Lines and Angles

CHAPTER O

EXERCISE 6A

1. Since the sum of two complementary angles is 90°,
therefore,
(i) Complement of 35° = 90° — 35° = 55°
(if) Complement of 90° = 90° — 90° = 0°
(iii) Complement of 87° = 90° — 87° = 3°
(iv) Complement of 26° = 90° — 26° = 64°
2. Since the sum of two supplementary angles is 180°,
therefore,
(i) Supplement of 135° = 180° — 135° = 45°
(if) Supplement of 90° = 180° — 90° = 90°
(iii) Supplement of 32° = 180° — 32° = 148°
(iv) Supplement of 63° = 180° — 63° = 117°
3. (i) Let the required angle be x.

Angle = Its complement [Given]
S x = (90 — x)°
= 2x = 90°
= x = 45°
(if) Let the required angle be x.
Angle = Its supplement [Given]
) x = (180 — x)°
= 2x = 180°
= x = 90°
(iii) Let the required angle be x.
Angle = its complement + 24°  [Given]
x =90 - x) + 24°
= x = (114 - x)°
= 2x = 114°
_ 14,
X = 5 = 57
(iv) Let the required angle be x.
Angle = Its supplement — 30°
x = 180° — x — 30°
=150° - x
= 2x = 150°
_ 150° _ o,
= X = 5 = 75
(v) Let the required angle be x.
Angle = % (its complement) [Given]
x= 200° - P
= 2x = (90 — x)°
= 3x =90°
= x = 30°
(vi) Let the required angle be x.
Angle = % (its complement) [Given]
X = % (90° — x)
= 8x =90°-x

= 8x + x =90°
= 9x = 90°
= x = 10°

(vii) Let the required angle be x.

Angle = é (its supplement) [Given]
X = é(180o - X)
= 5x = 180° — x
= 6x = 180°
= x = 30°
(viii) Let the required angle be x.
Angle = 4 x its supplement [Given]
x = 4(180° - x)
= ix =180° — x
= 1 x + x =180°
4
N 2x=180°
4
=180° x =
= X 80° x 5
= x = 144°

(ix) Let the required angle be x.
Angle = % (its supplement) + 10° [Given]

x= %(90"—3() +10°

= 4x = 90° — x + 40°
= 4x + x =90° + 40°
= 5x = 130°
- = 130°

5
= x = 26°

(x) Let the required angle be x.
Angle = % (its supplement) + 36° [Given]

x= %(180“ —x) +36°

= 5x = 4(180° — x) + 180°
= 5x = 720° — 4x + 180°
= 5x + 4x = 900°

- 9x = 900°

= x= @ — 100°

4. (i) The given angles are complementary.
(4x + 4)° + (6x — 4)° = 90°
10x + 4 -4 =90°
10x = 90°
= x=9
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(i) The given angles are supplementary.
(5x + 6)° + (13x + 30)° = 180°

= 18x = 180 — 36 = 144
N x=144o=8

18
= x=38

Measures of the angles are (5 x 8 + 6)° and
(13 x 8 + 30)° or 46° and 134°.

. Let the required angle be x.

% (Supplement of x) = complement of x

= % (180° - x) = (90° — x)

= 180° — x = 5(90° - x)

N 180° — x = 450° — 5x

- — x + 5x = 450° — 180°

- dx = 270°
2700,

. x= 2 — 675

Thus, the required angle is 67.5°.

. Let the required angle be x.

Then, Supplement of x = 4 (Complement of x)
(180°- x) = 4(90° - x)

= 180° — x = 360° — 4x
= —x + 4x = 360° — 180°
= 3x = 180°
_180° _
= X=-—35-= 60
. Let the required angle be x.
Then, Supplement of x = % (x)
(180°= x) = * (x)
2
= 2(180° — x) = x
= 360° — 2x = x
= 360° = x + 2x
= 3x = 180°
_180° _ o
= x= = 60

Thus, the required angle is 60°.
Supplement of 60° = 180° — 60° = 120°

. Let the required angle be x.

Then,
6(Complement of x) = 2 (Supplement of x) — 12°
6(90° — x) = 2(180° — x) — 12°

= 540° — 6x = 360° — 2x — 12°
= —6x + 2x = 360° — 540° — 12°
= —4x =-192

=192 .
= X = 4 - 48

. Let one of the angles be x.

Complementary of x = (90° — x)
Since ratio of the given complementary angles is 2 : 3,
: x:(90°-x)=2:3

- _x  _2

90° — x 3
= 3(x) = 2(90° - x)
= 3x = 180° — 2x

= 3x + 2x = 180°
_180° _ .
= x=—F- = 36
Complement of x = 90° — x°
=90° - 36° = 54°

Thus, the required angles are 36° and 54°.

10. Let one of the angles be x.
Then, its supplementary angle is (180° — x).

Now, x:(180°-x)=7:2
or _x _7
180° — x 2
= 2x = 7(180° — x)
= 2x = 1260° — 7x
= 2x + 7x = 1260°
= 9x = 1260°
= X = % = 140°

Supplement of x = 180° — x = 180° — 140° = 40°
Thus, the required angles are 140° and 40°.

EXERCISE 6B
1. (i) OA and OB are opposite rays.

y X
— 5 -
x +y =180° [Linear pair]
63° + y = 180°
or y = 180° — 63° = 117°
Hence, y = 117°.
(i1) x +y=180° [Linear pair]
x + 122° = 180°
or x = 180° — 122° = 58°
Hence, x = 58°.
2. AOC is a straight line.
B
78° A\ 2"
- 5 =
78° + 2x = 180° [Linear pair]
= 2x = 180° - 78°
= 2x = 102°
102°
= Y2 _pgp°
X ) 5
Hence, x = 51°.
3. AOB is a straight line.
C
5x+3)°
(5x+3) (x—9)°
TA 0 B

(5x + 3)° and (x — 9)° form a linear pair.



= (Bx +3) + (x—9) =180°
= 6x — 6 = 180°
= 6x = 180° + 6 = 186°
186°
= = 10
= X 3 3
Now, (5x +3)°=(5x31+3)
= 158°
and (x=9)° =@31-9)°
=22°
Hence, x = 31 and measures of the angles are 158°, 22°.
. % and % from a linear pair.
B
e
< 2 3 »
A o} C
X X o
5 + 3= 180
- 3x +2x _ 180°
6
= 5x = 6 x 180°
_ 6x x180°
= X = 45
= X =6 x 36° =216°
Hence, x = 216°.
5. (i) AAOB is a straight line.
C
D
2x
2x X
= S -

Sum of all angles on one side of AB as O is
180°
2x + 2x + x = 180°
5x = 180°
_ 180°
-5

=
=

X = 36°

Hence, x = 36°.
(i) 60° + 4x + 40° = 180°

= 4x + 100° = 180°
= 4x = 180° — 100° = 80°
80°
= = 20°
= X 1 0
C
D
60° Dt 10°
< " s . >
Hence, x = 20°.
(iti) x° + (x = 3)° + (2x — 5)° = 180°
= 4x — 8 =180
= 4x =180 + 8 = 188
_ 188 _
= X = 1" 47

Hence, x = 47.
(fv) (4x + 30)° + (5x — 10)° + (6x + 40)° = 180°

= 15x+ 30 + 40 — 10 = 180°
= 15x + 60 = 180°
= 15x = 180° - 60 = 120
_ 120 _
= X = 5 - 8
(6x + 40)°

- S ~

Hence, x = 8.
6. OD L OC.
D C
- S -
= /ZDOC = 90° (1

ZAOD + ZDOC + ZCOB = 180°
[Sum of all the angles on the same side of
a line at a given point is 180°] ... (2)
From (1) and (2), we have
ZAOD + 90° + ZCOB = 180°

Or Z/AOD + ZCOB = 180° — 90° = 90°
Hence, ZAOD + ZCOB = 90°.

. /POC = ZQOE [Given]
= /POE + ZEOD + £COD = ZEOD + ZCOD + ZQOC
= /POE = ZQ0OC

D
E C
- 5 5"

Since the sum of all the angles on the same side of a
line at a given point is 180°,
. Z/POE + (£EOD + ZCOD + ZQOC) = 180°

= /POE +2QOE = 180°
= /POE +135° = 180°
[- ZQOE = 135°, given]
= /POE = 180° — 135° = 45° .. (D)
Now, /POC = 135° [Given]
= /POE + ZEOD + #DOC = 135°
= 45° + 2/DOC = 135°
[- ZEOD = ZDOC and using (1)]
= 2/DOC = 135° — 45°
=90°
- /DoC = 20 _ 450

2
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/EOC = ZEOD + #DOC = 2£DOC
[- ZEOD = ZDOC, given]
= ZEOC =2 x 45° = 90°
Hence, ZPOE = 45°, ZEOC = 90°, ZDOC = 45°.

8. If AOC becomes a straight line, then sum of all angles
one side of AC as O is 180°.
@) 7x + 20° + 3x = 180°
[~ AOC is taken to be a st. line]
7x + 3x = 180° - 20° = 160°

10x = 160°
_160° .,
or =0 " 16
B
A
7x+20°
3x
O C

Hence, x = 16°.
(if) When AOC is a straight line, then
x + 20° + 3x — 8° = 180°

= x + 3x = 180° — 20° + 8°
= 168°
= 4x = 168°
_168° 46
or X = i - 42
B
x + 20°
A 3x —8°
(0] C

Hence, x = 42°.
(i) When AOC is a straight line, then
x +30° + 4x = 180°

= 4x + x = 180° — 130° = 150°
= 5x = 150°

_150° 40
= X = 5 = 30

x+30° /4% ¢
A (@]

Hence, x = 30°.
9. AB and CD intersect each other.

A 20°

ZAMC = ZBMD = 20°
[Vertically opposite angles]
a=20°

10.

11.

PM 1L AB = ZAMP = 90°

= d =90°
PM L AB

= ZBMP = 90°
= 20° + ¢ =90°
= c=70°
Also, a+b+c+d+20°=2360° [£s about a point]

20° + b + 70° + 90° + 20° = 360°
= 200° + b = 360°
= b = 360° — 200° = 160°
Hence, a = 20°, b = 160°, ¢ = 70° and d = 90°.
Z/PQR and ZQOR form a linear pair. [Given]
: a+b=180°

R
a b
— o &

@)

(i)

(i)

Now,a:b=2:3
Leta =2x and b = 3x.

o 2x + 3x = 180°
= 5x = 180°

_180° _ ...
= X = 5 = 36
Thus, a=2x36°=72°
and b =3 x 36° = 108°
Hence, a = 72°, b = 108°.

b—a=50°

a+b=180° (Linear pair) ...

Adding (1) and (2), we get
2b = 50° + 180° = 230°

= b =115°

Substituting b = 115° in equation (1) we get
115° — a = 50°

= a = 65°

Hence, a = 65°, b = 115°.

a+b=180° [Linear pair] ...
20—-b=-30° [v2a=b-30...

Adding (1) and (2), we get

3a = 150°
= a = 50°
Substituting 4 = 50° in equation (1), we get
Now, 50° + b = 180°
= b = 180° - 50°
= b =130°

Hence, a = 50°, b = 130°.

ZAOC =90° and ZAOB = 90°
ZAOC + ZAOB = 90° + 90° = 180°

A

B o c

Sum of all angles at O and on the same side of

BOC is 180°.
BOC is a straight line.

()

@

@
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12. OE L OC and ZEOC = 90°.
= Z/EOD + ZDOC = ZEOC = 90°
OE is bisector of AOB

ZAOE = ZEOD
Similarly, /BOC = 2DOC
D
C
E
< A O B >

From (1), (2) and (3), we get
ZAOE + ZBOC = 90°
Now, (ZAOE + ZBOC) + ZEOC = 90° + 90° = 180°
= Sum of all angles at O and on the same side of
AOB is 180°
AOB i.e. (AB) is a straight line.

13. Let ZAOD = 3x and ZBOD = 5x.
A C

D B

Since ZAOD and ZBOD make a linear pair,
ZAOD + /BOD = 180°

= 3x + 5x = 180°
- 8x = 180°
. L 1800 _ 450
8 2
ZAOD = 3x 20 _ 185 _ oo
2 2
/BOD = 5x% - % = 1125°

. Q)

e
.. (3)

ZBOC = ZAOD = 67.5° [V. opp. Zs]
and ZAOC = ZBOD = 112.5° [V. opp. Zs]
Hence, ZAOD = 67.5°, ZBOD = 112.5°, ZBOC = 67.5°,

Z/AOC = 112.5°.
14. AB and EF intersect at O.

C
\/F/v
TA 2000-O\Usse B
E
D

.. ZAOE = /BOF = 20°
AB and CD intersect as O.
ZAOC = ZBOD = 55°

Since the sum of all the angles on the same side of a
straight line at a given point is 180°,

. ZAOC + ZCOF + ZBOF = 180°

= 55° + ZCOF + 20° = 180°

= ZCOF = 180° — 55° — 20°
=105°

= /DOE = ZCOF = 105°

(Vertically opposite angles)

[V. opp. Zs]

Hence, ZAOC = 55°, ZCOF = 105°, Z/DOE = 105°,
ZBOF = 20°.

15. (i) Since sum of all angles about a point is 360°,

therefore,
X
40° 68°
X X
= 40° + x + 68° + x + x= 360°
= 3x + 108° = 360°
= 3x = 360° — 108°
= 3x = 252°
252°
= = 84°
= X 3 8
Hence, x = 84°.
(i)
)
2x x
X
(e}
2x + 30° + x + x + 90° = 360°
= 4x + 120° = 360°
= 4x = 360° — 120° = 240°
_240° o
= X = 1" 60

Hence, x = 60°.

(i)

133°

133° + (180 — 133)° + (180 — 133)° + x + x = 360°
133° + 47° + 47° + 2x = 360°
227° + 2x = 360°

2x = 360° — 227° = 133°
Lo 183

2

U Ul

= 66.5°
Hence, x = 66.5°.
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16. For a straight line, sum of all angles on the same side
of the line at a point must be equal to 180°.

ZAOB + ZBOC = 100° + 82° = 182° # 180°
So, AOC cannot be a straight line.
Also, BOD = 100° + 78° = 178° # 180°
So, BOD cannot be a straight line.

EXERCISE 6C

1. () AB | CD and PR is a transversal.
A P B

0 z

70 v
100°
X
e Q R D

100° + z = 180° [Cointerior angles]
z = 180° — 100° = 80°
Also, AB || CD and PQ is a transversal then
x =70° [Alt. angles]
Since the sum of all the angles on the same side
of a line at a point is 180°,
i 70° +y +z = 180°
= 70° + y + 80° = 180°

= y + 150° = 180°
or y = 180° — 150° = 30°
Thus, x = 70°, y = 30°, z = 80°.
(i) AB | CD
: x = 80° [Interior alt. angles]
z = 40°
A P B
X Z
y
) 80° 40° -
NS oy

Smce AB is a straight line,
s x+y+z=180°
= 80° + y + 40° = 180°

- y + 120° = 180°
= y = 180° — 120° = 60°
Thus, x = 80°, y = 60°, z = 40°.
2. /1 + 80° = 180° [Cointerior angles]
o /1 = 180° — 80° = 100° ... (D)
Also, /1= zZx [Alt. angles] ... (2)

From (1) and (2),
x = 100°

1 goe

Hence, x = 100°.

A 4
w
<
-
v
=

v

|| m

= a =40° [Corresponding angles]
But /1 +a=180° [Linear pair]
= Z1=180°-a
= /1 = 180° - 40° = 140°
m | n
= /1 =/3 [Alternate angles]
. /3 = 140°

L2 = /3 =140° [V. opp Zs]

Thus, L1 = /2 = /3 =140°.

. I'|| nand P is a transversal.

ZEAC + ZAEB = 180°
ZEAC + 90° = 180°

= ZEAC = 180° - 90° = 90°
But EAC =z + 55°
= z + 55° = 90°
or z = 90° — 55° = 35°
m H n and AB is a transversal.
o y + 55° = 180° [Cointerior angles]
= y = 180° - 55°
= 125°
]| m and AB is a transversal.
= x=y [Corr. Angles]
x =y =125°

Thus, x =125° y = 125°, z = 35°.
x + 30° + 285° = 360° [Angles about a point]

= x = 360° — 30° — 285° = 45°

A 285°




BE || GF and BF is a transversal.

o x=y
= y = 45°

[Alt. angles]
[ x =45°]

AB || CD and BF is a transversal.
/BFC and ZABF are cointerior angles.

Z/BFC + ZABF = 180°
=  Z/BFC + (30° + 45°) = 180°

= /BFC = 180°
But, /BFC =z
z = 105°

Thus, x = 45° y = 45°, z = 105°.
6. AB and m intersects at R.

1
3x

—-30° — 45° = 105°

[Ver. opp. Zs]

m

4x

AP R B
5x

T

Z/PRS = 4x
AB || CD and m is a transversal.
. 4x + 5x = 180°
= 9x = 180°
N ‘= 180°
9

D

[Ver. opp. Zs]

[Cointerior angles]

=20°

AB || CD and PQ is a transversal.

/PQC =3x [Corresponding angles]
=3 x 20 = 60°
AB || CD and m is a transversal.
ZRSD = 4x [Corr. Angles]
=4 x 20 =80°
Thus, x = 20°, /PQC = 60°, /RSD= 80°.
7. (i) We have, 3=/ [Ver. opp. Zs]
3 = (3x - 10)°
= 3x —10 = 5x - 30
= -2x=-20
= x =10
%12
“A 443 B
S A6
s %7 =
Now, /1= (3x - 10)°

= (3 x 10 - 10°) = 20°

= (bx

- 30)°

= (5 x 10 - 30)° = 20°

Thus, £1 = £7 = 20°.
(i) If Z4:/7=4:5
Let £4 = 4x and £7 = 5x.
/3 =/7
/3 = b5x
Z3 + /4 = 180°
5x + 4x = 180°
= 9x = 180°

[Corr. Zs, AB || CD]

[Linear pair]

or x = 20°
: /3 =/7=5x=

5 x 20° = 100°

Z4 =4x =4 x 20° = 80°

Thus, Z4 = 80°, £7 = 100°.
(i) We have,

Complement of £6 = Supplement /3

(90° — £6) = (180° — £3
or £3 - £6 = 180° - 90°
/3 - 26 =90°
£3 + £6 =180°
[Cointerior angle
Adding (1) and (2),

)
. (1)

s, AB | CD] ... 2)

2/3 =90° + 180° = 270°
= /3 =270° + 2 =135°
and Z6 =180° — 135° = 45°

Thus, £3 = 135°, £6 = 45°.
8. (i) Through P, draw [ || CD or AB.

- CD | I | AB

: Z1 = 55°

: £2 = 38°
Addmg equation (1) and equation

[Alt. angles] ... (1)
[Alt. angles] ... (2)
(2), we get

Z1 + £2 = 55° + 38° = 93°

Hence, x = 93°.
(i) Though O, draw [ || AB and CD.

Z1 + 140° = 180°

[Coint. Zs, AB | 1]

= Z1 =180° - 140°
= /1 = 40° (D)
Similarly, /2 =180° — 125° = 55°
= /2 = 55° .. (2
Adding equation (1) and equation (2), we get
1 + /2 = 40° + 55°
= x = 95°
Hence, x = 95°.
(i) Draw (through O) I || AB and CD.
AB | I
= Z1 + 128° = 180° [Coint. £s]
= Z1 =180° — 128° = 52° .. (D
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But 1+ £2 = 144°

= 52° + £2 =144°

= /2 = 144° — 52° = 92°

But Lx=2/2 [Corr. Zs, I || CD]
= x =92°

Hence, x = 92°.
(iv) Extend DC to F.

Now, AB || DCF

Z1 + 128° = 180° [Cointerior angles]

= /1 =180° — 128° = 52°
= £2=/1 [V. opp Zs]
= /2 =52°

/3 + 112° = 180° [Linear pair]
= /3 =180° — 112° = 68°

Now, x+ Z2+ /3 =180°
= x + 52° + 68° = 180°
= x = 180° - 52° — 68° = 60°
Hence, x = 60°.

(v) Extend OD to meet AB at E.

[sum of Zs of a A]

Ext £1 =100° + 26°
[Ext. Z = sum of int. opp Zs]
= Z1 =126°
x=7/1
x = 126°

[Corr. Zs, AB || CD]

Hence, x = 126°.

(©i)

/CDE = ZABD|[Corr. /s, AB | CDQO]
Z/CDE = 65°
Ext ZCDE = x + 30°
[Ext £ = sum of int. opp<s]
= 65° = x + 30°
= x = 65° - 30° = 35°
Hence, x = 35°.

9. (i) p and g will be parallel if
(4x — 23)° = (3x + 2)°

= 4x -3x=2+23
= x=25
t
(Bx + 2)°
< > P
(4x - 23)°

< / > ]

Hence, x = 25.

(it) p and q will be parallel if
(4x - 6)° = (3x + 5)°

= 4x-3x=5+6
= x =11
/
< > P
(4x — 6)°
(3x +5)°

Hence, x = 11.
(iti) p and g will be parallel if
(3x — 12)° + (5x)° = 180°

= 3x +5x =180 + 12 = 192
= 8x =192
192
=== =24
= X 3

¢

(3x—12)°

(5x)°

\ > q
Hence, x = 24.
10. Extending g to intersect /, we get

A

'\
AT
B X\ 2/, o]
. 20° 2 o
\: n

q

A

Z1 =50°
/2 = /1 =50°
/2 + /3 = 180°
= 50° + £3 = 180°
= £3 =180° - 50° = 130°
Also, /4 = 20°

[Corr. angles]

[Alt. angles]

[Cointerior angles]

[Corr. Zs, I || m]
[V. opp. £s]
[Cointerior angles]

[Alt. zs, [ || m] ... (2)



Adding (1) and (2), we get

/3 + /4 = 130° + 20° = 150°
= x = 150°
Hence, x = 150°.

11.

E G
N of |
A c - B

b 120

d a
A
F H'50°
Za = 50° [Ver. opp. Zs]

/b = Za =50° [Alt. Zs, EF | GH]
ZPQS + 120° = 180° [Linear pair]
/PQS = 180° — 120° = 60°
= /PQS = Zc = 60°

(Corr. angles, EF || GH)
Zd = Zc = 60° [Alt. Zs, AB || CD]

Thus, Za = 50°, Zb = 50°, Zc = 60°, Zd = 60°.

12. (i) 25° and 155° are cointerior angles.
and 25° + 155° = 180°

(@
Also, 60° = 35° + 25°
They are pair of alternate angles.
I n ... (2)
From (1) and (2),
1| m
(if) Considering ACDE, we get
Ext ZFCG = 45° + 25° = 80°
[Ext £ = sum of int. opp. Zs]
1
A
80

ZABC = FCG = 80°
m
/F
B c[ 355D
45°
E
But they are corresponding angles.

= | m
13. XY || BC and BY is a transversal.

A
)W\
B > c

ZXYB = ZCBY

[Alt. angles] ... (1)

BY bisects ZXYC.

Z/XYB = ZCYB .. (2
From (1) and (2), we get
ZCBY = ZCYB

Hence, Z/CBY = ZCYB.
14. Draw n || [ or m though O.

o [Alt. Zs] ... (1)
Also, m || n.
[Alt. Zs] ... (2)
Adding (1) and (2),

224+ 41 =Ly + Lx
= z=Xx+y
Hence, x + y = z.

15. Though C, draw I | DE or AB.

= /1 =z [Alt angles, I || DE] ... (1)
and £2 + x = 180°

[Cointerior angles, [ || AB]
= /2 =180° - x o Q)

Adding (2) and (1), we get

24+ /1=180°-x+z
= y=180°-x +z
= x+2z=180°+z
Hence, x + z = 180° + z.

EXERCISE 6D

1. Let the third angle of the triangle be x°.
41° + 48° + x° = 180° [sum of Zs of a A]
= x = 180° — 41° - 48°
= x =91°
The required third angle is 91°.
2. Let the smaller acute angle of the given right triangle
be x.
Then the other acute angle = 2x
X+ 2x +90° = 180°
i x +2x =90°
= 3x =90°
= x = 30°
2x =2 x 30 = 60°
Thus the acute angles are 30° and 60°.
3. Let the angles be 5x°, 6x° and 7x°.
B 5x + 6x + 7x = 180°
= 18x = 180°
= x = 10°
The angles are 5 x x° =5 x10° = 50°
6 x x° =6 x10° = 60°
7 x x° =7 x10° = 70°
Thus the required angles are 50°, 60°, 70°.

[sum of Zs of a A]
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4.

The angles are: (x + 10)°, (x + 40)° and (2x — 30)°.
x4+ 10 + x + 40 + 2x — 30 = 180 [sum of Zs of a A]

= (x+x+2x) + 10+ 40-30 =180

= 4x +20 =180

= 4x =180 - 20 = 160
_ 160 _

= X = 1 =40

The angles are
(x +10)° = (40 + 10)° = 50°
(x + 40)° = (40 + 40)° = 80°
and (2x = 30)° = (2 x 40 — 30)° = 50°
As the two angles are equal,
the special name of the triangle is isosceles triangle.
Hence, x = 40 and the triangle is isosceles triangle.

Let each of the equal angles be x.
= Then, m (vertex angles) = x + 30°

o X+ x+x+30°=180° [sum of £s of a A]
= 3x = 180° — 30°

= 150°
= x = 50°

Angles are (50 + 30)°, 50°, 50° i.e., 80°, 50°, 50°
Thus, the measures of three angles are 80°, 50°, 50°.
One angle = 65°
Let the other two angles be (x — 20)° and x°.

65 + (x — 20) + x = 180°

- 2x + 45 = 180
= 2x = 180 - 45 = 135
- x=12 —e75

The other two angles are (67.5° — 20)° and 67.5°
ie. 47.5° and 67.5°
Hence, the other two angles are 47.5°, 67.5°.
Let one of the angle be x.
: Other angle = (80° — x)
Difference of the two angles = 20°
(80° — x) — x =20°

= 80° — 2x = 20°

= 2x = 80° — 20° = 60°
_ 60° _ oo

= X = 2 =30

The two angles are: 30°, (80 — x)° i.e. 30° and 50°
Thus, the third angle = 180° — (30 + 50)° = 100°
[Sum of Zs of a A]
Hence, the angles of the A are 30°, 50°, 100°.

ZA - /B=15°
= /A=15°+/B  ...(1)
/B - /C =30°
= /C = /B -30° )
and ZA + /B + £C = 180°

[Sum of Zs of a A]
(15° + ZB) + £B + (£/B - 30°) = 180°

. 3/B — 15° = 180°
= 3/B = 180° + 15° = 195°
= /B = % = 65°

10.

11.

12.

ZA =15° + /B
=15° + 65°
= 80°

£C = /B -30°
= 65° - 30°
= 35°

Thus, the angles of the triangle are: 35°, 65°, 80°.
ZA + /B =122°

= ZA=122°-/B  ..(1)
/B + /C =111°

= /C=111°- /B  ...(2)

Now, ZA + /B + £C = 180°

[Sum of Zs of a A]
= 122°- /B + £ZB - 111° - ZB = 180°
= ZB + 233° = 180°
= ZB = 233° - 180°
= /B = 53°
From (2),
ZC =111° - 53° = 58°
Thus, £/B = 53°, ZC = 58°.
Each angle of the A < (sum of the other two £ of the A)
ie. ZA < (£B+ £QC)

= (LA + ZA) < (LA + ZB + £Q)
= 2/A < (180°)

= 2/A < (2 x 90°)

= ZA < 90°

= /A is an acute angle.

Similarly, /B < /A + 2C

= ZB < 90°

i.e. ZB is an acute angle.

and /C < /A + /B

= ZC < 90°

ie. ZC is an acute angle.
Each angle of the A is acute.
The given A is an acute A.

[One angle of the triangle] > [sum of other two angles]

Let ZA > /B + £ZC

= (LA + ZA) > (4B + £C) + LA
= 2/A > /A + /B + £C
= 2/A > 180°

= ZA > 90°

= /A is an obtuse angle.
= AABC is an obtuse angle.

@)

114°

y x
X+ x = 144°
[Ext. Z = sum of int. opp. £s]
= 2x = 144°
_ 1140
= x=—-= 57
Also, 144° + y = 180° [Linear pair]
= y = 180° — 144° = 66°

Thus, x = 57°, y = 66°.



13. (i) /BAC + ZACD = 180°

(i)

(\Z’ﬂ

\w

(x —2)° + x° + 90° = 180°
[Sum of Zs of a A]

= x-2)+x=90

= 2x =90 +2 =92
_ 92 _

= X = > =46

Also, (3y)° + (4y — 1)° + 90° = 180°

Also, By) + (4y - 1) =90

= 7y=90+1=91
91 _

= == =13

Thus, x = 46, y = 13.
(i)

/1 + £2 + 100° = 180° [Sum of /s of a A]

= 2/1 = 180°

[« £1 =22, Zs opp. equal sides of a A]
= 21 = 40° o (D)
Also, /2 =50°

[Zs opp. equal sides of a A] ... (2)
Adding (1) and (2), we get
A1+ /2 = 40° + 50°
= x =90°
Hence, x = 90°.
[Coint Zs, AB || CD]
90° + ZACD = 180°
ZACD = 90°
AC L CD
X+ 90° = 136°
= x = 136° — 90° = 46°

Uul

B

A >
H Y

136°
4 ’

E C D

Also, x +y +90° = 180°
x+y=90°
46° +y = 90°
y = 90° — 46°
y =44°
Thus, x = 46°, y = 44°.

[Sum of Zs of a A]

=
=

(i1) AB || CD and BC is transversal.

A B

a8° 32°

x
Y

C D
y =32° [Alt. angles]
In AABC,
x = 180° — (88 + 32)°
[Sum of Zs of a A]
= 180° — 120° = 60°
Thus, x = 60°, y = 32°.
(iii)y AB || CD and AD is a transversal.

/D = 35° [Alt. angles]
53° + 35° + x° = 180° [Sum of angles of a A]
= x = 180° — 53° — 35° = 92°
Thus, x = 92°.
(iv) /1 = 66°

[£s opp. equal sides of AABE] ... (1)
66°+ £1 +1y=180°  [coint Zs, AB | CD]

= 66°+ 66° + 1 = 180° [Using (1)]
= y = 180° — 132° = 48°
In ABEF,
x + Z1 + 100° = 180° (sum of Zs of a A)
x = 180° - 100° — «£1
= 180° — 66°
=14°
Thus, x = 14°, y = 48°.
(v) 130° + x = 180°  [Coint Zs, AB || CD]
= x = 50°
A« E B
130°
Y
< X [
C D F
In AEDC, EC = ED
/D = Zx

Zx + Ly + £D = 180°
= 50° + y + 50° = 180°

[Sum of Zs of a A]
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14.

15.

= y + 100° = 180°
= y = 180° — 100° = 80°
Thus, x = 50°, y = 80°
vi
(vi) A
D
2a
3a 4a X R
B C
In AABC,
2a + 3a + 4a = 180° [Sum of Zs of a A]

= 9a = 180°

180°

= =20°
= a 9
Now, AB || CD and BC is a transversal.
x=3a [corr. angles]
= x =3 x 20° = 60°
Thus, x = 60°.
In rt. ARSQ,

ZSRQ + ZQ + 90° = 180° [Sum of Zs of a A]
ZSRQ = 180° - 90° - £Q
ZSRQ =90° - ZQ

=
=

Similarly, in rt ARTQ,
= ZTQR =90° — £R
Now, in a AROQ,

Z0RQ + ZOQR + ZQOR = 180°

. (D)

e

[Sum of Zs of a A]

ZSRQ + ZTQR + ZQOR = 180°
90° - £Q +90° - ZR + ZQOR = 180°

[Using (1) and (2)]

ZQOR = /Q + /R
ZQOR = 180° — /P

[£P+£2Q + ZR =180° = £Q + 4R = 180° - £P]

Thus, ZQOR = 180° — /P.

Let ABCDEF is a hexagon.
Join AE, BE and CE such that 4 As are formed.

In AAEF, sum of its angles = 180°.
o ZF+ Z1 + £7 = 180°
Similarly, in AABE,

Z2 + /3 + £8 = 180°

. (D)
e

16.

17.

In ABCE,
Z4 + /5 + 29 = 180° ... (3)
In ACDE,
26 + ZD + £10 = 180° .. (4
Adding (1), (2), (3) and (4), we get
(LF+ 21+ 27) + (L2 + £3 + £8) + (L4 + 45 + £9)
+(£6 + £D + £10)
= 180° + 180° + 180° + 180°
= LF+ (L1 + £2) + (43 + £4) + (45 + £6) + £D
+ (L7 + £8 + 29 + £10)
= 720°
= LF+ A+ B+ £LC+ 4D + ZE = 720°
= Sum of angles of hexagon ABCDEF = 720°
Thus, sum of angles of hexagon is 720°.

In APQS,
ZPSQ = 180° — (115° + 30°) = 35°
[sum of Zs of a A]
ZQSR = 65° — 35° = 30°

SQ || RT and SR is a transversal
ZQSR + ZSRT = 180° [Cointerior angles]

= 30° + ZSRT = 180°

Z/SRT = 180° - 30° = 150°
= 85° + x = 150°
= x = 150° - 85° = 65°
Thus, x = 65°.

Now, /P + £S = 115° + 65° = 180°

But they are cointerior angles.

= SR || PQ
PQRS is a trapezium.

AB || CD and BC is a transversal.

(x+y)+z=180° [Cointerior £s]
= (%y+y)+z = 180°
N %y +2=180°
7.3 _ 5 o3 .
= §X§Z+Z—180 [.y—sz,glven]
= %z +z =180°
N %z = 180°
= z = 96°
= ZBCD = 96°



18.

19.

Since X =

<

[ W Wk
X
®|w
N

O N

and y= 35z

=3 x12°
= 36°
Now, ZABC = x +y = 48° + 36° = 84°
In AABD,
x + 72° + ZBAD = 180°

48° + 72° + ZBAD = 180°

[Sum of Zs of a A]

= ZBAD = 180° — 48° — 72° = 60°
Thus, ZBCD = 96°, ZABC = 84° and Z/BAD = 60°.
ABCD is a ||gm.

= AB | CD and BC is a transversal.

A/<Z> \D

50°
Yy x 709
E / B C\
x =70° [Corr. angles]
In AABE, x+y+50°=180° [Sum of Zs of AABE]
= 70° +y + 50° = 180°
or y = 180° — 70° — 50° = 60°
Now, AD || EC and AE is a transversal.
z =1y =60° [Corr. Zs]
Thus, x = 70°, y = 60°, x = 60°.
In AABC,
/B = 45°
and /C = 55°

Z/BAC = 180° — (4B + £C)
[Sum of Zs of a A]
= 180° — (45° + 55°)
= 80°

A

B D C

But AD is the bisector of ZBAC.

/BAD = 820 = 40°
and ZCAD = 820 - 40°

Ext. ZADB = ZCAD + «£C
[Ext. Z = sum of int. opp. £s]
= 40° + 55°
= 95°
Ext. ZADC = ZBAD + £B
[Ext. £ = sum of int. opp. £s]
=40° + 45°
= 85°
Thus, Z/ADB = 95°, /ADC = 85°.
20. In AABC, /B = 180° — (20° + 70°)
[Sum of Zs of a A]
= 180° - 100° = 80°

BD is bisector of Z/B.
/1 =40° and 22 = 40°
Now, in ABCD,

ZBCD + 4D + ZDBC = 180° [Sum of angles of a A]
= [70° + (6x)°] +[x°] + £2 = 180°
= 70° + 6x° + x° + 40° = 180°
= (7x) =180 - 70 — 40 = 70
- 70

x:7:10

Thus, x = 10.
21. In AXYZ,
IX +£LXYZ + £XZY = 180°
[£s sum property of a A]
= 60° + 54° + ZXZY = 180°
= ZXZY = 180° — [60° + 54°]
= 66° (D)

Z0O and YO are the bisectors of ZXZY and ZXYZ
respectively.

£20ZY

1
3 (X2

% X 66°

33° [Using ()] ... (2)
% (/XYZ)

Z0YZ

% x 54°

=27°
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Now, 2YOZ = 180° — (£LOZY + OYZ)
[Sum of Zs of a A]
= 180° - (33° + 27°) [Using 2]
=120°
Thus, ZOZY = 33°, LYOZ = 120°.
22. In AABC,
ZACB = 180° - [60° + 70°]
[Sum of Zs of a A]
= 180° - 130°
= 50°
Now, ZACB + £BCE = 180° [Linear pair]
= 50° + #BCE = 180°
= /BCE = 130°
Since CO is bisector of ZBCE,
/BCO = % - 65° ()
Now, ZCBD + 70° = 180° [Linear pair]
= ZCBD = 180° — 70° [Linear pair]
= 110°
- /CBO = % = 55°

[BO is bisector of ZCBD] ... (2)
Now, in ABOC, we have
/BCO + ZCBO + £COB = 180°

= 65° + 55° + /BOC = 180° [Using (1) and (2)]
= Z/BOC = 180° — (65° + 55°)

= 180° — 120°

= 60°
Thus, ZBOC = 60°.

23. () In APQR, £P = 60°, £ZQ = 70°
ZR =180° - [£P + £Q]
[Sum of Zs of a A]
= 180° - [60 + 70]
= 50°

QI is bisectors Z£Q.
ZIQR

/RQF + 70° = 180° [Linear pair]
= Z/RQF = 180° - 70° = 110°

ZEQR = % /RQF

_ 1 00
= 5 (107)

= 55° . Q)
[*- QE is the bisector of ZRQF]
Adding (1) and (2), we get
ZIQR + ZEQR = 35° + 55° = 90°
Thus, ZIQR + ZEQR = 90°.

(i) In AQIR, ZQIR = 180° - [%(700) + %(50)0]

[Sum of Zs of a A and QI and RI are bisectors of
ZQ and ZR respectively]
=180° - [35° + 25°]
= 180° — [60°]
=120°

In AQER, ZQER = [180O - {%(100“) + %(130")}}
[Sum of Zs of a A and QE and RE are bisectors
of ZRQF and ZQRG respectively]
=180 — (55° + 65°)]
= 180° - 120°
= 60°
Now, ZQIR + ZQER = 120° + 60° = 180°
Thus, ZQIR + ZQER = 180°.
24. In rt. AABC, ZA =90°.
Let the acute angle /B = 2x°.
BO is the bisector of ZB.

= Z0B = x°
ZA + /B + £C = 180°
= 90° + 2x + £C = 180°
ZC = 180° — 90° —2x
=90° — 2x
90° - 2v
2
[*- CO is the bisector ZC] ... (2)
Now, in ABOC, we have
/BOC + ZOBC + ZOCB = 180°
[Sum of the angles of a A]

.. (1)
[Sum of Zs of a A]

Z0CB =

90° - 2x

ZBOC +x + —— X = 180° [Using (1) and (2)]

90° - 2x
2
=180° — x — (45° —x)
=180° - 45° —x + x
= 135°
Thus the angle between the bisectors of two acute
angles of a rt. A is 135°.

= ZBOC =180° — x —



25. AD | BE and AB is a traversal.

D C
120° 97°
O
> E

A > A
73°

B

/DAE = /1 [Alt. angles] ... (1)

DC | AE and AD is a transversal.
ZDAE + 120° = 180° [Cointerior angles]
= /DAE = 180° — 120°
= 60° .. (2
From (1) and (2),
Z1 = 60°
ABCD is a quadrilateral.
ZBAD = 360° — [120° + 97° + 73°]
[Sum of Zs of quadrilateral is 360°]

= /2 = /BAD - /DAE
= 70° - 60° [Using (3) and (2)]
=10°

In AABE,

ZABE = 180° - [10° + 60°]
=110°
[Sum of Zs of a A]
=Angles of AABE are: 10°, 110°, 60°.

EXERCISE 6E
1. (i) Ext. £ =115°
50°
) 115° X
= x + 50° = 115°
[Sum of int. opp £s = Ext. /]
= x = 115° = 50° = 65°
Hence, x = 65°.
(i) y + 100° = 180° [Linear pair]
125°
100°
x
= y = 180° — 100° = 80°
x+y=125°
[Sum of int. opp. Zs = Exterior /]
x + 80° = 125°
= x = 125° — 80° = 45°
Thus, x = 45°.

(i) x + 125° = 180° [Linear pair]
x = 180° — 125° = 55°
60° + y = 125°
[Sum of int. opp. Zs = Ext. /]
= = 125° — 60° = 65°

/\vzso

Thus, x = 55°, y = 65°.
(iv) y+y=116°
[Sum of int. opp £s = Ext. /]
2y = 116°
y = 58°
x + 116° = 180°
= x = 180° - 116°
= 64°

Thus, x = 64°, y = 58°.

=
=

[Linear pair]

(v) x + 130° = 180° [Linear pair]
: x = 180° - 130°
= 50° (1)
x +y=110°
[Sum of int. opp. Zs = Ext. /]
= 50° + y = 110° [Using (1)]

= 110° - 50° = 60°

Thus, x = 50°, y = 60°.
(vi) Ext. £ =x
The two opp. (interior) angles are equal.

X
37°

Zs opp. equal sides of a A are equal.
37°+37° =x
[Sum of int. opp. Zs = Ext. /]

Hence, x = 74°.
(vii) Let each base £ of isosceles A be y.

/‘%\\m
y aw
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(viid)

(ix)

2. (i)

Then,  40° +y +y = 180° [Sum of Zs of a A]
= 2y = 140°
= y=70°

x +y = 180° [Linear pair]
= x + 70° = 180°

Hence, x = 110°.
/1 = 180° - (90° + 50)

= 40° [Sum of Zs of a A]
. L1 =22 [Ver. opp. angles]
= /2 = 40°

Ext. x = £2 + 20°
[Ext. Z = sum of int. opp. £s a A]
= x = 40° + 20° = 60°

Thus, x = 60°.
Z1 + 110° = 180° [Linear Pair]
= /1 =180° - 110°
= 70°
Similarly, Z£2 =180° - 165°
=15°
Ext.x = Z£1 + 22
[Ext. Z = sum of int. opp. £s]
= x =70°+ 15°
= 85°
110°
1
2 165°
v '
Thus x = 85°.

x° + (x + 10)° = 130°
[Ext. Z = sum of int. opp. £s]

= 2x = 120°
= x = 60°

Z1 + 130° = 180° [Linear pair]
= Z£1 =50°

Angles of the triangle are x° = 60°, (x + 10)°
= (60 + 10)° = 70° and 50°.
Hence, angle of the triangle are 60°, 70°, 50°.

(i)

(i)

Z1 + 3x° = 180° [Linear Pair]
/1 = 180° — (3x°) (D)

80°

(3x)° 1 X

Now, we have
Z1 + 80° + x° =180° [Sum of Zs of a A]

. 180° — (Bx)° + 80° + x° = 180° [Using (1)]
= —2x =-80

- =80 _
= X = & = 40

/1 =180° - (3x)°
=180° - (3 x 40°)
= 180° - 120° = 60°
x° = 40°
The angles of the triangle are 40°, 80°, 60°.
Z1 + 5x = 180° [Linear Pair]
= Z1 =180° - (5x)°

36°

(2x)° 1 (5x)°

Now,
36° + (2x)° + £1 =180° [Sum of Zs of a A]
= 36 + (24) + 180 — (5x) = 180

= —3x = 180° — 36° — 180°
= —3x = -36°
or x =12°
2x =3 x 12
=24°
Now, /1 =180 - (5x)°
=180° — (5 x 12)°
= 180° - 60°
=120°

Thus, the angles of the triangle are 36°, 24°, 120°.

[£s opp. equal sides of a A] ... (1)

x=22+ /2
[Ext. £ = Sum of int. opp. £s]
= X =272 = 2x60°
[+ £2 =60° angle of can equilateral A]
= x = 120° .. (2
Also, 2=L1T+y
[Ext. Z = sum of int. opp. Zs]
= L2=y+y [Using (1)]



= 60° =2y
[- £2 = 60° angle of an equilateral A]
= y =30°
z=Z1+ 22
=y+ 22
=30° + 60°
=90°
Hence, x = 120°, y = 30°, z = 90°.
(i)

[Using (1)]

/1 = 66° [£s opp. equal sides]
x4+ /£1=78°
= X + 66° =78°
[Ext. Z = sum of int. opp. £s]
= x =78° - 66°
=12°
Hence, x = 12°.
(iif)
A
x Y
20° ) Z 300
B K c

ABC is an equilateral triangle.
: ZA = /B = /C = 60°

30° +y = 60°
[Sum of int. opp. Zs = Ext. /]
= y = 60° - 30°
= 30°
and 40° + x = 60°

[Sum of int. opp. Zs = Ext. /]
x = 60° - 40° = 20°

z + 60° = 180° [Linear Pair]
= z = 180° — 60°
=120°

Thus, x = 20°, y = 30°, z = 120°.
(iv)

X

N

40° 1 457

Ext. £1 = 30° + 40° = 70°
[Ext. Z = Sum of int. opp. Zs] ... (1)
Ext. Zx = £1 + 45°
[Ext. Z= sum of int. opp. Zs]
= 70° + 45°
= 115° [Using (1)]
Thus, x = 115°.

Z1 =213
[£s opp. equal sides of a A]... (1)
1+ £3 + 70° = 180° [Sum of Zs of a A]

= 2/1 + 70° = 180° [Using (1)]
= /1 = M
2
= 55° ... (2
2 =x

[£s opp. to equal sides] ... (3)
Now, 70° + (L1 + £2) + x = 180°
[sum of angles of a A]

= 70° +55° + x + x = 180° [Using (2) and (3)]

= 2x = 180° — 70° — 55°
= 55°
- ‘= 55°
2
=275°
Thus x = 27.5°.

(0i)

X + 58° + 84° = 180° [Sum of angles of a A]

= x = 180° - 58° — 84°

= 38°
Also, 84° + z = 180° [Linear pair]
= z = 180° - 84° = 96°

20° + y = 84°

[Sum of int. opp. Zs = Ext. /]
= y = 84° - 20°

= 64°

Thus, x = 38°, y = 64°, z = 96°
(i)

Z1 + 108° = 180°

[Linear Pair]
= Z1 =180° - 108° = 72°
£2=/1=72°
[£s opp. to equal sides of a A]
x+ Z£1 + £2 =180°
= X +72° +72° = 180°
= x = 180° — 144° = 36°
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y=x+ /1
[Ext. Z = sum of int. opp. Zs]
=36° + 72°
=108°
Thus x = 36° and y = 108°.
(vii)

96°

/1 =x
[£s opp. equal sides of a A]... (1)
£2 =180° - Z1 - x
[Sum of Zs of a A]
= (180° - 2x) [Using (1)] ... (2)
L1 =243+ /4
[Ext. Z = sum of int. opp. Zs]
= x=2/4
[- 43 = Z4 and using (1)]

_x
4= 3 .. 0)

Now, Z4 + £2 + 96° = 180°
[Sum of all Zs on the same side of a
line at a point is 180°]
= (g) + (180° — 2x) + 96° = 180°
[Using (2) and (3)]
= —%x = 180° - 96° — 180° = - 96°
2
=_96° x [-%2| =640
= X 96° x ( 3) 6

Hence, x = 64°.

(ix)

Ext. Z1 = 45° + 60°
= 105°
[Ext. Z = sum of int. opp. Zs ... (1)]

Ext. £x = £1 + £30°
[Ext. Z = sum of int. opp. £s]

= 105° + 30° [Using (1)]
= 135°
Thus, x = 135°.

a.

(i) AB || CD and AC is transversal.

B D
ay
A C 35°
X

o £1 = 65° [corr. angle]
Now, x+35°=/1
[Sum of int. opp. £s = ext. /]
= x + 35° = 65° [Using (1)
= x = 65° — 35°
= 30°
Thus, x = 30°.
(i) 70° + x = 100° [Alt. Zs, AB || CD]
= x = 100° - 70°
= 30°

B

A
C

70° 1
X
100°
D

Hence, x = 30°.

(i) x +x+80°=180° [Coint. Zs, AB || CD]
= 2x = 100°
= x = 50°
x+y=180° [Coint Zs, AB || CD]
50° + y = 180°
= y = 130°
A B*
. »
X
80° Y
C D
Hence, x = 50°, y = 130°.
(iv) AB | CD
Am /4"’ .
v B
C D
= /1 = 45° [coint. Zs] ... (1)

Ext. Zx = Z1 + 65°
[Ext £ = sum of int. opp. Zs]



= 45° + 65° [Using (1)]
= 110°

Thus x = 110°.
) /1 =85°
[Corr. Zs, AB || CD] ... (1)
x+30°= /1
[Ext. £ = sum of int. opp. Zs]
x = 85°-30°
x = 55°

Uy

A B
15° o
1
=x 2
74°
X
C D
1+ /22 +74° = 180° [Sum of Zs of a A]
= 2/1 + 74° = 180°
[ £1 =242, Zs opp. equal sides]
= /1 = M
2
_106° oo
== = 53 (1)
AB | CD
oo (L1 + 15°) + (74 + x)° = 180° [coint. Zs]
= (53 + 15)° + 74° + x = 180° [Using (1)]
= x = 180° - 53° — 15° — 74°
= 38°
Thus, x = 38°.

(viiy  AB || CD and BD is transversal.

o (£1 + 20°) = 65° [corr. angles]
= 21 = 65° — 20° = 45° .. ()
1+ £2 + £3 =180° [Sum of Zs of a A]

= 2/1 + £3 = 180°
[ £1 =22, /s opp. equal sides]
= (2 x 45°) + /3 = 180° [Using (1)
= /3 =90° .. (2

Now, /3 + x + 65° = 180° [Linear pair]
= 90° + x + 65° = 180° [Using (2)]
= x = 180° — 90° - 65°
= 25°
Thus, x = 25°.
(viii) AB || CD
A B
“T] "
w
Y
65°
T cC D
(x + 28°) = 65° [Alt. angles]
= x = 65° — 28°
=37° ..(1)
X +y +90° = 180° [Sum of Zs of a A]
= 37° +y =90° [Using (1)]
= y =90° - 37°
= 53°
Thus, x = 37°, y = 53°.
(ix) AB || CD
Z1 =105°
[Corresponding Zs] ... (1)
x =21+ 20°
[Ext. £ = Sum of int. opp. £s]
= x = 105° + 20° [Using (1)]
= 125°
Thus, x = 125°.

ZABC = ZACD = x (say)
[Given] ... (1)

/PCB = ZPCD =y (say)
[ CP bisects «BCD] ... (2)

Ext. ZAPC = £PBC + £PCB
[Ext. Z= sum of int. opp. Zs]

= Z/ABC + ZPCB
=x+y [Using (1) and (2)]

ZACP = ZACD + £ZPCD
=x+y [Using (1) and (2)]

From (3) and (4), we get

=

ZAPC = ZACP

a | ssl8uy pueaun
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6. L1=/2=xsay [Zsopp.equalsides of AYQR] ... (1)

43 = /4 =y say
Z1 + /2 = Ext. £5

[£s opp. equal sides of APQZ] ... (2)
[Sum of int. opp. £s = Ext. /]

= xX+x=4-5 [Using (1)]
= 2x = /5 ... (3
Also, /4 = /5

[Zs opp. equal sides of AXYZ]
y =2x [Using (2) and (3)] ... (4)
Also, £6 = /2 [V. opp. Zs]
= 26 =x [Using (1)]
In APQZ, we have
£6 + /3 + /4 = 180°
x+y+y=180°
X+ 2x + 2x = 180°
5x = 180°
x = 36°
Zy =2x =2 x36°=72°
Zd=y=2x=2x36°=72°
Zx = 180° — 72°[sum of Zs of a A]
= 36°
Hence, the angles of AXYZ are 36°, 72°, 72°.

[Sum of Zs of a A]

[Using]

Uy

. We have rt. AABC such that ZB = 90° and BC = BA.

ZC = LA =45°
ie. /BCA = ZBAC = 45°
= ZCAQ =45° - 34°

—_ 110

In AACQ the side CD is produced to B.
o Ext. ZBQA = 45° + 11°
= 56°
In AQRC the side RC is produced to A.
A ZCQR = Ext. ZACQ - ZCRQ
= ZCQR = 45° — 23°
=22°
ZPQB = ZCQR
=22° [Vert. opp. angles]
Now, ZPQA = ZBQA - /PQB
=56° - 22°
=34° .. (1)
ZPAQ = 34° [Given]
From (1) and (2),
Z/PAQ = Z/PQA

8. AC =BC

C
A t B # D
ZACB = ZABC
[£s opp. equal sides] ...
BC = BD
/BCD = ZCDB

[£s opp. equal sides] ...

Adding (1) and (2), we get
ZACB + ZBCD = ZABC + ZCDB
But Ext. ZABC = ZBCD + #BDC

@

@

. 03

[Ext. Z = sum of int. opp. £s]
= ZBDC + ZBDC [Using (2)]

= Ext. ZABC = 2/BDC
From (3) and (4)
(£ACB + ZBCD) = 2 /BDC + «#BDC
= ZACD = 3/BDC
= ZACD = 3ZADC
9. ABCD is a square and AC is its diagonal.

/BAC = 45°
AP = PQ
/PAQ = /PQA = x (right)
= ZQAR =45° — x
Since the side RQ of AARQ is produced to P.,
Ext. ZPQA = 25° + 45° — x

= Ext. x =70° — x

= 2x = 70°

= x =35°

Now, /PAQ = 35°

and ZQAC = ZQAR
=45° — x

= ZQAC = 45° — 35°
=10°

Thus ZPAQ = 35% ZQAC = 10°.

. (4)

10. In a parallelogram, cointerior angles are supplementary.

D
X1 8 X

ZCDA + ZDAB = 180°
L1+ 22+ /3 + £4 = 180°
2/2 +2/3 =180°

[~ DQ and AS bisect D and ZA respectively]



= 2+ /3 = % = 90°
Ext. ZDPS = /22 + /3 =90°
But /SPQ + ZDPS = 180°
g ZSPQ + £ZDPS = 180°
o ZSPQ + 90° = 180°
= ZSPQ = 90°
Similarly, ZSRQ = 90°
Now, «BCD + ZCDA = 180°
= L7+ 48+ Z1 + /2 =180°

[Linear pair]

[Cointerior angles]

= 2(£8 + £1) = 180°
[+ CQ and DQ bisect ZC and ZD respectively]
= 8+ /1= % = 90°

Now, in ADQC, we have
ZDQC = 180° — (£8 + Z1)
[Sum of Zs of a A is 180°]
= Z/PQR = 180° - 90°
=90°
Similarly, we prove that /PSR = 90°.
Thus, each angle of quadrilateral is a right angle.

CHECK YOUR UNDERSTANDING

— MULTIPLE-CHOICE QUESTIONS ———

. (b) 57°
Angle = Its complement + 24° [Given]
x = (90° — x) + 24°
= 2x = 114°
= x = 57°
(c) 74°
Angle = Its supplement — 32° [Given]
x = (180° — x) — 32°
= 2x = 148°
= x =74°
(c) 72°
Angle = 4 Its complement [Given]
x =4 (90° - x)
= 5x = 360°
= x=72°
. (a) 60°
Supplement of /£ = 4 (its complement) [Given]

(180° — x) = 4 (90° —x)

= 180° — x = 360° — 4x
= 3x = 180°
= x = 60°

. (d) 36°, 54°
Let the angles be 2x and 3x.
Then, 2x + 3x = 90°
5x = 90°
x =18°
/s are 2 x 18° = 36°
and 3 x 18° = 54°

=
=

6. (a) 70°, 20°
m£P + mZQ = 90°
2y + 30°) + (y) = 90°

= 3y = 60°
or y =20°
= m£P = 2y + 30°
=2 x 20° + 30°
= 70°
and mZQ =y = 20°
7. (d) () (1) and (v)
X Y
X
Y _Ax y
O] (if) (i)
Y x S x \Y i

(iv) V)

In a linear pair, the non-common arms form straight
line.
8. (d) 42

C

(3x - 8);/(; +20)°

A (0] B

Opposite rays form a straight line.
= (Bx - 8)° + (x + 20)° = 180°
4x =180 -8 - 30

= 4x = 168
= x =42
9. () 30

P

POQ will be a strainght line if
(2x + 30)° + (3x)° = 180°

= 5x = 150°
= x =30°
10. (b) 30°
A
B
3 B 50
P o 0

Z/POQ will be a strainght line if
3x + 2x + 30° = 180°

= 5x = 150°

= x = 30°
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11. (c) 260°

50°

D B

ZAOD = /180° — ZAOC

= 180° — 50°
= 130°
Z/AOD = /COB
= ZAOD + ZCOD = 130° + 130°
= 260°
12. (c) 47°, 133°

[Vert. opp. angles]

Z1 = ZCFQ [Ver. opp. angles]
= Z1 =47°
y+ £1 =180° [Cointerior angles]
= y = 180° — 47° = 133°

x = /1 = 47°[Corr. Zs AB || CD]

Hence, x = 47° and y = 133°.
13. (d) 80°

Given, X

=
Il

=
Now, 1=y
N x+ 21 =180°
N x+y = 180°
= %y +y = 180°
= y = 80°
xX=Yy
z = 80°

14. (b) 145°

.. (1)
(Alt. angles)

[From (1)]

[Alt. angles [ || 1]

15. (a) 125°

16. (c) 54°

=
17. (b) 115°

18. (c) 40°

¢4

ZAKH = ZDHK = 30° [Alt. Zs]
ZAKL = £1 = 22

= 180° - 65°

=115°
/HKL = ZAKL + ZAKH

=115° + 30°

= 145°

X

o \
wr N

Zx = /1 +15°
=110° + 15°
=125°
[ £1 = 110° corresponding angles]

72° 1

Z1 =72° [Corr. Zs]
Ext. Z1 = x + 18°

x =72°-18° =54°

65° E

AB || CD
/D = (180° — 65)° = 115°
[Cointerior angles]
ZCFE = /D (Corresponding angels)
=115°

Z1 =70°
Ext. 21 = x + 30°
70° = x + 30°

x = 40°

[Corr. Zs, I || m]



19.

20.

21.

22,

23.

24,

25.

(a) 48°

Ext. 2138 = /P = 90°
= ZP =138 — 90° = 48°
(d) 90°

58° X
< / 1 32° .l
/1 =58 [Alt. zs, 1 || m]
x = 32° + 58°
[Ext. Z = sum of int. opp. Zs]
= x =90°

(a) A right triangle
Sum of two complementary angles = 90°
Third angle must be = 90°
[ 90° + 90° = 180°]
(b) 55°

110°

Let each of the equal interior opposite angles be a

a+a=110°
[Ext. Z = sum of int. opp. £s]
_110° o
A== 55

(d) a right triangle
Let the Zs of the A be 4x, 5x and 9x.
4x + 5x + 9x = 180°
18x = 180°
x =10°
Angles of triangle are 40, 50 and 90°.
= It is a right triangle.

=
=

(c) an obtuse angled triangle
Exterior angle is an acute angle
Sum of interior opp. angles < 90°

= The third angle must be > 90, so that the sum of
three angles of the A be 180°. So, the triangle must
be obtuse angled triangle.

(c) 12°

Let the vertex angle = x

Each of the base angle = 9x

The X+ 7x + 7x = 180° [Sum of Z of a A]

= 15x = 180°
= x=12°
= Vertex angle = 12°
26. (d) 130°
80°
1
X X

Let each base of isosceles triangle be x.

Then, x + x + 80° = 180°

= x = 50°

Ext. Z1 = sum of int. opp. Zs = 80° + 50° = 130°
27. (b) 77°

o
>
vO

50°

127°

0 4
@
(@]
(%)

PQ I RS
= ZB = 50°
/BAC + /B = 127°
[Ext. Z = sum of int. opp. £s]
/BAC =127° - /B
= /£127° - 50°
=77°

[Alt. angles]

28. (a) 100°

150°

2\ 110°

/1 =180° — 150° = 30°
/2 =180° — 110° = 70°
x=”4L1+ 22
= 30° + 70°
= 100°
[Ext. Zx = sum of int. opp. Zs]
29. (c) 40°

126° 94°

B C

ZABC + 126° = 180°
= ZABC = 54°
ZBAC + 54° = 94°
[Ext. Z = sum of int. opp. £s]
= /BAC = 40°

[Linear pair]
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30. (d) 120° 34. (d) 34°

D A
O E
(4\? X 68 ’
L \V4
55 40° B C D
A B c The exterior ZACD = /B + 68°
Since Ext. £ = sum of int. opp. Zs ZECD = 1 Z/ACD
Ext. ZDBC = 55° + 25° 2
- 80° = £B g (D)
and Ext. Zx = 40° + 80° 2
- 120 /ECD = 2B, /BEC Q)
31. (b) 152.5 2
Given angle is 125° From (1) and (2),
Sum of other two angles = 180° — 125° = 55° g + /BEC = g 4340
= Sum of halves of these two angles = % [55°] = 27.5° N /BEC = 34°
Angles between the bisectors of the base angles 35. (b) 60°, 30°
= 180° — 27.5° A - B
= 1525° T
32. (c) 35°
150° 3
»—D
C
90° + x + y = 180° [Sum of Zs of a A]
= x+y=90° .. (D)
Z/BCD =y [Alt. angle]
y = 180° - 150° [Linear pair]
= 30° ... (2
From (1) and (2)
ZA = 90° x4y =90
ZLAC = 90° - 35° = 55° - X+ a0 =00
. e B - = x = 60°
55° + ZACB =90 . We have x = 60° and y = 30°
= /ACB =90° - 55 36. (d) 270
= 35°
33. (c) 105° y c
110° 97°
A
FE
A 730
B C B
DC || AE
= 110° + ZDAE = 180° [Cointerior angles]
D = /DAE = 180° - 110°
/DBC + /DCB + 90° = 180° =70
2/DBC = 90° AD || BE
= = , = Z/DAE = /BEA [Alt. angles]
[+ ZDBC = ZDCB, Zs opp. equal sides] - /BEA = 70°
= Z/DCB = 45° ZAFC = 180° — 97°
and ZABC = 60° = 83° [Coint. Zs]
[Angle of an equilateral triangle] /BFE = ZAFC [£s opp. to 83°]
Z/ABD = /DBC + ZABC Z/EBF = 180° — (83° + 70°)
=45° + 60° = 180° — 153°
=27°

= 105°



37. (a) 135°

38.

39.

ZB =90°
= ZA + £C =90°

1 1 e
5ZA+ 5/C=45
= ZAOC = 180° — 45°
= 135°
(c) 30°

When parallel lines are intersected by a transversal
Corresponding angles are equal

= ZEBC = 70°
: ZABC =70° - 20°

= 50°

/CAB = ZABC
= 50° [£s opp. equal sides]
Ext. ZACF = ZCAB + ZABC

= 70° + x = 50° + 50°

=100° [ ZCAB = ZABC]
= x =100° - 70°

= 30°

(1) 55°, 40°

AB || CD and EF is a transversal.

= 25° + y = 65° [Corr. £s.]
= y = 65° — 25° = 40°
Ext. ZRQF =x +y
= 30° + 65° = x + 40°
= x = 30° + 65° — 40°
= 55°

Thus, x = 55° and y = 40°

40. (d) A right triangle.

41.

42.

1 135° 2
B C

In ABOC = /1 + Z/BOC + 22
= 180°
= /1 + /2 = 180° — 135°
= 45°
1+ /2 =45°
2/1 +2/2 =90°
/4B + £C =90°
[- BO & CO are bisectors of ZB & ZC respectively]
Thus, ZA =180° — (4B + £C)
=90°
So, the triangle is right triangle.
(d) 105°

Uy

ZA =180° — (40° + 65°)
= 180° — 105°
= 75° ()
AB || CF
= Z/FCD = /BAC
Z/FCD = 75°
AD | EF
ZFCD + x = 180°
75° + x = 180°
x =180° — 75°
= 105°

[Corr. Zs]
[Using (1)]

[Cointerior angles]

UU

(a) 97°

Draw OP || AB

: ZAOP = 180° — 135° = 45°

Z/POE = 142° — 45° = 97°
OP || CD

= x =97° [Corr. Zs]
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ZA =75°
/B + /C = 180° - 75°
=105°
ZC+ /1 =90°
Z1=90° - /C
/2 =90° - /B
/1 + /2 =180° - (/B + £C)
= 180° — 105°
= 75°

/ZBOC + £1 + £2 = 180°

43. (c) 120° 46. (b) 105°
A
>
60°
O
A‘A
ZA =180° — (B + Q) =
= 60° =180° - (B + C)
- 90° — B+C =
2 Similarly
_ 60° =
2
= 30°
- BEE — o0 - a0
— 60° o =
1 1 47. (c) 29°
= 180°
= /BoC = 180° - B+C
= 180° — 60°
=120° [From (1)]
a4. (b) 90°
Lines are parallel, cointerior angles are supplementary
= %sum of coint. Zs = 90°
Remaining £ = 90°
So, bisectors of interior /s on the same sides of
transversal intersect at 90°.
45. (c) rectangle 48. (c) 144°
/ E
< A > |
C
D
2
< > m
./ B
p
=
|| m and p is a transversal
Coi . Also,
ointerior angles are supplementary. N
1+ £2 =90°
= ZC =180° — 90° In AXYZ
=90° =
Similarly /D = 90° =
Also

Thus, ADBC is a rectangle.

ZBOC = 180° - [£1 + £2]
180° — 75° = 105°

/DAE = ZCAB - ZFAE
=45° - 29°
=16°
Ext. ZFEA = ZADE + ZDAE
=13° + 16°
=29°

Qr=Qz
ZQPZ = ZQZP = x (say)
(=YZX) ... (1)

YQ =YR
ZYRQ = ZYQR =y (say) ... (2
Ext. ZXYZ =y +y =2y
XY =XZ
LXYZ = £LXZY ... (3
2u=x

APQZ = AYQR [Vert. opp. Zs]



49.

50.

1.

= /PQZ =y

In APQR, X +x+y=180°
= 2y + 2y +y = 180°
= y =36°

ZPQY + £PQZ = 180°
ZPQY = 180° - 36°
= 144°

[Linear pair]

(a) 40°
ABCD is a square.

D

= /A =2/B=2/C= /D =90°
Using ZPAQ = ZPQA = x say and ZQRC
or ZQRA = 35°
ZQAC =45° — x
Ext. ZPQA =35°+45° —x =x

= 2x = 80°
= x = 40°
(d) 90°
A
108°
X
D ' B c
ZDAC + 108° = 180° [Linear pair]
= /DAC = 180° — 108°

=720
DAC is divided into 1 : 3 by AB.
/DAB = 72° x% - 18°

and ZBAC = 72° % % = 54°
ZBDA = ZDAB = 18°

[£s opp. equal sides]
ZABC = ZBDA + ZBAD

=18° + 18°
= 36°
Now, x + ZABC + ZBAC = 180°
= X + 36° + 54° = x + 90°
= x = 180° — 90° = 90°

— SHORT ANSWER QUESTIONS ——

ZA =90° and AB = AC.

= /B =/C

[Zs opp. equal sides] ... (1)
i ZA + £ZB + £C = 180°
=4B + £C = 180° - 90° = 90°

= 2/B = 90° [Using (1)]
= /B = 45°
= /B = 45°

LC = /B =45°

Thus, £ZB = 45°, ZC = 45°
. ZACD = 22° + 35° = 57°,
B

C D

o ZACD = /ZBAC = 57°

But they from a pair of alternate angles.

AB | CD (D)
Again 145° + 35° = 180°

But they from a pair of cointerior angles

EF | CD (2
From (1) and (2) AB || CD || EF

Hence, AB || EF

. A, O and B will be collinear when AOB is straight line,

ie. ZAOB = 180°.

D E
A 5 B
/DOC = %LAOC
and ZEOC = %ABOC
—  (4/DOC + ZEOC) = %[AAOC + /BOC
1
- 2 ZAOB (D)
OD 1 OE
—  [4DOC + /BOC] = 90° @
From (1) and (2), we have
%AAOB = 90°
= ZAOB = 90° x 2 = 180°

Thus, AOB is a straight line.
A, O and B are collinear.

4. PR | QS
< P/ : > ]
‘%
S
< » 11
/Q
= ZRPQ = £SQP [Alt. angles]
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= 2/RPQ = 2/5QP
= Alternate angles formed when [ and m are cut by
transversal ¢ are equal.

= || m
5. Produce PQ to intersect BC at S.
A P
QN3
1[5 z
B S i

L1 =22 [Corr. Zs, AB || PQS]
/3 =272 [Corr. Zs, QR || AC]
/1 =2/3

Hence, ZABC = ZPQR
6. Extend RQ to meet AB at M.

QP || AB

Z1=2,2
1+ /3 = 180°
[Coint. angle AQR || BC] ... (2)

[Corr. angle] ... (1)

From (1) and (2),

Z2 + /3 = 180°
= ZPQR + £ZABC = 180°
Thus, ZABC + ZPQR = 180°

7. Produce AB of meet DC at F.

Now, DE || AF
Z1 + 120° = 180° [Cointerior angles]
= Z1 =180° - 120°
= 60°
But 22=27/1 [Vert. opp. angles]
In ABCF, Ext ZABC = ZBCE + £2
= 100° = ZBCE + 60°
= ZBCD = 100 - 60°
= 40°

Thus, ZBCD = 40°.
8. Though P draw [ || AB or CD.

Now, 1| AB
: Z1 + 110° = 180°
[Cointerior angles] ... (1)
Similarly, Z2 + 120° = 180° ... (2

From (1) and (2) we get
Z1 =180° - 110° = 70°

and /2 =180° — 120° = 60°
Thus, x=/1+ 22

=70° + 60°

= 130°
Thus, x = 130°.

9. Since the three coplanar lines intersect at O.

C

'I'I
O

ZAOC = ZBOD =90° [opp. angles]

= z =90°
Similarly, y = 50°
x+y=90°
= x + 50° = 90° [vert. opp. angles]
= z = 40°
u=x [vert. opp. Zs]
= u = 40°

Thus, x = 40°, y = 50°, z = 90° and u = 40°.

10. - /B + 100° = 180° [Linear pair]
/B =180° - 100
= 80°
A
< B c >
Similarly, ZC =180° - 120°
= 60°
Now, ZA =180° - [£B + £C]
[Sum of Zs of a A is 180°]
= 180° — [80° + 60°]
= 180° — 140°
= 40°
Hence, the angles of the given triangle are 80°, 60°, 40°.
11. AB || CD
= ZAEG = 35° [Corr. angles]
or, Ext. ZAGH = ZEAG + ZAEG

ZAGH = 65° + 35° = 100°
[ It is given that, ZEAG = 65°]

A D
E/‘%\G /; §
/{ H F

B o C

Thus, ZAGH = 100°.



12. AB || CD and EF is a transversal.

F
ZEOB = ZOPD
1 1
= Z/EOB = = Z0OPD
2 © 2 ©
= £1=2/3
But they from a pair of corresponding angles.
OH || PG
13. We have, CD 1 AB and EF 1 AB.
Ca AE
M M
A D = B
A A
ZCDF = 90°
Z/EFB = 90°
= Z/CDF = ZEFB
But they from a pair of corresponding angles.
= CD || EF
14. *© m || n and AB is a transversal.

Z5 =26

ButAMJ_mandBLLn

o (90° — £5) = (90° — £6)

= /2=2/3

or, 2/2=2/3
[£2=/1and £3 = /4

= (L1 + 22) = (/3 + 24)
= /BAC = ZABD
But they are a pair of alternate angles.
= AC || BD

15. Though O draw OA || I || m.

[Corr. angles]

[Alternate angles]

Z of incidence
= £ of reflection]

3.

Z1 =70°
2 + 150° = 180°

= £2 =30°
Z1 + 22 + x = 10° = 360°
70° + 30° + x — 10° = 360°

[Alt. Zs, [ || OA] ... (1)
[Coint. Zs, OA || m]
.2

[Angles about point O]

= x = 270°
= x =3 x90°
= x=3rt Ls

UNIT TEST
(b) 50°

Given ZAPB = 100°. Then, ZCPB = 80°

[Linear pair]

Also, since diagonals of rectangle are equal and bisect

each other.

D C

X
P
100°

A B
o PC =PB
= /PCB = /PBC = x
In APBC, X+ x + 80° = 180°
= 2x = 100°
= x = 50°
(a) 55°

< » P
1
fr
pilg
= /1 and 70° are cointerior angles.
Z1 +70° = 180°
= Z1 =180° - 70° = 110°
Z1 = /2x [Vert. opp. angles]
= 2x = 110°
or, x = 55°
(c) 63°
x
< X 540 >
A ) B
AOB is a straight line
i X + x + 54° = 180°
= 2x + 54° = 180°
- _ 180 2—54 — 63°
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4. (a) 36° and 144°

x:y=1:4

Letx=aand y =4a
: a + 4a = 180°
= 5a = 180°
= a=36°

x =a=36°

y=4a =4 x36°

= 144°

5. (b) 55°, 125°

70°
> 111

| m
(x + x) + 70° = 180°
2x + 70° = 180°
2x = 180° — 70°
= 110°

- Lo 1100
2

[Cointerior angles]

Uuu

= 55°

Also, x + y = 180° [Cointerior angles]

=y = 180° - 55° = 125°

6. (b) 90°
/1 =35° [Corr. Zs, p || 9)
Z1 + x + 55° = 180°
= 35° + x + 55° = 180°
= x = 180° — 90° = 90°
7. (a) 115°
x
100° 158
Z1 =100° [Corresponding angles]
Ext. Zx
= Z1 4+ 15° =x
100 + 15° = x
or, x = 115°

8. (d) 18°

7
M 2
110°
A C
88° + /1 =180° [Linear pair]
= /1 =180° — 88° = 92°
/2 = /1 =92°[Corr. Zs, AB || CD]
£2 + x = 110°
[Ext. £ = Sum of int. opp. Zs]
92° + x = 110°
= x = 110° — 92° = 18°
9. -~ POQ is a straight line.
Y
(2x + 4)°
(x=1)°
P o 0
(2x +4)° + (x — 1)° = 180° [Linear pair]
= 2x +x =180 — 4° + 1°
= 3x = 177°
_177° o
= X = 3 = 59
Hence, x = 59.
10. "~ ABC is a straight line.
68°
3x
X
A B C
o 3x + 68° + x = 180°
= 4x + 68° = 180°
= 4x = 180° — 68° = 112°
_ 1120 o,
= X = i - 28
Thus, x = 28°

11. Leta =2x, b =3x and ¢ = 3x.

Since, AOB is a straight line
2x + 5x + 3x = 180°
= x =18°
a=2x=2x18° = 36°
b=>5x=5x 18° =90°
c=3x=3x18°=54°
Hence, a = 36°, b = 90°, ¢ = 54°.



12.

13.

14.

15.

x >y
£XOZ + £ZOY = 180° [Linear pair]
But /XOZ = £7ZOY
= 2/X0OZ = 180°
- zx0z,= 1B~ o0°

. ZBOC + ZAOD = 290°
and

/BOC = ZAOD [V. opp. angles]
Z/BOC = ZAOD = % = 145°
C B
(6]
A D
Now, ~ZAOC + ZCOB = 180° [Linear pair]
= ZAOC = 180° — #BOC
= 180° — 145°
= ZAOC = 35°
But ZAOC = ZBOD [V. opp. Angles]
= BOD = 35°

Thus, ZBOC = 145°, ZAOC = 35°, ZAOD = 145°
ZBOD= 35°.

We have, [ || mand p L I.

P
PL‘

[2]
0

Produce p to m
.. p J_ l
1 =90° .. ()
[ || m and PQ is a transversal

1 =22

[Corresponding angles] ... (2)
From (1) and (2)

22 =90°

= PQLm
Thus a line perpendicular to one of the two parallel
lines, then it is perpendicular the other line.

Ext. ZACD = ZABC + ZBAC

- %LACD - %LABC + %LBAC ()
Also, Ext. ZECD = /EBC + /BEC

= /BEC = /ECD - /EBC

- /BEC = L sacD- L aBC .. ()

2 2

16.

17.

B C D

From (1) and (2) we have
1

/BEC = [% ZABC + £ /BAC] - % /ABC

= /BEC = %LABC + %4BAC - %AABC

= /BEC = %LBAC

APQR is an isosceles triangle.

- /Q=/R
Now, Ext. ZTPQ = £ZQ + ZR
=/Q+ £Q
=2/Q
1 o2 L
= > ZTPQ = 5 [2£Q]
- % /TPQ = £Q
or x=2Q
[*- PSis bisector of ZTPQ]
But they are a pair of alternate angles.
: PS || RQ
/B = 55°
AB || DE and BD is a transversal.
B F
A c £ G H
D
o /B = ZCDE [Alternate angles]
= Z/CDE = 55°
Since, BD || FG and DF is a transversal
/BDE = Z/EFG [Alternate angles]
= /EFG = 55°
Now, in AEFG,
Ext. ZFGH = 125°
=x + ZEFG
[Ext. Z = sum of int. opp. £s]
= x + ZEFG = 125°
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18.

19.

20.

= X + B5° = 125°
= x =125° — 55° = 70°
Also, y + 125° = 180° [Linear pair]
: y = 180° — 125°
= 55°
Thus, x = 70° , y = 55°.
EF || BC
A > D
x Y
120°
E 2 E
90° £o\F
B C
= Lz = 50° [Alternate angles]
AD | EF
= Ix =Lz [Corr. angles]
= x = 50°
AD | EF
= y + 120° = 180° [Cointerior angles]
= y = 180° — 120° = 60°
Now, Ext. 120° =z +p
=50°+p
= p = 120° — 50°
=70°

Thus , x = 50°, y = 60°, z = 50°, p = 70°
Z/AOC + Z/COE + /EOB = 180°  [-AOBis a st. line]

= 2x +90° + x = 180°

= 3x = 180° — 90° = 90°

=

Again, ZCOE + x +y = 180° ["COD is a st. line]

= 90° + 30° + y = 180°

= y = 180° — 90°- 30° = 60°

Now, y +z = 180° [~ AOB is a st. line]
60° + z = 180°

= z = 180° - 60° = 120°

Thus, x = 30°, y = 60°, z = 120°
L1 =/3

2x -5y = -15
AB | CD
= £3 =15

TR

X+5y-7y=2
x-2y=2

vy =

[Vert. opp. angles]

3x +15=x + 5y
3x-x-5y=-15

. Q)

[Alt. angles]

x+5y=7y+2

)

21.

22,

e

A N4 B
5 A6
Solving (1) and (2) we get
x =40
and y=19
: 23 = (x +5y)°
= [40 + 5(19)]°
= (40 + 95)°
=135°
Now, /3 + £6 = 180° [Cointerior angles]
= 135° + £6 = 180°
= Z6 = 180° — 135° = 45°

Hence, £6 = 45°.
Produce DC to meet AP at Q.

AB || CD
- AB || QD
ZPQD = 68°

[Corr. Zs]
Now, in APQC,
Ext. £114° = x + 68°

[Ext. £ = Sum of the opp. £s]

= x = 114° — 68° = 46°
Thus, x = 46°
Here, Z1 = 60° [Vert. opp. Zs]
CA | DE
/1 = Zx [Corr. angles]
Zx = 65°
ARy \E
50°

2 x 1
/ B c\ D\<65°W

In AABC,
/2 =180° - 50° — x
[Sum of Zs of a A]
= Z2 =180° — 50° — 65° = 65°
Now AE || BD [Corr. angles]
Ly =22
= y = 65°

Thus, x = 65°, y = 65°.



23. Let AB || CD and transversal EF cut AB at P and CD

at R. Let the bisectors of interior ZRPB and ZDRP
intersect at S and the bisectors of interior ZAPR and
/PRC intersect at Q.

/BPR = /PRC  [Alt. Zs, AB || CD]

1 1

1 gpr=1_pr
= 2 5 “PRC
= /SPR = /PRQ

[ PSand RQ are bisectors of #/BPR and /PRC respectively]

But there are alt. Zs formed when transversal EF cuts

PS at P and QR at R.

PS || QR

Similarly PQ || SR

- PQRS is a parallelogram.

Also, ZAPR + ZBPR = 180° [Linear Pair]
1 1

= 3 ZAPR + 3 ZBPR = 90°

= ZQPR + ZSPR = 90°
= Thus, PORS is a ||gm with one angle 90°.
Hence, PORS is a rectangle.

24,
A

B C

4B = £C =y (say)
[£s opp. to equal sides of AABC]

Let ZA =x
In AABC,
x+y+y=180°

x =180° — 2y .. (1)
ZAED = ZA [Zs opp. to equal sides]

= ZAED = x
=180° -2y [Using (1)] ... (2)

ZB = /BEC =y

[£s opp. to equal sides]
In ABEC, we have
y +y + £BCE = 180° [Sum of Zs of a A]
= ZBCE = 180° - 2y ... (3
From (2) and (3), we get
ZAED = /BCE
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