OF 9 Parallel lines and transversal

Let’s recall.

The lines in the same plane which do not intersect each other

are called parallel lines. I?
‘Line I and line m are parallel lines,” is written as m

“line I || line m’,

Let’s learn.
I
)\
L\Cl'ransversaD/J A
In the adjoining figure, line | intersects line m
m and line n in two distinct points. line | is a B n

transversal of line m and line n.

If a line intersects given two lines in two distinct points then that line is called a
transversal of those two lines.

(Angles made by a transversalj\
o )

In the adjoining figure, due to the transversal,
there are two distinct points of intersection
namely M and N. At each of these points, four
angles are formed. Hence there are 8 angles in
all. Each of these angles has one arm on the
transversal and the other is on one of the given
lines. These angles are grouped in different pairs
of angles. Let’s study the pairs.
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(o Corresponding angle/s\/w (0 Interior angles)w
If the arms on the transversal of a A pair of angles which are on the same

pair of angles are in the same direction  side of the transversal and inside the
and the other arms are on the same side  gjven lines is called a pair of interior

of the transversal, then it is called a pair  angles.

of corresponding angles.




pairs of corresponding angles in the pairs of interior angles in the given

given figure - figure -
(i) ZAMP and ZMNR (i) ZPMN and ZMNR
(il) ZPMN and ZRNT (i) ZQMN and ZMNS

(iii) ZAMQ and ZMNS
(iv) ZQMN and ZSNT

(o Alternate an Ieﬂ
G gles)

Pairs of angles which are on the opposite sides of transversal and their arms on the
transversal show opposite directions is called a pair of alternate angles.

In the figure, there are two pairs of interior alternate angles and two pairs of
exterior alternate angles.

Interior alternate angles Exterior alternate angles
(Angles at the inner side of lines) (Angles at the outer side of lines)
(i) ZPMN and ZMNS (i) ZAMP and ZTNS
(i) ZQMN and ZRNM (ii) ZAMQ and ZRNT
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< Practice Set 2.1 >

1. In the adjoining figure, each angle is shown by a letter. Fill in the boxes with the
help of the figure.

Corresponding angles. 0

(1) ZLpand[ ] (2) Zgand[ ] <\P€;q\)
SNT

(3) Lrand[ 1 (4) Lsand[ ]

W A~X
Interior alternate angles. (/—Zégy/*
(5) Lsand[_| (6) Zwand[ ]

2. Observe the angles shown in the

figure and write the following pair of ﬁ[ X

angles. A e
(1) Interior alternate angles 7%
(2) Corresponding angles

(3) Interior angles

A
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Let’s learn.
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roperties of angles formed by two parallel lines and a transversal)

5
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Activity (1) - As shown in the figure (A), draw two parallel lines and their transversal
on a paper. Draw a copy of the figure on another blank sheet using

a trace paper, as shown in the figure (B). Colour part | and part Il
with different colours. Cut out the two parts with a pair of scissors.
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Note that the angles shown by part | and part Il form a linear pair. Place, part |

and part Il on each angle in the figure A.
Which angles coincide with part | ?

Which angles coincide with part Il ?
We see that, Zb = Zd = £ f = £h, because these angles coincide with part 1.

Zaz= /c = /e = /g, because these angles coincide with part II.

(1) Zaz= /e, Lb= £ 1, Zc = £g, Zd = £h
(These are pairs of corresponding angles.)
(2) Zd= /Zf and Ze = Zc (These are pairs of interior alternate angles.)

(3) La= Zg and Zb = Zh (These are pairs of exterior alternate angles.)
(4)m/Zd +mse =180°andmsc + mZ f=180°

(These are interior angles.)

| Let’s discuss. |

When two parallel lines are intersected by a transversal eight angles are formed.

If the measure of one of these eight angles is given, can we find measures of

remaining seven angles ?

o



Let’s learn.

tf((l) Property of corresponding angleé\\u
- >

Each pair of corresponding angles
formed by two parallel lines and their
transversal is of congruent angles. P M Q
In the adjoining figure line PQ || line RS.
Line AB is a transversal.

Corresponding angles
ZAMP = /MNR ZPMN = /RNB
ZAMQ= /ZMNS  ZQMN = /SNB

A

A
s
Z\
[@p]
v

v

( D ((3) Property of interi les |
\\\\\(2) Property of alternate angles/); \ ey s rlr Elilglies )
Each pair of alternate angles
formed by two parallel lines and their
transversal is of congruent angles.
Interior alternate  Exterior alternate
angles angles
ZPMN = ZMNS ZAMP = /SNB
ZQOMN= /MNR ZAMQ = ZRNB

Each pair of interior angles formed
by two parallel lines and their transversal

is of supplementary angles.
Interior angles
mZPMN + mZMNR = 180°
MZQMN + mZMNS = 180°

A

-+ Solved Examples -

Ex. (1) In the adjoining figure line AB || line PQ.

. | RIS NEEN
Line LM is a transversal. < ~ °Q;
P 70
MZMNQ = 70°, then find m£AON. M
Solution : Method | Method 11
MZMNQ = mMZONP = 70°...(Opposite MmZMNQ = 70°
angles) .MZNOB = 70°...(Corresponding
MZAON + MZONP = 180°...(Interior angles)
AN - 150° mAONPangles) MZAON + MZNOB = 180°
‘ B . MZAON + 70° = 180°
= 180°- 70 .
o " MZLAON = 110
=110

(The above example can be solved by another method also.)



Ex. (2) In the adjoining figure line m || line n

|
line | is a transversal. t')Xa .
If mZ£ b= (X + 15)° and Cin
m/Z e = (2x + 15)°, find the value of X. < g@ >N

Solution: £ b= £ f ... (corresponding angles) .. mZL f=mZL b = (X + 15)°
msZ f+msZe=180° ... (Angles in linear pair)
substituting values in the equation,

X + 15 + 2X + 15 = 180° S 3X + 30 = 180°
. 3X = 180°-30° = 150° ......... (subtracting 30 from both sides)
150° - :
X = 3 (dividing both sides by 3)
X = 50°
{ Now | know. }

When two parallel lines are intersected by a transversal, the angles formed in
each pair of

e corresponding angles are congruent. e alternate angles are congruent.

e interior angles are supplementary.
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< Practice Set 2.2 >
1. Choose the correct alternative. /‘IO
(1) In the adjoining figure, if line m || line N < Sammdll
and line p is a transversal then find X. < K; >N
(A) 135° (B) 90°  (C) 45° (D) 40° /
(2) In the adjoining figure, if line @ || line b fa 4b
and line | is a transversal then find X. ‘\{
(A) 90° (B) 60°  (C) 45° (D) 30° Py
t '\3 2. Inthe adjoining figure line p || line Q.
- A‘w N Line T and line S are transversals.
y\ P :
\ Find measure of ZX and ZYy
% \ioﬁ‘ q using the measures of angles given
in the figure.



3. Inthe adjoining figure. line p || line Q.
line | || line m. Find measures of 80°

Za, Zb, and Zc, using the

measures of given angles. Justify
your answers. / /

4*. Inthe adjoining figure, line a || line b.
X line | is a transversal. Find the

— > measures of £ X, £ Y, £ Z using
/ ﬂ the given information.
P 40° !
5*. In the adjoining figure, line p || line | || line Q. /
Find £ X with the help of the measures given |« —
in the figure. P X ,

For more information :
If a transversal intersects two coplaner lines and a pair of
- corresponding angles is congruent then the lines are parallel.
- alternate angles is congruent then the lines are parallel.
- interior angles is supplementary then the lines are parallel.

A
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\To draw a line parallel to the given Ilne)

Construction (1) : To draw a line parallel to the given line through a point outside
the given line using set - square.

Method | : Steps of the construction
(1) Draw line .
(2) Take a point P outside the line I.
(3) As shown in the figure, place two set -
squares touching each other. Hold set - squares
A and B. One edge of set - square A is close
to point P. Draw a line along the edge of B.
(4) Name the line as m.
(5) Line m is parallel to line I.




Method Il : Steps of construction

(1) Draw line |. Take a point P outside the line. P Q o
(2) Draw a seg PM L line |. ) | | ’
(3) Take another point N on line . | |
(4) Draw seg NQ L line I. E E
such that I(NQ) = I(MP), — b
(5) The line m passing through points P and Q is parallel
to the line I.
Construction (I1) : To draw a parallel line to a N N
given line at a given distance. p Q .
Method : Draw a line parallel to line | at a distance f
2.5 cm. e 2.5 Cm
Steps of construction :
(1) Draw line .  (2) Take two points A and < ; = >

B on the line I.

(3) Draw perpendiculars to the line | from points A and B.

(4) On the perpendicular lines take points P and Q at a distance of 2.5cm from
A and B respectively.

(5) Draw line PQ. (6) Line PQ is a line parallel to the line | at a distance
2.5cm.
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< Practice Set 2.3 >

1. Draw a line I. Take a point A outside the line. Through point A draw a line
parallel to line I.

2. Draw a line |. Take a point T outside the line. Through point T draw a line
parallel to line I.

3. Draw a line m. Draw a line n which is parallel to line m at a distance of 4 cm

from it.
Rk

Answers
Parctice Set 2.1 1.(1) £Zw @zx sy @A sLz (B)sLx (B)Lr
2.(1) Zcand Le,Zband £h(2) Zaand Le, Zband £ f, Zcand £ g,
Zdand Zh (3)«Zcand Zh, Zband Le.
Parctice Set2.2 1.(1)C (2)D 2. £ x=140°, £y =110°
3. £a=100° £Zb=80° £c=80°4. £x=105° Ly=105° £z="75°

5. £x=170°




