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" QUADRILATERAL
A plane figure bounded by four line segments AB, BC, CD and DA 1is called a quadrilateral,
written as quad. ABCD or cABCD.
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i) VERTICES The points A, B, C, D are called the vertices of quad. ABCD.

(11) SIDES The line segments AB, BC, CD and DA are called the sides of quad. ABCD.
(111) DIAGONALS The line segments AC and BD are called the diagonals of quad. ABCD.

(iv) ADJACENT SIDES Two sides of a quadrilateral having a common end point are called 1ts
consecutive or adjacent sides.

(AB, BC), (BC, CD), (CD, DA) and (DA, AB) are four pairs of adjacent sides of quad. ABCD.
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(V) OPPOSITE SIDES TwO sides of a quadrilateral having no common end point are called its
opposite sides. (AB, CD) and (AD, BC) are two pairs of opposite sides of quad. ABCD.

(vi) CONSECUTIVE ANGLES Two angles of a quadrilateral having a common arm are called its

consecutive angles.
LA LB, £C,4£D and £D, LA are four pairs of consecutive angles of a quad. ABCD.

(vi1) OPPOSITE ANGLES Two angles of a quadrilateral having no common arm are called its

opposite angles.
LA, ZCand £B £D are two pairs of opposite angles of quad. ABCD.




VARIOUS TYPES OF QUADRILATERALS

1. PARALLELOGRAM
A quadrilateral in which both pairs of opposite sides are parallel is called a parallelogram, written
as | [egm. In [gm PQRS, we have PQ||[SR, PS || QR.




- --F......_'_

" 2. RECTANGLE
A parallelogram one of whose angles 1s 90°, i1s called a rectangle, written as
rect. ABCD, etc.
In rect. ABCD, we have AB| DC, AD || BC and ZA = 90°




" 3.SQUARE
A parallelogram and whrose all sides are equal one of whose angles 1s 90° 1s

calledasquare. A square 1s thus a rectangle having all sides equal.
In square MNPQ, we have MN (QP, MQ|| NP and MN = NP = PQ=QM and M = 90°.
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4. RHOMBUSs A parallelogram having all sides equal is called a rhombus.
In rhombus DEFG, we have of DE |GF, DG|| EF and DE = EF = FG = GD.
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5. TRAPEZIUM
A quadrilateral having one pair of opposite sides parallel 1s called a trapezium. In trapezium
KLMN, we have K a KL| NM.
The line segment joining the midpoints of nonparallel sides of a trapezium 1is called 1ts median.




" 6. ISOSCELES TRAPEZIUM

If the two nonparallel sides of a trapezium are equal then it 1s called an isosceles trapezium.
In 1sosceles trapezium PQST, we have PQTS and PT = QS.
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¥ 7 KITE
A quadrilateral in which two pairs of adjacent sides are equal 1s known as a kite.
Quad. ABEF is a kite, in which AB = AF and EB = EF.

From the above definitions it is clear that:

(1) Rectangle, square and rhombus are all parallelograms

(11) A parallelogram is a trapezium while a trapezium is not parallelogram.
(111) A square 1s both a rectangle and a rhombus.

(1v) A kite 1s not a parallelogram.

(v) A rectangle or a rhombus 1s not necessarily a square..
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" THEOREM1 65 Bu&ssonm 7w. [0
The sum of all the four angles of a quadrilateral 1s 360°.
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EXAMPLE 1
Three angles of a quadrilateral measure 110°, 82° and 68°. Find the measure ofthe fourth angle.
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" EXAMPLE 2
The angles of a quadrilateral are in the ratio 3:5:9:13. Find all the angles of the quadrilateral.







e

"EXAMPLE 3
The sides BA and DC of a quadrilateral are produced as shown in the given figure.
Prove that x+y= a+b.
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- EXAMPLE 4
In a quadrilateral ABCD, the line segments bisecting £C and £D meet at E.
Prove that LA+ £B =2 ZCED.

Slkion - 9oy D CED
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~ EXAMPLE 5
In the adjoining figure, a point O is taken inside an equilateral quad. ABCD such that OB = OD.
Show that A, O and C are in the same straight line.
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" EXAMPLE 6
In the adjoining figure, ABCD is a quadrilateral in which AB is the longest side and CD 1is
the shortest side.
Prove that (1) £LC > ZA, (11) £D > ZB.
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¥ EXAMPLE 7
In the adjoining figure, the bisectors of £B and £D of a quadrilateral ABCD meet CD and AB

produced at P and Q respectively.
Prove that ZP+ ZQ =VY2 (4LB + £ZD).
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" EXAMPLE 8
If ABCD i1s a quadrilateral whose diagonals AC and BD intersect at O, prove that
(1) (AB + BC + CD + DA) > (AC + BD),
(i1) (AB + BC + CD + DA) < 2(AC + BD).
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” EXERCISE 10 A
1.Three angles of a quadrilateral are 75°, 90° and 75°. Find the measure of the fourth angle.
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2. The angles of a quadrilateral are in theratio2 : 4 : 5 : 7. Find the angles.

def He wko be X







3. In the adjoining figure, ABCD is a trapezium in which AB || DC. If ZA = 55° and ZB = 70°,
find £C and £D.

Qo= PR | LD @) Rc b 4 drmveas
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4. In the adjoining figure, ABCD is a square and 2AEDC is an equilateral triangle. Prove that
(1) AE = BE, (11) £ DAE = 15°.
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5. In the adjoining figure, BM L AC and DN _L AC. If BM = DN, prove that AC bisects BD.
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" 6. In the given figure, ABCD is a quadrilateral in which AB = AD and BC = DC. Prove that
(1) AC bisects LA and £C, (11) BE = DE, (111)) LABC = ZADC.
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7. In the given figure, ABCD i1s a square and £ZPQR =90°. If PB = QC = DR, prove that
(1) QB = RC, (11) PQ = QR, (111) LQPR =45°.
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8. If O 1s a point within a quadrilateral ABCD, show that
OA + OB + OC + OD > AC + BD.
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9. In the adjoining figure, ABCD is a quadrilateral and AC is one of its diagonals.
Prove that

(1) AB + BC + CD + DA > 2AC

(11) AB + BC + CD > DA

(111) AB + BC + CD + DA > AC + BD.
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10. Prove that the sum of all the angles of a quadrilateral 1s 360°.




