LINES AND ANGLES
Basic Terms and Definitions
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) SOLVED QUESTIONS BASED ON EXERCISE 6.1

Very Short Answer Type Questions [1 Mark]

1. In the given figure, if AOB is a line then find the measure of Z/BOC, ZCOD and /DOA. [CBSE 2011

D
Cc
3y
@ Y2y i %
3 = >
Sol. We have, ZBOC + ZCOD + #ZDOA = 180°
=5 y+3y+55=180° = 10y=180° = y=18°
ZBOC =2y =2 x 18° = 36% ZCOD = 3y = 3 x 18 = 54°% ZDOA = 5y = 5 X 18° = 90°
2. In the given figure, if ZAOC = 50° then find the measure of (ZAOD + ZCOB). [CBSE 2010;
Sol. Ray OA stands on line DOC
£ZAOD +ZA0C =180° (Linear pair axiom
= ZAOD + 50°=180° (Given: ZAOC = 50°)
=2 ZAO0D = 180° - 50° = 130°
But ZCOB = ZAOD (Vertically opposite angles)
= ZCOB = 13(°
= ZAOD + ZCOB = 130° + 130° = 260°

3. Write one common fact between three angles of a triangle and a linear pair axiom.
Sol. In both cases, sum of angles is 180°

4. Check whether the following statements are true or not?

blc
a(X)d
fle
D a+b=d+c (II) a+c+e=180° (IIl) b+f=c+e
Sol. From figure, we have
a+b=d+e (vertically opposite angles)
but e#c
a+bzd+ec
= Hence, statement (I) is incorrect.
From the figure, we have a+f+e=180° (Linear pair axiom) ...(i)
But f=c (Vertically opposite angles)
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= a+c+e=180° [From (7)]
Hence, statement (II) is true.

Again, b+c=f+e (Vertically opposite angles)
But c=f (Vertically opposite angles)
b+f=c+e (On interchanging ¢ and f)

Hence, statement (III) is also true.
Therefore, statements (IT) and (III) are correct.

3. Ray OD stands on line AOB. If ray OC and OE bisects /BOD and ZAOD respectively. Find the ~COE.

|

L
>

R 0 8
Sel. We have ZBOC= ZCOD = % ZBOD (.~ OC is angle bisector of ZBOD)
and ZAOE = Z/ZEOD = % ZAOD (- OE is angle bisector of ZAQOD)
Now, ZAOD + ZBOD = 180° (Linear pair axiom)
= L sn0p + L oD =1 x 180 = 900
2 2 2
= ZEOD + ZCOD =90° = ZCOE = 90°

%. In the given figure, find the value x.

Cc
gl 1 4x 2X Il L.
<« = >
“wl. Ray OC stands on line AOB
ZA0C + £BOC = 180° (Linear pair axiom)
= 4x + 2¢ = 180°
=3 x=180° = x= 1860 =30°

7. In the given figure, find the value of y.

il Ray OP and OQ stands on line AOB

= ZA0Q + £ZQOP + £ZPOB = 180° (Linear pair axiom)
= 3y +40° 4+ 2y = 180°
= Sy=180°-40°= 140° = y= Al 28° = y=28°
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8. If ray OC stands on line AB such that ZAOC = ZBOC, then show that Z/BOC = 9¢°.
Sol. Ray OC stands on line AOB.

C
ZAOC + ZBOC = 180° [Linear pair axiom|
= 2/BOC = 180° [+ £BOC = £AO(]
= ZBOC = 90° Hence Proved. ‘
A 0

Short Answer Type Questions | [2 Marks]

9. In the given figure, if x is greater than y by one third of a right angle, find the values of x and ¥.

Cc
<—t vVl —
A 0 B
Sol. X = % X 90° +y (G

= x=30°+y
Now, ZAOC + ZBOC = 180° (Linear pair ax-
= x+y=180° = 30°+y+y=180°
=5 y=150° = y= L 75°
So, x=30°+y=30°+ 75° = 105°

10. Lines/ and m intersect at O. If x = 45°, find ¥,z and u.

Sol. x and /z are vertically opposite angles
=Lz =45 = Lz=45°

But x and y are linear pair angles

So, Zx + Ly =180° (Linear pair axior

= 45°+ £y =180° = Ly =180°-45"=135°

Also, Zy and Zu are vertically opposite angles

Zu=2rLy=135 = .y=135°

Hence, /z = 45°, /y = 135° and Zu = 135°

) PRACTICE QUESTIONS BASED ON EXERCISE 6.1

L. The measure of an angle is 8 times its complement.
Find the angles.

2. If the measure of an angle is thrice the measure of
its supplementary angle, then find the measure of
angle. A o B

3. In the given figure, find the value of x. 4. In the given figure ifx :y = 2: 3, find the value of x

andy.

X+ 20°N\XA x + 10°

< b
<

—o
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In the given figure, POS is a line. Find #/QOR.

Y

P

- Inthe given figure, £ AOC and £ BOC form a linear

pair. If £b = 75°, find the value of angle a.

e
a
< b >
A 0 B

- In the given figure, if ZAOC + #BOD = 70°, find

Z£COD.

\/
A 0 B

In the given figure, two straight lines PQ and RS
intersect each other at O. If ZPOT = 75°. Find the
value of a, b and c. [CBSE 2010]

Find the value of x for which AOB becomes a straight
line in the given figure.

2x+30°

A 0 B

- IfAB, CD and EF are three concurrent lines, Passing

through the point P such that PE bisect ~ APC. If
Z£CPE = 4(0°, find £BPC, /BPF and ~ APF.,

‘PE
A C

11. Which of the following statements are true and which
are false? Give reasons.
(3] Anglesformjngalinearpairaresuppiementary.

(i) If two adjacent angles are equal, then each
angle measure 90°.

(#i) If two lines intersect and if one pair of
vertically opposite angles is formed by acute
angles, then the other pair of vertically
opposite angles will be formed by obtuse
angles.

12. In the given figure, /POQ and ~POR are right
angles. Show that QOR is a line.

ol

R 1’ .

13. Ray OP bisects ZAOB
and OQ is the ray opposite
to OP. Show that ZQOB o [
= ZQOA.

A

14. Rays OA, OB, OC, OD and OE have the common
initial point O as shown in the given figure. Show
that Za + 2b + e + /d + se = 36(P.

15. Inthe given figure, find the value of x for which sum
of all the angle round a point O is equal to 360°.
C F
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16. In the given figure, ray OD stands on a line AOB,
Ray OE and OC are the angle bisector of ZAQOD
and ZDOB respectively.

({) Name the linear pair angles formed. Gn
reasons.
(if) Name three pairs of adjacent angles.
(iii) Find the measure of ZEOD and #DOC.

A

Y

£ZAOD = x. Prove that ZEOC = 90°.

Parallel Lines and a Transversal

Transversal (/)

A line which intersects two or more
lines at distinct points

I

Parallel lines

° Always equidistant from one
another
e Never intersect

When a transversal intersects two
parallel lines, m || n, [ is transver-

lines as shown:

17 A2
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sal 142 m
Some pairs of equal (congruent) 4773
angles are formed. These are: 246 fi
778
(i) Corresponding angles A pair of angles on the same side Z1 =45
of a transversal as shown: Z2= 26
5 Or 6 43 = 48
/
Or 4 Or 3
i &
(if) Alternate interior angles A pair of angles on opposite side 24 =26
of transversal but inside the two 23 =/5
lines as shown:
24 Or 5773
Py
(iii) Alternate exterior angles A pair of angles opposite side of Zl= /8
transversal but outside the two 22=17




Co-interior angles

A pair of angles on the same side
of transversal but inside the two
lines as shown:

L4+ £5 = 180°
Z3 + £6 = 180°
(Sum of both angles is supplementary)

g4 Or 3
/

etz If a transversal intersects two lines such that, either

* Any pair of corresponding angles are equal, or

* Any one pair of alternate interior angles are equal, or

* Sum of any pair of co-interior angle is supplementary, then these two lines are parallel.

SOLVED QUESTIONS BASED ON EXERCISE 6.2

Very Short Answer Type Questions [1 Mark]

1. In the given figure, p || q. Find the value of x. [CBSE 2010]

< > p
70°
< / > g
Sel. Since p || g and r is transversal,
. angle which the line r makes with line p is 70° (Corresponding angles)
and 2x + 70° = 180° (Linear pair axiom)
= =110° = x=55" '

= In the given figure, if/ || m and Za : £b = 2 : 3 then find the value of /.

A

A

Sel. Given: ZarLb=2:3
a 2 2k
— —_— e
b 3 3k
= a=2k and b =3k
Now, Za + £b=180° (Linear pair axiom)
= 2k + 3k =180°
= Sk=180° = k=236°

= La=2%k=2x36°=72°
Now, Za and Zy are the alternate exterior angles.
z Za=2Ly or ZLy=ZLa=72°
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3. If a transversal intersects a pair of lines in such a way that a pair of alternate angles are equal.
what conclusion would you like to draw?
Sol. By alternate interior angles theorem, we conclude that a pair of lines are parallel to each other.

4. Ifalinel || m, n is a transversal in the given figure. Find the value of x.

e
N

Sol. /||m andn is transversal. Then sum of pair of interior adjacent angles on the same side of transversal is supplemeszis

x + 80° = 180°
= x=100°
5. Check whether [ is parallel to m or not?
m
l
n
60°
60° -
l
Sel. £1 + 60°=180° (Linear pair axiom) )
] £1 =180°-60° 60°
=120° P
So from the figure, the corresponding angles which makes transversal # with
! and m are not equal. 60°

Hence, [ is not parallel to m.

Short Answer Type Questions | [2 Marks]

6. Find the value of x and y in the given figure, if/ || m and rllg.

Sol. As!||m and line p is transversal

So, x =100° (Corresponding angles)
Now, z=80° (Vertically opposite angles)

But y=180°-z (Corresponding angles)
g y=180°-80° = 100°.
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A

7. In the given figure, AB || CD, £2 = 120° + x and 26 = 6x. Find the measure of /2 and /6.

el Given AB || CD,

= £L2=/6 (corresponding angles)
= 120° + x = 6x (£2=120 +x)
= 120°=x —x = 5x
= x= B _ 24°
5
3 L2=120°+x = 120° + 24° = 144°
and Z6=06x =6 x 24° = 144°
% In the given figure, if/ || n, find the value of x.
- P 5.
D 35° 4
x{ <O
<t a0 Q > m
i Draw a line 'n' through O such thatn || land n | | m. < 53 P > |

AsI || n, OP is transversal. < X % _________ i
=5 £1=35° (Alternate interior angles) r
Also, n || m, OQ is transversal < Q >m

£2=40° (Alternate interior angles)
e ZPOQ =21+ £2=35+40°=75°
So, x =reflex ZPOQ
= 360° - £POQ = 360° - 75° = 285°

Short Answer Type Questions Il [3 Marks]

% Lines!/ || m and p || ¢ in the given figure, then find the value of a, b, ¢ P q

and d. / /

Swl Given! || m and p is transversal e v -
= a + 60° = 180° . y

(Co-interior angles on the same side of transversal)

= a=120° «— % 2 >m
Butp || g (Given) / /
= c=a =120 (Corresponding angles)
and c=b (Alternate interior angles as/ | | m)
= b=120°
Also, c+d=180° (Linear pair axiom)
= d =180°-¢ = 180° - 120° = 60°
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10. In the given figure,n || mandp || g of £ 1 = 75°, prove that L/ 2 = £ 1 + % of a right angle.

/w /«q
1 >N

A

A

Sol. Given: £1 =75°
Now, m || n and p is transversal
= £ 1+ £3=180° (Co-interior angles)

¥

Now, p || g and m is transversal

3

—
>
>

= 75° + £ 3 =180° ) 1
= Z3=180°-75° = 105°
5 3 2

= £2= /3 =105 (Corresponding angles)‘
=75"+30° =75+ % X 90°
L£2=/1+ % X right angle. Hence Proved
11. In the given figure, £ 1 = 55°, £ 2 = 20°, £ 3 = 35° and £ 4 = 145°. Prove that AB || CD.
A B
i 1
5 D
4
M N

Sol. We have,
ZBMN =/2+/23=20°+35°=55°= /1= / ABM.

But these are the alternate angles formed by transversal BM on AB and MN.,
So, by converse of alternate interior angles theorem.

AB || MN
Now, £3+ £4 =35+ 145° = 180°
This, shows that sum of the co-interior angles is 180°.
Hence, CD || MN

(i

From (i) and (ii), we have AB || CD. Hence proved

§ PRACTICE QUESTIONS BASED ON EXERCISE 6.2

1. State the conditions when a transversal intersects P

two parallel lines. :%\
2. In the given figure, | |m||n and p is transversal. >

Find the value of x.

A

A
§

A
}/k‘

A

3
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3. In the figure PQ || RS, and [ is transversal, then
what will be the value of x?

Y

A A
> Te
b4
+
~J
=
\
b
+
w
=
o6

\:U‘
we
Y

4. In the given figure, find the value of @ and b and
then show that AB | | CD.

5. Inthe given figure, p is transversal to g and r. Given
g || rand £1 = 75°. Find £6 and /7.

A A
(=2}
K
©w
!
Y
Q

6. In the given figure, AB || CQ and BC | | PD. Prove
that ZABC = ZQDP.

wl
.

Prove that two lines perpendicular to the same line
are paralle] to each other.

8. In the given [ m n
: ; A A A
figure, ifa = b and
x =y prove that ——
I||n. */7;/7;/
|
——
Ca P
b q
\ v \/

9. Inthe given figure, bisector GM and HL of alternate
angles AGH and DHG respectively are parallel to
each other. Prove that AB || CD.

A
o E
L. B__
<t g G P>
M L
e B B
< © ) P
eF
\ i

10. Inthe given figure, AB | | CD | | EF. Find the value

of (y +x):(y—x). [CBSE 2014]
:A; R = EI! >
\i //8 '
<& { s B
3 R i
110°
E 307\

|
<

v

4+

T

11. Inthe given figure,/ || m || nandp || g. Name the
type of pair of angles formed by the following:

q P
H‘Kf’ Az

A

A
4

A
i
~—

y

(@) 21,25, (b) £2, 48
(c) £2, 26 d) 24,77
(e) £9, 23 N 29,27
(g) £6, 210 () 45,27

12. In the given figure, EF is the transversal to two
parallel lines AB and CD. GM and HL are the
bisectors of the corresponding angles EGB and
EIiD. Prove that GM || HL.

13. Prove that two lines that are respectively parallel to
two intersecting lines intersect each other. [HOTS]
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14. Prove that if the arms of one angle are respectively 15. In the given figure, EF || DQ and AB || CD. I
parallel to the arms of another angle, then the angles ZFEB = 64°, ZPDC = 27°, then find ZPDQ, ZAED
are either equal or supplementary. [HOTS] and ZDEFEF. [CBSE 20107

A
— P >
B ¢ Q
/ | i
P Q’//

Angle Sum Property of Triangle and Exterior Angle Property

A J

Triangle

Y

{” Angle sum property }
¥ _ - Y .
For interior angles For exterior angles
{Angles inside triangle) Angle between one side of a triangle
A1+ 22+ £3=180° and the extension of an adjacent side,

Y

_ Exterior angle =
| sum of two interior opposite angles

L

4

v
L= 1+ 22, /5=/.2+ /3;
£6=2721+ 73 and Z4 + /5 + 26 = 360°

e The sum of the angles of a triangle is 180°.

e Ifaside of a triangle is produced, then the exterior angle so formed is equal to the sum of the two interior opposits
angles.

e Exterior angle of a triangle is greater than either of its interior opposite angles.
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>)‘ SOLVED QUESTIONS BASED ON EXERCISE 6.3

Very Short Answer Type Questions [1 Mark]

1. In the given figure, find the /x.
Sol. We have ZQPR = LTPV ..(Vertically opposite angles) T =) v
=% ZQPR = 30° )
From exterior angle theorem,
ZQPR + ZPQR = /PRS

= 30°+x = 110°

= x = 110°-30° = 80°
e Mo

R s

2. In the given figure, ZEBC = 115° and Z/DAB = 100°. Find ~ACB. [CBSE 2014]
Sel. From the figure, ZEBC + ZABC = 180° (Linear pair axiom)
= 115° + ZABC = 180° E
= ZABC = 180°-115° = 65° g )115°
Now, in AABC, ZBAD = ZABC + ZACB
(Exterior angle theorem)
—7 100° = 65° + ZACB
=] ZACB = 100° - 65° = 35° )
Hence, ZACB = 35° _D 1007
hl A lo
3. In the given figure, PQ || RS and ZACS = 127°, find Z/BAC.,  _P a B
[CBSE 2010] S
Sel. Given: PQ || RS
AC is transversal
= ZPAC = ZACS (Alternate interior angles)
= ZPAB + ZBAC = ZACS 1970
= 50° 4+ £ZBAC = 127° <t -
5 rR B C g
—2 ZBAC = 127°-50° = 77°.
4. In the given figure AB | | ED, find x. [CBSE 2010] B

Sel. Given: AB || ED
: ZDCF = £ZBAC = 62° (Corresponding angles)

7

5. >
But ZDCF = ZCEF + ZCFE (Exterior angle theorem) A C

= 62° = 36° +x (5

= x = 62°-36° = 26"°. E

- The angle of a triangle ABC are in the ratio 2 : 3 : 4. Find the largest angle of the triangle.

th

[CBSE 2016]
sol. Given: LA /B:ZC =2:3:4
Let LA =2 B=3 /C=4&
Using angle sum property of a triangle, we have
LA+ /B + ZC = 18(°
Zx + 3x + 4 = 180°
9 = 180°

Uy

U
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= x =20°
LA =2x =2 X 20° = 40°
ZB = 3x =3 x 20° = 60°
ZC =4dx =4 x 20° = 8(0°
Hence, largest angle of the triangle is 80°.

6. In the given figure, find the value of x. 130" O
Sol. We know that sum of exterior angle of APQR is 360°
= 130° +x + 115° = 360°
= 245° +x = 360°
= x = 360°-245° = 115°
115°
Q -

o

Short Answer Type Questions | [2 Marks]

7. Two angles of triangle are equal and the third angle is greater than each of these angles by 30°. Find al'
the angles of the triangle.
Sol. Let each of the two equal angles be x. According to the question, third angle = x + 30°.

Now, sum of angles of A = 180° (Angle sum property of a triangle
= x+x4+x+30° =180°
= 3x = 180°-30° = 150°
= x = LY _ 50°
3

Thus, angles of triangle are 50°, 50° and 80° respectively.
8. One of the angles of triangle is 75°, find the remaining two angles if their difference is 35°.

Sol. Letin AABC, ZA =T75%and ZB-2C=35= /B = /ZC + 35°
Now, LA+ /B + ZC = 180° (Angle sum property of a triangle
A2 75°+ £C + 35° + 2C = 180°
= 110° + 2£C = 180°
= 2/C = 180°-110° = 70°
= £C = 70 =35°and ZB = £ZC + 35° = 35° + 35° = 70°

9. Prove that if one angle of a triangle is equal to the sum of the other two angles, then the triangle is right

angled.
Sol. Given: In AABC, LA =/B+ £C
Now, LA+ ZB + £LC=180° (Angle sum property of a triarigle
= ZA + (£B + £C) = 180°
= ZA + ZA=180°
== 2ZA=180° = ZA= 120 = 90°

Hence with ZA = 90°, the given triangle is right angled triangle.
10. The exterior angles obtained on producing the base of a triangle both ways are 100° and 120°, Find all

the angles. [CBSE 2011]
Sol. In AABC, ZABE + ZABC = 180° (Linear pair axiom) A

= 100° + ZABC = 180°

=5 ZABC = 180°-100° = 80°

Similarly, ZACB + £ZACD = 180° (Linear pair axiom)

= ZACB + 120° = 180° 100° 120°

= ZACB = 180°-120° = 60° < >

m+
w
9]
ot
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Sl

Now, again in AABC,

ZABC + ZACB + ZBAC = 180° (Angle sum property of triangle)
=5 80° + 60° + ZBAC = 18(0°
=5 ZBAC = 180° - 140° = 40°
Hence, £ZBAC = 40°, ZABC = 80° and ZACB = 60°
In the given figure, if AB | | CD, ZAPQ = 60° and Z/PRD = 137°, then find the value of x and y.
[CBSE 2010]
A P B
60° 7y
X 137°
¢ a R D

Given AB || CD
PQ is transversal

= ZAPQ = ZPQR (Alternate interior angles)
=5 60° =x

Again in APQR, exterior angle is Z/PRD

So, ZPRD = ZPQR + £ZQPR (- Exterior angle theorem)
== 137° =x+y

= 137° = 60° +y

= Y= 1375 —~60°= TP Y

In the given figure, side BC of AABC is produced in both the
directions. Prove that the sum of two exterior angles so formed is

greater than 180°. [CBSE 2013]
The exterior angles in the given AABC are ZABE and ZACD » -
To prove: ZABE + ZACD > 180° E D
Proof: In AABC,
£5 =21+ Z3 ..(i) (Exterior angle theorem)
and L4 = L1422 ..(if)
Adding (i) and (ii), we get
24+ 5=/1+23+ 214+ 22 P N
=14 (L1 + 22+ £3) "E B c D
=1+ 180° (Angle sum property of a triangle)
= Z4 4+ 25 > 180° Hence proved.
Short Answer Type Questions Il [3 Marks]
ZA
. In AABC, the hisector of #/B and ZC meets at 0. Prove that Z/BOC = 90 + T [CBSE 2014]
Given the bisector of ZB and #C of AABC meet at O as shown in figure. A
OB is bisector of ZB
=% L1 =22 = —%LABC = %AB
Similarly, OC is bisector of ZC.
= 43=A4=%4ACB=%AC
Now, in AABC, 252 TED
ZA+ /B + £C = 180° B &

(Angle sum property of a triangle)
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= LB+ £C = 180°- ZA

= Im+lic—op A
3 2 2
= 22+ /3 =9p- A
In ABOC,
Z0BC + ZBOC + /BCO = 180° (Angle sum property of a trianzy
= 22+ ZBOC + /3 = 180°
= (£2 +.£3y+ ZBOC = 180°
= 90° - Z2 + /BOC = 180°
2 ZA
= ZBOC = 180°-90° + T
Z
= ZBOC = 90° + TA Hence prove|

14. The sides EF, FD and DE of a triangle DEF are produced in order forming three exterior angles DF
EDQ and FER respectively. Prove that

/DFP + ZEDQ + ZFER =360°
Sol. By using exterior angle theorem, we have

L4 = /14 22 ..(0)
45 = 22+ 23 ...(i)
and 26 = L1+ /3 (7))
Adding (7), (i) and (iii), we get
L4+ L5+ 46 = (L1 + £2) + (L2 + 23) + (£1 + £3)
= 2Ll + 22+ £3) ‘
= 2 x 180° (v L1+ 22 + 23 = 180° =
= 360°  Angle sum property of a triangle)
= £DFP + ZEDQ + ZFER = 360° Hence proved.
15. Side QR of APQR is produced to a point S as shown in the figure. The bisector of /P meets QR at ]
Prove that /PQR + ZPRS = 2/PTR. [HOTY
P
Q T R s
Sol. ZPRS is the exterior of APQR
; ZPRS = ZQPR + ZPQR (Exterior angle theor=n
= 2/TPQ + ZPQR
Adding ZPQR on both sides, we get [PT is bisector of £P .. ZTPQ = %4Cf—1
ZPQR + ZPRS = ZPQR + 2/TPQ + ZPQR
= 2(£LTPQ + ZPQR) [
Now in APTQ, ZPTR is exterior angle
ZPTR = /TPQ + £PQR i
Thus from (i) and (ii), we get
ZPQR + /PRS = 2/PTR Hence provw|
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“5. Inthe given figure, AB and CD are two parallel lines intersected by a transversal EF. Bisector of interior
angles BPQ and DQP intersect at R. Prove that ~/PRQ = 90°

.

A

Y

A
Y

g %{F D
“wi Given AB || CD and EF is transversal

ZBPQ + ZDQP = 180° (Interior angles on the same
side of transversal is supplementary)

s %ABPQ + —;—ZDQP = 180° x % = o0° )
Now, PR is the bisector of ZBPQ

= ZRPQ = %ABPQ

and QR is the bisector #/DQP.

£, ZPOR = %ADQP

From (i), we have ZRPQ + £ZPQR = 90° (i)
In APQR, ZRPQ + ZPQR + ZPRQ = 180° (Angle sum property of a triangle)
= 90° + ZPRQ = 180°

= ZPRQ = 180°-90° = 90° Hence proved.

Long Answer Type Questions [4 Marks]

" In the given figure, bisectors of the exterior angles B and C formed by producing sides AB and AC of
AABC intersect each other at the point O. Prove that Z/BOC = 90° - % ZA.

A
. Ray BO is the bisector of ZCBE
1
= 24 = /5 = %4(:1313
Now, L2+ L4+ 25 =180° (Linear pair axiom) 5 2V -
= 22+ 224 =180° (- L4 = /5)
- Z4 = 90° - 523 (i)

Similarly, ray OC bisect ZBCD

28 = %ABCD = %(130& £3) = 90° - ?2—3 w
Now, in ABOC,
L4+ L6 + £8 =180° (Angle sum property of a triangle)
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ok £ :
= (o)L s -0

2
- s8=124+
Adaid i AABC, -
L1+ L2+ 23 =180° (Angle sum property of a trizms
= L2 4 £3=180"- «£1
Substituting in (iii), we get /8= % (180 - £1)
= £8=90°- il
2
or ZBOC = 90° - AR or ZBOC = 90° - %ZA Hence proe
18. Side BC, CA and BA of triangle ABC produced to D, Q, P respectively as shown in the figure
ZACD =100° and ZQAP = 35°, find all the angles of a triangle. [CBSE 2
Sol. We have ZBAC = ZQAP
...(Vertically opposite angles)
= ZBAC =35° @\ 35 5
...(Given, that ZQAP = 35°) A
Also, ZACB + ZACD = 180° (Linear pair axiom)
= LACB + 100° = 180°
= ZACB = 180° - 100° = 80°
In AABC,
ZABC + ZACB + ZBAC = 180° Nl
(Angle sum property of a triangle) B C o

ZABC + 80° + 35° = 180°
ZABC + 115° = 180°
= ZABC =180°-115° = 65°
Hence, ZABC =65°, /BAC = 35°and ZACB = 80°
19. In the given figure, AB | | DC, ZBDC = 35° and /BAD = 80°. Findx,y, z.
c

S 2
Y
L
D
80° X
A B
Sol. Given: AB || DC
BD is transversal
= x =35° (Alternate interior angles
In AABD, ZABD + ZADB + ./BAD = 180° (Angle sum property of a triangle
= x+y+ 80° = 180°
= 35° 4y 4+ 80° = 180° (- x =35}
=% y = 180° - 115° = 65°
ZDBC =y-30° = 65°-30° = 35°
Again in ABCD,
ZDBC + ZBCD + ZCDB = 180° (Angle sum property of a triangle
=5 35° +z + 35° = 180°
= z = 180°-70° = 110°
Hence, x = 35%y=065%and z = 110°.
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» PRACTICE QUESTIONS BASED ON EXERCISE 6.3

1. An exterior angle of a triangle is 115° and one of
the interior opposite angles is 60°. Find the other
interior opposite angle.

In equilateral triangle PQR, if QR is extended to S,
find the value of exterior angle Z/PRS.

3. In the given figure, if ZABC = ZACB, then which

angle would be equal to ZABE?
A

!.l

.
r

E B c D
4. The angles of triangle are in the ratio 3: 4 : 5. Find
the measure of each angle.

In the given figure PQ || RS, BA L RS and
ZBCA = 50° find ZBAC and ZCAS.

hn
W

P Q
o E B -
50°
< u —
R X s

6. In the given figure, AP and DP are the bisectors
of two adjacent angles A and D of a quadrilateral
ABCD. Prove that 2Z/APD = /B + ZC. [HOTS]

B

A

C
7. In AABC, ZB= 45°, ZC = 55° and bisector of ZA
meet BC at point D. Find ZADB and ZADC.
[HOTS]
3. In the given figure, prove that /P + £Q + ZR +
ZS + £ZT = 2 right angles.

9. In the figure, AB | | CE, CD || EF. Find the value
of x.

b
o=

A @ D

4
10. In the given figure, AB || DC,x = 2 and y= i
Find Z/BCD, ZABC and ZBAD. g
B C
y 2
X
36°
A D
11. In the given figure, prove thatp || m.
p m
E F
"
80° 5 / ]
D 35°yC
45
A
12. In the given figure, find the value of x.
[CBSE 2016]
309
B \%
34° 45°
A B D
13. In the given figure, AB | | CD. Prove that ZBPO +
ZPOQ + £DQO = 360°. [CBSE 2016]
A P
(0]
= % L
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14. Prove that the sum of three angles of a triangle is two
right angles. If in a right angled triangle, an acute
angle is one fourth of the other. Find the acute angle.

15. In the given figure, ZQ > /R and M is a point on
QR such that PM is the bisector of ZQPR. If the
perpendicular from P on QR meets at N, then prove

that /MPN = % [H0.— 25, [HOTS]
P

Q N M R

Valuve Based Questions

1. Builder has made a layout of a colony so that lane
a’ is parallel to lane ‘6’7 In between lanes ‘@’ and
‘b’, he plans to leave green area as shown in figure.

({) What values is he showing by doing so?

(i) If measure of £1is 120°. Find the measure of
all other angles.

[CBSE 2016]

4

v

9> INTEGRATED EXERCISE

Very Short Answer Type Questions [1 Mark]

1. Forwhat value ofx + y in the given figure, will ABC
be a line? Justify your answer.

D

Y X
A B Cc
2. Two lines!and m are perpendicular to the same line

n. Are [ and m perpendicular to each other? Give
reason for your answer,

<

P
P

3. How many triangles can be drawn having its angles
as 45°, 64° and 72°?

120 Zgether weeh® Mathematics—9

2. Amedicinal plant garden owner decided to constus

atrack along the side of the triangular area and ==
exit tracks. His friend suggested him that the =
of an exterior angle at which the exit track fc p
must be in 21 : 25 : 26 for the beauty of region =
easiness of pedestrian.
(i) Find the values of exterior angles at wh
exit track would be constructed.

(#) What is the importance of green plants?
(it/)) What values are depicted by the owner?

. A villager Ram has a plot of land in the shaps -

concave quadrilateral ABDFA as shown in 5
figure. He himself decided to construct a health ca==
centre for the villagers in the area FCD and keer
the remaining with him.
(f) Find the value of x.
(i) What values of Ram is depicting whilz
deciding to do so?

A
40°
E
100°~{F
] X
B C D

4. Inthe given figure, find the value of x, for which the

lines / and m are parallel.

44°

/ = m

A

. A transversal / intersects two lines p and g such that

a pair of alternate exterior angles are equal. Then
what can you say about the lines p and ¢?

. A transversal / intersects two lines m and 7 such

that the sum of angles on the same side of it is
supplementary. Then, what can you say about the
lines m ton?




A B

<
<

7. In the given figure,

AB||CD. Find the 120°
value of x. 5
[CBSE 2013] 1a0° P E
TG D

“rort Answer Type Questions | [2 Marks)

£ Inthe given figure, which of the two lines are parallel
and why?

n

/

132°

A

48°

/ > m

(@)
P q
[
I

(i)
%. If one angle of a triangle is 130°, then what is the
angle between the bisectors of the other two angles?

A

[NCERT Exemplar]
20, In the given figure, POQ is a line. Find the value
of x. [NCERT Exemplar]
4x
o 40° 3x L
3 0 Q

11. Ifthe angles of triangle are in the ratio 5: 3 : 7, then
what will be the nature of triangle?

12. In the given figure, if AB || CD || EF, PQ || RS,
ZRQD = 25° and ZCQP = 60°. Find ZORS

+ >
E\’EZA
+m

A\

A

+0
[
[$))]
L=
+o

A

A
—+m
TJ\%Z
o
+
v

13. In the given figure, two lines AB and CD intersect
at O. OE is any ray such that ZBOE = 80°. If

ZBOD = 30°, then find #/EOC. [CBSE 2014]
E+ D
‘{f-\ 0 B >

C

14. In the figure below, anglesx andy are supplementary
angles. If Zx = 110°, find the value of y.
[CBSE 2011]

Short Answer Type Questions Il [3 Marks]

15. In the given figure, OD is bisector of ZAOC, OE
is the bisector of #BOC and OD L OF. Show that
the points A, O and B are collinear.

[
L

A o B
16. In the given figure, 1 = 60° and £6 = 120°. Show
that the lines s and n are parallel.

<
<

A

N

17. AP and BQ are the bisectors of two alternate interior
angles formed by the intersection of a transversal ¢

with parallel lines / and m (in the given figure) show
that AP | | BQ.

A

A
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18. A AABC s right angled at A. L is point on BC such
that AL | BC. Prove that Z/BAL = ZACB.

19. In the given figure, line PQ and RS intersect each
other at point O. If ZPOR : ZROQ = 4 : 5. Find
ZPOR and ZROQ.

P S

»
<

20. Ingiven figure, XOY is a straight line and OQL XY
at O. Show that 2 ZQOP = £YOP - ZXOP.
[CBSE 2010]

P [ 1 ,

X (0] Y

21. Inthe given figurex:y =3:2andy + z = 100° and
AB || CD, find Za.

[
T

ASSESS YOURSELF

1. Can two distinct lines in a figure have more than
one point in common?

2. Given ZPOR = 4x and ZQOR = x + 10°. Find the
value of x, for which POQ will be a straight line.

T
T

P

3. Inthe given figure, find the value of x for which the
lines / and rn are parallel.
/n
> |

64°

/ > m

A

A
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m

A >B

22. Inthe adjoining figure, AB | | CD and/is transversal
Find the value of x and y. [CBSE 2016

Long Answer Type Questions [4 Marks]

23. If two lines intersect, prove that the vertically
opposite angles are equal. [CBSE 2011, 2014]
24. Prove that through a given point, we can draw onl
one perpendicular to a given line. [NCERT Exemplar]
25. Prove thattwolines that are respectively perpendicular
to two intersecting lines intersect each other.
[NCERT Exemplar]
26. Prove that a triangle must have atleast two acute
angles.

4. Compute the value of x in the given figure.
O

120° (0P

X 116°
Q R S

5. Inthe given figure, if BC | | DE, ZABG = 150° anc
ZBAD = 30°, then compute the value of x.

[
T

6. In the given figure, AB || CD, ZAPQ = 50° and
ZPRD = 130°, compute the value of x and y.



10.

11.

Y
" 130°
Cc a R D
Find the value of x, y and z in the adjoining figure.
50
E
Z
o}
Yy XA 30°

In the given figure, side QR of a APQR has been
produced to S. If ZP: ZQ: ZR =3:2:1 and

RT L PR, find ZTRS.
P

wy

Q R
In the given figure, PO L AB. Ifx:y:z2=1:3:5,
then find the value of x, y and z.

Y

B
For spreading the message “Save Environment, Save
Future”, a rally was organized by some students of a
school. They were given triangular carboard pieces
ABC which they divide into two parts by drawing
the angle bisectors BO and CO of base angle B

and C. Prove that Z/BOC = 90° + %ZA. What is

the benefit of these types of rallies?

In the given figure, ! | | m. Show that £1 + £2- /3
= 180°. [CBSE 2011]

A\

T

12. Ifinthe given figure, TU || SR and TR || SV, then
find Za and £b. [HOTS]

13. Inthe given figure,/||m ||n and AB || CD. Find the
value of £1, £2, /3, Z4, Z5 and Z6.

i

<l
-

< /D >
14. Prove that sum of three angles of a triangle is 180°.
Using this result, find value of x and all the three
angles of a triangle, if it is given that three angles

of triangle are (2x - 7)°, (x + 25)° and (3x + 12)°
respectively.

15. Inthe given figure, AB|| CD and EF is a transversal,
findx,y and z. [CBSE 2011}
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