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Ex 4A

Question 1.

Solution:

(i)Angle : When two rays OA and OB meet at a point o, then ZAOB is called an angle.

A

(ii) Interior of angle : The interior an angle is a set of all points in its plane which lie on the
same side of OA as B and also on the same side of OB as A.

(|||) Obtuse angle An angle greater than 90° but Iess than 180° is called an obtuse angle.
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(iv) Reflex angle : An angle more than 180° but less than 360° is called a reflex angle.

(v) Complementary angles : Two angles are said to be complementary angles if their sum is
90°.

(vi) Supplementary angles : Two angles are said to be supplementary angles if their sum is
180°.

Question 2.

Solution:

ZA=36°27'46"

4B =28°4339"

Adding, ZA+ £ZB =64°70'85"
We know that 60" = 1"and 60" = 1°
ZA+ £ZB =65°11'25" Ans.
Question 3.

Solution:

36° — 24° 28' 30"

= 35° 59'60" — 25° 28'30"

1° = 60"
I'= 60"
350 59' 60'

25°28' 30"
10° 31' 30"

=10° 31" 30" Ans.
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Question 4.
Solution:

We know that two angles are complementary of their sum is 90°. Each of these two angles is
complement to the other, therefore.

(i) Complement of 58° = 90° — 58° = 32°

(i) Complement of 16° = 90° — 16° = 74°

(iii) Complement of 23 of a right angle i.e.

of 23 x 90° or 60° = 90° — 60° = 30°

= 23 of right angle,

(iv) Complement of 46° 30’

=90° —46° 30’

=43° 30’

(v) Complement of 52° 43’ 20°= 90° — 52° 43' 20"
=37°16'40"

(vi) Complement of 68° 35' 45"

=90° — 68° 35' 45"

=21°24' 15" Ans.

Question 5.

Solution:

We know that two angles are said to be supplement to each other of their sum is 180° therefore
(i) Supplement of 68° = 180° — 68° =112°

(i) Supplement of 138° = 180° — 138° = 42°

(iii) Supplement of 35 of a right angle or 35 x 90° or 54°
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=180° — 54° = 126°
(iv) Supplement of 75° 36" = 180° — 75° 36' = 104° 24’
(v) Supplement of 124° 20' 40"
= 180° — 124° 20' 40"
=55°39' 20"
(vi) Supplement of 108° 48" 32" = 180° — 108" 48’ 32" = 71° 11' 28" Ans.
Question 6.
Solution:
(i) Let the measure of required angle = x ,
their its complement = 90° — x
According to the condition,
x=90°—-x=>2x=90°
=>x = 9002 = 45°
Required angle = 45°
(i) Let the measure of required angle = x then its supplement = 180° — x
According to the condition,
x =180° — x => 2x = 180° = 90°
=>x = 18002 = 90°
Hence required angle = 90° Ans.
Question 7.
Solution:
Let required angle = x

then its complement = 90° — x
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According to the condition,
X —(90° - x) = 36°
=>x—90° +x = 36°
=>2x =36° + 90° = 126°
= 12602 = 63°

Required angle = 63° Ans.
Question 8.

Solution:

Let the required angle = x
then its supplement = 180° — x
According to the condition,
(180° — x) — x = 25°
=>180° —x—x =25°

=> - 2x = 25° - 180°

=>_2x =—155°
=>x =-1550-2
=77.5°

Hence required angle = 77.5° Ans.
Question 9.

Solution:

Let required angle = x

Then its complement = 90° — x

According to the condition,
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x =4 (90° — x) => x = 360° — 4x
=>x + 4x = 360° => 5x = 360°
x = 36005 =72°
Required angle = 72° Ans.
Question 10.
Solution:
Let required angle = x
Then its supplement = 180° — x
According to the condition,
x =5 (180° - x)
=>x =900° — 5x
=>x + 5x = 900°
=> 6x = 900°
=> x = 90006 = 150°
Hence, required angle = 150° Ans
Question 11.
Solution:
Let required angle = x
then its supplement = 180° — x
and complement = 90° — x
According to the condition,
180° —x =4 (90°- x)

=>180° — x = 360° — 4x
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=>_—x +4x — 360° — 180°

=> 3x= 180°

=>x = 18003 = 60°

Required angle = 60° Ans.
Question 12.

Solution:

Let required angle = x

Then, its complement = 90° — x
and its supplement = 180° — x
According to the condition,
90° —x =13 (180° — x)
=>90°-x=60°-13 x

=>900°-60°=x-13x

€IndCareer

=> 23 x = 30° =>x = 300X32 => x = 45° Ans.

Question 13.

Solution:

Let one angle = x

Then, its supplement = 180° — x
According to the condition,

X :(180° -=x)=3:2

=> x1800-x=32

=>2x = 3(180°- x)
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=> 2x + 3x = 540°
=> 5x = 540° => x = 54005 = 108°
Angle = 108° and its supplement = 180° — 108° = 72°
Hence, angles are 108° and 72° Ans.
Question 14.
Solution:
Let angle = x
Then, its complementary angle = 90° — x
According to the condition,
x:(90°=x)=4:5
=> x900-x=45
=>5x=4(90° - x)
=> 5x = 360° — 4x
=> 5x + 4x = 360°
=>9x = 360°
=> x = 36009=400
and its complement = 90° — 40° = 50°
Hence, angles are 40° and 50° Ans.
Question 15.
Solution:
Let the required angle = x
.. its complement = 90° — x

and supplement = 180° — x
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According to the condition,

7(90° — x) = 3(180° — x) — 10°
=>630° - 7x =3 (180° —x) — 10°
=>630° — 7x = 540° — 3x — 10°
=>—7x + 3x = 540° - 10° - 630°
—4x=-100°

x = -1000-4=250

Hence required angle = 25° Ans.
Question 1.

Solution:

AOB is a straight line

ZAOC + £ZBOC = 180° (Linear pair)
=>62° + x= 180°

=>x=180° - 62°

=>x=118°

Hence, x = 118° Ans.

Question 2.

Solution:

AOB is straight line

ZAOC + £ZCOD + £DOB - 180°
=> (3x—5)° + 55° + (x + 20)° = 180°
=>3x—-5°+55°+x+20° =180°

=>4x—-5°+75°=180°
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=>4x +70° =180°
=>4x =180° - 70°
=>4x = 110°
=> x=11004=27.50
Hence x = 27.5°
and ZAOC =3x—-5°=3x27.5°-5°
=825°-5°=77.5°
ZBOD = x +20° = 27.5° + 20°
=47.5° Ans.
Question 3.
Solution:
AOB is a straight line
ZAOC + ZCOD + £ZDOB = 180°
{angles on the same side of line AB}
=>(3x+7)+(2x-19)° + x =180°
=>3x+7°+2x—19° +x =180°
=>6x — 12° - 180°
=>6x = 180° + 12° = 192°
=>x=19206=320
Here x = 32°
ZAOC=3x+7°=3x32°+7°
=96° +7°=103°

ZCOD =2x—-19°=2x32°-19°
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=64 —19° =45°
and £ZBOD = x = 32° Ans.
Question 4.
Solution:
In the given figure,
Xx+y+z=180°
Butx:y:z=54.6
Let ZXOP =x°—5a
£ZP0OQ =y° =4a
and £ZQOY =z =6a
thenba+4a+6a=x+y+z=180°
=> 15a = 180°
=>a = 180015=120
=>x=5a=5x12°=60°
y=4a=4x12°=48°
and z=6x=6x12°=72° Ans.
Question 5.
Solution:
AOB will be a straight line
If ZAOC + ZCOB = 180°
If (3x + 20)° + (4x — 36)° = 180°
If 3x + 20 + 4x — 36 = 180°

If 7x — 16 = 180°
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If 7x =180° + 16 = 196°
If x=19607=280
Hence, if x = 28°, then AOB will be a straight line.
Question 6.
Solution:
AB and CD intersect each other at O
AOC = £BOD and £BOC = ZAOD (vertically opposite angles)
But ZAOC = 50°
ZBOD = ZAOC = 50°
But ZAOC + £BOC = 180° (Linear pair)
=>50° + £ZBOC = 180°
=> /ZBOC = 180° - 50° = 130°
ZAOD = £BOC = 130°
Hence, ZAOD = 30°,£BOD = 50° and £ZBOC = 130° Ans.
Question 7.
Solution:
In the figure,
AB, CD and EF are coplanar lines intersecting at O.
ZAOF = ZBOE

£ZDOF = LCOE and £BOD = ZAOC (Vertically opposite angles)
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But AOF + ZDOF + ZBOD = 180° (Angles on the same side of a st. line)
=>x + 50° + 90° = 180°
=>x° + 140° + 180°
=>x =180° — 140° = 40°
Hence, x =40°, y =x =40°,z=50° and t = 90° Ans.
Question 8.
Solution:
Three coplanar lines AB, CD and EF intersect at a point O
ZAOD = £BOC
ZDOF = ZCOE
and ZAOE = ZBOF
(Vertically opposite angles)
But ZAOD = 2x
£ZBOC = 2x
and £ZBOF = 3x
ZAOE = 3x
and ZCOE = 5x
ZDOF = 5x
But ZAOD + ZDOF + ZBOF + ZBOC + ZCOE + ZAOE = 360° (Angles at a point)
=>2x + 5x + 3x + 2x + 5x + 3x = 360°
=> 20x = 360° => x = 360020 = 18°
Hence x = 18°

ZAOD =2x=2x18° = 36°
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ZCOE =5x=5x18°=90°
and ZAOE = 3x = 3 x 18° = 54° Ans.
Question 9.
Solution:
AOB is a line and CO stands on it forming ZAOC and £BOC
But ZAOC : ZBOC = 5:4
Let ZAOC = 5x and £ZBOC = 4x
But ZAOC + £BOC = 180° (Linear pair)
=>5x + 4x = 180° => 9x = 180°
=>x = 18009 = 20°
ZAOC =5x =5x20°=100°
and £ZBOC =4x =4 x 20° = 80° Ans.
Question 10.
Solution:
Two lines AB and CD intersect each other at O and
ZAOC =90°
ZAOC = £BOD
(Vertically opposite angles)
£BOD =90°
But ZAOC + £BOC = 180° (Linear pair)
=>90° + ZBOC - 180°
=> ZBOC = 180° — 90° = 90°

But ZAOD = £ZBOC
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(Vertically opposite angles)
ZAOD =90°
Hence each of the remaining angle is 90°.
Question 11.
Solution:

Two lines AB and CD intersect each other at O and

B

ZBOC + ZAOD = 280°

ZAOD = £BOC

(vertically opposite angles)

£BOC + £BOC =280°

(£AOD = £BOC)

=>2 /BOC =280°

=> /ZBOC = 28002 = 140°

But ZBOC + ZAOC = 180° (Linear pair)
=>140° + LAOC = 180°

=> ZAOC = 180° — 140° = 40°

But ZBOD = ZAOC
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(vertically opposite angles)
ZBOD = 40°
Hence ZAOC =40°, ZBOC = 140°,
ZBOD = 40°
and ZAOD = 140° Ans.
Question 12.
Solution:
OC is the bisector of ZAOB. and OD is the ray opposite to OC.
Now ZAOC = £BOC (OC is bisector of ZAOB)
But £ZBOC + £BOD = 180° (Linear pair)
Similarly, ZAOD + ZAOC = 180°
=> /ZBOC + £ZBOD = ZAOD + ZAOC
But ZAOC = ZBOC (Given)
ZBOD = ZAOD
=> ZAOD = ZBOD
Hence proved.
Question 13.
Solution:
AB is the mirror.
PQ is the incident ray, QR is its reflected ray.
=> /ZBQR = ZPQA

But ZBQR + ZPQR + ZPQA = 180° (Angles on one side of a straight line)
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=>2/PQA+112° =180°

=>2/PQA=180°-112° = 68°

ZPQA =6802 = 34° Ans.

Question 14.

Solution:

Given. Two lines AB and CD intersect each other at O.
OE is the bisector of £BOD and EO is produced to F.
To Prove : OF bisects ZAOC.

Proof : AB and CD intersect each other at O

ZAOC = £BOD

(Vertically opposite angles)

OE is the bisector of ZBOD

L1=/L2

But £1= 43

and £2 = Z4 (Vertically opposite angles)

and £1 = Z£2 (proved)

£L3= /L4

Hence, OF is the bisector of ZAQOC.

Hence proved.

Question 15.

Solution:

Given ZAOC and £BOC are supplementary angles

OE is the bisector of ZBOC and OF is the bisector of ZAOC

@‘II IVN\dil TCI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/

€IndCareer

To Prove : ZEOF =90°

Proof : £1= 42

£3=/L4

{OE and OF are the bisectors of ZBOC and ZAOC respectively}
But ZAOC + £ZBOC = 180°
(Linear pair)

=> L1+ L2+ L3+ £L4=180°
=> 21+ L1+ L3+ £3=180°
=>2/1+2/3=180°
=>2(4£L1+ £3)=180°

=> /1+ £3=18002 90°

=> LEOF = 90°

Hence proved.

Question 1.

Solution:

AB || CD and a line t intersects them at E and F forming angles £1, £ 2, £3, Z4, £5, £Z6,
Z7 and £8.
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Z1="10°

Z 1= £3 (vertically opposite angle)
£3=170°

£ 1= Z5 (corresponding angles)
£5="70°

£3 = £7 (corresponding angles)
£7="10°

Z1+ £2=180° (linear pair)

= 70°" £2=180°
= £2=180"-70"=110°
£ 2= £ 4 (vertically opposite angles)

Z4 =110
£ 2= £6 (corresponding angles)
£6=110°
Z 4= /8 (corresponding angles)
£8=110°

Hence 2£2=110° 23=70° 24=110",
£5=70° £26=110°, £7=70"and £8

= 110" Ans.
Question 2.
Solution:

AB || CD and a transversal t intersects them at E and F respectively forming angles ZI, £2,
/L3, /44,45, 246, Z7and £ 8

Hence £2=110°, £3=70° 24 =110,

£25=70° £6=110°, £7=70"and £8
= 110° Ans.
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L2: Z21=5:4
Let #2=5xand 21 = 4x

But £2 + 21 = 180° (Linear pair)
= Sx+ 4x = 180°

180°

= 9% =180° = x = = 20°

£2=5x=5x20"=100°
and £1 =4x =4 x 20° = §0°
But £1= £3 (vertically opposite angles)
o L3 =80°
Similarly . /2= /4
(vertically opposite angles)

Z4=100°

<1= 45  (Corresponding angles)
£5=80°

£4= 26  (Alternate angles)
Z£6=100°

£3= 47  (Corresponding angies)

Z7 = 80°
£4= 28  (Corresponding angles)
£8=100°

Hence £3 =80°, £4=100° 5 =1B0°,
£6=100° £7=280"and £ 8 = 100°
Ans.

Question 3.
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A4

Given. In quadrilateral ABCD, AB || DC and AD || BC
To Prove : ZADC = ZABC

Proof : AB || DC and AD intersects their
£ZDAB + £ZADC = 180°

(sum of co-interior angles)

Similarly .. AD || BC

ZDAB + ZABC = 180° ...(ii)

from (i) and (ii),

Z DAB + Z ADC = ZDAB + ZABC

.. ZADC = ZABC. Hence proved.
Question 4.

Solution:

(i) In the figure, AB || CD

ZABE =35° and ZEDC = 65°

Draw FEG || AB or CD
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.. AS || FG (const.)
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Ny

/1= Z/ABE  (Alternate angles)

Z1=235° _

Again, CD || FG (Const.)
£2= ZEDC (Alternate angles)
= 65°

Adding, we get :

1+ £2=235"+65°
= x = 100°

Hence, x = 100° Ans.
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(ii) AB || CD
Z ABO = 55°
and ~0ODC = 25°

A >

From O, draw a line EOF || AB on CD.
AB || EOF  (const.)
Z 1= 2/ ABO (alternate angles)
= 55°
Similarly EOF || CD (const.)

22 = Z0DC(alternate angles)
=25°
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Z1+ 22 =55"+25°
= ZBOD = 80°

But £ BOD + reflex. £BOD = 360°
= 80° + x = 360°
= x = 360° — 80°
= x = 280°
Hence x = 280° Ans.
(iii) In the figure,
AB || CD

Z/BAE = 116° and ZECD = 124°
From E, draw EF || AB or CD.
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AB || EF (const.)
ZBAE + £ AFF = 180°
= 116°+ £1=180°
(Sum of co-interior angles)
= Z£1=180" - 116° = 64°
Similarly, EF || CD (const.)

£2+ ZECD = 180°
(Sum of co-interior angles)

= £2+124°=180°

= £2=180"-124° = 56°
Now £1 + £2 = 64° + 56°
= x=120°

Hence x = 120° Ans.

Question 5.

Solution:

In the figure, AB || CD || EF,

Z ABC =70° and £ CEF =130°

.".EF || CD (given)
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(sum of Co-interior angles)
=>130°+ £ 1=180°

=> / 1=180°-130° = 50°
Again, AB || CD (given)

.. £ ABC = Z BCD (Alternate angles)
=>70°=4ZBCD=x+ 21
=>x +50° - 70°
=>x=70°-50° = 20°
Hence x = 20° Ans.
Question 6.

Solution:

In the figure, AB || CD.
ZDCE = 130°

and £ CEA-20°

From E, draw EF || AB or CD.

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/

€IndCareer

D F
s t *
M i) A

E

Now -.- CD || EF (const.)
Z/DCE + £1=80°
(Sum of co-interior angles)
= 130°+ 2£1=180°
= <1=180" - 130° = 50°

Again '~ AB || EF
ZBAE + £ AEF = 180"
(Sum of co-interior angles)
x+20°+ 2£1=180°
x +20° + 50° = 180°
x + 70° = 180°
x = 180° - 70°
x = 110°
Hence x = 110° Ans.

(/| A A

Question 7.

Solution:
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Given. In the given figure, AB || CD.

E C
To Prove : ZBAE — ZDCE = ZAEC

Construction : From E, draw EF || AB or
CD

Proof : - EF || AB (const.)
ZBAE + £ AEF = 180°
(Sum of co-interior angles) ...(7)
Similarly - EF || CD  (const.)
/DCE + £FEC = 180°  ..(ii)
From (i) and (ii)
Z/BAE + ZAEF = ZDCE + £FEC
= /BAE - ZDCE = ZFEC - AEF

= <BAE - ZDCE = ZAEC
Hence proved.

Question 8.
Solution:

In the figure, AB || CD
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A : 4 E
:
!

75"
E > D

and BC || ED, ZEDC = 75°
Produce DC to F

BC || ED
ZEDC = £ZBCF
(corresponding angles)
ZBCF = 75°
AB || FCD

ZABC + ZBCF = 180°

(Sum of co-interior angles)
= x+ 75° = 180°

= x=180° - 75%° = 105°
Hence, x = 105° Ans.

Question 9.
Solution:

In the figure, AB || CD, ZAEF =p
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A E
- _ B
P
Hotroo g F
r"
C =
r D

ZEFG =g and ZFGD = r
To<prove. p + g — r = 180°
Const. From F, draw FH || AB or CD.

Proof :
CD || HF (const.)
ZHFG = ZFGD
(Alternate angles)
= ZHFG=r
s LEFH = ¢ - r
Again, AB || HF

s £ZAEF + ZEFH = 180°

(Sum of co-interior angles)
= p+(g-r)=180°
= p + g —r = 180" Hence proved.

Question 10.

Solution:

In the figure, AB || PQ.

Atransversal LM cuts them at E and F

Z LEB=75°
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ZBEG =20°
Z EFG =25°
Z EGF =x°and £ GFD =y°

. Z LEB + £ BEF = 180° (Linear pair)
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= 75° + 2 BEF = 180°

= 75° +20° + £1 = 180°

= 95° + £1=180°

= «1=180°-95°=85°
AB || CD.

/BEF + ZEFD = 180°
(Sum of co-interior angles)
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= 20°+ £1+25°+y=180°
=5 20° + 85° + 25° + y = 180°
C = 130° +p = 180°
= y=180° - 130° = 50°.
y = 50°
In A EFG,

Z1+ 25+ x=180°
(Sum of angles of a triangle)
— 85° +25°+ x = 180°
= 110° + x = 180°
= x = 180" - 110° = 70°
Hence, x = 70°, y = 50°

Question 11.
Solution:

In the figure
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AB || CD

/BAC = 75° and ZCFE = 30°
AB || CD

ZBAC + ZACD = 180°
(Sum of co-interior angles)

= 75°+ £ACD = 180°

— ZACD = 180° — 75° = 105°

But £ECF = £ZACD

= 105° (Vertically opposite angles)
Now in A CEF

ZECF + ZCFE + £CEF = 180°
(Angles of a triangle)

= 105° + 30° + x = 180°

= 130° + x = 180°

= x=180° - 135° = x=45°
Hence x = 45° Ans.

Question 12.
Solution:

In the figure, AB || CD
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ZPEF =85°, ZQHC = 115°
S £Z GHF = £ QHC
(Vertically opposite angles)
Z GHF =115°
J.AB || CD
..Z PEF = £ EGH
(Corresponding angles)
.. ZEGH = 85°
But £ QGH + £ EGH = 180°, (Linear pair)
=> ZQGH + 85° = 180°
=> QGH = 180° — 85° = 95°
In A GHQ,
Ext. ZGHF = ZQGH + £ZGQH
=>115° = 95° + x
=>x = 115°-95°
Hence, x = 20° Ans.
Question 13.
Solution:
In the figure, AB || CD
ZBAD =75°, £ BCD = 35°
.AB || CD

.. ZABC = £ZBCD (Alternate angles)
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and £ BAD = Z ADC (Alternate angles)

=>75°=z

B D

Now, in A AOB

ZABO + ZBAO + ZAOB = 180°
(Angles of a triangle)
= x+75+y=180°
= 35°+75°+ y = 180°
= 110° + y = 180°
y = 180" - 110° = 70°
Hence x = 35° y = 70° and z = 75° Ans.

Question 14.

Solution:

In the figure, AB || CD

ZAPQ =75°, £ PRD = 125°

..AB || CD.

Z APQ = Z PQR (Alternate angles)
S75° =y°

=> yO = 750
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B

But £PQC + ZPQR = 180° (Linear pair)
= zx"+y°=180°

= x° + 75° = 180°

= x"=180° - 75° = 105°

Again - AB || CD

s ZAPR = ZPRD (Alternate angles)
= 75°+2° = 125°

= z° = 125" - 75° = 50°

Hence x° = 105°% y = 75° and z = 50°

Question 15.

Solution:

In the figure, AB || CD and EF || GH
ZAPR =110°, ZLRF =60°

S .ZPRQ= ZLRF

(vertically opposite angles)

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/

€IndCareer

A
»
C S D
\H
= x® = 60°
EF || GH
ZPRQ = ZRQS
(Alternate angles)
= x" =" = 60"

But £ APQ + £ RPQ = 180° (Linear pair)
= 110°+ ZRPQ = 180°
= <RPQ =180° - 110° = 70°
EF || GH
ZRPF = ZBQS
= 70°=2°
AB || CD.
z =t (Alternate angles)
t=70°
Hence x = 60°, y = 60°, z = '.-:(111 = 70°

Question 16.

Solution:
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(i) I'is parallel to m
if 3x —20° = 2x +10°

(Alternate angles are equal)
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H
JL‘H:: - 2m?

A L
/{Ex +10)
/ ]

if 3x — 2x = 10° + 20°

if x = 30°
Hence for x = 30° the lines / and m are
parallel to each other.

(#f) Lines / and m are parallel
if 3x + 5)° + 4x° = 180°
(Sum of co-interior angles is 180°%)

if 3x + 5° + 4x = 180°
if 7x = 180° — 5° = 175°

ifx = 2 = 25°
irx = 7 =
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Hence, for x = 25°, the lines / and m are
parallel to each other.

Question 17.

Solution:

Given. Two lines AB and CD are perpendiculars on EF

To Prove : AB L CD.

Proof : - AB 1 EF

then £ ABD = 90° (i)
Similarly, CD | EF o
ZCDF = 90° ..(ii)\__
::A -T-c:
. 1 | .
T b D &

From (i) and (ii),
Z ABD = ZCDF (each = 90%)
But these are corresponding angles
AB | CD
Hence proved.

Question 1.

Solution:
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In AABC,

£ZB=76°and £LC =48°

But ZA+ ZB+ ZC =180°
(Sum of angles of a triangle)
=> /ZA+76°+48°=180°

=> /Z A+ 124° =180°

=> ZA=180° - 124° = 56°
Question 2.

Solution:

Angles of a triangle are in the ratio
Let first angle = 2x

then second angle = 3x

and third angle = 4x

2x + 3x + 4x = 180°

(Sum of angles of a triangle)
=>9x = 180°

=>x = 18009 = 20°

First angle = 2x =2 x 20° = 40°

Second angle = 3x = 3 x 20° = 60°

€IndCareer

=2:34

and third angle = 4x =4 x 20° = 80° Ans.

Question 3.

Solution:
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3ZA=4/B=64C = x (Suppose)

1 1 1
ZA= 3% £ZB= Ixand .—i’C—\ P
But ZA+ 2B+ 2C =180°

(Sum of angles of a triangle)

1 1 1
—x+—x+—x=180°
= 377476

- 4.x+.:.;+2x ~180°

9.x
=180°
= 12

o
L - 180;12 - 3450

1 1
= LA=—-x=— x240°=80°
- 3 3
ZB = l.=1 xi40“—60“
¥~ 4
1 1 o a
and AC—E = s x 240" = 40" Ans.
Question 4.
Solution:
In AABC,

Z A+ ZB=108°...(i)

ZB+ £C—130° ...(ii)

But LA+ 4B+ £C=180° ...(ii)

triangles/

EInduareer
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(sum of angles of a triangle)
Subtracting (i) from (iii),
£ZC=180°-108°=72°
Subtracting (ii) from (iii),
ZA=180°-130° = 50°

But Z A+ £B =108° (from i)
50° + £ZB =108°

=> /B =108°-50° = 58°

Hence LA =50°, £B =58°and £C =72° Ans.
Question 5.

Solution:

In AABC,

ZA+ZB =125° .. (i)

ZA+ ZC =113° .. (ii)

But ZA+ ZB + £C =180° ...(iii)
(sum of angles of a triangles) Subtracting, (i), from (iii),
ZC =180°- 125° = 55°
Subtracting (ii) from (iii),

4B =180° 113° - 67°

ZA+ £B=125°

Z A+67°=125°

=> /£ A=125°-67°
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Hence ZA=58°, ZB=67°and £ C =55° Ans.
Question 6.
Solution:
In A PQR,
LP-ZLQ=42°
=> /LP=42°+£Q ...(I)
Q- £LR=21°
ZQ—-21°=4LR ...(ii)
But ZP+ £ZQ+ £ZR =180°
(Sum of angles of a triangles)
42°+ £Q+ £LQ+ £Q-21°=180°
=>21°+3£Q=180°
=>3/4Q=180° 21° = 159°
from £Q = 15903 = 53°
()£P=42°+ £Q =42° +53° = 95°
and from (i) ZR= £ZQ-21°
=53°-25°=32°
Hence £ZP =95°, £ZQ =53°and £ZR =32° Ans.
Question 7.
Solution:
Let Z A, £ B and £ C are the three angles of AABC.

and ZA+ ZB = 116° ...(i)
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LA - £B = 24° (i)
Adding we get :
2ZA=140°
]
sa=22 _ 900
Subtracting, we get
. 2/ZB=92°
92° o
ZB = = 46
2

But ZA+ Z/B+ 2£C = 180°

(sum of angles of a triangle)
= 70°+46°+ £C =180°
= 116"+ £C = 18(°

= ZC =180 - 116° = 64°
Hence angles of the triangle are,
70°, 46° and 64° Ans.

Question 8.

Solution:

Let L A, £ B and £ C are the three angles of the A ABC
Let ZA=ZB=x

then ZC =x+48°

But ZA+ ZB + £C =180°

(Sum of angles of a triangle)

X+ Xx+x+18°=180°
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=>3x + 18° = 180°
=>3x = 180° — 18° = 162°
x = 16203 = 54°
LA=54°, /B=54°and LC =54°+18°=72°
Hence angles are 54°, 54 and 72° Ans.
Question 9.
Solution:
Let the smallest angle of a triangle = x°
their second angle = 2x°
and third angle = 3x°
But sum of angle of a triangle = 180°
X+ 2x + 3x = 180°
=>6x = 180°
=> x — 18006 = 30°
Hence smallest angle = 30°
Second angle = 2 x 30° = 60°
and third angle = 3 x 30° = 90° Ans.
Question 10.
Solution:
In a right angled triangle.
one angle is = 90°

Sum of other two acute angles = 90°

But one acute angle = 53°

el 11IUN\..adl CCI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/

€IndCareer

Second acute angle = 90° — 53° = 37°
Hence angle of the triangle with be 90°, 53°, 37° Ans.
Question 11.

Solution:

C

Given : In A ABC,

LA=4B+ ZLC

To Prove : AABC is a right-angled
Proof : We know that in AABC,
ZA+ ZB+ £C =180°

(angles of a triangle)

But £ A= £ B + C given

ZA+ (LB + £C)=180°

=> LA+ £LA=180°

=>2/A=180°

=> / A=18002 = 90°
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Z A=90°
Hence A ABC is a right-angled Hence proved.
Question 12.
Solution:
Given. In AABC, ZA=90°

AL 1L BC.

To Prove : ZBAL= ZACB

Proof : In AABC,AL L BC

In right angled AALC,

Z ACB + Z CAL=90°...(i)
(4L =90°

But £ A=90°"

=> Z BAL + £ CAL =90° ...(ii)
From (i) and (ii),

ZBAL + £ CAL= £ ACB+ ZCAL
=> / BAL = Z ACB Hence proved.
Question 13.

Solution:

Given. In AABC,

Each angle is less than the sum of the other two angles
LA< LB+ LC

LB< ZLC+ LA
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and LC< LA+ LC

Proof : L A< 4B+ £ZC

Adding £ A both sides,

LA+ LA< LA+ LB+ LC=>2 L A<180°
(-« LA+£LB+£C=180°)

ZA<18002 => LA< 90

Similarly, we can prove that,

£ZB<90°and £C <90°

.". each angle is less than 90°

Hence, triangle is an acute angled triangle. Hence proved.
Question 14.

Solution:

Given. In AABC,

ZB>ZA+ ZC
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B
Adding Z B both sides,
LB+ ZB> ZA+ £ZB+ £C
= 24B>180°
(- ZA+ ZB + 2C = 180

180°

= ZB> = 4ZB>90°

Hence A ABC is obtuse angled.
Hence proved.

Question 15.
Solution:
In AABC

£ ABC =43° and Ext. £ ACD = 128°
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ZACD + ZACB = 180°
(Linear pair)
= 128°+ ZACB = 180°
= ZACB = 180° - 128° = 52°
Butin A ABC, _
ZBAC + £ZABC + ZACB = 180°
(sum of angles of a triangle)

A

B C p

= /BAC + 43° + 52° = 180°

= <ZBAC + 95° = 180°

= ZBAC = 180° — 95°

= /BAC = 85°

Hence, 2~ BAC = 85° and Z ACB = 52°

Ans.

Question 16.
Solution:

Z ABC + Z ABD = 180°

(Linear pair)
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= L ABC + 106° = 180°
= ZABC = 180° - 106° = 74°
Again ZACE + ZACB = 180°
(Linear pair)
= 118°+ ZACB = 180°
= ZACB = 180" - 118° = 62°

But ZABC + ZACB + ZBAC = 180°
(sum of angles of a triangle)

= 74° + 62° + ZBAC = 180°
= 136"+ ZBAC = 180°

= ZBAC = 180° — 136°
=

ZBAC = 44°
Hence, ZA = 44°, /B = 74° and
ZC =62° Ans.
Question 17.
Solution:

(i)In the figure, ZBAE =110° and £ZACD = 120°.

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/

€IndCareer

ZACD + £ ACB = 180° (Linear pair)
= 120°+ ZACB = 180°
= </ ACB = 180° - 120° = 60°
In A ABC,
Ext. ZBAE = ZABC + ZACB
= 110°=x + 60°
= x=110° - 60°
x = 50° Ans.
(ii) In the figure,
£ZA=30° £ZB=40%and £D = 50°

In A ABC,
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LA+ Z/B+ £ZC=180"
(sum of angles of a triangle)
= 30°+40°+ £C = 180°
= 70°+ £C =180°
= <£C=180°-70°
= <ZACB = 180" -70° = 110°
But ZACB + £ ACD = 180° (Linear pair)
= 110°+ £ZACD = 180°
= ZACD = 180" - 110° = 70°
Now in A ECD,
Ext. ZAED = £ZACD + ZCDE
= x° =70+ 50° = 120°
Hence x° = 120° Ans. J
(iii) In the given figure,
ZEAF = 60°, 2 ACD = 115°
v £LEAF = ZBAC
(Vertically opposite angles)
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ZBAC = 60°
In A ABC.
Ext. ZACD = Z/BAC + £ZABC
= 115° = 60° + x°
= x" =115° - 60° = 55°
Hence x° = 55° Ans.
(#v) In the figure,
ZBAE = 60°, ZECD = 45° -
and AB || CD.
.- "AB'|| CD
ZBAD = ZEDC (Alternate angles)
ZEDC = 60°
(- ZBADor ZBAE =60
Now in A ECD,

ZDEC + ZECD + ZEDC = 180°
(Sum of angles of a triangle)
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= x"+ 45° + 60° = 180"
= x°+ 105° = 180°
= x"=180"-. 105" = 75"
Hence x = 75° Ans.
(v) In A ABC,
ZA=40° 2C=90°
ZBED = 100°
Now in A ABC,
ZA+ ZB+ £C=180°
(sum of angles of a triangle)
= 40°+ /B + 90° = 180°
= ZB+130° = 180°
= /B =180"- 130" = 50°
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Similarly in A BED
ZB+ ZBED + 2D = 180°
= 50° + 100" + x° = 180°
= 150° + x” ='180°
= x = 180° - 150" = 30°
(vi) In the figure,
LA =75 /B =65
£ZC=110°
Now in A ABE L
ZA+ ZB+ Z£AEB = 180°
(sum of angles of a triangle)
= 75°+ 65° + ZAEB = 80°
= 140°+ £ AEB = 180°
= ZAED = 180° — 140° = 40°
But £ZDEC = £ZAEQ
(vertically opposite angles)
ZDEC = 40°
Now in A DEC,
ZDEC+ 4D+ £C =180°
(sum of angles of a triangle)
= 40° 4+ x° + 110° = 180°
= 150° + x° = 180°
= x°=180° - 150° = 30°
Hence x = 30° Ans.

Question 18.

Solution:

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/

€IndCareer

In the figure,

LA =55° £B=45° £C =30° Join AD and produce it to E

Now in A ACD, AD is produced

Ext. £1=2C+ £3 (1)
and in A ADB, side AD is produced
Ext. £2= /B + Z4 ..(ii)

Adding (¢) and (i)
L1+ 22=2C+ L3+ L4+ £B
= £ZBDC= 4B+ LA+ £C

= x° =30+ 55° + 45° = 130"
Hence x° = 130°

Question 19.

Solution:

In the figure,

ZEAC =108°,

AD divides £ BAC in the ratio 1: 3

and AD = DB
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ZEAC + £ BAC =180°

(Linear pair)

nanles
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= 108" + £ZBAC = 180°
= ZBAC =180° - 108" = 72°
- AD, divides ZBAC in the ratio=1:3

1x72° 1x72°

ZBAD = - - 1g°
143 4 %
0 0
and ZDAC = 2X72 _3x72° _ 40
1+3 4

AD = BD (given)
ZBAD = ZABD = 18°

Now in A ABC,

ZBAC + ACB + ZABC = 180°
(Angles of a triangle)

72° + x° + 18° = 180°

x° + 90° = 180°

x = 180° — 90°

x =90° Ans.

L 40y

Question 20.

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/
https://www.indcareer.com/schools/rs-aggarwal-solutions-for-class-9-maths-chapter-4-lines-and-triangles/

€IndCareer

Solution:
Sides BC, CA and AB
are produced in order forming exterior

angles £ ACD,
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4 BAE and Z CBF respectively

To Prove : £ ACD + ZBAE + 2 CBF
= 4 right angles.

Proof : In A ABC,

LA+ ZB+ £C=180° or 2rt angle.
But ZACD + £C = 180°

or 2rt angles ...(i) (Linear pair)
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Similarly £ BAE + ,gﬁ = 2rt. angles ...(ii)

and £ CBF + £B = 2 rt. angles ...(iii)
Adding (1), (ii) and (iii), we get :

ZACD+ £C+ LBAE+ £A+ ZCBF
+ ZB = 2rt angies + 2rt. angles + 2r¢
angles '

= ZACD+ ZBAE+ ZCBF+ LA+
£B + £C = 6 rt. angles

= ZACD + ZBAE + ZCBF + 2rt.
angles=6rt. angles (- £ZA+ LB+ £C
= 2 rt. angles)

= ZACD + £ZBAE + ZCBF = 6 rt.
angles — 2rt. angles

= ZACD + £ZBAE + ZCBF = 4rt..
angles.

Hence proved.

Question 21.

Solution:

Given : Two A s DFB and ACF intersect each other as shown in the figure.
To Prove: ZA+ LB+ ZC+ LD+ LE + ZF = 360°

Proof : In A DFB,

ZD+ ZF + LB =180°

(sum of angles of a triangle)

Similarly,in A ACE

ZA+ ZC+ LE =180° ...(ii)
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Adding (i) and (ii), we get :
LD+ LF + 4B+ LA+ LC + LE =180° + 180°
=> LA+LB+ZLC+4LD+ZE + £ F =360°
Hence proved.
Question 22.
Solution:
In the figure,
ABC is a triangle
and OB and OC are the angle
bisectors of £ B and £ C meeting each other at O.
L A=T70°
In A ABC,
LA+ £LB+ £C=180°

(sum of angles of a triangle)
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= 70°+ /B + £C =180°
— /B+ £C=180°-70"=110°

1 1 .
6 % ZB4 = SC= “,f

s - = 55° ..(i)

Now in A OBC,

ZBOC + ZOBC + Z£0OCB = 180°
(angle of a triangle)

1
But £0BC = 5 ZB

(.- OB is the bisector of £B)
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1
and Z0OCB = E/_"C

(- OC is the bisector of £C)

1 1
ZBOC + EIB-F E 2 C = 180°

ZBOC + 55° = 180° [from (i)]
ZBOC = 180° — 55° = 125°
ZBOC = 125° Ans.

Or

We know that ina A ABC, if OB and OC

are bisectors of £ B and £ C respectively
meeting at O.

=
—

]
ZBOC = 90° + EiA

=90°+%x?n°

=90° + 35° = 125° Ans.

Question 23.
Solution:
In AABC, Z A=40°

Sides AB and AC are produced forming exterior angles £ CBD and £ BCE
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41r

E
D 0

OB and OC are the bisectors of £ CBD
and £ BCF respectively meeting each other -
at O
Now in A ABC, £ A = 40°

ZB+ £C = 180° - 40° = 140°

and sum of their exterior angles = 180° +
180° — 140°

= 360° - 140" = 220°

= <ZCBD+ ZBCE = 220°
OB and OC are their bisectors
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1 1
-3 ZCBD + 3 ZBCE

o 1
= 220" x 5

=110° .

= < CBO+ ZBCO=110°
Now in A OBC,

ZCBO + Z#BCO + £BOC = 180°
(sum of angles of a triangle)

= 110°+ ZBOC = 180°
= ~ZBOC = 180" - 110° = 70° Ans.

Or
We knrw that in a triangle ABC, if OB
and OC are the bisectors of Ext. £ B and
Ext £ C respectively meeting at O.

then ~BOC = 90° - % LA

= ZBOC =90° - % (409
(- £ZA = 40"
= 90" — 20" = 70° Ans.
Question 24.
Solution:
In the figure, AABC is triangle and ZA: ZB: ZC=3:2:1
AC 1 CD.

LA+ LB+ £LC=180°

(sum of angles of a triangle)
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But ZA: ZB: ZC=3:2:1

A .
D
B c E
Let ZA=3x,then ZB=2xand 2C =
 :
3x + 2x + x = 180°
= 6x = 180°
) [u]
= x=180 = 30°

LA =3x=13x30°=90°
ZB =2x =2 x 30° = 60°
and ZC = x = 30°
Again, In A ABC, BC is produced to E

Ext. ZACE= /A + /B
= ZACD+ /ECD= LA + /B
= 90°+ ZECD = 90° + 60° = 150°
= ZECD = 150° — 90° = 60°
Hence ZECD = 60° Ans.

Question 25.
Solution:

In AABC
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AN is the bisector of £ A
ZNAB =12 ZA.
Now in right angled A AMB,

4B+ ZMAB =90° (£M = 90°)
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= ZMAB=90°- 4B
ZMAN = ZNAB - ZMAB

1 o 1 o
== £ZA-(9 —ZB)=EJ—:’A—9{]

+ /B

| 1 1 1
— | =LA+—=B+=2C |+ /B
2 Lo [2 2 2 ]

I

1 1 1 o
(-5 LA+ 5 £B+ 5 £C =907

= lAA—}—ZA—ldBv—lAChZB
2 2 2 2

-~ mB-Loc=lim-s0
2 T2

But Z#ZB=65"and 2C = 30°
4 ,
ZMAN = = (65" - 30°) = 5 % 35°
=(17.5)° Ans.

Question 26.

Solution:
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(i) False: As a triangle has only one right angle
(i) True: If two angles will be obtuse, then the third angle will not exist.
(iii) False: As an acute-angled triangle all the three angles are acute.

(iv) False: As if each angle will be less than 60°, then their sum will be less than 60° x 3 = 180°,
which is not true.

(v) True: As the sum of three angles will be 60° x 3 = 180°, which is true.
(vi) True: A triangle can be possible if the sum of its angles is 180°

But the given triangle having angles 10° + 80° + 100° = 190° is not possible.

_x_
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About RS Aggarwal Class 9 Book

Investing in an R.S. Aggarwal book will never be of waste since you
can use the book to prepare for various competitive exams as well. RS
Aggarwal is one of the most prominent books with an endless number
of problems. R.S. Aggarwal's book very neatly explains every
derivation, formula, and question in a very consolidated manner. It
has tonnes of examples, practice questions, and solutions even for the
NCERT questions.

He was born on January 2, 1946 in a village of Delhi. He graduated
from Kirori Mal College, University of Delhi. After completing his
M.Sc. in Mathematics in 1969, he joined N.A.S. College, Meerut, as a
lecturer. In 1976, he was awarded a fellowship for 3 years and joined
the University of Delhi for his Ph.D. Thereafter, he was promoted as a
reader in N.A.S. College, Meerut. In 1999, he joined M.M.H. College,
Ghaziabad, as a reader and took voluntary retirement in 2003. He has
authored more than 75 titles ranging from Nursery to M. Sc. He has
also written books for competitive examinations right from the clerical
grade to the I.A.S. level.
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Frequently Asked Questions (FAQSs)

Why must I refer to the RS Aggarwal textbook?

RS Aggarwal is one of the most important reference books for high school grades
and is recommended to every high school student. The book covers every single
topic in detail. It goes in-depth and covers every single aspect of all the
mathematics topics and covers both theory and problem-solving. The book is true
of great help for every high school student. Solving a majority of the questions
from the book can help a lot in understanding topics in detail and in a manner
that is very simple to understand. Hence, as a high school student, you must
definitely dwell your hands on RS Aggarwal!

Why should you refer to RS Aggarwal textbook solutions on
Indcareer?

RS Aggarwal is a book that contains a few of the hardest questions of high school
mathematics. Solving them and teaching students how to solve questions of such
high difficulty is not the job of any neophyte. For solving such difficult questions
and more importantly, teaching the problem-solving methodology to students, an
expert teacher is mandatory!

Does IndCareer cover RS Aggarwal Textbook solutions for Class 6-12?

RS Aggarwal is available for grades 6 to 12 and hence our expert teachers have
formulated detailed solutions for all the questions of each edition of the textbook.
On our website, you'll be able to find solutions to the RS Aggarwal textbook right
from Class 6 to Class 12. You can head to the website and download these
solutions for free. All the solutions are available in PDF format and are free to
download!
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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