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MATH 342 

 
Concepts addressed: 
Mathematics 
Informal geometry and measurement: pure and real-world properties and relationships in figures and 
shapes in two and three dimensions; Pythagorean theorem; transformations; geometric models; nets; 
standard units of measurement; coordinate graphing; perimeter, area, volume; rates; angles; and 
money, temperature, time  
 
 
Students will be able to sketch various plane figures (e.g., pentagon, circle), describe their parts 
(e.g., diagonal of a pentagon, radius of a circle), and classify them (e.g., a square is a rectangle is 
a parallelogram is a quadrilateral).  

Students will be able to measure angles using a protractor, classify angles (acute, obtuse, straight, 
reflex) and compute angles associated with parallel and perpendicular lines and with polygons.  

To measure angles with a protractor, put the small hole of the protractor on the vertex of the angle 
and the horizontal line of the protractor on one of the rays of the angle, then the angle measurement 
is indicated by the position of the other ray, using the numbers greater than 90 degrees if the angle is 
obtuse and less than 90 degrees if the angle is acute. An angle is acute if its degree measurement is 
less than 90 and obtuse if its degree measurement is greater than 90 and les than 180 degrees. Of 
course, it is a right angle if its degree measurement is 90 degrees exactly. A reflex angle is greater 
than 180 degrees. Parallel lines, like infinite railroad tracks, extend infinitely without meeting, and 
perpendicular lines meet at right angles. A polygon is the finite union of line segments forming a 
simple, closed curve. A curve that does not cross over itself is called simple and a curve that starts 
and ends at the same point is called closed. A square is an example of a polygon. A regular polygon, 
such as a square, is equilateral (the sides are all the same length) and equiangular (the interior or 
vertex angles are all the same degree measurement). The central angle of a regular polygon is formed 
by segments connecting the central angle with two adjacent vertices of the polygon. The vertex angle 
is formed by two adjacent sides of the polygon, and the exterior angle by a side and the extension of 
an adjacent side. The central and vertex angles of a regular polygon are supplementary (add up to 
180 degrees) and the exterior angle equals in measurement the central angle. The sum of the interior 
or vertex angles of any polygon can be found by subdividing the polygon into triangles, each of 
which has a sum of 180 degrees for its interior angles, and multiplying the number of subdivided 
triangles by 180. For example, in any hexagon (six-sided polygon), there are three triangles formed, 
so the sum of the interior angles of a hexagon is 3 times 180 or 540 degrees. In general, the equation 
for the sum of the interior angles of a polygon is l80(n - 3), where n represents the number of sides of 
the polygon.  

Students will be able to construct tessellations of the plane using regular polygons and make accurate 
conclusions, based upon their constructions, about which regular polygons tessellate the plane.  

An arrangement of non-overlapping figures that can be placed together to entirely cover a region is 
called a tessellation. The only regular polygons that tessellate the plane are the equilateral triangle, 
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the square, and the regular hexagon. The measure of the vertex angle of the regular polygon must be 
a factor of 360 degrees for the regular polygon to tessellate the plane.  

Students will be able to sketch various space figures (e.g., prism, pyramid) and describe their parts 
(e.g., base of a pyramid).  

Students will be able to develop Euler's formula by categorizing the number of faces, vertices, and 
edges of familiar polyhedra.  

The surface of a three-dimensional figure whose sides are polygonal regions is called a polyhedron. 
Prisms and pyramids are examples of polyhedra. The number of vertices, edges, and faces of a 
polyhedron are related by Euler's formula, E = V + F - 2; think of a cube, which is a prism, that has 
6 faces, 8 vertices (comers) and 12 edges, to help recall Euler's formula.  

Students will be able to describe reflection and rotation symmetry in plane and space figures.  

A plane figure can have reflection symmetry about lines. Intuitively, the idea of reflection symmetry 
means that two halves of a figure will coincide if one is folded onto the other. More mathematically 
precise, if a line can be drawn through a figure so that each point on one side of the line has a 
matching point (or image) on the other side at the same perpendicular distance from the line, the line 
is a line of symmetry. If a plane figure can be turned about its center so that it coincides with itself, it 
has rotation symmetry. A regular polygon with n sides has n reflection symmetries and n rotation 
symmetries. Every plane figure with reflection symmetries also has rotation symmetries, but the 
converse is not true; a plane figure can have rotation symmetries by no reflection symmetries. Space 
figures have reflection symmetries about planes and rotation symmetries about axes.  

Students will be able to estimate using English and metric system units of measurement, convert 
between common units in the English and metric systems, and solve real-life problems in 
measurement.  

The most common units of measurement for length in the English system are the inch (in), foot (ft), 
yard (yd), and mile (mi). There are 12 inches in a foot, 3 feet in a yard, and 1,760 yards in a mile, or, 
equivalently, 5,280 feet in a mile. The units for volume are the ounce (oz), cup (c), pint (pt), quart 
(qt), and gallon (gal). The are 8 ounces in a cup, two cups in a pint, 2 pints in a quart, and 4 quarts in 
a gallon. The units for weight are the ounce (oz), pound (lb), and ton (tn). There are 16 ounces in a 
pound and 2,000 pounds in a ton.  

Students will be able to compute the area and perimeter of common plane figures in English and 
metric units and solve real-life problems involving area and perimeter. Perimeter is a measure of the 
length of the boundary of a plane region (the distance around the outside of a plane figure), and area 
is the number of square units it takes to cover a surface. The most common English units for area are 
the square inch, square foot, square yard, acre, and square mile. One square foot equals 144 square 
inches, which can be obtained by drawing a square one foot on the side and subdividing it into the 
necessary square inches. The only unusual conversion in the English system is that one-acre is 
43,560 square feet. In the metric system the common units for measurement are the square 
millimeter, square centimeter, square meter, and square kilometer.  

Students will be able to compute the surface area and volume of common plane figures in English 
and metric units and solve real-life problems involving surface area and volume.  
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Students will be able to use a compass and straightedge to construct simple geometric figures and 
discover from these constructions the congruence properties for triangles (e.g., side-side-side SSS 
congruence property).  

Students will be able to sketch a geometric figure and its image under the three common congruence 
mappings (translations, reflections, and rotations).  

Students will be able to create Escher-type tessellations using congruence mappings.  

Students will be able to distinguish between the concepts of congruence and similarity for geometric 
figures and will apply similarity properties (e.g., angle-angle AA similarity property for triangles) to 
solving real-life problems.  


