Class IX Chapter 6 - Lines and Angles Maths

Exercise 6.1

Question 1:

In the given figure, lines AB and CD intersect at O. If ZAOC+ £BOE =T70° 3ng

ZBOD =40% 4/ BOE and reflex ~COE.

Answer:

AB is a straight line, ravs OC and OE stand on it.
s LAOCH+ ZCOE + ZBOE =180°

= (£AOC + ZBOE )+ ZCOE =180°

= 70°+ ZCOE =180°

= ZCOE =180"-70°=110°

Reflex #COE =360°-110°=250°

CD is a straight line, rays OE and OB stand on it.
S ZC0OE+ £ZBOE + £BOD =180°

= 1107+ ZBOE + 40° =180°

= ZBOE =180°-150°=30°

Question 2:

In the given figure, lines XY and MN intersect at O. If ZPOY = 90%and a:b = 2 : 3,
find c.
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Answer:

Let the common ratio between a and b be x.
S.a=2x,and b = 3x

XY is a straight line, rays OM and OP stand on it.
S ZXOM + £ZMOP + ZPOY = 180°

b+ a+ ZPOY = 180°

3x + 2x + 900 = 180°

5x = 90°

x = 189

a=2x=2x 18 = 36°

b = 3x= 3 x18 = 540

MN is a straight line. Ray OX stands on it.

- b+ ¢ = 18009 (Linear Pair)

540 + ¢ = 180°

c = 1800 — 540 = 1269°

S.c=126°
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In the given figure, ZPQR = ZPRQ, then prove that ZPQS = ZPRT.

]'I-

-l{i § e L

Answer:

In the given figure, ST is a straight line and ray QP stands on it.
. ZPQS + ZPQR = 1809 (Linear Pair)

ZPQR = 180° — ZPQS (1)

ZPRT + ZPRQ = 180° (Linear Pair)

Z/PRQ = 180° — ZPRT (2)

It is given that ZPQR = ZPRQ.

Equating equations (1) and (2), we obtain

1800 — /PQS = 180" — ZPRT

ZPQS = ZPRT

In the given figure, if AHY=WH 2 then prove that AOB is a line.

Answer:

Page 3 of 15



Class IX Chapter 6 - Lines and Angles Maths

It can be observed that,

X+ y+z+ w=360°(Complete angle)
It is given that,

X+y=z+w

Sox+y+x+y=3600

2(x + y) = 360°

X + y = 180°

Since x and y form a linear pair, AOB is a line.

In the given figure, POQ is a line. Ray OR is perpendicular to line PQ. OS is another
ray lying between rays OP and OR. Prove that

1
ZROS= :{ZQUH ZPOS).

. ] :
P 0

Answer:

It is given that OR L PQ

OO0 OPOR = 90°

O OPOS + OSOR = 90°

OROS = 90° — OPOS ... (1)

OQOR = 90° (As OR O PQ)

O0QOS — OROS = 90°

OROS = OQOS — 90° ... (2)

On adding equations (1) and (2), we obtain
2 OROS = OQOS — OPOS
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1

OROS = 2 (OQOS — OPOS)

It is given that OXYZ = 64" and Xy is produced to point P. Draw a figure from the
given information. If ray YQ bisects JZYP, find OXYQ and reflex CJQYP.

Answer:

It is given that line YQ bisects [OPYZ.
Hence, OOQYP = OJZYQ

It can be observed that PX is a line. Rays YQ and YZ stand on it.
O OXYZ + OzYQ + OQYP = 180°
O 640 + 200QYP = 180°

O 20QYP = 180° — 649 = 116°

O OQYP = 580

Also, JZYQ = OQYP = 589

Reflex OQYP = 360° — 589 = 302°
OXYQ = OXYZ + OzYQ

= 640 + 580 = 1220
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In the given figure, find the values of x and y and then show that AB || CD.

S0F

Answer:

It can be observed that,

500 + x = 1809 (Linear pair)

x = 1300 ... (1)

Also, y = 1300 (Vertically opposite angles)

As x and y are alternate interior angles for lines AB and CD and also measures of

these angles are equal to each other, therefore, line AB || CD.

In the given figure, if AB || CD, CD || EF and y: z = 3: 7, find x.

4

AV

)

3

Answer:
It is given that AB || CD and CD || EF

0 AB || CD || EF (Lines parallel to the same line are parallel to each other)
It can be observed that
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x = z (Alternate interior angles) ... (1)

Itisgiventhaty:z=3:7

Let the common ratio between y and z be a.

Oy=3aandz=7a

Also, x + y = 180° (Co-interior angles on the same side of the transversal)
z + y = 1809 [Using equation (1)]

7a + 3a = 180°

10a = 180°

a=189°

Ox=7a=7x 180 = 126°

In the given figure, If AB || CD, EF O CD and OGED = 1269, find JAGE, JGEF and
CIFGE.
G F

———————
A B
I
.[' E D
Answer:

It is given that,

AB || CD

EF O CD

OGED = 126°

O OGEF + OFED = 126°

O OGEF + 90° = 126°

O OGEF = 36°

OOAGE and OOGED are alternate interior angles.
O OAGE = OOGED = 126°

However, OJAGE + OFGE = 180° (Linear pair)
O 126° + OFGE = 180°
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O OFGE = 1800 — 126° = 540
O OAGE = 1269, OGEF = 369, OFGE = 54°

In the given figure, if PQ || ST, OPQR = 110° and OORST = 130°, find OQRS.
[Hint: Draw a line parallel to ST through point R.]

PO

[ LU

X R Y

Let us draw a line XY parallel to ST and passing through point R.

COPQR + OQRX = 180° (Co-interior angles on the same side of transversal QR)
O 110° + OQRX = 180°

O OQRX = 70°

Also,

CORST + OSRY = 1800 (Co-interior angles on the same side of transversal SR)
1300 + OSRY = 180°

OSRY = 500

XY is a straight line. RQ and RS stand on it.

O OQRX + OQRS + OSRY = 1800

70° + OQRS + 500 = 180°

OQRS = 180° — 120° = 60°

In the given figure, if AB || CD, OAPQ = 50° and OOPRD = 1279, find x and y.

Page 8 of 15



Class IX Chapter 6 - Lines and Angles Maths
s p i
A 50 B
127
! ey
cQ R D

Answer:

JAPR = [OOPRD (Alternate interior angles)

500 + y = 1279°

y = 1270 — 500

y =779

Also, OOAPQ = OPQR (Alternate interior angles)
500 = x

Ox=50°andy = 770

In the given figure, PQ and RS are two mirrors placed parallel to each other. An

incident ray AB strikes the mirror PQ at B, the reflected ray moves along the path BC

and strikes the mirror RS at C and again reflects back along CD. Prove that AB || CD.
o 2] 0

Let us draw BM O PQ and CN O RS.
As PQ || RS,
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Therefore, BM || CN

Thus, BM and CN are two parallel lines and a transversal line BC cuts them at B and
C respectively.

00O2 = O3 (Alternate interior angles)

However, J1 = 2 and O3 = 4 (By laws of reflection)

O01=02=03=04

Also, 01 + 02 =03 + 04

OABC = OODCB

However, these are alternate interior angles.

OAB || CD
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In the given figure, sides QP and RQ of APQR are produced to points S and T
respectively. If OJSPR = 1359 and OOPQT = 1109, find OPRQ.

T Q R

Answer:

It is given that,

[OSPR = 135° and OJPQT = 110°

[OSPR + QPR = 1809 (Linear pair angles)

0 135° + OQPR = 1800

00 OQPR = 459

Also, OOPQT + OPQR = 180° (Linear pair angles)
0 110° + OPQR = 1800

0 OPQR = 70°

As the sum of all interior angles of a triangle is 1809, therefore, for APQR,
OQPR + OOPQR + COOPRQ = 180°

[0 45° + 70° + OOPRQ = 1809

OO0 OPRQ = 180° — 115°

OO0 OPRQ = 65°

In the given figure, OOX = 629, OXYZ = 549, If YO and ZO are the bisectors of [OXYZ
and [OXZY respectively of AXYZ, find JOZY and OOYOZ.
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¥ z

Answer:

As the sum of all interior angles of a triangle is 180°, therefore, for AXYZ,
OX + OXYZ + OXZY = 180°

620 4+ 540 + [OXZY = 180°

OXZY = 180° — 1169

OXZY = 640
6
gozy = 2 =320 (OZ is the angle bisector of OXZY)

54
Similarly, 0OYZ = 2 = 270
Using angle sum property for AOYZ, we obtain
0oyz + OYOZ + OO0zZyY = 180°
27° + OOYOZ + 320 = 180°
OYOz = 1800 — 59°
Oyoz = 121°

In the given figure, if AB || DE, OOBAC = 35° and OCDE = 539, find OODCE.

Answer:
AB || DE and AE is a transversal.
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COBAC = OCED (Alternate interior angles)

O OCED = 35°

In ACDE,

OCDE + OCED + ODCE = 180° (Angle sum property of a triangle)
530 + 350 + ODCE = 180°

ODCE = 180° — 88°

ODCE = 92¢°

In the given figure, if lines PQ and RS intersect at point T, such that COPRT = 409,
COORPT = 959 and OOTSQ = 759, find OSQT.
P

g5

F0r g

Answer:

Using angle sum property for APRT, we obtain
OOPRT + ORPT + OPTR = 180°

400 + 950 + [OPTR = 180°

COPTR = 180° — 135°

COPTR = 450°
[0STQ = OPTR = 459 (Vertically opposite angles)
OSTQ = 450

By using angle sum property for ASTQ, we obtain
OSTQ + OSQT + OQST = 180°

450 + [SQT + 75° = 1800

OSQT = 180° — 120°

OSQT = 60°
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In the given figure, if PQ O PS, PQ || SR, OSQR = 28% and OQRT = 659, then find
the values of x and y.

i Q
[

65"
5 [ T

L)

Answer:
It is given that PQ || SR and QR is a transversal line.
COPQR = OQRT (Alternate interior angles)

X + 280 = 650
X = 650 — 2809
x = 370

By using the angle sum property for ASPQ, we obtain
OSPQ + x + y = 180°

900 + 379 + y = 180°

y = 1800 — 1270

y = 530

“+x =37%and y = 53°

In the given figure, the side QR of APQR is produced to a point S. If the bisectors of
1

COPQR and OOPRS meet at point T, then prove that OOQTR= 2 LIQPR.
T

v

0 R &
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Answer:

In AQTR, OOTRS is an exterior angle.

- OQTR + OTQR = OTRS

OQTR = OTRS — OTQR (1)

For APQR, OPRS is an external angle.

-~ OQPR + OPQR = [OPRS

COQPR + 20O0TQR = 2OTRS (As QT and RT are angle bisectors)
QPR = 2(OTRS — OTQR)

QPR = 20QTR [By using equation (1)]

]
OQTR = 2 OQPR
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