular to the 

other plane. 25. CF is perpendicular to 

plane EFGH. 27. If a plane intersects two 

parallel planes, it intersects them in parallel 
lines. 32. Three noncollinear points 

determine a plane. 33. If two points lie in a 

plane, the line that contains them lies in the 

plane. 34. They lie in it. 40. No. Two 

horizontal lines can be skew. They can also 

intersect. 42. About 91cm. 43. About 

62°. 45. SAS. 47. A quadrilateral is a 
parallelogram if its diagonals bisect each other. 
55. Nine. 

Chapter 15, Lesson 2 (pages 630-633) 
1. Siew Debreht ae) 4 
7. CG) DH, EHS and G9 410%0.025senr 

12. 0.225 cm?. 14. 185 units. 15. 697 

units. 18. 8x+10= 106. 20. A regular 

hexagon. 21. AHEM and AHEN are 

congruent right triangles. 25. ZEAC isa 
right angle. 28. An isosceles trapezoid. 

30 Oscme 5 3274.52.41 33.400.40 OOF ADOUE 

35°. 39. 3V2cm. 44. ove 46. 54.74°. 

49. One. The structure appears to contain 

27 + 1 = 28) cubes: 

Chapter 15, Lesson 3 (pages 635-638) 
le-Lovtands E-7e3~-Prismsx) (oa we: 

6, Three! 10; Thetbases), 125%: 

13. n7+2. 18. 1,624 f?. 19. A 

parallelogram. 20. BAB’C. 23. EDE’F. 
26. They appear to be parallel and equal. 
29. Pentagons. 33. 1,458 ft?. 
rectangles. 38. Yes. The bases of every prism 
are congruent. 44. AX > AE. 46. A right 
triangular prism. 50. 2n. 
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35. They are 

Chapter 15, Lesson 4 (pages 642-646) 
2. “x cubed.” 4. Its volume. 5. 27. 

7. 36. 8» 1,296) 12: “About 1.6/f% 

14. 1,518,750 fi?. 16. 1 m3. 1 7iGia 

20. 12 m?. 27. A right hexagonal prism and 
an oblique hexagonal prism. 31. 108 cubic 

units. 33. 288 cubic units. 34. 79 cm®. 
36. 55 cm®. 38. 0.004 in. 40. 187.156 in2. 

41. (a + 3°. 43. Two of them. 44. a7. 

49, ab + act be + Va? + 67. 51. 3 cm. 

54. 236.5 ft2. 55. 4,730 ft®. 57. 9 ft. 

Chapter 15, Lesson 5 (pages 649-653) 
1. A pyramid. 2. Its apex. 4. A cross 

section. 5. A lateral face. 10. 128 cubic 

units. 12. 70 cubic units. 13. They are 

equal. 19. 576 yd’. DD. W= = Bh. 

23. 55.125 square units. 25. 385.875 cubic 

1 unite 28 ae 30. Sx. 33. 231,000 fe 

34. 612 ft. 35. 231,000 ft?. 37. 92,000,000 

ft?, 38. n+ 1. 43. It is a pyramid. 

45. Isosceles right triangles. 46. oe 

l | 1 
= 48. —a2(x + h). i =— A7. Go 8 32 (xe lA 5 IONE me 

and PN = ah 52. Corresponding sides of 

similar triangles are proportional. 

NG hea 
oS. 3 i 

Chapter 15, Lesson 6 (pages 656-661) 
6. Product. 10. Its axis. 11. The altitude. 
12. The lateral surface. 13. The bases. 
15. 45a in?. 19:7 in®. | 225 4,800 
25. They have equal volumes. 
26. Cavalieri’s Principle. 27. 357 cm’. 
28. 110 cm®. 31. 65%. 34. That they have 
the same length. ee The diameter of its 
base. 41. 352 in®.., 42: ah?) | 44.0itGs 
multiplied by four. 48. 285 in®. 522mm 
54. A sector of a circle. 55. 2ar. 57. ar. 



Chapter 15, Lesson 7 (pages 665-669) 
1. They are equal. 2. It is four times as 
large. 3. About 12.6 km?. 4. About 4.2 

kine ....7; ee 11. All radii of a sphere 

are equal. 12. Ifa line is perpendicular to a 

plane, it is perpendicular to every line in the 

plane that passes through the point of 

intersection. 18. It decreases. 19. 212 cm°. 

21. 0.7 gram/cm?. 28. Sars, 30. Sar. 

33. Either leg of a right triangle is the geometric 
mean between the hypotenuse and its 

projection on the hypotenuse. 35. 3,895 mi. 

38. About 15 hours. 39. About 13 hours. 

44, 325,000,000 mi®. 47. The second 
expression. 

Chapter 15, Lesson 8 (pages 672-676) 
2. Two cubes are always similar. 6. It is 

multiplied by 9. 7. It is multiplied by 27. 

10. It is multiplied by n?. 11. Itis 

multiplied by n°. 13. 10.24. 14. 32.768. 
17. That Gulliver’s body was similar to their 

bodies. 20. About 3.6 times. 23. About 

22mm. 25. About 1.8 times. 30. 24x2. 

32. 8x°. 35. The square. 38. x = V2; 

y= V4. 39. PA, 1; PB, 2; PC, 4; PD, 8. 
40. It is twice as large. 45. Eight. 
51. About 47 pounds. 52. About 93 pounds. 

Chapter 15, Lesson 9 (pages 678-682) 
1. Eight. 3. Quadrilateral. 6. Yes. 

9. The area of the larger triangle is four times 
the area of the smaller one. 10. The surface 

area of the larger tetrahedron is 3? = 9 times 
the surface area of the smaller one. 

ile los Three. 18. 20. 20. An 

icosahedron. 26. 12. 29. That they are 

congruent. 30. 180°. 34. 270°. 

38. VG Ae e ELAR ho and 
ZBAP = 36°. 45. 1.618. 46. About 1.8. 
52. 0.714 unit. 53. 10.5 square units. 
58. 2.8 cubic units. 

Chapter 15, Review (pages 684-688) 
1. 4and 8. 3. They appear to be 
perpendicular. 10. 16 ft. 13. A prism and 

a pyramid. 15. 80,000 ft?. 18. It is four 
times as large. 21. 250,000. 

23. 1,250,000,000. 25. ¢V2. 27. A regular 

tetrahedron. 29. A 30. ae 

36. Qarx?. 37. = eee emcee) 
square units. 50. The area of the horizontal 

cross section halfway up the barrel. 

51. wr2h. 58. Four. 59. Six. 

Chapter 16, Lesson 1 (pages 692-695) 
1. At the center of the sphere. 2. A radius of 

the sphere. 3. Two hemispheres. 
7. Euclidean geometry. 10. Both 
geometries. 16..186°s 18. 2A = 72°, 
Va FEC 100747 CBee C211 92%: 

22D eso 25 vATCS Of gréat Circles: 

30. Both curves cannot correspond to lines. 

31. One. 32. No. 40. No. The sum of the 
angles of AABC is greater than 180°. 45. It 
has three right angles rather than one. 46. It 
is four times as long. 

Chapter 16, Lesson 2 (pages 698-700) 
by ltsdegss) 24ethe-base angles: 3. The 
summit. 5. WY and MO. 6. ZY and ZO. 
7. Two points determine a line. 9. All right 
angles are equal. 14. The Ruler Postulate. 

16. It is a birectangular quadrilateral whose 

legs are equal. 17. The summit angles of a 
Saccheri quadrilateral are equal. 20. An 

exterior angle of a triangle is greater than 
either remote interior angle. 23. A Saccheri 

quadrilateral. 25. The fact that 2D > ZC. 

26. If the legs of a birectangular quadrilateral 

are unequal, the summit angles opposite them 

are unequal in the same order. 29. CD. 

31. DM = CM because AADM = ABCM (SAS). 

33. In a plane, two points each equidistant 

from the endpoints of a line segment 
determine the perpendicular bisector of the 

line segment. 38. DA. 40. The line 

segment connecting the midpoints of the base 
and summit of a Saccheri quadrilateral is 

perpendicular to both of them. 
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42. In a plane, two lines perpendicular to a 

third line are parallel. 44. The opposite 

angles of a parallelogram are equal. 

Chapter 16, Lesson 3. (pages 704-706) 
1. The summit angles of a Saccheri 

quadrilateral are acute in Lobachevskian 

geometry. 3. Substitution. 4. A line 

segment has exactly one midpoint. 6. The 

line segment connecting the midpoints of the 

base and summit of a Saccheri quadrilateral is 

perpendicular to both of them. 7. A 

quadrilateral that has two sides perpendicular 

to a third side is birectangular. 9. The 
Addition Theorem of Inequality. 14. A 

birectangular quadrilateral whose legs are equal 

is a Saccheri quadrilateral. 15. The summit 

of a Saccheri quadrilateral is longer than its 
base in Lobachevskian geometry. 20. Through 
a point not on a line, there is more than one 

line parallel to the line. 28. Birectangular. 

34. In Riemannian geometry, the summit of a 

Saccheri quadrilateral is shorter than its base. 

37. They are all half as ae: 42. They are 
congruent squares. 

Chapter 16, Lesson 4 (pages 709-712) 
2. ZDand ZE. 4. A Saccheri quadrilateral. 

766 Answers to Selected Exercises 

5. The summit angles of a Saccheri 
quadrilateral are acute in Lobachevskian 
geometry. 8. Substitution. 10. The sum of 
the angles of a triangle is less than 180° in 
Lobachevskian geometry. 14. Corresponding 
angles of similar triangles are equal. 17. The 
angles in a linear pair are supplementary. 
21. No. The sums of the angles of the two 
triangles may not be equal. 26. ZA + ZB + 

ZC > 180°. 27. Riemannian geometry. 
31. Z1=ZA+ZB. 35. AADE ~ AABC (AA). 
41. ZF is aright angle. 42. CFDE isa 
birectangular quadrilateral (in two different 
ways). 43. ZFDE is acute. 46. DE > 2BC. 

Chapter 16, Review (pages 714-717) 
I Av great circle. 2. False, 9459) are 
(because antipodal points are considered to be 
identical). 777ADi 1273607 
16. ZABC = 90°; ZBCD = 120°; ZCDA = 90°; 
ZDAB = 120°. 17. The quadrilateral is a 
parallelogram. 19. It is a rhombus. 
23. No. 26. Saccheri quadrilaterals. 
27. Acute. 32. Substitution. 34. A 
midsegment of a triangle is less than half as 
long as the third side. 37. Two points 
determine a line. 40. The sum of the angles 
of a triangle is less than 180°. 
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Index 

AA Similarity Theorem, 399-400 

AAS Congruence Theorem, 243 

Acute Alice and Obtuse Ollie problems, 108, 

125, 155, 178-179, 215,239, 251-2525 2505 
317-318, 356, 368, 384, 503, 535, 558, 611, 
616, 624, 631, 635, 644, 676, 694 

Acute angle, 92 

Acute triangle, 158 
Addition properties 

of equality, 79 

of inequality, 185, 188 

Alternate interior angles, 220 

Altitude (as a segment or length) 
of a cone, 655 

of an equilateral triangle, 443 
of a prism, 640 

of a pyramid, 648 

of a quadrilateral, 359 

of a triangle, 352 
Ambigrams, 321 
Angle, 13 

bisector of, 99 

construction of, 170-171 

inscribed, 504-505 

measure of, 92 

reflex, 498 

trisection of, 33-34, 252, 495 

Angle of inclination, 461 
Angle of repose, 177 
Angles 

formed by a transversal, 220 
in trigonometry, 446 
of an equiangular polygon, measure of, 263 
of a polygon, sum of, 263 
types of, 92 

Anno’s Hat Tricks, 55-56 

Antipodal points, 691, 695 

Apex 

of a cone, 655 

of a pyramid, 647 
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Apothem, 574 

Arc, 497-499 
degree measure of, 498 
length of, 606 

Arc Addition Postulate, 499 

Archimedes and volumes of solids, 666, 686 

Area, 20, 338-339 
of a circle, 66, 598-599 

of an equilateral triangle, 443 
of a parallelogram, 359 

of a prism, 635 

of a rectangle, 345 
of a regular polygon, 585-587 
of a right triangle, 352 
of similar polygons, 416 

of a sector, 606 

of a sphere, 664-665 
of a square, 345 

of a trapezoid, 359 

of a triangle, 351-353 
Area Postulate, 339 

ASA Congruence Postulate, 147 

Aspect ratio, 385 
Associative properties, 39 
Axes, 133 

Axiom of algebra, 78-79 
Axis 

of a cone, 655 

of a cylinder, 655 

of symmetry, 320 

Base angles 
of a birectangular quadrilateral, 697 
of a trapezoid, 281 

Bases of a trapezoid, 281 

Betweenness 

of points, 85-86 
of rays, 93 

Betweenness of Points Theorem, 86 

Betweenness of Rays Theorem, 93 



Binomial cube, 645 

Binomial square, 346 

Birectangular quadrilateral, 697-698 
Bisection 

of an angle, 25, 99-100 
of a line segment, 25, 98 

Brahmagupta’s Theorem, 540 

Camera obscura, 407, 413 

Cavalieri’s Principle, 641 
Center 

of a circle, 484 
of a regular polygon, 574 
of rotation, 299 

of a sphere, 663 
Central angle 

in a circle, 498 

of a regular polygon, 574 
Centroid 

of a quadrilateral, 553 

of a triangle, 548-549 
Ceva’s Theorem, 554-556 

Cevian, 554 

Chessboard paradox, 364, 402 

Chord, 485 

Circle, 24, 484 

area of, 66, 598-599 

central angle in, 498 
circumference of, 66, 592 

diameter of, 66, 485 

radius of, 66, 484-485 

Circumcenter, 531 

Circumcircle, 531 

Circumference, 66-67, 592 

Circumscribed circle, 531 

Circumscribed polygon, 542 
Collinear points, 9 

Commutative properties, 39 

Compass, 24, 169 

Complementary angles, 105 
Concave polygon, 258 
Concentric circles, 484 

Conclusion 

of an argument, 51 
of a conditional statement, 43 

Concurrent lines, 9 

Conditional statement, 42-43 

Cone, 654-656 

altitude of, 655 

apex of, 655 

area of, 660 

axis of, 655 

lateral surface of, 654 

oblique, 655 

right, 655 
volume of, 656 

Congruent figures, 99, 312-313 
Congruent polygons, 140 
Constructions, 2, 24, 169-171 

Converse, 47 

Convex polygon, 258 

Convex polyhedron, 628 
Coordinate(s) 

of a point, 85, 133 

of a ray, 92 
Coordinate systems, 132-133, 627 

Coplanar points, 9 

Corollary, 99 

Corresponding altitudes, 407 
Corresponding angles with a transversal, 220 
Cosine (ratio), 455 
Cosines, Law of, 469-470 
Cross section, 631, 641 

Cube, 629 

doubling of, 674-675 
length of diagonal of, 629 
volume of, 642 

Cyclic polygon, 530 
Cylinder, 655 

area of, 660 

axis of, 655 

bases of, 655 

lateral surface of, 655 

oblique, 655 

right, 655 
volume of, 655 

Decagon, regular, 573 

Deductive reasoning, 6, 60-61 

Definitions, 46-47 

Degree, 91 
Degree measure of an arc, 498 
Density, 384, 667 

Diagonal 
of a cube, length of, 629 

of a polygon, 259 
of a square, length of, 442 
of a rectangular solid, length of, 629 
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Diameter (as a segment or length) 
of a circle, 66, 485 

of a sphere, 663 
Dilation, 300, 408 

center of, 386-387 
magnitude of, 387 

Dimensions of a solid, 629 

Direct proof, 50-51 

Distance 

between two parallel lines, 731 

between two points, 85 

from a point to a line, 731 

Distance Formula, 134, 437 

Distributive property, 75, 346 
Division property 

of equality, 79 

of inequality, 185 

Dodecagon, 277 

Dodecahedron, 678 

Egyptian tax assessor formula, 31-32, 360-361 

Einstein, 707 

Elements, The (by Euclid), 1-2 
Equality, 79 
Equations 

solving fractional, 376 
solving linear, 75 
solving quadratic, 425 
solving systems of, 527 

Equiangular polygon, 572 
Equiangular triangle, 158 
Equidistant points, 173 

Equilateral polygon, 572 

Equilateral triangle, 157 

altitude, length of, 443 

area of, 443 

construction of, 2 

Eratosthenes, 13-15 

Euclid, 1-2 

Euler characteristic, 638, 651, 688 

Euler diagram, 43 

Euler Line, 562-563 
Exterior angle of a triangle, 191 

Exterior Angle Theorem, 191, 237 

Fermat’s Last Theorem, 440 

Flatland, 666 

Formulary, 738-740 

Formulas, solving, 426 
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Fractional equations, solving, 376 

Fractions 

operations with, 255-256 

simplifying, 210 
Frustum 

of a cone, 727 

of a pyramid, 652 

Gauss, Karl Friedrich 

and non-Euclidean geometry, 707-708 
and regular 17-gon, 724 

Geometric mean, 380 

Gergonne Point, 560 
Glide reflection, 313 

Golden ratio, 433, 526 

Golden rectangle, 433 
Great circle, 690 

Great icosahedron, 157 

Great Pyramid, 18, 22, 399 

Half-rotation of rays, 91 

Hemisphere, 691 
Heptagon, regular, 573, 578 
Heron’s Theorem, 357 

Hexagon, 19 

HL Congruence Theorem, 244 

Hypercube, 624 
Hypotenuse, 66 
Hypothesis, 43 

Icosahedron, 678 

Identity elements, 39 

If and only if (iff), 47 
If-then, 43 

Incenter, 542 

Incircle, 542 

Inclination, angle of, 461 

Included sides and angles, 147 
Indirect proof, 55-57 

Inductive reasoning, 6 
Inequality, properties of, 184-186 

Inscribed angle, 504-505 
Inscribed circle, 542 

Inscribed polygon, 531 
Interior angles, 220 
Intersecting Chords Theorem, 517 
Inverse elements, 39 

Isometry, 300 
Isosceles right triangle, lengths of sides, 442 



Isosceles trapezoid, 281 
Isosceles triangle, 157 

Kim, Scott, 324 

Kochansky’s construction, 597 

Kiirschak figure, 585, 589 

Language and mathematics 
Chinese problem, 116 
French problem, 148 

German problem, 718 

Greek problem, 471 

Hebrew problem, 590 

Italian problems, 332, 656 

Korean problems, 246, 517 

Portuguese problems, 207, 288 
Spanish problem, 72 
Turkish problems, 177, 394 

Lateral area of a prism, 635 
Lateral surface 

of a cone, 654 

of a cylinder, 655 

Law of Cosines, 469-470 

Law of Sines, 469 

Legs of a trapezoid, 281 

Length 
of an arc, 606 

of a line segment, 85 

Lewis Carroll’s algebra paradox, 83 
Limit, 592 
Line, 8-9 

Line and plane 

parallel, 619 

perpendicular, 620 

Line segment, 9 

construction of, 170 

length of, 85 

midpoint of, 98 
Line symmetry, 212, 320 

Linear combination method, 527 

Linear equation 
graphing a, 481-482 
point-slope form, 481 
slope-intercept form, 481 

solving a, 75 
Linear pair, 111 

Lines 

concurrent, 9 

parallel, 118, 219 

perpendicular, 4, 117 
skew, 619 

Lobachevskian geometry, 703 

Magic playing card, 343 
Magnitude 

of a dilation, 387 

of a rotation, 307 

of a translation, 307 

Major arc, 497 

Map coloring problem, 6 

Mascheroni construction, 404-405 

Means and extremes, 379 

Measure of an angle, 91-92 
Median, 549 

Menelaus, Theorem of, 559 

Midpoint of a line segment, 98 

coordinates of, 289 

Midsegment of a triangle, 286 
Midsegment Theorem, 287 
Minor arc, 497 

Minutes and seconds, 96 
Mirror image, 313 
Mirror of reflection, 299 

Multiplication properties 

of equality, 79 

of inequality, 185 

Napoleon’s Theorem, 561-562, 565 
Net (polyhedral) 

for cube, 36-37, 624, 633 

for hypercube, 624 
for prism, 635, 636, 685 

n-fold rotation symmetry, 320 

n-gon, 139 
Nonagon, regular, 573 

Noncollinear points, 9 

Oblique cone, 655 

Oblique cylinder, 655 

Oblique line and plane, 620 
Oblique prism, 635 

Obtuse angle, 92 
Obtuse triangle, 158 
Octagon, 19 
Octahedron, 678 

Opposite rays, 110 
Opposite sides and angles, 147, 259 

Origin, 132-133 
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Orthocenter, 549 

Orthogonal circles, 716 

Pantograph, 398 
Parallel lines, 118, 219 

and planes, 619 

construction of, 225 

slope of, 463 

Parallel Postulate, 226 

Parallelogram, 265 
area of, 359 

Penrose tiles, 262 

Pentagon, 19 
Pentominoes, 21 

Perimeter 

of a polygon, 20 
of a regular polygon, 579-581 

of similar figures, 414-415 

Perpendicular bisector of a line segment, 212 

Perpendicular lines, 4, 117 

and planes, 620 

construction of, 213 

slope of, 463 
Perspective, 396, 421 

Pi (77) 
as limit, 592, 599 

as number, 67, 593 

Plane, 9 

determining a, 626-627 
Planes 

parallel, 619 

perpendicular, 620 

Platonic solids, 678 

Poincaré model, 716-717 

Point, 8 

Point symmetry, 265-266 

Points 

collinear, 9 

coplanar, 9 
noncollinear, 9 

Point-slope equation of a line, 466, 481 
Polygon(s), 18-19, 139 

concave, 258 

convex, 258 

cyclic, 530 

names of, 19, 573 

regular, 572 
Polygonal region, 339 
Polyhedron, 18-19, 628 
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Polynomials 

factoring, 181-182 

operations with, 129-130 
Postulate, 61 

Postulates, list of, 741-746 

Premises of an argument, 51 

Prism, 634-635 
altitude of, 640 

bases of, 634 

lateral surface (area) of, 635 
volume of, 640-642 

Projection of leg on hypotenuse, 429 
Proof 

direct, 50-51 

indirect, 55-57 

Proportion, 379 

Protractor, 13, 91-92 

Protractor Postulate, 92 

Pseudosphere, 706, 710 

Ptolemy’s Theorem, 541 

Pyramid, 647-648 

altitude of, 648 

apex of, 647 

base of, 647 

frustum of, 652 

lateral faces and edges of, 647 
volume of, 648 

Pythagorean Theorem, 65-66, 365-366, 

434-435 
converse of, 366 

Pythagorean triple, 437 

Quadrants, 133 

Quadratic equations, solving, 425 

Quadratic formula, derivation of, 82 

Quadrilateral, 19 

cyclic, 536 

Radian, 608 

Radius (as a segment or length) 
of a circle, 24, 484-485 

of a regular polygon, 574 
of a sphere, 663 

Ratio, 379 

Ray, 13 

Reasoning, types of, 6 
Rectangle, 259 

area of, 20, 345 

base and altitude of, 345 



Rectangular solid, 628 

dimensions of, 629 

length of diagonal of, 629 
volume of, 642 

Reflection of a point, 305-306 

Reflection symmetry, 320 
Reflection transformation, 299 

Reflex angle, 498 

Reflexive property, 79 

Regular polygon, 572 
apothem of, 574 
area of, 585-587 

center of, 574 

central angle of, 574 
perimeter of, 579-581 

radius of, 574 

Regular polygons, names of, 573 
Regular polyhedra, names of, 680 

Regular polyhedron, 677-678 
Remote interior angles, 191 
Reuleaux Triangle, 608 
Rhombus, 276 

Riemannian geometry, 703 

Right angle, 92 
Right prism, 635 
Right triangle, 158 

proportions of, 428-429 
Rise and run (slope), 461 
Rotation, 299 

as composite of two reflections, 307 
Rotation of rays, 91 

Rotation symmetry, 319-320 

Ruler Postulate, 85 

Rusty compass constructions, 104 

Saccheri, Girolamo, 696-697, 702-703 

Saccheri quadrilateral, 696-698 

SAS Congruence Postulate, 147 
SAS Similarity Theorem, 412 

mpaleproplems, 72, 88, 115, 125, 127, 162, 178, 

137, 203, 209, 235, 254, 261, 336, 342, 364, 
375, 417, 432, 488, 596, 613, 630, 645, 653, 
687, 722 

Scalene triangle, 157 

Scaling 
of areas, 415-416, 671-672 

of lengths, 408, 414-415 
of volumes, 671-672 

Schlegel diagrams, 688 

Secant, 511 

Secant angle, 510-511 
Sector, 605-606 

Semicircle, 497 

Side-Splitter Theorem, 392-394 
Sierpinski polygons, 144-145 
Similar figures, 385-387 

areas of, 414-415 

perimeters of, 414-415 

Similar solids, 670 

ratio of surface areas of, 671-672 

ratio of volumes of, 671-672 

Similar triangles, 386 
Simple radical form, 296 

Sine (ratio), 454-455 
from a circle, 457 

Sines, Law of, 469 

Skew lines, 619 

Slope, 461-463 
and rise and run, 461 

and x-intercept, 465 

Slope-intercept form, 481 

Solid geometry as a deductive system, 626-627 
Solid of revolution, 656-657 

Solids, similar, 670 

Soma puzzles, 633 

Sphere, 662-665 

in different dimensions, 669 
surface area of, 664-665 

volume of, 663-664 

Sphere geometry, 690-691 
Spotter problem, 3-4, 202 
Square, 276 

area of, 345 

length of diagonal of, 442 
Square root, 296 

construction of, 508-509 

SSS Congruence Theorem, 163-164 
SSS Similarity Theorem, 412 
Straight angle, 92 
Straightedge, 24, 169 

Substitution method, 527 
Substitution property, 79 

Subtraction property 

of equality, 79 

of inequality, 185 
Summit of birectangular quadrilateral, 697 
Supplementary angles, 106 
Surfer problem, 4—5, 199, 355 
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Syllogism, 51 
Symmetry 

line, 212 

point, 265-266 

reflection, 320 

rotation, 319-320 

translation, 320 

Systems of equations, solving of, 527-528 

Tangent (ratio), 448-449 
Tangent line, 491 

construction of, 518-519 

Tangent segment, 516-517 
Tangent Segments Theorem, 517 
Tangrams, 372 

Terms of a proportion, 379 

Tetrahedron, 178, 290, 678 

Theorem, 51 

Theorems and corollaries, list of, 741-746 

30°-60° right triangle, lengths of sides of, 442 

Three possibilities property, 185 

Torus (doughnut), 669 
Transformation, 298-300 

dilation, 300, 408 

glide reflection, 313 
isometry, 300 

reflection, 299 
rotation, 299, 307 

translation, 299, 306-307 

Transitive property, 185 

Translation, 299 

as composite of two reflections, 306-307 
Translation symmetry, 320 
Transversal, 219 

Trapezoid, 281 

area of, 359 

Trapezoidal rule, 363, 375 

Triangle, 19 
area of, 351-353, 459 

classification of, 157-158 

construction of, 171 

equilateral, construction of, 2 

side and angle inequalities, 195-196 
Triangle Angle Sum Theorem, 66, 237, 707-708 

Triangle Inequality Theorem, 200-201 

Triangulation, 236, 473 

Trigonometric angles, 446 

Trigonometric functions, 737 

Trisection problems, 32-34 
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Undefined terms, 60-61 

Vectors 

force components, 458 

force triangles, 165 

gliding bird, 68 

parallelogram rule, 268 

skier forces, 107 

tidal current, 136 

Vertical angles, 110-111 
Vertical lines, 110, 188 

Vertices of a polygon, 139 

Volume, 640 

of a cone, 656 

of a cube, 642 

of a cylinder, 655 

of a prism, 642 
of a pyramid, 648 

of a rectangular solid, 642 
of a sphere, 663-664 

“Whole greater than part” theorem, 185, 188 
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JACOBS FOR A NEW GENERATION 

ON THE FIRST EDITION: “This book is fantastic. I am enjoying it to the fullest. The 

students think it is terrific. To quote one of my students, ‘When I get bored with classes, 

I can always read.my geometry book.’ ” 
—Susan Gill, Chairman, Mathematics Department, 

Sandia High School, Albuquerque, New Mexico 

ON THE NEW EDITION: “The number one strength of the Second Edition got even 

better in the Third Edition—this book communicates a love of mathematics to the reader. 

The authentic connections it makes with a wide range of disciplines and the infusion of 

recreational topics and examples make this book the perfect complement to the dynamic 

math teacher. I can’t think of many other math textbooks intended for high school student 
use that are so enjoyable to read.” 

—Kevin DeVizia, Geometry teacher, Delaware Valley High School, Milford, Pennsylvania 

“This is one of the great geometry books of all time. It is the finest example of instructional 

artistry I have encountered. Harold Jacobs loves geometry, and this book shows this. Its 
thousands of photographs, diagrams, and figures draw the reader into the material.... 

For Jacobs, the exercises are the beating heart of the book. You first will notice that 

they are beautifully illustrated with real-world material. As you read, you discover that 
they are engaging, carefully sequenced, and structured so that students discover ideas for 

themselves.” —Donald J. Albers (from the Foreword to the Third Edition) 

In this new edition of Harold Jacobs’s revolutionary text, you will find all the 
features that have kept the text in a class by itself for nearly three decades—plus a 

number of innovations—all in a thoroughly revised, full-color presentation that 
shows today’s students how much fun geometry can be. 

New to this Edition 

e More focus on informal and paragraph proofs reflecting current NCTM 

standards and recommendations. 

e New and diverse examples from around the world, ranging from ancient to 

e 

either new or revised. 

modern times that show students the universal nature of geometry and its uses 

A third more exercises than the previous edition—nearly all the exercises are 

¢ Problems from the SAT are included in the exercise sets. (See entries in the 

Index.) These exercises guide students through the SAT problem-solving process 
and take them beyond to deeper understanding. 

e 

examples and exercises. 

The thoroughly redone art program, now in full color, brings this book to a 

new level. Over 2200 new photographs, drawings, and cartoons illustrate n 
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