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LINES AND ANGLES

1.
Sol.
2.
Sol.

EXERCISE 6.1

In Fig. lines AB and CD intersect at O. If ZAOC+ ZBOE =70° and ZBOD =40°, find

Z/BOE and reflex ZCOE .

ZAOC = ZBOD [Vertically opposite angles]

ZAOC =40°

[...ZBOD =40°, given]

ZAO0C+ £ZBOE =70°

40°+ ZBOE = 70° [From (1)]

/BOE =70°-40°=30°

/AOC + ~COB =180° [Linear pair]

So, ZA0C+ £ZCOE + ZBOE =180°
or 40°+ £ZCOE +30° =180°

[From (1) and (2) ]

So, «COE =180°-40°-30° =110°

Therefore, Reflex ZCOE =360°-110° = 250°

In Fig. lines XY and MN intersect at O. If ZPOY =90° and a:b=2:3, find c.

Here, a:b=2:3 and a+b = ~2ZPOX = ZPOY -90°

and sum of the ratios =2+3=5.
a:§x90°: 2x18°=136°

and b=g><90°:3x18°:54°

Also, MN is a line.
Since, ray OX stands on MN, therefore /MOX + ZXON =180°

or b+c=180°
= €+54°=180° = ¢=180°-54°=126°
Hence, c=126°.

[Linear pair]
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3. In Fig. ZPQR = £ZPRQ, then prove that /PQS= ZPRT.
P
Sol. S Q R T
SRT is a line.
Since QP stands on the line SRT, therefore Z/PQS+ Z/PQR =180° [Linear Pair]
(1)
Since RP stands on the line SRT, therefore Z/PRQ+ ZPRT =180° [Linear pair]
(2)
From (1) and (2), we have
/PQS+ /PQR = Z/PRQ+ ZPRT [.". Each side =180°]
-(3)
Also, ZPQOR =_/PRQ [Given] (4)
Subtracting (4) and (3), we have
/PQS=/PRT
4. In Fig., if X+Y =W +Z, then prove that AOB is a line.
Sol.  Since the sum of all the angles round a point is equal to 360°, therefore
(LBOC + LCOA) + (LBOD + LAOD) =360°
= (x+y)+(w+2z)=360°
But X+Y=W+2Z [Given]
(x+y)+(x+y)=360°
2(x+y)=360°
(x+y)= 360° _ 1800
Thus, ZBOC and ZCOA as wellas ZBOD and ZAOD form linear pairs. Consequently,
OA and OB are two opposite rays. Therefore, AOB is a straight line.
5. In fig. POQ is a line. Ray OR is perpendicular to line PQ. OS is another ray lying between rays

OP OR. Prove that ZROS = %(ZQOS— LPOS) .
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Sol. Given. Since, OR is perpendicular to line PQ. OS is another ray lying between rays OP and OR.
1

To prove. ZROS = E(AQOS — LPOS)

Proof. ZQ0S— /POS =(£QOR + £ROS) - ~POS

= 90°+ ZROS - /POS
= (90°— ZPOS)+ /ROS

=(£ROP—2P0OS)+/ROS [ ZROP =90°]

= /R0OS+ ZROS
=2/R0OS
6.
It is given that ZXYZ = 64° and XY is produced to point P. Draw a figure from the given
Information. If ray YQ bisects £ZYP, find ZXYQ and reflex ZQYP .
X
Y
PAQ
X
v )64
Sol.
Z
P#Q

Since XY is produced to point P, therefore XP is a straight line.
Now ray YZ stands on XP.

S LXYZ+ £LZYP =180° [Linear Pari]
= 64°+ £ZYP =180° [..£LXYZ=64°]
= ZZYP =180°-64°=116°

Since ray YQ bisects ZLZYP,
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116°
Therefore ZQYP=/2YQ = =58°
Now, IXYQ=4XYZ+/ZYQ
= ZXYQ=64°+58°=122°
and reflex ZQYP =360°—- ZQYP =360°—-58° = 302°
EXERCISE 6.2
1. In the figure below, find the values of x and y and then show that AB||CD.

Sol.

Sol.

50
A X B
y
C 130°
y =130° [Vertically opposite angles]
Further, 50°+ x =180° [Linear pair]
= x =130°
Hence, X =y=130° [From eqn. No. (1) and (2) ]
Transversal intersects lines AB and CD.
Such that X=Y. [Alternate interior angles]

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

AB||CD and CD || EF (1)
[Given]
A=y [Vertically opposite angels]
L1+ £7Z =180
[CD||EF and £1, £z are on the same side of the transversal]
= y+z=180° (2)
Given: y:z:3:7:>X:§:>y:3—Z
z 7 7
= 3—Z+Z =180°= &:180"
7 7
[using equation (2)]
z=126°
So, y=180°-126° =54°
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Sol.

[Using equation (1) ]

- X+Yy =180° = x+54° =180°—-54° =126°

In figure, AB||CD,EF L CD and ZGED =126°, find ZAGE, Z/GEF
and ZFGE.

A G F B
c E D
AB || CD and GE is transversal.
So, /FGE = ZGED [Alternate angles]
= AGE =126°.
As we have, Z/GED = Z/GEF+ ZFED
=126° = Z/GEF+90° [EF i CD]
= ZGEF =126°-90°=36°.

Again, AB||CD and GE is transversal.
/FEG + £ZGED =180°
[sum of interior angles on the same side of transversal is
180°]
= /FGE +126° =180°
= Z/FGE =180°-126°=54°,
In figure, if PQ||ST, ZPQR =110° and ZRST =130°, find ZQRS.
[Hint: Draw the parallel to ST through point R.]

S T
P Q -
110° 130

R

Construction: Through R draw a line XRY parallel to PQ.
Proof: PQ|| XRY and QR is transversal.

/PQR = ZQRY =110° (1) [Alternative angles]

Also, PQ||ST [Given]
and PQI|IRY [Construction]
So, ST|| XRY and SR is transversal.

Hence ZTSR + ZSRY =180° [Sum of interior angles on the same side of transversal]
= 130°+ LSRY =180°

= ZSRY =180°-130° =50°

Also, ZQRY = ZQRS+ ZSRY
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’ = 110° = ZQRS+50°

= ZQRS=110°-50°=60°.

> In Fig, if AB||CD, ZAPQ =50° and ZPRD =127°, find x and y.
A P B
50°
127°
Q R
B B
hl 50° C
127°
Sol.
c Q R D
Here, AB||CD and transversal PQ intersects them at P and Q respectively.
/PQR = ZAPQ [Alternate angles]
= X =50° [.. ZAPQ =50° (given)]
Also, AB|| CD and transversal PR intersects them at P and R respectively.
ZAPR = /PRD

= ZAPQ+ ZQPR =127°

= 50°+y =127°

= y=127°-50°=77°

Hence, X =50° and y=77°.

In 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.

P B Q

Sol.

Given. Mirror PQ || Mirrors RS.

An incident ray AB strikes the mirror PQ at B, the reflected ray moves along the path C ad
strikes

the mirror RS at C and again reflects back along CD.

To prove. AB||CD

Construction. Draw normal BN on PQ and CM on RS.
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Proof. A+ /2=/3+ 44( BN L PQ)

S £2=2/3
(Angle of incidents =Angle of reflection)
= A+12=12+/L4= A=/4
(3)
Similarly, /5=/8.
(2)

But Z4=/5 (Alternate angles)

-(3)
From (1),(2) and (3), we have

A=/8

(4)
Now, /PBC = /BCS (Alternate angels)

-(5)
Subtracting (4) from (5), we have

/PBC—-/1=/BCS- /8= LABC=«BCD
EXERCISE 6.3
1. In figure, sides QP and RQ of APQR are produced to points S and T respectively. If
ZSPR =135° and ZPQT =110°, find ZPRQ.
S
PA)135°
Sol B 110°
T Q R

In APQR, ZPQT = ZQPR + ZPRQ [Exterior angle property]

= 110°= ZQPR + ZPRQ (1)
Also, ZSPR + ZQPR =180° [Linear pair]
= 135°+ ZQPR =180° = ZQPR =180°-135° =45°.
Substituting the value of ZQPR in (1) , We get
110°=45°+ /PRQ = /PRQ =110°—-45° =65°
2. In figure, X =62°, /XYZ =54°.If YO and ZO are the bisectors of /XYZ and /XZY
respectively of AXYZ, find £/OzY and ~YOZ
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62°
0]
Sol. 54°
Y Z
Consider AXYZ AYXZ+ £LXYZ+ £ZXZY =180° [Angle-sum property]
= 62°+54° + /XZY =180° [.. ZYXZ =62°, ZXYZ =54°]
= ZXZY =180°—62°—54° = 64°
Since YO and ZO are bisectors of ZXYZ and ZXZY , therefore
/Z0YZ = %x ZXYZ = %x54° =27°
1 1
and, Z07ZY :EX LXZY :Ex 64° = 32°

Now, in AOYZ, we have:
ZYOZ+ £0YZ+ £0ZY =180°
[Angle-sum property]
ZY0OZ+27°+32°=180°

= £ZY0Z =180°-27°-32°=121°
Hence, Z02ZY =32° and £LYOZ =121°.
3. In figure, if AB || DE, ZBAC =35° and ZCDE =53°, find ZDCE.
A B
L 35°
C
VAN
D E
Since AB || DE and transversal AE intersects them at A and E respectively, therefore
/DEA = ZBAE

[Alternate angles]
= /DEC =35°

[ Z/DEA = ZDEC and ZBAE = 35°]
In ADEC, we have:

/DCE + ZDEC + ZCDE =180° [Angle-sum property]
=  /DCE +35°+53°=180°
= /DCE =180°-35°—-53° =92°
Hence, /DCE =92°.
4. In figure, if lines PQ and Rs intersect at point T, such that Z/PRT =40°, ZRPT =95° and

/TSQ=75°, find ZSQT.




Infinityy ., Sri Chaitanya
’ Learn ' Educational Institutions

A

Sol. R \757/

Q

In APRT, Z/P+ /R + ZPTR =180° [Sum of angles of a triangle is 180° .]

= 95°+40°+ ZPTR =180°

=  ZPTR=180°-135°=45° (1)

Also, /STQ=/PTR [Vertically opposite angles]

= ZSTQ =45° (2)

[using eqn. (1)]

In ATSO, ASTO+ /S+ /ZTQS=180° [ASP of A]

= 45°+75°+ /TQS=180°

= ZTQS=180°-120° =60°
5. In figure, if PQ L PS, PQJ|ISR, ZSQR =28° and ZQRT =65°, then find the values of
xandy.

P X Q

28°
y
Sol. 65°
S R T
Using exterior angle property in ASRQ, we have:
ZQRT = /RQS+ QSR

= 65° =28°+ ZQSR [ ZQRT =65°, ZRQS= 280]

= ZQSR =65°—-28°=37°

Now, PQ || SR and the transversal PS intersects them at P and S respectively.

.. /PSR + £SPQ =180° [Sum of the interior angles on the same side of the transversal is

180°]

= (LPSQ + AQSR) +90° =180°

= y+37°+90°=180°

= y =180°-90°—-37°=53°

In the right triangles SPQ, we have:

/PQS+ /PSQ =90°

= X +53°=90°

= X =90°-53°=37°

Hence, X =37° and y=53°.
6. In figure, the side QR of APQR is produced to a point S. If the bisectors of ZPQR and

1
ZPRS meet at the point T, then prove that ZQTR = ELQPR .
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Sol. 4
Q - R )
Let /PQT =21
ZTQR =12
/PRT = /3
/TRS=/4

Also, not that: 2x £3=2x £4 = ZPRS {..RT bisects ZPRS }...(1)

and 2x/=2x/2=/PQR {.. QT bisects LPQR}...(Z)

/PRS=/P+ /PQR [By exterior angle property] (3)

Now, from equation (1) we can put either 2x £3or 2x /3 or 2x Z4 in place of ZPRS

and also
2x /1 or 2x £2 in place of ZPQR in equation (3)

Hence, by suitable replacement, we get
2x/4=/P+2x/2
.(4)

Now, in ATOR, L4=22+/T

(5)

Value of £4=/2+ /T from equation (5) to equation (3)
2><[42+LT]=LP+2><42

= 2x L2+ 2% LT =/P+2x/2

On cancelling 2% Z£2 from both sides, we get
2x /LT =/P
2% Z/QTR = ZQPR

or,

- /QTR = %AQPR



