Chapter 6 - Lines and Angles NCERT Exemplar - Class 09

EXERCISE 6.1
1. Inthe given figure, if AB || CD || EF, PQ || RS, ZRQD =25°and ZCQP = 60°,
then ZQRS is equal to
(a) 85° (h) 135° (¢) 145° (@ 10°
S
A B
Sol. We have PQ || RS. Produce PQ to M.
ZCQP = ZMQD [Vertically opp. Zs]
- 60°= £1+25°
= L1 =35°
Now, QMIRS and QR cuts them.
ZARQ= ZRQD=25° [Alt. Zs]

Z1+(LARQ+ ZARS) = 180°
= 35°+(25°+ ZARS) = 180°
= ZARS = 180°—60°=120°
o ZQRS = ZARQ+ ZARS=25°+120°=145°
Hence, (c) is the correct answer.
2. If one angle of a triangle is equal to the sum of the other two angles, then
the triangle is
(a) an isosceles triangle (b) an obtuse triangle
(¢) anequilateral triangle (d) aright triangle
Sol. Let the angles of AABC be ZA, /B and ZC.
Given that ZA=/B+ £ZC (1)
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Sol.

Sol.

Sol.

But, in any AABC, ZA+ ZB+ZC=180° (2
[Angles sum property of triangle]
From equations (1) and (2), we get
LA+ ZA=180° = 2/A=180° = £LA=180%2=90°
. A=90°
Hence, the triangle is a right triangle and option (d) is correct.

. An exterior angle of a triangle is 105° and its two interior opposite angles

are equal. Each of these equal angle is
1° 1° 1°

(a) 37 5 b) 52 5 (c) 72 5 d 75
An exterior angle of a triangle is 105°.
Let each of the two interior opposite angles be x.
We know that exterior angle of a triangle is equal to the sum of two
interior opposite angles.

: 105°=x+x=2x=105°

o

1
= v=Ly10s0 = 52
2 2

o

) 1
So, each of equal angle is 525 .

Hence, (b) is the correct answer.

. The angles of a triangle are in the ratio 5 : 3 : 7. The triangle is

(a) an acute angled triangle (b) an obtuse angled triangle

(c) aright triangle (d) an isosceles triangle
Let the angles of the triangle be 5x, 3x and 7x.
As the sum of the angles of a triangle is 180°, then
Sx+3x+7x = 180°
= 15x = 180° =x=180°+15=12°
Therefore , the angles of the triangle are
5x12°,3x12%and 7 x 12°, i.e., 60°, 36° and 84°
As the measure of each angle of the triangle is less than 90°, so the
angles of the triangle are acute angles.
Therefore, the triangle is an acute angled triangle.
Hence, (a) is the correct answer.

. If one of the angles of a triangle is 130°, then the angle between the

bisectors of the other two angles can be

(a) 50° (b) 65° (c) 145° (d) 155°
In AABC, we have ZA =130°.
OB and OC are the bisectors of the angles B and C.
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Now, ZBOC = 180°—(£OBC+ ZOCB)
= 180°—-25°=155°
Hence, (d) is the correct answer.
6. In the given figure, POQ is a line . The value of x is

(a) 20° (b) 25° (o) 30° (d) 35°
4x
B 409 3x R
. o) 5
Sol. We have 3x+4x+40° = 180°
= 7x+40° = 180° = 7x=180°—-40°= 140°
= x = 140°+7=20°

Hence, (a) is the correct answer.
7. In the given figure, if OP || RS, ZOPQ =110° and ZQRS = 130°, then

ZPQR is equal to
(a) 400 (b) 50° (¢) 60° d 70°
R S
o p 130°
110°

Q

Ans. In the given figure, producing OP, which intersect RQ at X.
Since, OP || RS and RX is a transversal.

So, ZRXP= ZXRS [Alternate angles]
= ZRXP = 130° (D[ ZQRS=130°]

Now, RQ is a line segment.
So, ZPXQ+ £LRXP=180° [Linear pair axiom]
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Ans.

=  ZPXQ=180°- ZRXP=180°—130°[From equation (1)]
=  ZPXQ=50°
In APQX, ZOPQ is an exterior angle.
Z0PQ=/PXQ+ £PQX
[ exterior angle = sum of two opposite interior angles]
= 110°= 50°+ £ZPQX
= ZPQX = 110°-50°
= ZPQX = 60°
ZPQR = 60° [ ZPQX=/PQR]
Hence, the option (c) is correct.

. Angles of a triangle are in the ratio 2 : 4 : 3. The smallest angle of the

triangle is
(a) 60° (b) 40 (c) 80° (d) 20°
Given that: The ratio of angles of a triangle is 2 : 4 : 3.
Let the angles of the triangle be ZA, ZB and £C.
s LA=2x, /ZB=4xand LC=3x
In ZABC, ZA+ ZB+ ZC=180°
[+ Sum of angles of a triangle is 180°]
= 2x +4x+3x=180°= 9x=180° = x = 180°/9 = 20°
s LA =2x=2x20°=40°
£ZB=4x=4x20°=80°and LC=3x=3 x20°=60°
Hence, the smallest angle of a triangle is 40° and option (b) is correct.
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Sol.

Sol.

Sol.

EXERCISE 6.2

. For what value of x + y in the given

figure, will ABCbe aline? Justify your A

answer. D
In the given figure, x and y are two
adjacent angles.

For ABC to be a straight line, the sum
of two adjacent angles x and y must C
be 180°.

. Can atriangle have all angles less than 60°? Give reason for your answer.

A triangle cannot have all angles less than 60°. Then, sum of all the
angles will be less than 180° whereas sum of all the angles of a triangle
is always 180°.

. Can a triangle have two obtuse angles? Give reason for your answer.

An angle whose measure is more than 90° but less than 180° is called an
obtuse angle.

A triangle cannot have two obtuse angles because the sum of all the
angles of it cannot be more than 180°. It is always equal to 180°.
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4.

Sol.

5.

Sol.

Sol.

Sol.

Sol.

. In the given figure, find the value of x for / n

NCERT Exemplar - Class 09

How many triangles can be drawn having its angles 45°, 64° and 72°?
Give reason for your answer.

We cannot draw any triangle having its angles 45° , 64° and 72° because
the sum of the angles (45°+ 64° + 72°= 181°) cannot be 181°.

How many triangles can be drawn having its angles as 53°, 64° and 63°?
Give reason for your answer.

Sum of these angles = 53° + 64° + 63° = 180°. So, we can draw infinitely
many triangles, sum of the angles of every triangle having its angles as
53°, 64°and 63° is 180°.

which the lines / and m are parallel.

If a transversal intersects two parallel
lines, then each pair of consecutive
interior angles are supplementary.

Here, the two given lines / and m are
parallel.

Angles x and 44°, are consecutive interior angles on the same side of the
transversal.

Therefore, x-+44° = 180°

Hence, x = 180°—44°=136°

<
<

y
V\
‘Z\Q
S
o X
y A
3

. Two adjacent angles are equal. Is it necessary that each of these angles

will be a right angle? Justify your answer.

No, each of these angles will be a right angle only when they form a
linear pair, i.e., when the non-common arms of the given two adjacent
angles are two opposite rays.

. Ifone of the angles formed by two intersecting lines is a right angle, what

can you say about the other three angles? Give reason for your answer.
If two lines intersect each other at a point, then four angles are formed.
If one of these four angles is a right angle, then each of other three
angles will also be a right angle by linear pair axiom.

. In the given figures, which of the two lines are parallel and why?

p

’

730 106°

4

A

A
v

AL/132° " r
48° 0

v

A

/

Fig (i) Fig (i)
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Sol.

10.

Sol.

For fig (i), a transversal intersects two lines such that the sum of interior
angles on the same side of the transversal is 132° +48° = 180°.
Therefore, the lines / and m are parallel.

For fig. (ii), a transversal intersects two lines such that the sum of
interior angles on the same side of the transversal is 73° + 106° = 179°.
Therefore, the lines p and g are not parallel.

Two lines / and m are perpendicular to the same line n. Are / and m
perpendicular to each other? Given reason for your answer.

When two lines /and m are perpendicular to the same line 7, each of the
two corresponding angles formed by these lines / and m with the line n
are equal (each is equal to 90°). Hence, the lines / and m are parallel.
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1.

Sol.

EXERCISE 6.3

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

C

A O B
Given : In figure, OD L OE, OD and OE are the bisectors of ZAOC and

ZBOC.
To prove: Points A, O and B are collinear i.e., AOB is a straight line.

Proof: Since, OD and OE bisect angles ZAOC and ZBOC respectively.
ZAOC =2/DOC ..(D)
And ZCOB =2/COE ..
On adding equations (1) and (2), we get

ZAOC+ ZCOB =2/DOC+2ZCOE

ZAOC+ ZCOB =2 (£DOC+ £ZCOE)

ZAOC+ £COB =2/DOE

ZAOC+ ZCOB =2 x90° [..OD L OE]
ZAOC+ ZCOB =180°

. ZAOB =180°

So, £ AOC + ZCOB are forming linear pair or AOB is a straight line.
Hence, points A, O and B are collinear.

SRR

. Inthe given figure, £1 =60° and £6 = 120°. Show that the lines m and n

are parallel.
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A A
(2]
02
o
N
A
=}

7 8
Sol. We have,
L5+ 2£6= 180° [Angles of a linear pair]
= Z5+120°=180° = £5=180°-120°=60°
Now, Ll= 45 [Each=60°]

But, these are corresponding angles.
Therefore, the lines m and » are parallel.
3. AP and BQ are the bisectors of t
the two alternate interior angles
formed by intersection of a M N
transversal ¢ with the parallel ™ 1
lines / and m. See the given
figure. Show that AP|| BQ. < P 4 >m
Sol. - [ || m and ¢ is the transversal R / B S

/MAB =/SBA
[Alt. Zs]

1 1
= EAMAB :ELSBA = £L2=23

But, £2 and /3 are alternate angles.

Hence, AP || BQ. t
4. If in the given figure,

bisectors AP and BQ of the /

alternate interior angles are A

parallel, then show that / || m. Q

Sol. AP is the bisector of Z/MAB P % >
and BQ is the bisector of R /B S

A

A

ZSBA. We are given that

AP || BQ.

AsAP|BQ, so £2=/3 [Alt. Zs]
: 2/2=2/3

L2+ 2=/3+/3

=
= L1+ 22=/3+/4 [ L1=42and L3 = /4]
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= ZMAB = ZSBA

But, these are alternate angles.

Hence, the lines / and m

are parallel, i.e., [ ||m. A
5. Inthe given figure, BA || ED

and BC|| EF. Show that

ZABC = /ZDEF. [Hint: D
Produce DE to intersect BC
at P(say)]
Sol. Produce DE to intersect BC
at P(say). E n >
EF|| BC and DP is the
transversal, B C >
F
o>
Z/DEF = ZDPC ...(D[Corres. Zs]
Now AB | DP and BC is the transversal,
ZDPC = ZABC ...(2)[Corres. Zs]
From (1)and (2), we get
ZABC = /DEF

Hence, proved.
6. Inthe given figure, BA || ED and BC|| EF. Show that ZABC + ZDEF = 180°.

B Py

v

10
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Sol. Produce ED to meet BC at P(say).

E b
=
Now, EF || BC and EP is the transversal.
ZDEF+ ZEPC = 180° (1)
Again, EP | AB and BC is the transversal.
: ZFPC= ZABC ...(2) [Corresponding Zs]

From (1) and (2), we get

Z/DEF+ ZABC = 180°
= /ABC+«DEF= 180°
Hence, proved.

7. Inthe given figure, DE || QR and AP and
BP are the bisectors of ZEAB and
ZRBA, respectively. Find ZAPB.

Sol. DEJ|| QR and the line  is the transversal
line.
.. ZEAB+ ZRBA=180° (1)
[ If a transversal intersects two parallel lines, then each pair of
consecutive interior angles are supplementary]|
=  /PAB+/PBA = 90°
[+ AP is the bisector of ZEAB and BP is the bisector of ZRBA]
Now, from AAPB, we have

ZAPB = 180°—(/PAB+ /PBA)

= ZAPB = 180°-90°=90°
8. The angles of a triangle are in the ratio 2 : 3 : 4. Find the angles of the
triangle.

Sol. Given : Ratio ofanglesis?2:3:4.
To find: Angles of triangle.
Proof: The ratio of angles of a triangle is 2 : 3 : 4.
Let the angles of a triangle be ZA, ZB and £ZC.
Therefore, ZA =2x,then /B =3x and £C =4x.
InAABC, ZA+ /B+ £ZC=180° [ Sumofangles ofatriangleis 180°]

11
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Sol.

10.

Sol.

o 2x+3x+4x =180°
= 9x =180° = x=180°/9=20°
: LA =2x=2x20°=40°
£ZB =3x=3x20°=60°
and £LC =4x=4x20°=80°
Hence, the angles of the triangles are 40°, 60° and 80°.

. Atriangle ABC isright angled at A. L is a point on BC such that AL L BC.

Prove that /BAL = ZACB. A
Given : InAABC,
ZA=90°and AL 1 BC.

To prove: /BAL = ZACB.
Proof: In AABC and ALAC, B C c
ZBAC=ZALC ...(1)[Each90°]
and ZABC = ZABL. ... (2) [Common angle]
Adding equations (1) and (2), we get
ZBAC+ ZABC = ZALC+ ZABC ...(3

In AABC, ZBAC + ZACB +£ZABC=180°

[Sum of angles of triangle is 180°]
= ZBAC+ ZABC=180°-ZACB ...(®
InAABL, ZABL+ ZALB+ ZBAL=180°

[Sum of angles of triangle is 180°]
= /ABL+ ZALC=180°—-«ZBAL . (5)[£ZALC=ZALB=90°]
Substituting the value from equation (4) and (5) in equation (3), we get
180°- ZACB=180°-«4BAL = ZACB=Z/BAL
Hence, proved.
Two lines are respectively perpendicular to two parallel lines. Show that
they are parallel to each other.

Two lines p and n are | & m
respectively perpendicular to
two parallel lines / and m, i.e., 90
pl lp and n L m. «—
We have to show that p is
parallel to n. 0 90T2|  9073]
Asnlm,so £1=90° ..(1)
Again,p L 1,so £2=90°.
But, / is parallel to m, so

22 =73 [Corres. Zs]

£3 =290° Q) £2=90°]

v

12
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From (1) and (2), we get

= Ll =23 [Each=90°]
But, these are corresponding angles.
Hence, p || n.

13
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1.
Sol.

Sol.

EXERCISE 6.4

If two lines intersect, prove that the vertically opposite angles are equal.
Given : Two lines AB and CD intersect at point O.
To prove: (i) ZAOC=~ZBOD
(i) ZAOD = ZBOC
Proof (7) Since, ray OA stands on line CD.
ZAOC+ ZAOD=180° ...(1)
[Linear pair axiom]
Slmllarly, ray OD stands on line AB.
ZAOD+ ZBOD =180° ...(2)
From equations (1) and (2), we get
ZAOC+ ZAOD =~ZA0D+ ZBOD
= ZAOC = ~/ZBOD
Hence, proved.
(zz) Since, ray OD stands on line AB.

. ZAOD+ ZBOD =180° ... (3) [Linear pair axiom]
Slmllarly, ray OB stands on line CD.
ZDOB+ £ZBOC = 180° ...

From equations (3) and (4), we get
ZAOD+ ZBOD= /DOB+ /BOC = ZAOD=/BOC
Hence, proved.

. Bisectors of interior /B and exterior ZACD of a AABD intersect at the

point T. Prove that

/BTC = %ZBAC

Given : AABC, produce BC to D and the bisectors of ZABC and ZACD
meet at point T.

1
To prove: /BTC= EABAC

A

14
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Proof: In AABC, ZACD is an exterior angle.
ZACD= ZABC+ £ZCAB
[Exterior angle of a triangle is equal
to the sum of two opposite angles]

1 1
= %LACD = EZCAB + EAABC [Dividing both sides by 2]

1 1
= £TCD= - ZCAB+ - ZABC e

1
[ - CTisabisector of ZACD = EZACD = ZTCD]
InABTC, LTCD= £ZBTC+ZCBT [Exterior angle of a triangle is equal
to the sum of two opposite angles]

1
= £TCD= ZBTC+— ZABC Q)

1
[+ BT is bisector of AABC = LCBT = EAABC]

From equations (1) and (2), we get

1 1 1
ELCAB + ELABC =/BTC+ ELABC

1 1
= ELCAB =/BTC or ELBAC =/BTC

Hence, proved.
3. A transversal intersects two parallel lines. Prove that the bisectors of
any pair of corresponding angles so formed are parallel.
Sol. Given : Two lines DE and QR are parallel and are intersected by transversal
at A and B respectively. Also, BP and AF are the bisectors of angles
ZABR and ZCAE respectively.

To prove: EP || FQ
Proof: Given, DE || QR = ZCAE=ZABR [Corresponding angles]

1 1
= ELCAE = EZABR [Dividing both sides by 2]

15
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Sol.

Sol.

= ZCAF = ZABP [+ BP and AF are the bisectors of
angles ZABR and ZCAE respectively]

As these are the corresponding angles on the transversal line » and

are equal.

Hence, EP || FQ.

. Prove that through a given point, we can draw only one perpendicular

to a given line.

[Hint: Use proof by contradiction]

From the point P, a perpendicular PM is drawn P

to the given line AB. |

ZPMB=90°

Let if possible , we can draw another

perpendicular PN to the line AB. Then, < | >
ZPNB = 90°. A M N B
ZPMB = ZPNB, which is possible only when PM and PN

coincides with each other.

Hence, through a given point, we can draw only one perpendicular to a

given line.

. Prove that two lines that are respectively perpendicular to two

intersecting lines intersect each other.

[Hint: Use proof by contradiction]

Given : Let lines / and m are two intersecting lines. Again, let n and p be
another two lines which are perpendicular to the intersecting lines
meet at point D.

To prove: Two lines n and p intersecting at a point.

Proof': Let us consider lines # and p are not intersecting, then it means
they are parallel to each otheri.e., n || p. (D)
Since, lines n and p are perpendicular to m and / respectively.

But from equation (1), n || p, it implies that / || m. It is a contradiction.
Thus, our assumption is wrong. Hence, lines 7 and p intersect at a point.

. Prove that a triangle must have at least two acute angles.
Sol.

If the triangle is an acute angled triangle, then all its three angles are
acute angles. Each of these angles is less than 90°, so they can make
three angles sum equal to 180° .

If a triangle is an obtused angled triangle, then one angle which is
obtuse will be more than 90° but less than 180°, so the other two acute
angles can make the three angles sum equal to 180°.

If atriangle is a right angled triangle, then one angle which is right angle
will be equal to 90° and the other two acute angles can make the three
angles sum equal to 180°.

Hence, we can say that a triangle must have at least two acute angles.

16
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7.

Sol.

In the given fig., ZQ > ZR,PA P
is the bisector of ZQPR and
PM L QR. Prove that

1
Z/APM = E(AQ - £R)

Given: APQR, ZQ > ZR,PA is
the bisector of ZQPR and Q M—I A R
PM L QR.

1
To prove: ZAPM = E(ZQ - ZR)

Proof: Since, PA is the bisector of ZQPR
ZQPA =ZAPR (1)
In ZPQM, £Q+ £ZPMQ + LQPM =180°

[Angle sum property of a triangle]
= ZQ+90°+ ZQPM = 180° [ ZPMQ=90°]
= Z£Q=90°- ZQPM -(2)
In APMR, ZPMR + /R + ZRPM = 180°

[Angle sum property of a triangle]

=590°+ /R + Z/RPM = 180° [-- ZPMR=90°]
= /R =180°-90°— Z/RPM

= ZQ=90°— ZQPM

= ZPRM =90°— /RPM .0

Subtracting equation (3) from equation (2), we get

£Q—ZR=(90° - LQPM)—(90° - ZRPM)

£Q—ZR=/ZRPM - ZQPM

£Q - £ZR=(LRPA + ZAPM) - (£LQPA — ZAPM) ...®
£Q—£ZR=ZQPA+ ZAPM — ZQPA + ZAPM [Using equation (1)]
£Q—-£ZR=2/ZAPM

L}

=  /APM= %(LQ - /R)

Hence, proved.

17
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