Quadrilaterals
Parallelogram

Definition. Parallelogram is a quadrilateral whose opposite sides are parallel.

Problem. Show that if diagonals of a quadrilateral bisect each other then the quadrilateral is a parallelogram.
Problem Show that the diagonals of a parallelogram bisect each other.
Problem.  Let  l be a line passing through the intersection point of diagonals of a parallelogram. Show that its segment between the opposite sides of parallelogram is divided into two equal intervals by the intersection point.

Problem. Opposite sides of a parallelogram are equal, opposite angles are equal.

Problem. Show that if two opposite sides of a quadrilateral are equal and parallel then the quadrilateral is a parallelogram.

Rectangle

Definition. Rectangle is a parallelogram with all right angles.

Problem. Show that diagonals of a rectangle are equal.

Problem. Show that if all angles of a parallelogram are equal then it is a rectangle.
Rhombus

Definition. Rhombus is a parallelogram all whose sides are equal.

Problem. Rhombus’ diagonals are perpendicular to each other. Rhombus’ diagonal is a  bisector of its angle.

Problem. Show that if a parallelogram has perpendicular diagonals then it is a rhombus.

Square

Definition. A rectangle  all whose sides are equal is called a square.

Properties: 

1. All angles of a square are right angles.

2. Diagonals of a square are equal

3. Diagonals of  square are perpendicular to each other and are bisectors of angles of the square.

Problem. Show that if diagonals of a rectangle are perpendicular then it is a square.

Thales theorem
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Greek philosopher who is considered the founder of Greek science, mathematics, and philosophy. He visited Egypt and probably Babylon, bringing back knowledge of astronomy and geometry. He invented deductive mathematics. To him is attributed Thales' theorem. [image: image3.png]


Proclus attributed the following additional mathematical theorems to Thales (Boyer 1968, pp. 50-51): (1) a circle [image: image4.png]


is bisected by a diameter, [image: image5.png]


(2) the base angles [image: image6.png]


of an isosceles triangle [image: image7.png]


are equal, (3) pairs of vertical angles [image: image8.png]


formed by two intersecting lines [image: image9.png]


are equal, and (4) the ASA theorem [image: image10.png]


for triangles. [image: image11.png]



According to Herodotus, Thales predicted the year of the May 28, 585 BC [image: image12.png]




 HYPERLINK "http://scienceworld.wolfram.com/astronomy/SolarEclipse.html" \t "_blank" solar eclipse, [image: image13.png]


confirming his access to Babylonian records. Thales believed the Earth [image: image14.png]


to be a flat disk floating on an infinite ocean, and established the Ionian (Milesian) school of Greek astronomy. Thales considered water to be the "first principle" ("arche") of nature. 

In his theories, Thales "naturalized" supernatural explanations, marking the beginning of scientific methodology. However, his teachings emphasized philosophical speculation over practical applications of science. It is therefore fitting that a legend tells of his falling into a well while pondering the heavens. A passing peasant is said to have fished him out with the comment "here is a man who would study the stars and cannot see what lies at his feet." 


	

	2.THALES' THEOREM

	If several parallel straight lines are cut by two transversal lines, and the intervals on parallel lines on one side are equal then the interval on the other side between parallel lines are also equal.
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Problem. Prove Thales’ theorem.

Problem. Divide a given segment into n equal parts.
Middle line in a triangle

Median in a triangle is a segment connecting the middle points of its two sides.

Problem. The median in a triangle connecting midpoints of its two sides is parallel to a third side and its length is one half of the length of the third side.
Problem. Show that the middle points of the sides of a quadrilateral are vertices of a parallelogram.
Trapezoid.

Definition. A trapezoid is a quadrilateral  two opposite sides of which are parallel.

Definition. If the left and the right side lengths of a trapezoid are equal then it is called isosceles.
Definition. The segment connecting midpoints of the left and the right sides of a trapezoid is called the median (line) of a trapezoid.
Problem. The median of a trapezoid is parallel to its base and its length is equal to half of the sum of the lengths of its upper and lower base lengths.

Problem. Show that an isosceles trapezoid has equal angles formed by the lower base and left and right sides.

Problem. Parallel lines intersecting both sides of an angles cut on both sides proportional intervals.

Problem. Given intervals of lengths a,b, and c. Using only compass and ruler make an interval of the length bc/a.

Problem. The ratio of lengths of two sides of a parallelogram is ¾. Find the lengths of all sides of the parallelogram if its perimeter is 2.8 meters.
Problem. Is it possible that one angle of a parallelogram is 40º and another angle is 50º?

Problem. From the same point of a circle two chords are drawn. The chords are perpendicular. The distance from the first chord to the center of the circle is 6cm, while the distance from the second chord to the center is 10cm. Find their lengths.  
Problem. One diagonal of a rhombus is equal to its side. Find the angles of the rhombus.

Problems. The ration of two angles made by one of the diagonal of the rhombus and rhombus’ sides is 4/5. Find the angles of the rhombus.
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