Hence, four pairs of adjacent angles are,
(£AOC, ZAOD), (£AOC, /BOC), (LCOB, 4DOB) and (ZAOD, £ZBOD).

ample 8 : In the adjoining figure, lines AB and CD intersect at O. If /3 = 70°, find all other angles.

ation :  Since CD is a straight line and OB stands on it,‘therefore, £2 and Z3 form linear pair of angles.
£2 + /3 =180° _
= Z£2 + 70° = 180° (£3 = 70° given)
= £2 = 180° - 70° '
= Z2="1p° ,
Since £3 and /1 are Vertically opposite angles.
' Z1l=.43,
But £3 =70°.
— : £1 =70°
Also, £2 and /4 are vertically opposite angles
Z4 = 22
= Z4 = 110° [~ £2=110°]

Hence, /1 = 70°, £2 = 110°, 43 = 70° and £4 = 110°.

Find the complementary and supplementary angle of each of the following : -
(1) 26° (1) 62° (i) 9° (iv) 51° ) B7°
2 Find the complement of each of the following : ‘

@ 72° @iy 19° (ii7) 88° (lv) 25°
In the given figure, lines PQ and RS intersect at point O. If £1 = 53°, find all other angles.

(1) (11) : ‘(iii)

3%

A4

7 . ' Lines and Angles Py




(3x +8°) X (2x — 33°)
A 0 B

7. From the given figure, find the value of x. . .

<

—

8. In the given figure, POR is a straight line and the ray OQ stands on it. Find the value of x. Also, fis
ZPOQ and ZQOR.

(2x — 30°) N\~ (3x + 40°)
P o) R

9. In the given figure, XOY is a straight line. OP and OQ stand on line XY. Write all the pairs of adjaces
angles and all the linear pairs of angles.

10. In the given figure, OP and OQ are opposite rays and OR stands on PQ.

R

52y - 16%)
P e S

(i) If y = 73° find the value of x.
(if) If x = 14°, find the value of y.
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~11. From the adjacent figure, find the values of x, y and z.

X
Z 28°
y

.’ 12. In APQR, sides PR and QR are extended to B and A respectively. If ZARB =62°, find /PRQ and £ZBRQ.

: I’AIRS OF LINES

We shall now study about mtersectmg lines, transversal and parallel lines, also angles made by a transversal
‘with two lines. :

Intersecting Lines

Two lines [ and m mtersect if they have a point in common. ThlS common point is called the point of
htersectlon In the given figure, two lines ! and m intersect at O, which is the point of intersection.

l m
@)

Transversal
A line which intersects two or more glven ]mes in a plane at d1fferent points is called a transversal to the given lines.

In each of the figures glven below, [ is a transversal.
Two lines in a plane are parallel, if they.do not meet when produced infinitely in either direction.

Parallel Lines
The opposite edges of a room, the opposite edges of a black board, railway lines, the opposite edges of a ruler
etc. are all examples of parallel lines. In the given flgures, l|mormil

=,

The perpendicular distance between two parallel lines always remains the same.

f

Angles Formed by a Transversal with Two Lines

Let [ and m be two lines and n be a transversal intersecting I and m at P and Q respechvely Clearly, lines [,
m and n make eight angles. In the given figure, these eight angles marked 1 to 8 have their special names.

Lines and Angles




1. In the given f1gure l

| m and n is a transversal. If Lc =
b d e f g and h. 5 A

72°, find the measure of each of the angles g,

In the given figure, QP | RS, 2P = 65°, /R = 45° then find /SRT.

and /SPR = 45°, find ZSRQ.

S

R
- In the given figure, BC || AD. Find the measure of

LXK Ly and /z.

ines ‘and Angles

—— e




~and /4.

i

7 In the given figure, BC | DE. Find the values of x and y.

!
'
)
{

ey ——

6. In the given figuré, I'llm and # is a transversal. If /1 = 80° and /5 = 100°, find the mea_lsures of £2

B A E
s B 5%\ ¢

8. In the given figure, PQ || RS, find the measure of ZLRM.

R
135°

L

N

5

, 5 9. In each of the following figures, I || m, find the iﬁhfes of x and y.

) n
| ;&
=y

-

W\\ -
- e

(1)

10. In the given figure, [ || m, find the unknown angles.




11. Using the given figure, name the following angles :

A C

(i) Corresponding anglés
(i) Alternate interior angles
(iii) Alternate angle of £2
(iv). Angle corresponding to £7
(v) Pairs of interior angles on the same side of the transversal.
12. In the given figure AB || CE and DF || CB, find the values of x and y.

A

l | | | » -
13. In the folloWing figures, a transversal n cuts two lines [ and m.

(i) (if) : -

- s >m B - >
70] e 6(7
Is line I || m? ; -
14, In the given figure, AC || BD and AE | BF. Find the values of x, y and z.

15. In the adjoining figure, indicate which pairs of angles are :
(i) linear pairs of angles (ii) vertically opposite angles

N
€]
JE
4




‘ j% FACTS TO REMEMBER

7ot
G
s
¥
A

‘i':f

7
1

A line segment has two end points, a ray has only one end point and a line has no end points on ¢

side.
Two angles having a common vertex, one common side and which do not overlap are called ad;
angles. '

The measure of two complementary angles add up to 90°.

The measure of two supplementary angles add up to 180°.

If two lines intersect, then two pairs of angles formed without a common arm are called vert
opposite angles.

Vertically opposite angles are always equal.

When two lines drawn on sheet of paper do not meet, however far produced, they are called pz
lines.

A transversal is a line that intersects two or more lines in a plane at distinct points.

A transversal gives rise to several types of angles :

=

_ Types of angles glesshown .
Interior angles sy A A N
Exterior angles { Al AP AT S h ‘ 1\‘%\2
Corresponding angles ; /1 and £5; Z4 and Z§; = 4@’3
74 /2 and Z£6; £3 and /7. ___v} \.\ 6
Alternate interior angles /28 and £5; /24 and Z6 e—~—-w?7-—~
Alternate exterior angles 21 and £7; 22 and /8 8 \

Interior angles on the same| /4 and 25; /3 and /6 7
sides of transversal

e When a transversal intersects two parallel lines :

(i) each pair of corresponding angles are equal.
(i1) each pair of alternate (interior or exterior) angles are equal.

(iif) each pair of interior angles on the same side of transversal are supplementary.

* Linear pair of anglés are supplementary.

1. When two lines intersect at a point, number of pairs of adjacent angles formed are

(a) 4 _ by 3 (e} =2 (d) 6
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The complement of an angle of 36° is

) A (b) 54° (c) 64° (d) 144°
3. The supplement of an angle of 68° is
- 22 (b) 142° @) 2" (d) 112°
4. The supplement of an angle is 70°, then the complement of that angle is
@y 32° (b) 162° (@52 (d) does not exist
5. The complement of an angle is 26°, then the supplement of that angle is
(a) 64° (b) 154° (c) 116° (d) does not exist
6. In the given figure, twWo straight lines intersect at point O, if /POS = 45°, then ZQOR is equal to
g R
g
] S Q
\ (@) 135° () 55° (c) 155° (d) 45°

7. AOB is a straight line, a ray OC stands on it. If ZAOC = 145°, then /BOC is equal to

(7555 - C
(b) 45° : i
s e B
(d) 145° ‘
8. In the given figure, rays QA @B
and ZCOD = x, thent the value of x is
(a) 120°
(b) 140°
() 110°
(d) 135°
9. In the given figure, AB || EC, ZA = 60°

(a) 50° , A
(b) 60° E
(e) 0° o =

r C ©

OC and OD are such that ZAOB = 30°, LAOC = 90°, /BOD = 100°

and ZECD = 70°, then ZACB is equal to

(d) 40°
10. In the given figure, 1 || m, the value of x is
(@) 50° 130° .
(b) 130°
() 120° &
‘ x

(d) 100°

11.. An angle is equal to 5 times its complement, then its measure is

(@) 25° (b). 50° () 75° (d) 60°

12. Two angles can be supplementary, if both of them are

(a) acute angles (b) obtuse angles (c) right angles (d) straight angles

Lines and Angles




4% MENTAL MATHS CORNER

- Fill in the blanks :
1. If two angles of a linear pair are equal, then measure of each angle is ..., ;

2. If the magnitude of an angle is same as its complement, then measure of the angle is

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

3. If the magnitude of an angle is same as its supplement, then the angle is ........ccccccecevverinirnnennes -

4
4. Two angles are such that one of the angles is 5 of its supplement, then the angle is

..................................... ard itssupplementis .o i
Two angles forming a linear pair are ..........c.ccccoevevceenecnnee. ¢
If two adjacent angles are supplementary, they form a .......cccocevivvininininnnn, :

IF s Iniersect at a point, then the ... are always equal.

S ok B

An angle is greater than 45°, then its complementary angle is .........cccoceoviiiiiniiinnnnn. than 45°.

2
9. An angle is Eof its complement then the angle is ... i and its complement is

10 TR WO ancles of a linear pair is 2 : 3. Then the angles are ... and

11. The difference between the measures of two angles of a linear pair is 80° then the smaller angle is

125 eI Of 180° 15 ......c.ooooioirininnccnisiccnncns .

i REVIEW EXERCISE

1. In the figure given below, write down each
(1) linear pair (if) pair of vertically opposite angles.

A
7




_ In the figure given below, line I and m intersect at O. If £4 = 70°, find all other angles.

. In the given figure, I || m, p || ¢, find L1 L2, /B 24 and £
f il
e 5.1
7 k.
< : 2 _om
Lo

~ In the figures given below, decide whether || m.
() ! in (i) /\ n - (did) / n
: / 6’; i 51 o 2 o
= ‘\ 67/ \ 7 //1150 : /
: o 121
’ Lo <« g2 —> m < > m

In the given figure, AB || CD, BE || CF and ZABD = 60°. Find the value of ZFCD.

4\

A
e EF_

60°/D o
B / D E L
In the giveh figure, p || g. If £z = 110°, find Zx, 2y and Zr.
!

X

r &

\\

. From the given figure, find the value of a.

< Hl A
ﬁ&\

Lines and Angles




8. In the given figure, I | m. If £1 and £2 are in the ratio 2 : 3, find all the angles.
(Hint : Let 21 = 2x, 22 = 3x and use linear pair property of angles)

P
S 241
4

5

3
6
77/8 e
v

n
i
>m

&—

1. In the adjoining figure, if AB || CD, find the measures of x and Y. s
A B

e N

S
< >

- C D
2. Find the value of x from the given figure.




ercise 11:1
(i) 64°, 154° (i) 28°, 118° (iii) 81°, 171°
(iv) 39°,129° (v) 53°, 143° :
(i) 18° (id) 71° (iii) 2° (iv) 65°
i, 3 =53", LA =127°

(i) 100° (i) 36° (i1i) 18°
Linear pair : (&, @)@
G, ), @ 0, &k, & D @ h).
Vertically opposite angles

gD k)-
41° 71502
Adj. angles: (£XOP, /POQ), (£POQ, Z

LPOY), (£XOQ, £QOY).

g, 34°, 38°, 142°

Linear pair : (£
(i) x=10° (i) y = 63° 11, 152°, 152°, 28°.

e, 118°

sercise 11.2
e, 108°, 108°, 108°, 720, 72°, 108°
120°, 60°, 120° 6. 100°, 80°, 202

¥ =50°,y =55 8. 85°

(i) x = 80°, y = 100° (i6) x = 110°, y = 100°
a=65°,b=115°¢c= 65°, d = 115°, e = 1158,
£=65°, g =115°

() @ 5), (1, 6), 3 8 (
(iv) £2 (0) (1, 5), {2, 8)

Iron rods a4, b, ¢
in which a | b, ¢ |l

() bandc

Example 1:

%,

d), @ b), @ b), € (o @, 1),

: (a, d), (Cr b)/ (er ])I (1' f)’

QOY), (£XOP,

XOP, ZPOY), (£X0Q, £QOY).

2, 70° 4. 110°

2 7) (i) (1, 8), (2, 5) (iid) £5

13, %= 50°, y = 60°
14. x=65% Y= 30

Multiple Choice Questions

13. (i) No (i) Yes
, = 150° 15. (i) (1, 5) (4, 9@ &

B 2. (b) 3. @) 4. (@
5. (0) 6. (d) 7. (© 8. (b)
9. @ 10. (b) 11. (© 12. (9
Mental Maths Corner
e R 3. 90° 1. 80°, 100°
5. Supplementary 6. Linear pair
7 Vertically opposite angles
g Less  9.36°% 54° 10. 72°, 108°,,11. 50°
1.0

Review Exercise

1.

2
3.
4.
5
8

d, e and f are making a
d, e || f. Find the mar

(i) dande (iii) d and f

HOTS Questions
1. x =65 y=125"

012, @23 6490 8, (6,5), (6,7, (7, 8), (> 8)

(ii) (2, 4), (1, 3), (6, 8), &7
b = 700, Z1.= 1105, 23 =110°

1 =115°, L2765 /3 = 65°, £4 =115% /5 = 65°
(1) No (#7) Yes (1ii) Yes
1202 60dx = 110% Ly = 700, Zr =110° 7. 30°

L= T2°HMeD= 108°, £3 =725 24 =108°, £5 = 72,

26 =108, £7= 72°, /8 = 108°

2.90° 3. QR || ST

design in a bridge as shown in the adjoining figure,

ked angles between
(i) cand f




