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Notes and Exercises

Some Important Geometrical Theorems

In this chapter, we are going to study some more geometrical theorems, which are closely related to similar triangles.

A. Geometrical Theorems

Mid-point theorem

The line joining the midpoints of two sides of a triangle is parallel to the third sides and equal to half of it.

[Reference: mid-point theorem]

Example 1

In the figure, E, F and G are the midpoints of the sides AB, AC and DC respectively. EFG is a straight line. If AD = 6cm, BC = 4cm, find the length of EFG.

Solution

Consider ΔADC, 

DG = GC (given)

AF = FC (given)

( FG = ½ AD (mid-point theorem)

ConsiderΔABC,

AF = FC (given)

AE = EB (given)

( EF = ½ BC

EFG = EF + FG

= ½ BC + ½ AD

= ½ x 4 + ½ x 6

= 5cm

Example 2

In ΔABC, D, E and F are the mid-points of AB, BC and CA respectively. Prove that ADEF is a parallelogram.

Solution

AD = DB (given)

BE = EC (given)

( DE // AC (mid-point theorem)

( DE // AF

AF = FC (given)

BE = EC (given)

( EF // BA (mid-point theorem)

( EF // DA 

( ADEF is a //gram. (By definition)

Example 3

In the figure, D is the mid-point of BC and G is the mid-point of AD. E and F are two points of AD. E and F are two points on the side AC of ΔABC such that BGF is a straight line and DE // BF, prove that AC = 3AF.

Solution

Consider ΔADE

AG = GD (given)

GF // DE (given)

( AF = FE (intercept theorem)

Consider ΔBCF

BD = DC (given)

BF // DE (given)

FE // EC (intercept theorem)

i.e. AF = FE = EC

Since AC = AF + FE + EC

        = AF + AF + AF

        = 3 AF

Example 4

In the figure, AC = CE = EF = 4cm and AB // CD // EF. If AB = 8cm, find the length of the straight line CD.

[Join AF to cut CD at G.]

BD = DF

Consider ΔAFB

BD = DF

GD // AB

( AG = GF

and GD = ½ AB

       = 4cm

Consider ΔAEF

AG = GF

AC = CE

CG = ½ EF

    = 2cm

CD = GD + CG

   = 4 + 2

   = 6cm

Exercise

Ex.5B 1, 4, 7

Intercept theorem

a) If three or more parallel straight lines make equal intercept on a given transversal, they make equal intercepts on any other transversal.

b) The straight line drawn through the mid-point of one side of a triangle and is parallel to another side of the triangle bisects the third side.

[Reference: intercept theorem]

Theorems of equal ratios

When a straight line is drawn parallel to one side of a triangle, it divides the other sides of the triangle proportionally.

[Reference: equal ratios]

When two sides of a triangle are divided in the same ratio, the straight line joining the points of division is parallel to the third side of the triangle.

[Reference: converse of equal ratios]

Example

Ex.5C 1, 4

Exercise

Ex.5C 2, 3

Perpendicular Bisector Theorem

Any point on the perpendicular bisector of a line segment is equidistant from the two end points of the line segment.

[Reference: prep. Bisector theorem]

Angle Bisector Theorem

Any point on the angle bisector of an angle is equidistant from the two arms of the angle.

[Reference: ∠bisector theorem]

Recommended Exercise:

5B 8, 9, 10

5C 5 - 8

5D 7, 8, 10, 11, 14 - 20

1

