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Angles, Linesand Triangles

Exercise 4A

Question 1:
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(i) Angle: Two rays having a common end point form an angle.

(i) Interior of an angle: The interior of ZAOB is the set of all points in its plane, which lie

on the same side of OA as B and also on same side of OB as A.

(i) Obtuse angle: An angle whose measure is more than 90° but less than 180°, is called

an obtuse angle.

(iv) Reflex angle: An angle whose measure is more than 180° but less than 360° is called

areflexangle.

(v) Complementary angles: Two angles are said to be complementary, if the sum of their

measures is 900.

(vi) Supplementary angles: Two angles are said to be supplementary, if the sum of their

measures is 180°.

Question 2:
LA=36°27"46"and £LB=28°43 39"
s Their sum = (36° 27 46”) + (28° 437 39")

Deqg Min Sec
36 27 45"

+28° 43 39" [1° =60% 1' = 60"
§5° 11 25"

Therefore, the sum LA+ LB =65°11"25"

Question 3:
Let LZA=36°and LB =24°28" 30"
Their difference = 36° - 24° 28" 30"
Min
36° o'
- 24° 28" 30"

11° 21 30

sec

rr

Deg
[1°=60"; 1'=60"]

Thus the difference between two anglesis LZA- £LB=11°

31" 30"
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Question 4:
(i) Complement of 58° = 90°- 58° = 32°

(i) Complement of 16° =90 - 16°=74°
2 2
(iii) 3 of aright angle =3 x 90° = 60°

Complement of 60° = 90° - 60° = 30°

(iv) 1°= 60"
= 90°=89°60
Deg Min
89° &0’
e ¥
-346° 30
I 30

Complement of 46° 30" = 90° - 46° 30" = 43° 30

(v) 90°=89°59 60"
Deg Min  Sec

2a° 59’ G0

R A
- 52" 43 20

370 16 40

Complement of 52°43" 20" = 90° - 52°43" 20"
=37°16" 40"

(vi) 90°=89°59" 60"
Deqg Min Sec

ga° 59 60"
a pr’ f:

- B8 35 45
217 24 15"

.. Complement of (68° 35" 45”)
=90°-(68°35"45")

=89959 60" - (68° 35" 45")
=21°24" 15"

Question 5:
(i) Supplement of 63°=180°-63°=117°

(ii) Supplement of 138°= 180° - 138°=42°
3 3
(if) 5 of a right angle =5 x 90° = 54°

. Supplement of 54° = 180° - 54°= 126°
(iv) 1°= 60
= 180°=179° 60
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Deg Min
179° 60"
ze7 &
- 775 is
104° 2T

Supplement of 75°36" = 180° - 75° 36" = 104° 24’
(v) 1°=60,1"= 60"

= 180°=179°59 60"
Deqg Min Sec
179° 59 60"
 EVIT G

- 124 20 40

55 39 20

Supplement of 124° 20" 40" = 180° - 124° 20" 40"
=550939"20"

(vi) 1°=60",1"= 60"

= 180°=179°59" 60"

Deg Min Sec
179 58"  &O"

;88: 9{ rfF
- 108" 48 32
717 11 28"
. Supplement of 108°48' 32" = 180° - 108° 48" 32"
- 71°11' 28",

Question 6:
(i) Let the required angle be x°
Then, its complement = 90° - x°

0 = an” — %

= ¥4 w =20

= 2¥ =130

= ><=%=45
2

.. The measure of an angle which is equal to its complement is 45°.
(ii) Let the required angle be x°

Then, its supplement = 180° - x°

%" = 180" — %
= ¥ +x =180
= 2w = 180
180

= ¥ = —— = 90
2

.. The measure of an angle which is equal to its supplement is 90°.

Question 7:
Let the required angle be x°

Then its complement is 90° - x°
= x" = (9o° - ><°) + 38°

4+ x® = 90” + 36°
2x" = 126"
JE O O
X = = - 63 6 Og\\

.. The measure of an angle which is 36° more than its complement is 63°. 6@
Question 8: (& Q
Let the required angle be x° 6\'
Then its supplement is 180° - x° Q KQ
= x° = [180° — x| - 25° N O

0 0 _ ( ] 0) .\\\ ®®

ol

.
*
+
= %
oy
e
ra| L
‘mm%
Il
o |
-1 I
| =
)(


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

77 g
.. The measure of an angle which is 25° less than its supplement is = 2

Question 9:
Let the required angle be x°
Then, its complement = 90° - x°

- W = 4(9o° - ><°)
= = 380" — 4x°
= Sx = 360
= K o= @ =72

5

. The required angle is 72°.

Question 10:
Let the required angle be x°
Then, its supplement is 180° - x°

= e 5(18OD _ xD)

= x? = oo0” — 5"

= x + 5x = 900

= 6x = 900

= v = 20 _ 50
&

.. The required angle is 150°.

Question 11:
Let the required angle be x°
Then, its complement is 90° - x° and its supplement is 180° - x°

That is we have,
180°—%°=4(90°—x")
180%—x"=360"—4x°
4x°-x°=360°-180°
3x =180

180

= —En®
X E 60

. The required angle is 60°.

Question 12:
Let the required angle be x°

Then, its complement is 90° - x° and its supplement is 180° - x°

an® _ ¥® = % (180D _ ><°)

= 90—x=60—%x
= ><—1><=90—6O
3
= —x =230
3
30x 3
= ¥ = =

45
2 O
- The required angle is 45°. 6 ’\\

O

Question 13: 6

Let the two required angles be x° and 180° - x°. K Q
Then,D %@ %_
_x _3

180" — %" < . OQ KQ

= 2x=3(180-x) ‘\\\ Q)(b

= 2x =540 - 3x N \/
= 3x + 2x = 540 @

= 5x =540 ,\Q
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=x =108
Thus, the required angles are 108° and 180° - x° = 180° - 108° = 72°,

Question 14:
Let the two required angles be x° and 90° - x°.

Then
®" _4

a0°—x° §

= 5x=4(90 - x)
= 5x = 360 - 4x
= 5x +4x =360
= 9% =360

360
=x="10 =40

Thus, the required angles are 40° and 90° - x° = 90° - 40° = 50°.

Question 15:

Let the required angle be x°.

Then, its complementary and supplementary angles are (90° - x) and (180° - x)
respectively.

Then, 7(90° - x) = 3 (180° - x) - 10°

= 630°-7x=540°- 3x - 10°

= 7x - 3x =630°-530°

= 4x=100°

=x=25°

Thus, the required angle is 25°.

Exercise 4B
Question 1:

c

62 =

| |
1 [+] ]

A B

Since £LBOC and LCOA form alinear pair of angles, we have
LBOC+ LCOA =180°

= x°+ 62°=180°

=x=180-62

Sox=118°

Question 2:

Since, LBOD and £LDOA form a linear pair.
LBOD + LDOA = 180°

S LBOD+ £LDOC + LCOA = 180°

= (x +20)°+ 55+ (3x - 5)°=180°

=>x+20+55+3x-5=180 Q

=4x+70=180

4x=180-70=110 \:
~ '&
sx="1=275 @ \/
. LAOC = (3% 275-5)° =82.5-5 = 77.5

And, ZBOD = (x + 20)°=27.59+ 20° = 47.5°. ‘\Q
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Question 3:

Since LBOD and £LDOA from a linear pair of angles.
= LBOD+ LDOA = 180°

= LBOD+ £LDOC+ LCOA = 180°

= X%+ (2x - 19)°+ (3x + 7)° = 180°
=6x-12=180

=6x=180+12=192

= x =5 =32

=x=32

= LAOC=(3x+7)°=(332+7)°=103°
= LCOD=(2x-19)°=(232-19)°=45°
and LBOD =x°=32°

Question 4:

Xy:z=5:4:6

The sum of their ratios=5+4+6 =15

Butx+y+z=180°

[Since, XOY is a straight line]

So, if the total sum of the measures is 15, then the measure of xis 5.
If the sum of angles is 180°, then, measure of x :15_5 x 180 =60
And, if the total sum of the measures is 15, then the measure of y is 4.
If the sum of the angles is 180°, then, measure of y = % x 180 =48
And £z=180°- Lx- Ly

=180° - 60° - 48°

=180°-108°=72°

Sx=60,y=48andz=72.

Question 5:

AOB will be a straight line, if two adjacent angles form a linear pair.
L LBOC+ LAOC = 180°

= (4x - 36)°+ (3x + 20)° = 18Q°

=4x-36+3x+20=180

=7x-16=180°

=7x=180+16=196

—x=7=28

. The value of x = 28.

Question 6:

Since LAOC and LAOD form a linear pair.

S LAOC+ LAOD = 180° @
=50+ LAOD = 180° O WO
= £LAOD = 180°-50°= 130° 6 c’)\'\
LAOD and £LBOC are vertically opposite angles. @

LAOD = LBOC &6 Q
= /BOC = 130° \(b
£LBOD and LAOC are vertically opposite angles. % %'
. /LBOD=£A0C
~ £BOD = 50° »\OQ (&Q
N @

Question 7: Q\ \/
'

Since LCOE and £DOF are vertically opposite angles, we have,

LCOE = LDOF \Q
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= /£7=50°

Also £LBOD and £LCOA are vertically opposite angles.
So, £LBOD = LCOA

= Lt=90°

As LCOA and LAOD form a linear pair,

LCOA+ LAOD = 180°

= LCOA+ LAOF + LFOD = 180°[ Lt = 90°]
=t+x+50°=180°

= 90°+x°+ 50° = 180°

=x+140=180

=x=180-140=40

Since LEOB and £LAOF are vertically opposite angles
So, LEOB = LAOF

=y=x=40

Thus,x=40=y=40,z=50and t =90

Question 8:

Since LZCOE and LEOD form a linear pair of angles.
= LCOE+ LEOD =180°

= LCOE+ LEOA+ LAOD = 180°

= 5x+ LEOA+2x =180

= 5x+ £LBOF +2x =180

[~ LEOA and BOF are vertically opposite angles so, ZEOA = LBOF]
= 5x + 3x + 2x =180

= 10x =180

=x=18

Now LAOD = 2x°=2 x 18°= 34°

LCOE =5x°=5x18°=90°

and, LZEOA = LBOF =3x°= 3 x 18°=54°

Question 9:

Let the two adjacent angles be 5x and 4x.

Now, since these angles form a linear pair.

So, 5x +4x = 180°

= 9x=180°

=x="1 =20

.. The required angles are 5x = 5x = 5 20° = 100°
and 4x =4 x 20° = 80°

Question 10:
Let two straight lines AB and CD intersect at O and let ZAOC = 90°.

Now, LAOC = LBOD [Vertically opposite angles] o\Q
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= LBOD = 90°

Also, as LZAOC and LAOD form a linear pair.

= 90°+ LAOD = 180°

= LAOD = 180° - 90° = 90°

Since, LBOC = LAOD [Verticallty opposite angles]
= £BOC = 90°

Thus, each of the remaining angles is 90°.

Question 11:

Since, ZAOD and £BOC are vertically opposite angles.
S LAOD = LBOC

Now, LAOD + £BOC = 280° [Given]

= LAOD + LAOD =280°

=2/LA0D =280°

= LAOD =7 - 140°

= /BOC=LAOD = 140°

As, LAOC and LAOD form alinear pair.

So, LAOC + LAOD = 180°

= LAOC + 140° = 180°

= LAOC = 180° - 140° = 40°

Since, LZAOC and £BOD are vertically opposite angles.
S LAOC = LBOD

= £BOD =40°

S LBOC =140°, LAOC =40°, LAOD = 140° and £LBOD =40°.

Question 12:

Since LCOB and £BOD form a linear pair
So, LCOB + £LBOD = 180°

= /BOD=180°- LCOB....(1)

Also, as LCOA and LAOD form alinear pair.
So, LCOA+ LAOD = 180°

= LAOD=180°- LCOA

= /LA0D=180°- LCOB...(2)

[Since, OC is the bisector of ZAOB, £ZBOC = LAOC]
From (1) and (2), we get,

£ AOD = £BOD (Proved)

Question 13:

P —

=3
-
t

%
(TR, DX

Let QS be a perpendicular to AB. Q
Now, ZPQS = £SQR ‘\c>Q (&
. @

Because angle of incident = angle of reflection \

= £PQS= LSQR="% = 56°

Since QS is perpendicular to AB, LZPQA and £LPQS are complementary@ . "
*

Thus, ZPQA + £PQS = 90° ,&\Q\
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= LPQA+56°=90°
= LPQA=90° - 56°=34°

Question 14:
Given: AB and CD are two lines which are intersecting at O. OE is a ray bisecting the
£LBOD. OF is aray opposite toray OE.

To Prove: LZAOF = LCOF

Proof: Since 'O?‘ and 5?' are two opposite rays,ﬁ is a straight line passing
through O.

S LAOF = LBOE

and LCOF = LDOE

[Vertically opposite angles]

But LBOE = LDOE (Given)

S LAOF = LCOF

Hence, proved.

Question 15:

Given: éﬁ' is the bisector of ZBCD and ﬁ is the bisector of ZACD.
To Prove: LECF =90°

Proof: Since LZACD and £BCD forms a linear pair.

LACD+ £LBCD=180°

D

A G B

LACE+ LECD + LDCF + LFCB = 180°
LECD+ LECD + LDCF + LDCF = 180°
because LACE = LECD

and LDCF = LFCB
2(LECD)+2(LCDF)=180°

2(LECD + LDCF) = 180° <
LECD+ £DCF ='3" = 90° 60 ,’\\F)
LECF = 90° (Proved) Q) Q

Exercise 4C (bﬂtb Q
Question 1: 6\'
Since AB and CD are given to be parallel lines and t is a transversal. Q KQ

So, L5 = £L1=70°[Corresponding angles are equal] . O (b
£3=L1=70°[Vertically opp. Angles] ‘\\\ @
L3+ L6=180°[Co-interior angles on same side] Q\ \/

S L6=180°- L3

=180°-70°= 110° ’\Q
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L6 = L8 [Vertically opp. Angles]

= /8=110°

= L4+ L5 =180°[Co-interior angles on same side]
£4=180°-70°=110°

L2 =/,4=110°[ Vertically opposite angles]

L5 = L7 [Vertically opposite angles]

So, L7 =70°

S L2=110°£L3=70°, L4=110° L5=70° L6=110° L7 =70%nd £8 = 110°.

Question 2:

Since £2:£L1=5:4.

Let £2 and £1 be 5x and 4x respectively.

Now, £2 + £1=180°, because £2 and £ 1 form alinear pair.
So, 5x +4x = 180°

= 9x=180°

=x=20°

S L1=4x=4%x20°=80°

And £2 = 5x=5x20°=100°

L3 = L1 =_80°Vertically opposite angles]

And £4 = £2 =100°[Vertically opposite angles]
L1=/L5and L2 = L6 [Corresponding angles]

So, £5=80%and £6 = 100°

L8 = L6=100°[Vertically opposite angles]

And L7 = £5=80°[Vertically opposite angles]

Thus, £1=80° £2=100° £3= £80° £4=100° £5=80° £L6=100° L7 =80°and
£8=100°.

Question 3:

Given: AB || CD and AD || BC

To Prove: LADC = LABC

Proof: Since AB || CD and AD is a transversal. So sum of consecutive interior angles is
180°.

= LBAD + LADC = 180°....(J)
Also, AD || BC and AB is transversal.
So, LBAD + LABC = 180°....(ii)
From (i) and (i) we get:

LBAD + LADC = LBAD + LABC
= LADC = LABC (Proved)

Question 4:
(i) Through E draw EG || CD. Now since EGI|CD and ED is a transversal. 0 . O®
A 6 c}\
@
&"O Q&
c S &

So, LGED = LEDC = 65°[Alternate interior angles] ‘\O @
Since EG || CD and AB || CD, & <
EG||AB and EB is transversal. @ \/

So, LBEG = LABE = 35°[Alternate interior angles]

So, LDEB =x° ’\Q
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= LBEG+ LGED =35°+ 65°=100°.
Hence, x = 100.
(ii) Through O draw OF||CD.
A B
F
25¢
C D

Now since OF || CD and OD is transversal.
LCDO+ LFOD = 180°

[sum of consecutive interior angles is 180°]

= 25%°+ LFOD = 180°

= LFOD = 180°-25°=155°

As OF || CD and AB || CD [Given]

Thus, OF || AB and OB is a transversal.

So, LABO + LFOB = 180° [sum of consecutive interior angles is 180°]
=550+ LFOB = 180"

= LFOB=180°-55°=125°

Now, x° = LFOB + LFOD = 125°+ 155° = 280°.
Hence, x = 280.

(i) Through E, draw EF || CD.

Now since EF || CD and EC is transversal.
LFEC+ LECD =180°

[sum of consecutive interior angles is 180°]
= LFEC+ 124°=180°

= LFEC =180°- 124°=54°

Since EF || CD and AB ||CD

So, EF || AB and AE is a trasveral.

So, LBAE + LFEA = 180°

[sum of consecutive interior angles is 180°]
L1169+ LFEA=180°

= LFEA=180°-116°=64°

Thus, x°= LFEA+ LFEC

= 649+ 560 = 120°, 60 Q
Hence, x = 120. @ O

Question 5: \66 Q

Since AB || CD and BCis a transversal.
So, ZABC = ZBCD [atternate interior angles] %

=70°=x°+ LECD...»I) OQ

*

Now, CD || EF and CE is transversal. ‘\\\ ®®
g
.\Q

So, LECD + LCEF = 180° [sum of consecutive interior angles is 1
S LECD+130°=180°
= /ECD=180°-130°=50°

,QQ
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Putting ZECD = 50°in (i) we get,
70°=x°+ 50°
=x=70-50=20

Question 6:
Through Cdraw FG || AE

Now, since CG || BE and CE is a transversal.

So, LGCE = LCEA=20° [Alternate angles]

S LDCG=130°- LGCE

=130°-20°=110°

Also, we have AB || CD and FG is a transversal.

So, LBFC=4DCG=110° [Corresponding angles]
As, FG || AE, AF is atransversal.

LBFG=LFAE [Corresponding angles]
Sox0%= LFAE = 110°.

Hence,x =110

Question 7:

Given: AB || CD

To Prove: LBAE - LDCE = LAEC
F B D

Construction : Through E draw EF || AB

Proof : Since EF || AB, AE is a transversal.

So, LBAE + LAEF = 180° ....(})

[sum of consecutive interior angles is 180°] @
AsEF || AB and AB || CD [Given] 0 ’\Q
So,EF || CD and EC s a transversal. b 6\'
So, LFEC + £LDCE = 180°.._(ii) @

[sum of consecutive interior angles is 180°] K@ Q
From (i) and (ii) we get, \@ %.

LBAE+ LAEF = LFEC+ LDCE %

= /BAE - LDCE = LFEC - LAEF = LAEC [Proved] Q Q
N

>
Question 8: ‘§\\ @fb
Since AB || CD and BCis a transversal. @ \/

So, LBCD = LABC =x° [Alternate angles]
AsBC || ED and CDis a transversal. \Q
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LBCD+ LEDC = 180°

= /BCD+ 75°=180°

= /LBCD=180°-75°=105°

LABC=105° [since LBCD = LABC]
Sx0= LABC = 105°

Hence, x = 105.

Question 9:
Through F,draw KH || AB || CD
A

C

Now, KF || CD and FGis a transversal.
= LKFG=LFGD=r°..(i)

[alternate angles]

Again AE || KF, and EF is a transversal.
So, LAEF + LKFE = 180°

LKFE =180°-p°....(ii)

Adding (i) and (ii) we get,

LKFG+ LKFE=180-p+r

= /LEFG=180-p+r
=q=180-p+r

ie,p+q-r=180

Question 10:

m
i

~
(=]
=

[-BS

o+
Ot

?

D

Since AB || PQ and EF is atransversal. 0 . O®
O~ &

So, LCEB = LEFQ [Corresponding angles]

= LEFQ=75° @
= LEFG+ LGFQ=75° &@ Q
= 25040 =750 \(0
=y=75-25=50 % Cb'
Also, LBEF + LEFQ = 180° [sum of consecutive interior angles is 180°] Q Q
LBEF=180°- LEFQ - O (&

= 180° - 75° ‘§\\ 74)
£BEF =105° @ v/
<. LFEG+ LGEB = £ZBEF = 105° S

= LFEG=105°- £LGEB =105°-20°=85° \Q
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In AEFG we have,
xO+25°+ LFEG = 180°
%°+25°+85°=180°

=+ ¥°+110°=180°

= ¥x°=180°-110°
= ®2=70°

Hence, x = 70.

Question 11:
Since AB || CD and AC is a transversal.
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So, LBAC + LACD = 180° [sum of consecutive interior angles is 180°]

= LACD=180°- £LBAC
=180°-75°=105°

= LECF=LACD
LECF=105°

Now in ACEF,

LECF+ LCEF+ LEFC=180°
= 105°+x°+ 30°= 180°
=x=180-30-105=45

[Vertically opposite angles]

Hence, x = 45.

Question 12:

Since AB || CD and PQ a transversal.
So, LPEF = LEGH [Corresponding angles]
= LEGH=85°

LEGH and £LQGH form a linear pair.
So, LEGH + £QGH = 180°

= £LQGH=180°-85°=95°
Similarly, ZGHQ + 115°=180°

= £LGHQ=180°-115°=65°

In AGHQ), we have,

X0+ 659+ 95°=180°
=x=180-65-95=180- 160

Sox =20

Question 13:
B D

A c

Since AB || CD and BCis a transversal.
So, LABC = LBCD

=x=35

Also, AB || CD and AD is a transversal.
So, LBAD = LADC

=z=75

In AABO, we have,

LAOB + £BAO + £LBOA = 180°
=x%+75%9+y°=180°
=35+75+y=180
=>y=180-110=70
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S.x=35,y=70andz=75.

Question 14:
A P B
75° %)
a
2%
x° _/J_yn \\ 125°
& 0 =4 D

Since AB || CD and PQ is a transversal.

So,y=75 [Alternate angle]

Since PQis atransversal and AB || CD, so x + APQ = 180°
[Sum of consecutive interior angles]

=x°=180°- APQ

=x=180-75=105

Also, AB || CD and PR is a transversal.

So, LZAPR = ZPRD [Alternate angle]

= LAPQ+ LQPR= LPRD [Since LZAPR = LAPQ + LQPR]
=750+ 7°=125°

=7=125-75=50

Sox=105,y=75andz = 50.

Question 15:

LPRQ=x°=60° [vertically opposite angles]
Since EF || GH, and RQ s a transversal.

So, Lx=Ly [Alternate angles]

=y =60

AB || CD and PRis a transversal.

So, LPRD = LAPR  [Alternate angles]

= LPRQ+ LQRD = LAPR [since LPRD = LPRQ + LQRD]
=x+ LQRD=110°

= £LQRD=110°-60°= 50°

In AQRS, we have,

LQRD +t°+y°=180°

= 50+t+60=180

=t=180-110=70

Since, AB || CD and GH is a transversal

So, z° = t°= 70° [Alternate angles]
Sox=60,y=60,z=70andt=70

Question 16: 0 . O
(i) Lines | and m will be parallel if 3x - 20 = 2x + 10 b c},\

[Since, if corresponding angles are equal, lines are parallel] @

= 3x - 2x= 10+ 20 &6 Q
=x=30 \(b

(i) Lines will be parallel if (3x + 5)° + 4x° = 180° %
[if sum of pairs of consecutive interior angles is 180°, the lines are parallel] Q Q
So, (3x + 5) + 4x = 180 - O (&

=3x+5+4x=180 ‘\\
=7x=180-5=175 @ \/®
x =125 S
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Question 17:
Given: Two lines m and n are perpendicular to a given line I.
T. m AN
1 2
€ A L\ >
k4 b

ToProve:m || n

Proof : Sincem L |

So, £1=90°

Again, sincen L |

L2 =90°

SL1=L2=90°

But £1 and £2 are the corresponding angles made by the transversal | with lines m and
n and they are proved to be equal.

Thus, m || n.

Exercise 4D

Question 1:

Since, sum of the angles of a triangle is 180°
LA+ LB+ £C=180°

= LA+76°+48°=180°

= LA=180°-124°=564°

SLA=56°

Question 2:

Let the measures of the angles of a triangle are (2x)°, (3x)° and (4x)°.
Then, 2x+ 3x+4x =180  [sum of the angles of a triangle is 180°]
= 9x =180

—x="9"=20

. The measures of the required angles are:

2x = (2 % 20)° = 40°

3x=(3x20)°=60°

4Ix = (4 x 20)°=80°

Question 3:
Let 3LA=44LB=6LC=x(say)
Then, 3ZA =x 60 ;\\’CJ
I
= /A=3 @ O
4LB=x ('o
S %
=/B=4
and 6£.C =x 6\'0
&I

-/C=6 ) Q KQ
As LA+ LB+ LC = 180° ‘\\\O @fb


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g

PDFelement
X X b
=>4§;Z+2€—180
o x+1;+ e 180
= Ox =180 = 12
N Lo 1B0x12
9
LA=X 2230 goo
3 3
B=X _240 _ o0
£ 2= "a = B0
C=X_240 _ ,p
a 3 3 40
Question 4:

LA+ £LB=108°[Given]

Butas LA, £LBand £C are the angles of a triangle,
LA+ /LB+ £C=180°

= 108°+ LC=180°

= C=180°-108°=72°

Also, ZB+ £C =130°[Given]

= LB+72°=130°

= /[B=130°-72°=58°

Now as, LA+ £B=108°

= LA+58°=108°

= LA =108°-58°=50°

S LA=50° £B=58%and £C =72°.

Question 5:

Since. LA, LB and £C are the angles of a triangle .
So, LA+ 4B+ £C=180°

Now, ZA+ £B = 125°[Given]
21250+ LC=180°

= /£C=180°-125°=55°

Also, ZA+ £C =113°[Given]

= /LA+55°=113°

= /LA=113°-55°=58°

Now as ZA+ £B=125°

=58°+ LB =125°

= /LB=125°-58°=647°

S LA=58° LB=67%nd LC =55°

Question 6: @
Since, LP, £Q and LR are the angles of a triangle. 60 ;\'\Q
So, LP+ £Q+ LR =180°...(1) % <O

Now, LP - £Q =42°[Given] 6 &@

= LP =420+ £Q...(i) \ Q

and £Q - £R=21°[Given] @ %_
= /R=£Q-21°..(i) %
Substituting the value of ZP and £R from (ii) and (iii) in (i), we get, Q KQ

*

=424 LQ+LQ+ LQ-21°=180° \O (b
—34Q+21°=180° '& <
=3/4Q=180°-21°=159° @ \/

15

,—g: 0
£LQ="1=53 ’\Q
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L LP=42°+£Q

=420+ 53°=95°

LR=LQ-21°

=53°-21°=32°

S LP=95°£Q=53%and LR =32°

Question 7:

Given that the sum of the angles Aand Bof a ABCis 116°,i.e., LA+ LB =116°.
Since, LZA+ LB+ £LC=180°

So, 116°+ LC=180°

= £LC=180°-116°=64°

Also, it is given that:

LA- LB=24°

= LA=24°+ LB

Putting, LZA=24°+ £LBin LA+ LB =116° we get,
=24°+ LB+ £LB=116°

=22/B+24°=116°

=2/B=116°-24°=92°

LB=TF=46°

Therefore, LA =24°+46°=70°

S LA=700 LB =46%and LC = 64°,

Question 8:

Let the two equal angles, A and B, of the triangle be x° each.
We know,

LA+ LB+ £LC=180°

=x°+x°+ LC=180°

=2x%+ £ C=180°...(1)

Also, it is given that,

£C=x°+18°..(ii)

Substituting £C from (ii) in (i), we get,

= 2x%+x°+ 18°=180°

= 3x°=180°-18°=162°

x =13 = 540

Thus, the required angles of the triangle are 54°, 54° and x° + 18° = 54°+ 18° = 72°,

Question 9:

Let £LC be the smallest angle of ABC.
Then, LZA=2£LCandB=34C

Also, LA+ LB+ £LC=180°

=22/LC+3LC+ LC=180° @

O

= 64C =180° 6

= £C=30° @ C}

So, LA=24C =2 (30°) = 60° 6

£B=3£C=3(30° =90° (& Q
Nz b

. The required angles of the triangle are 60°, 90°, 30°. %

Question 10: o\\OQ @KQ
Let ABC be aright angled triangle and £C = 90° .\ @

Since, LA+ LB+ £C = 180° Q\ \/

=LA+ /LB=180°- £LC=180°-90°=90°

Suppose LA =53° ’\Q
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Then, 53°+ £B = 90°
= /LB=90°-53°=37°
. The required angles are 53°, 37° and 90°.

Question 11:

Let ABC be a triangle.

Given, LA+ £B=4C

We know, LA+ LB+ £LC=180°

= /LC+/LC=180°

=2/C=180°

= £C="7=90°

So, we find that ABC is aright triangle, right angled at C.

Question 12:

Given : AABC inwhich LA =90° AL 1L BC
To Prove: LBAL = LACB

Proof :

Inright triangle AABC,

= LABC+ LBAC + LACB = 180°

= LABC+90°+ LACB = 180°

= LABC+ LACB = 180°-90°

S LABC + LACB =90°

= L ACB=90°- LABC ...(1)

Similarly since AABL is a right triangle, we find that,
LBAL=90°- LABC ..(2)

Thus from (1) and (2), we have

~ LBAL = LACB (Proved)

Question 13:
Let ABC be a triangle.
So, LA< LB+ LC
Adding A to both sides of the inequality,
22LA< LA+ LB+ LC
=2/LA<180° [Since LA+ LB+ LC=180°]
= LA<T =900
Similarly, LB < LA+ £LC
= /B<90°
and LC< LA+ LB
= LC<90°
AABC is an acute angled triangle.
<

Question 14: 60 ’\Q

Let ABCbe atriangleand £LB > LA+ LC @
Since, LA+ £B+ £C =180° (O
=LA+ /LC=180°- LB (& Q
Therefore, we get 6\ %-
£B>180°- LB

&

Adding 4B on both sides of the inequality, we get, . O @

> /B+/B>180°- LB+ LB .%\\ %
278 > 180°

- i @ \/

- /B> =900 N

i.e., LB > 90°which means £Bis an obtuse angle. ‘\Q
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AABC is an obtuse angled triangle.

Question 15:

Since LACB and LACD form alinear pair.
So, LACB + LACD = 180°

= LACB+128°=180°

= LACB=180°-128=52°

Also, LZABC + LACB + LBAC = 180°

= 43°+52°+ £ BAC = 180°

= 95°+ LBAC = 180°

= /LBAC=180°-95°=85°

S LACB=52%nd £LBAC = 85°.

Question 16:

As LDBA and LABC form alinear pair.
So, LDBA+ LABC = 180°

= 106°+ LABC = 180°

= LABC =180°- 106° = 74°

Also, LZACB and £LACE form alinear pair.
So, LACB + LACE = 180°

= LACB+118°=180°

= LACB=180°-118°=62°

In LABC, we have,

LABC+ LACB+ £LBAC = 180°
74°+62°+ LBAC = 180°

= 136°+ LBAC = 180°

= LBAC = 180°- 136° = 44°
~Intriangle ABC, LA =44° LB =74%and LC = 62°

Question 17:
(i) LEAB + £LBAC = 180°[Linear pair angles]

a4

110°+ LBAC = 180°

= /LBAC=180°-110°=70°
Again, LBCA+ LACD = 180°[Linear pair angles]
= LBCA+120°=180°

= £LBCA=180°- 120°= 60°
Now, in AABC,

LABC + LBAC + LACB = 180°
x°+70°+ 60° = 180°

=x+ 130°=180°
=x=180°-130°=50°
~x=50

(ii)
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B° s
In AABC,
LA+ LB+ LC=180°
= 30°+40°+ LC=180°
=70°+ LC=180°
= /£C=180°-70°=110°
Now £BCA + LACD = 180° [Linear pair]
= 110°+ LACD = 180°
= LACD=180°-110°=70°
In AECD,
= LECD+ LCDE + LCED = 180°
=70°+50°+ LCED = 180C°
= 120°+ LCED = 180°
LCED =180°-120° = 60°
Since LAED and £CED from a linear pair
So, LAED + LCED = 180°
= x°+ 60°=180°
= x°=180°-60°=120°
Sox =120
(i)

LEAF = LBAC [Vertically opposite angles]

= £LBAC = 60° @
In AABC, exterior LZACD is equal to the sum of two opposite interior angles. 0 . O
So, LACD = £LBAC + LABC 6 ’\.\

= 115%=60°+x° @ O

?:2:52150—600:550 &% Q
(v) %\(b %‘
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b 4

a5+

Since AB || CD and AD is a transversal.
So, LBAD = LADC

= LADC = 60°

In LECD, we have,

LE+LC+ LD=180°

= x%+45°+ 60° = 180°

= x°+ 105°= 180°
=x°=180°-105°=75°

Sox=75

(v)

X

In AAEF,

Exterior LBED = LEAF + LEFA
= 100°=40°+ LEFA

= LEFA=100°-40°= 60°

Also, LCFD = LEFA [Vertically Opposite angles]
= LCFD = 60°

Now in AFCD,

Exterior LBCF = LCFD + LCDF
= 90°=60°+x°
=x°=90°-60°=30°

Sox =30

(vi)
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In AABE, we have,

LA+ LB+ LE=180°
=75%+65°+ LE =180°
= 140°+ LE = 180°

= LE=180°-140°=40°
Now, LCED = LAEB [Vertically opposite angles]
= LCED=40°

Now, in ACED, we have,
LC+ LE+LD=180°

= 110°+40°+x° = 180°
= 150°+x° = 180°
=x°=180°- 150°= 30°
Sox =30

Question 18:
Produce CDtocut AB at E.

Now, in ABDE, we have,
Exterior LCDB = LCEB + LDBE
=x°=LCEB+45° _..(i)

In AAEC, we have, 0 ’\0
O &

Exterior LZCEB = LCAB+ LACE @

= 550+ 30° = 85°

Putting ZCEB = 85°in (i), we get, Q% Q
X0 = 850+ 450 = 130° \‘2} %_
sx=130 %

Question 19: . \’\\O @fb

The angle £LBAC is divided by AD in the ratio 1: 3. \ \/
Let LBAD and LDAC bey and 3y, respectively. @ A
As BAE is a straight line, . Q
LBAC+ LCAE=180° [linear pair] \
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= LBAD + LDAC + ,CAE = 180°
=y +3y+108°=180°

=4y =180°-108°=72°
=>y:¥= 18°

Now, in AABC,

LABC+ £BCA+ £BAC = 180°
y+x+4y=180°

[Since, LABC = LBAD (given AD = DB) and £LBAC =y + 3y = 4y]
=5y +x =180

=5x18+x=180

=90+x=180
~x=180-90=90

Question 20:

Given: AAABC in which BC, CA and AB are produced to D, E and F respectively.
To prove : Exterior ZDCA + Exterior LZBAE + Exterior LZFBD = 360°
Proof : Exterior LZDCA = LA+ LB ...(i)

Exterior LZFAE = LB+ £C ...(ii)

Exterior LZFBD = LA+ £C ...(iii)

Adding (i), (i) and (iii), we get,

Ext. LZDCA+ Ext. LFAE + Ext. LFBD

=LA+ LB LB+ LCHLAFLC

=2LA+2LB+2LC

=2(LA+ LB+ LC)

=2x180°

[Since, in triangle the sum of all three angle is 180°]

=360°

Hence, proved.

Question 21:

In AACE, we have,

LA+ LCH+ LE=180°...(i)

In ABDF, we have,

LB+ LD+ LF=180°..(ii)

Adding both sides of (i) and (ii), we get,

LA+ LCHLE+ LB+ LD+ LF=180°+180°
=LA+ LB+ LC+ LD+ LE+ LF=360°

Question 22:
Given: In AABC, bisectors of ZB and £C meet at O and LA =70° @

In ABOC, we have, 0 .\C)
O” &
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=>£B‘3‘3+% /B +%zc = 180°

BOC = . 1 1
= s 180° — —£B—=£C
2 2

=180° - [180” - éAI
2
I EP 4+ /B 4+ ST = 130"]

= 180" - = |1807 - ?D"I

Pl ra|

= 180" - = x 110°

£LBOC+ LOBC+ LOCB =180°
=180°-55°=125°
- £LBOC =125°.

Question 23:

We have a AABC whose sides AB and AC have been procued to D and E. A = 40° and
bisectors of ZCBD and £BCE meet at O.

In AABC, we have,

Exterior LCBD = C +40°

> £CBO = % Ext ZCBD
e % (.ﬂ: + 4u°]
0
=Z 4 +20
And exterior LZBCE =B+ 40°
= ZBCO =% Ext /BCE
b % (LB + 40")
== B +20°

Now, in ABCO, we have,

£BOC = 1807 - ZCBO . — £BCO
1 i,

=180% =2 Ao~ o IR 2 £p —20°
= Sk %ga —en® =0°

= 180" — F fze + 2c) — 40°
= 140° - 2 {8 + 20)

= 140% - % l19|3” = L’Al

= 14U°—9U”+%é£\

1
—so0q Loa
ts

=50°+ l % 40° @
<
O oL
=50°+20° \
o Q)b @)
Thus, £BOC = 70° &@ Q

Question 24: 6\® %.
Inthe given AABC, we have, Q &Q

LA LB:LC=3:2:1 . O
Let LZA=3x, LB =2x, LC =x.Then, .\\\ @fb
LA+ LB+ LC=180° Q\ \/

= 3x+ 2x +x = 180°

= 6x = 180° ‘\Q
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=x=30°

LA =3x=330°=90°

LB =2x=230°=60°

and, LC=x=30°

Now, in AABC, we have,

Ext LACE = LA+ £LB=90°+ 60°= 150°

LACD+ LECD = 150°

= LECD=150°- LACD

= LECD =150°-90° [since,AD L CD, LACD = 90°]
= LECD=60°

Question 25:
In AABC, AN is the bisector of ZA and AM L BC.
Now in AABC we have;
LA=180°-LB-LC
= /LA =180°-65°-30°
=180°-95°
=85°
Now, in AANC we have;
Ext. ,MNA= ,NAC+30°

-%LA + 30°

=2 a0
_85° + 60°
—7
= 1457
2

145°
Therefore, ZMNA = ——

In 5 MAN. we have;
£ MAN=180%- ,AMN- ,MNA
=180°-90°- ,MNA [since AM L BC, ZAMN = 90° ]

145°

- 1457 [sinca ZMNA = T]

= 90"
- 180°-145°
2

R

=17.5°

Thus, ZMAN =

Question 26:
(i) False (ii) True (iii) False (iv) False (v) True (vi) True.
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