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14.1 INTRODUCTION 

The notions of plane geometry ongnated in ancient times. They arose out of the necessity to 
solve practical problems. Egyptians used geometry to determine the lengths, areas or volumes 
of vanous objects. Ancient Hindus used it to des i~n  altars (Vedis) for worship. Later, Greeks 
formulated the logical or deductive aspects of geometry and developed it as a disnpl&. . 

We find ample application of geometry in daily life. A learner can be helped to appreciate the 
use of geometrical forms in nature and architecture all around. He/she may also use the concept 
of geometry to construct figures or develop designs. Geometrical propositions can be 
understood through practical applications and logical reasoning. These approaches are 
reflected in this unit. 

The unit deals with the investigation and study ofthe salient concepts of elementary geometry. 
Practical methods, intuition and deduction have been freely employed to demonstrate their 
truth. The unit is designed to enable y ou to get a greater understanding of geometrical concepts 
and to proceed to a logical treatment of the subject. 

14.2 OBJECTIVES 

At thc end of this unit you, the teacher, would be able to: 

a explain the basic concepts of geometry: 

a develop an activity-based and problem-based approach for teaching various concepts 
covered in tlus unit; 

a create interest in studying pamllel lines and parallelograms; I 

a illustmte the sequential development of various concepts starting from some basic 
c oncepts. 

a establish the need to start with some axioms to study any mathematical system; and 

demonsuate geometric dissections 

14.3 BASIC CONCEPTS 

Main Teaching Points : a) Concepts of point, line, plane and angle. 

b) Related axioms. 



I'cnching Geqmetry and Teaching-Learning Process : The unit should be introduced by reviewing fundamental 
Trigonometry concepts on points, lines and planes in such a manner that the practical aspect of geometry is 

realised. The method outlined in the unit is: 

I 1. Intuitive approach 

I . 2. Experimental approach 

I 3. Wuctive and axiomatic approach 

I 4. Analytical approach 

I Activities which set the stage for deductive arguments are gven for a few selected topics. 

I Activities 

1. Ask Examine the outside cover of an or- box of matches. Write. 
The box has six sides or faces, each of which is a rectangle. 

I Explain : The box may be represented by drawing it in two ways: 

I In the first dmwing (Figure 14.1 (a)), we can see only three face. 
of the box. The other three faces are hidden fromview. 

If we were to construct a box of the same shape using a piece of 
wire for the outline of each face, it will look as in Figure 14.1 (b). 
All faces of this boxcanbe seen. The hiddenpart of Figure 14.1(a) 
has been shown by dotted lines. 

Fig. l4.l(a) 

" A s k  

Fig. 14.l(b) 

: Which faces have the same shape and size in Figure 14. l? 

Write Faces ABCD and HGFE are two such faces. Similarly 
AHED and BGFC .are another pair of such faces. ABGH and 
CFED are a third pair. They are on opposite sides of each other. 

Explain : In geometry, we are concerned only with'the study of the shape 
and size of objects. We are not concerned with the matter or 
material which they may contain. 

Explain that a solid body is conce~ed as occupying space andthe 
amount of this space is called its volume. 

3. Ask : Where do the two adjacent faces meet? 

Write. The two adjacent faces meet in a straight line which is 
called an edge 

Explain : The faces ABCD and CFED meet in the straight line CD. Inthe 
whole box there are 12 ,suaight lines or edges. 

4. Ask : What is the mtersechon of two edges called? 

Wnte,The intersection of two edges is a point 



Explain 

Explain 

Explain 

I'he edges AD and DC meet at the point D. k h a n  that there are 
eight such points which are called comers. Each of these points 
Indicates the meeting points of three edges. Thus D indicates the 
mtersemon of edges DE, AD and DC 

What, in your opinion, should be taken as basic terms which we 
shall accept as undefined and proceed to d e k  other terms usUSmg 
these basic terms? There may be different suggestions made by 
learners, or may be there is no response. 

The terms "pint", "straight line" and "plane" are difficult to 
explain in simple words or in terms of the relatively simpler 
notions. We take them as undefined. Explain that points such as 
D, E, F, etc., have corresponding positions in space. We 
frequently mark a position on a piece of paper, or a map, or on a 
picture by marking a small dot which indicates some particular 
position Thus a point indicates a position in space and has no 
size or magnitude. 

How can we explain the formation of a line using points? 

Mark P and Q as two po~nts on the surface of the paper as shown 
in Figure 14.2. Suppose point P moves to position Q. 

Fig. 14.2 

There are a number of paths which P may take such as PRQ and 
PSQ. These vary in length. The most direct path will be along the 
straight line PQ which joins the points. Thus, a straight line or a 
line may be described as : the shortest path between two points 
P and Q. 

,The straight line which marks the path of a moving-point has 
length but no width Hence a line is said to have one dimension 
only. 

Explain that from the geometrical point of view a line is a set of 
points and extends e@lessly in both directions. The symbol PQ 
or QP is used for the line 1 as shown in Figure 14.3. 

B d c  Concepts, hrdld Lhea 
ParPllelogpm 

Fig. 14.3 



7. Ask How many points are there on a line'? I Teaching Geomety and 
Trigonometry 

Explain 

8. Ask 

Explain 

9 .  Ask 

Explain 

10. Ask 

Explain 

11. Ask 

Explain, 

12. Ask 

Explain 

Write : A line consists of an infinite number of pomts. 

We may consider it as the first axlorn on hnes and points. 

How may lines can pass through a given point? 

Write : An Infinite number of lines can pass through a given point. 

It is the second axiom on lines and points. 

How many lines can be drawn through two given points? 

Write: One and only one line can be drawn through two given 
points. 

1E 
It is the third axiom on lines and points. 

Explain that as a consequence of the third axiom, it is deduced 
that if two lines intersect, this intersection is exactly one pomt. 

Let us consider a line as a number line, then each point of the line 
corresponds to a real number. The number associated with a point 
is called the coordinate of the point, and the point associated wlth 
a number is called the graph (or graphical representation) of that 
number. 

Can you think of any characteristic of the relationsMp between 
the points of a line and real numbers? 

Write: To every real number, there corresponds exactly one point 
of the line and vice versa. 

The correspondence described here is called a one-to-one 
correspondence between the points of a line and the set of real 
numbers. 

It is called the "Ruler axiom". 

Explain that if the coordinate of a point P is X and the coordinate 
of the point Q is Y, then the distance between P and Q is 
( Y - X 1 whichis equal to I X - Y I. We will accept this as one of 
our basic assumptions. 

How many positive real numbers can be assigned to the distance 
function for a pair of distinct points? 

Show that corresponding to every pair of distinct points, there is 
one and only one positive real number that can be assigned for 
the distance function. 

This real number is called the distance between two points. This 
dlstance is the absolute value of the difference of the real numbers 
co~~esponding to the two points. Explain that symbol PQ is used 
to refer to the number which is the distance between points P and' 
Q. 
Can you think of objects with flat surfaces? 

Bring out that table tops, minors, papers, walls, etc., are objects 
with flat surfaces. 

Flat surfaces are examples of planes. but these are phys~cal ' 
models of planes. A plane is a mathematical abstraction. 

Explain that collinear points are points that lie on the same line. 
Similarly coplanar points are points that are on the same plane. 

Explain the following Figure 14.4 of a pyramid, 



Fig. 14.4 

Basic Concepts, Pnrnllel Lines and 
P n d e l o p m  

Ask 

Explain 

Ask 

Explain 

Ask 

Explain 

Ask 

Explain 

Explain 

A2 and A3 are collinear; Ai, Aq and A2 are non-collinear ; AI, A2 
and A4 are coplanar, Ai, A2, A3, A4 are noncoplanar. 

How many planes can pass through three non-collinear points? ' 

Bring out that there 1s exactly one plane containing three 
non-collinear points. 

This is the first axiom on lines and planes. 

Thtnk of any two points in a plane. 

Bring out that the llne containing them is contained in the plane. 

This is the second axiom on lines and planes. 

How many lines can be formed by the intersection of two planes? 

Write: If two planes intersect, then their intersection is exactly 
one Line. 

It is the third axiom onlines and planes. Usingthese axioms many 
theorems can be proved. 

Take two distinct points P and Q online 1 (Figure 14.5) Bring out 
that P and Q determine a line segment, or simply a segment. 

- * - - - - - - - - * - - - -  -> , - - - - - - - d - - - - - - 4 

P Q P Q 

Fig. 14.5 

The union of the set conmrung two polnts P and Q of l m  1 and 
the set of a l l  points of 1  between'^ and Q is called a segment 
denoted by PQ The length or measure of PQ is 'the distance 
between P and Q and is denoted by PQ. Thus 

PQ = {P} u {Q} u (points between P and Q) 

A line may be named by any two of its points but a segment is 
always named by its end-points. 



Teaching ~eornetry and 
Trigonometrf 

17. Ask Take point 0 on line I (Figure 14.6) 

Bring out that 0 separates all the other pomts of the line into two 
sets ofpoints. Point 0 does not belong to the set ofpoints on either 
side of 0. 

Explain : The set of all points on either side of 0 ,  excluding 0, is called h 
half-line. To describe the two half-lines on either side of C )  
consider two points B and C on either side of 0, Consider P as a 
moving point on the line. 

-+ 
Denoting half-line on the side of B by OB 

Ng. 14.7 

18. Ask 

-+ 
OB = {all points P between 0 and B) u {B) u {all points P 

such that B is between 0 and P). 

-+ 
Similarly OB = {all points P such that P lies between 0 and 

- C u  {C)u {all points P such that C lies between 0 and P) 

Explain that the half-line does not contain the end point 0. 

: What is the union of the set containing the point 0 and a half-hne 
-+ 
OB 

-+ 
Bring but that it is a ray denoted by OB (Figure 14.8). 

Rg. 14.8 

Explain Point 0 is called the end point of the ray. 

Explain that the rays OGand OB are called opposite rays if and 
only if 0 is between A and B 

!9 Ask Draw Flgure 14.9 on the board. Identify'a line, several rays, dnd 
several segments. 

-+ -+ 
Ask what is OP V OQ 

Bring out it is the union of two ra\,s vthich are !lot subsets of the 
same line. . 

* 



Basic Conccptu, Par~lkl  Uncr and 
Panllclqram 

Explain 

Adjacent angles: 

20. Ask 

Explain 

3 . 3  
Figure 14.10 below shows -0P U OQ 

Write: It is the picture of an angle. 

An angle is the union of two non-coll@ear rays having a common 
end point. The two rays are called the sides or arms of the angle. 
The common end point is called the vertex of the angle. 

Explain that two angles which have a common vertex, a common 
arm and which lie on opposite sides of the common arm form a 
pair of adjacent angles. 

Think of a ray standing on a line. 

Bring out that the sum of two adjacent angles so formed is 180'. 
Conversely, if the sum of two adjacent angles is 180°, the 
non-common arms of the angles are two opposite rays. 

This is an axiom on the angle. 

Explain that two angles called supplementary angles if their 
sum is 1 80°, and two angles the s,um of whose measures is 90' 
are called complementary angles. For example 70' and 110' are 
a pair of supplementary angles and 55' and 35' are a pair of 

-+ 
complementary angles. Explain that ray PS ,is said to be the 

' 

"bisector" of LQPR if S is a point in the interior of LQPR, and 
LQPS = LSPR. Here, LRPS = 112 LQPR. (Fig. 14.11). 

- 
Rg. 14.11 



Teaching Geometrv and Methodology k e d  : Intuitive deductive analytical and expermental approaches f o m  
Trigonometry the essential feature nf teaching geometrv 

Check Your Progress I 
Notes : a) Write your answers m the space g i ~ e n  below 

b) C6mpare your answers with the one given at the end of the unit. 
- I 

1. Take three collinear points A, B and C. How many triangles can you draw with A, R T 
ab the vertices ? 

............................................................................................................................ 

2. ' How many edges does a cube have? Illustrate. 

........................................................................................................................ 

........................................................................................................................... 

.................................................................................................................................... 

3. Explain how to find the measure of an angle which 1s equal to its suppIement ? 

..................................................................................................................................... 

14.4 PARALLEL LINES 

Main Teaching Point : The concept of parallel lines and related axloms. 

Teaching-Learning Process : We have seen in the preceding sectlon that when two lines - - - 
intersect, we get a number of geometric figures such as rays and angles. What happens if two 
lines do not intersect 7 In this section, we shall consider certaln properties of non-intersecting 
lines. 

I 21. Ask : Examine the ruled printed lines on an exercise book. 

I :  Bring out two facts: 

I a) the distance between any pair of lines is always the same; 

b) even if the lines are produced to any extent beyond the page 
of the exercise book, they never meet. 

Explain : Such straight lines drawn in a plane are called parallel straight 
lines. 

Explain that two lines are parallel if and only if they are coplanar 
and they do not intersect 

Fig. 14.12 

22. Ask Think of two coplanar lines and a line which intersects each of 
the two given lines. 

Bring out two distinct pomts. 



Explain A line which intersects two coplanar lines at two distinct points Cmce~@ PuPlldllnes 

is called a transvenal line. Explain that inFigure 14.13,li and 12 '-=lo- 

are coplanar lines and are cut by a transvenal m at two distinct 
points A and B. Although another line n intersects both 11 and 12 
ai the intersection point C, n is not a transversal. 

13. Ask 

Explain that transversals and the lines they intcmct.form 
alternate angles, interior angles, correspondmg etc Thtse 
pairs of angles are of special importance in our investi@on of 
geometric properties. 

Thmk of a line 1 and a point A not on 1 

Ask how many lines can be drawn through A and parallel to I. 

Bring out that &re i's one and only one line which 
A and is p d e l  to I .  (Figure 14.14.) 

<------------------------------------------- > '  
Fig. 14.14 

Explain : This is the first padlel axiom. 

Explain that if a transversal intersects two padlel lines, then each 
pair of corresponding angles are equal. Conversely, if a 
transversal intersects two lines makmg a pair of corresponding 
angles equal, then the lines are parallel. This is the second parallel 
axiom. 

Explain that if two lines are intersected by a trmsvelsal such that 
two alternate interior angles are equal, then the lines axe parallel. 
It can easily be proved using the parallel axioms. 

Explain that, using padlel axioms, several theorems on parallel 
lines and constructions involving parallel lines canbe proved. The 
theorems and their proofs may be seen in any standard book on 
geometry. 

Distance between two parallel straight lines 

24. Ask : Draw two parallel straight lines PQ and RS. (Figure 14.15). Take 
apolnt A onPQ. Take AB as a straight line which is perpendicular 
from A to RS. 

Bring out that AB is the distance betweenthe two parallel straight 
lines. 





14.5 PARALLELOGRAMS M c  Concepts, Pnrnsd l h c r  m d  
Padelogmm 

Main Teaching Point : Different types of quadrilaterals and their interrelation. 

Teaching Learning Process 

26. Ask : What is a plane figure? 

Bring out that a part of plane surface which is enclosed by line 
segments or by a closed curve is called a region and the outline 
of the region (boundary) is called a plane figure. 

Explain : If the boundary lines are all line segments, the figure is called a 
rectilinear figure. Iffour straight lines in a plane intersect in pairs, 
the figure formed is a quadrilateral. In Fig. 14.16 the points P, Q, 
R, S are four vertices of the quadrilateral. 

Explain lines that join two opposite vertices are called diagonals. 

Fig. 14.16 

The sum of the angles of any quadrilateral is equal to four right 
angles. 

27. Ask - : Think of a quadrilateral in which both pairs of opposite sides ad 
parallel and one of its angles is a right angle. . 

Bring out that it is a rectangle. (Fig. 14.17.) 

R 

Fig. 14.17 

28. Ask Take the outer cover of an ordinary match box without its inner 
open box Squeeze gently so that two opposite edges come closer. 
The rectangular shape of open ends changes. Angle between two 
edges is no longer a right angle but the opposite edges are still 
parallel. A quaddated with each pair of opposite sides parallel 
is called a parallelogram. (Figure 14.18.) 



Teaching Geometry and 
Tri~onoinctn 

Fig. 14.18 

29. Ask : What about the shape of the open end of the match box if it had 
been a square instead of a rectangleWBring out that ,t would stlll 
be changed to a parallelogram, but its sides will all be equal. It is 
called a rhombus which is again a special form of a 
parallelogram. 

Explain : A quadrilateral with both pairs of opposite sides parallel, and both 
adjacent sides equal is called a rhombus. (Fig. 14.19.) 

30. Ask : Think of a quadnlateral whose both pairs of opposite sides are 
parallel, one of its angles a right angle and both adjacent sides 
equal. 

Bring out that it is a square. (Fig. 14.20.) 



31. Ask What about a quadrilateral in which two opposite sides are Basic Concepts, Parallel Lines 

parallel but the other sides are not parallel? Pnrnllelogram 

Br~ng w t  that it is a trapezium. (Figure 14.21.) 

32. Ask 

Fig. 14.21 

Can you think of a chart in the development of the properties of 
quadrilaterals ? 

Suggest that students consider the definitions of different figures. 

Quadrilateral is a plane figure made up of four sides (line 
segments). Trapezium is a quadrilateral whose one pair of 

* 

opposite sides is parallel. 

Parallelogram is a quadrilateral whose opposite sides are 
parallel. 

Rectangle is a quadrilateral whose opposite sides are parallel and 
one angle is a right angle. 

Rhombus is a quadrilateral whose opposite sides are parallel and 
adjacent sides are equal (or a rhombus is a parallelogram whose 
all sides are equal in length. 

Square is a rectangle whose all sides are equal. 

Using the above definitions let them draw a chart interconnecting 
different types of quadrilaterals mentioned above. 

Explain 

33 Ask 

Ex@& 

Every square is a rhombus and rectangle but the converse is not 
true. 

Every rectangle (and rhombus) is a parallelogram but converse is 
not true. 

Every parallel&gram/trapezium is a quadrilateral but the converse 
is not true. 

-+an you think of a way of learning geometry byusing a geoboard? 

A ge&-oard may be made of 6 mm or 8 mm plyboard of size 
6 % ~  6" it is divided into 36 equal squares with one pin fixed 
uer t iwy at the centre in each square (Figure 14.22). 

Fig. 14.22 
17 



Check Your Progress 

Notes : a) Write your answers in the space given .below. 

b) Compare your answers with the one given at the end of the unit. 

6. State whether true of false. 

i) If 1 1 )  m and n is a transversal, show that the bisectors of the interior angles form a 
parallelogram. 

.................................................................................................................................... 

ii) Show that the quadrilateral obtained by joining'the mid-points of the sides of a 
rectangle is a rhombus. 

. . .................................................................................................................................... 

iii) Show that in a square, the diagonals & equal and perpendicular to each other. . 

................................................................................................................................. 



14.6 ENRICHMENT MATERIALS Bosic Concepts, Pamlkl LLnor u d  
PnrnUelogram 

1. Ask What is the sun of angles of a triangle ? Ask for sums of several 
triangles. all drawn on the plane surface. and have the students 
kvrite the suns. 

I 
Ask them what they notice about the sums of three angles of a 
tnangle The conclusion is that they are all 180'. 

Then ask them to give answer for the sum of the angles of a 
triangle drdwn on a sphere or on an elliptical surface. 

Have students give theirawn arguments. Finally, write the sum 
of the angles as greater than 180'. 

Again ask then1 for the sum of the angles of a triangle drawn on 
hyperbolic surface. Have students give their own arguments. 
Finally write the sulll of the angles less than 180'. 

Thus the possibility of tlle suln of the angles of a triangle not equal 
to 180' occur only in Non-Euclidean geometry due to N.I. 

. 

Lobachevesky and J. Bolyhi. 

2 Ask : How many lines can be drawn which are p d l e l  to a given line 
and passing through a given point, not on the line, in 
Non-Euclidean space'? 

Have students give their arguments. Finally tell them that on 
hyperbolic surface, infinite number of lines catn be drawn through 
a given point and p d l e l  to the given line where as no line can 
be drawn passing through the given point and p d l e l  to the given 
line if the surface is elliptical or spherical. 

3 Ask . Can you begindiscussionof dissectionsby demonstrating the area 
equality between a rectangle and a parallelogram with the same 

\ 
I base? Using heavy paper or cardboard construct a rectangIe \- . 
I 

PQRS. 

Make a stmight cut from vertex P to a point L on side m, Remove 
APSL placing side E along side QR to form parallelogram 
PQML. (Fig. 14.26.) 

Fig. 14.26 

4. Ask Cany ou construct a parallelogram and a trapezoid with one of the 
non-parallel sides as common base such that the two figures have 
equal area ? 

Consider any trapezoid P Q R S, find the mid-point L of side QR, 
and through L draw a line parallel to PS which intersects PQ at 
A and SR at B. Since ARLB and AQLA are congruent, the a m  



of t r a p e ~ o ~ d  PQRS and p,lrallelogram PABS are equal 
(Fig 1 1  27) 

Thc range of possible transformations of polygons into other 
i ) o l \ g ~ ~ ~ , b y  means of dissections is vast. J. Bolyai. one of the 
I'f jundcrs of non-euclidean geoinetg . was the first to suggest thal 
pvcn any hvo polygons with equal area. either figure could be 
disscctcd a finite number of times such tlut upon rearrangement. 
11 would bc congruenl to thc other. Here \ \c are concenled only 
with spcc~ric transformations tllat requirc a l~~inililunl nuiilber of 
disseclions. 

5. Ask , : Can you consider the problem of dissecting a glr en acute triangle 
to form a rectangle'? 

Take APQR. Find the mid-points of sides PR and QR and connect 
these points to form BD. From R construct a perpe~ldicular to BD 
to meet at C. Take ABCR and place it so that C is now at A ,and 
LBRC is adjacent to LRPQ . Siiililarly move ADCR so that C 
is now at E and LDRC is adjacent to LRPQ . (Fig. 14.28.) 

Fig. 34.28 

The required rectangle is PQEA. 

14.7 LET US SUM UP 

This umt provides an opportututy to a teacher to demonstrate the importance of intuitive, 
deductive, experimental and analytic approach as an essential feature of productive thmking 
In geometry. .To make students thnk intuitively. conduct experiments for understanding 
various concepts, it is necessary that the teacher leads students to dunk Intuitively and conduct ' . z experiments alongwith the students. The teacher must always be fully prepared and 
knowledgeable, The intuitive and experimental approach develop self-confidence and courage 



m the students since they permit willmgness to learn from mistakes. The students make- BasicConcc~fs,ParnllclLincsVd . 
conjectures verify them, discard them if found incorrect and proceed to make new conjectures. Parallelogram 

Teachers should be encouraged to constantly, gather materials and ideas for enriching their 
teaching of mathematics. Regardless of the ability level of t h ~  students, appropriate enrichment 
activities can always be found. The enrichment material offered in section 4.7 of this unit is 
just an illustration of how this can be achieved. 

14.8 UNIT-END ACTIVITIES 

1. Draw a picture of three collinear poirits, P, Q and R. 

2. Draw a picture of three non-collinear points A, B and C. 

3 If P, Q and R are three non-collinear points 

i) How many different lines are determined by choosing a distinct pair of points each 
time? 

il) How many different planes would contain the three points? 

, 4. We proved that if two lines intersect, their intersection is a point. Consider the possible 
intersection of two distinct planes. Can two planes intersect in ? ',. 

. . .... . .. 
I) exactly one point? 

ii) exactly two points? 

iii) exactly three non-collinear points? 

iv) exactly one line? 

5. If lines PQ. PR, PS, and PT are parallel Ib a line I, what can be said about the points P, 
Q, R, S, and T? 

6.  Given two points P and Q, how many line segments do they determine? 

7 .  Given three collinear points P, Q and R, name all the line~egments they determine. . 

8. Tell which of the following statements are true and which are false. 

I)  If two lines intersect, then they intersect in exactly one point. 

ii) If two planes intersect, then they intersect in exactly one point. 

hi) There is exactly one plane containing a given line and a given point not on the given . 

line. 

IV ,  If a point is between two other points. then the three pdints are collinear. !. 

v 1 If PQ = 6, QR = 8, and PR = 14. then point Q is between points P and R. ' 

9. Discuss each of the following briefly. Support your argument by appropriate axioms or 
theorems. 

i) Three points P, Q, and R are in plane p. These same three points are in plane q. Is it 
certain that plane p is equal to plane q? 

ii). If a line and a plane not containing the line intersect, then the intersection is a unique 
plane contalning two intersecting lines. 

iii) There is a unique plane containing two Intersecting lines. 

10 If S lies in the interior of LQPR , 

LQPR = 80' and LQPS = 45' 

What is the measure of LSPR ? 

11. An angle is 28' more than its complement. What is its measure? 

12. The measure of an angle is thrice the measure of its supplementary angle. Find its 
measure. 



'I enching'Geometry and 
Trigonometry 

13. Which of the following statements are true and which are false? Draw a picture to 
illustrate each answer. 

i) No two parallel segments intersect. 

ii) . Any two parallel rays are coplanar. 

iii) Any two lines that do not intersect are parallel. 

iv) Two lines are either parallel or they intersect. 

- v) Any two rays that do not intersect are parallel. 

vi) Any two intersecting lines are coplanar. 

14. In Fig. 14.29 L is the mid-point of side PS of a trapezium PQRS, with I( SR 

A line through L parallel to PQ meets QR in M. Show that M-is the mid-point of QR. 

Fig. 14.29 

15. In Fig.' 14.30 of parallelogram PQRS if SL I PQ and QM I a, prove that is I 

congruent to MQ. 

Fig. 14.30 

16. Prove that in a parallelogram, the sum of the squares of the lengths of the diagonals is 
equal to twice the sum of the squares of the lengths of any two adjacent sides. 

17 Write the answer in the space provided. Indicate whether always, sometimes or never 
hue. 

i) Diagonals of a rhombus bisect each other..:.. ......... : ............................................. 

ii) If two lines are perpendicular to the same line, they are parallel ............................. 
iii) If the diagonals of a parallelgoram are perpendicular to each other it is a rhombus. - 
........................................................................................................................................... 

iv) Opposite angles of a parallelogram are supplementary. .......................................... 



18 Given parallelogram PQRS, 

L Q ~ S  = 60°, LPQS = 8s0, find LRQS . 

Baaic Conepta, P a n l U  Uncr and 
Pardlclognm 

14.9 ANSWERS TO CHECK YOUR PROGRESS 

1. None 

2. 12 I 
I 

3. 90' 

4. L 1 = 1 1 0 ° , L 2 = 1 1 0 0 ~ 3 ' = 7 0 0  

5. True 

6. i) True 

ii) True 

iii) True 
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