RD Sharma Solutions Class 9 Chapter 8 Ex 8.1

Q1: Write the complemento feach o fthe following angles:

() 20° (m)35° (M)90° {iv)77° {v)30°
Ans: (i) given angle is 20
Since, the sum of an angle and its compliment is 90
Hence, its compliment will be (90 - 20 =70)

(ii) Given angle is 35
Since, the sum of an angle and its compliment is 90

Hence, its compliment will be (90 - 35 =55)
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(iii)  Given angle is 90
Since, the sum of an angle and its compliment is 90
Hence, its compliment will be (90 - 90 =0)

(hr) Given angle is 77
Since, the sum of an angle and its compliment is 90
Hence, its compliment will be (90 - 77 =13)

(v) Given angle is 30
Since, the sum of an angle and its compliment is 90
Hence, its compliment will be (90 - 30 =60)
Q2 : Write the supplemento feach o fthe following angles:

(i)54° (m)132° (iii) 138°
Ans: (1) The given angle is 54,
Since the sum of an angle and its supplement is 180,
Hence, Its supplement will be (180 - 54 =126)

(ii) The given angle is 132,
Since the sum of an angle and its supplement is 180,
Hence, its supplement will be 180 - 132 =48

fill) The given angle is 138,
Since the sum of an angle and its supplement is 180,
Hence, Its supplement will be 180 - 138 =42
Q3:Ifanangleis 28° less than its complement, findits measure?
Ans:  Letthe angle measured be'x ' in degrees
Hence, Its complement will be 90 —x°

Angle =Complement - 28
Xx=(90 - x)- 28

2x =62

x =31

Therefore, angle measured is 31°

Q4 : Ifan angleis 30° more titan halfo fits complement find the measure o fthe angle?
Ans: Letthe measured angle be'x"'

Hence its complement will be (90-x)

It is given that.

Angle =30 + complement/2

x=30+(90-x)/2
3f =30 + 45

3x =150

x =50

Therefore the angle is 50°

Q5: Two supplementaryangles are in the ratio 4:5.Find the angles?
Ans: Supplementary angles are in the ratio 4:5

Let the angles be 4x and 5x

It is given that they are supplementary angles

Hence 4x + 5x = 180

9x =180
x =20

Hence, 4x =4 (20) =80
5(x) =5 (20) =100

Hence, angles are 80 and 100



Q6: Two supplementaryangles differby48°.Find the angles ?
Arts:  Giventhat two supplementary angles differ by 48°
Let the angle measured be x°
Therefore, Its supplementary angle will be (180 —x)°
Itis given that:

(180 - x) - x=48
(180-48) =2x
2x =132

x =132/2

X =66

Hence, 180 - x = 114°

Therefore, the angles are 66 and 114.

Q 7:Anangleis equalto 8 times its complement. Determine its measure?
Ans: Itis given that required angle = 8 times its complement

Let'x ' be the measured angle

angle =8 times complement
angle =8 (90 - x)

Xx=8(90 - x)

X =720 - 8x

X +8x =720

9x =720

x =80

Therefore measured angle is 80.

Q8: Iftheangles (2x —10)° and(x —5)° are complementary, findx?
Ans:Given that (2x —10)° and (x —5)° are complementary

Since angles are complementary, their sum will be 90

(2x-10) +(x-5) =90
3x-15=90

3x =90+ 15

3x =105

x =105/3

x =35

Hence, the value of x = (35)°

Q9: If die complimento fan angle is equalto die supplemento f Thrice ofitself, find die measure ofdie angle ?
Ans: Let the angle measured be'x ' say.

Its complementary angle is (90 - x) and

Its supplementary angle is (180 - 3x)

Given that. Supplementary of 4 times the angle = (180 - 3x)

According to the given information;

(90 - x) =(180 - 3x)
3x- x=180- 90

2x =90

x =90/2

X =45

Therefore, the measured angle x = (45)°

Q 10: If an angle differs from its complementby(10)°, find the angle ?
Ans: Let the measured angle be'x ' say

Given that.

The angles measured will differ by (20)°

x-(90-x) =10

x-90+x=10
2x =90+ 10



2x =100
x =100/2
x =50

Therefore the measure of the angle is (50)°

Q 11: If the supplementofan angle is 3 times its complement, find its angle ?
Ans: Letthe angle in case be'x"'

Given that.

Supplement of an angle = 3 times its complementary angle

Supplementary angle =180 - x

Complementary angle =90 - x

Applying given data,

180 - x =3 (90 -x)
3x- x=270- 180
2x =90

X =90/2

X =45

Therefore, the angle in case is 45°

Q 12: if die supplementofan angle is two third o fltself. Determine the angle and Its supplement?
Ans:  Supplementary of an angle = jangle

Letthe angle in case be'x ",

Supplementary of angle x will be (180 - x)

It is given that

180 - x =-|x

(180 - x)3=2x
540 -3x = 2x

5x =540

x =540/5

x =108

Hence, supplementary angle =180 - 108 =72

Therefore, angles in case are 108°andsupplementaryangleis72°

Q 13: An angleis 14° more than its complementary angle. Whatis its measure?
Ans: Letthe angle in case be'x ",

Complementary angle o f'x " is (90 - x)

From given data,

x-(90-x) =14

Xx-90+x=14
2x =90 + 14
2x =104

x =104/2

x =52

Hence the angle in case is found to be 52°

Q 14: Themeasure ofan angle is twice the measure o fits supplementaryangle. Find the measure o fdie angles?
Ans: Letthe angle in case be'x'

The supplementary of a angle x is (180 - x)

Applying given data:

X =2 (180 -x)

X =360 -2x
3x =360

x =360/3
x =120

Therefore the value of the angle in case is 120
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Q 1:In the belowFig. OA and OB are opposite rays:
(i)Ifx=25, whatls the value ofy ?

(I 'fy=35, whatis the valueofx ?
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(i) Given that,

X =25

Since ZAOC and ZBO C form a linear pair
ZAOC + ZBOC = 180°
Giventhat ZAOC = 2y + 5and ZBOC = 3x
ZAOC + ZBOC = 180°
(2y +5) +3x =180

(2y+5)+ 3 (25) =180
2y+5+75=180

2y +80 =180

2y =180 - 80 =100

y =100/2 =50

y =50

(i) Given that,

y=35

ZAOC + ZBOC = 180°
(2y+5)+3x =180

(2(35) + 5) + 3x =180
(70+5)+ 3x =180
3x=180- 75

3x =105

x =35

Q2: Inthebelow figure, write allpairs o fadjacentangles and all the linearpairs.

(iy ZAOC,zCcoOB
(i)ZAODZBOD
()ZAOD, ZCOD
(zBOC,ZCOD
Linear pairs:ZAOD, ZBOD, ZAOC,ZBOC

Q 3:In diegiven belowfigure, findx. FuriherfindZCOD, ZAOD, ZBOC



ZAOD + ZBOD = 180°

ZAOD + ZBOC + ZCOD = 180°

Given that,

ZAOD ={x + 10)°, ZCOD = x°, ZBOC = {x + 20)°

(x+10)+x+(x+20)=180
3x +30 =180

3x=180- 30

3x=150/3

x =50

Therefore, ZAOD = (x + 10)

=50 + 10 =60

ZCOD = x = 50°

ZCOD =(x + 20)

=50+20=70

ZAOD = 60°ZCOD = 50°ZBOC = 70°

Q4: In the Givenbelowfigure rays OA OB, OC, OPand OEhave the common endpoint0. Showthat
ZAOB + ZBOC + ZCOD + ZDOE + ZEOA = 360°

Ans: Given that 0A,0B,0D and OE have the common end point 0.
A ray opposite to OA is drawn

Since ZAOB, ZB O F are linear pairs,

ZAOB + ZBOF = 180°

ZAOB + ZBOC + ZCOF = 180° — (1)

Also,

ZAOE andZEOF are linear pairs

ZAOE + ZEOF = 180°

ZAOE + ZDOF + ZDOE = 180° —(©

By adding (1) and (2) equations we get

ZAOB + ZBOC + ZCOF + ZAOE + ZDOF + ZDOE = 180°
ZAOB + ZBOC + ZCOD + ZDOE + ZEOA = 180°

Hence proved.



Q5:In the Belowfigure, ZAO CandZB O C form e linearpair. Ifa - 2b =30°, finda andb ?

ZAOCandZBOC form a linear pair
Ifa- b=30

ZAOC = a°,ZBOC = b°

Therefore, a+b =180 — Q)
Givena- 2b =30 — (2)
By subtracting (1) and (2)
a+b-a+2b=180-30

3b =150
b =150/3
b =50

Since a- 2b =30

a- 2(50) =30

a=30+ 100

a =130

Hence, the values of a and b are 130°and 50° respectively.

Q 6: Howmanypairs ofadjacentangles are formed when two lines intersectata point ?
Ans:Four pairs of adjacent angles will be formed when two lines intersect at a point.
Considering two lines AB and CD intersecting at 0

The 4 pairs are:

(zAOD,zDOB),(zDOB,ZBOC), (ZCOA,ZAOD)and {ZBOC,ZCOA)
Hence, 4 pairs of adjacent angles are formed when two lines intersect at a point.

Q 7: Howmanypairs ofadjacentangles, In all, canyou name in the figure below ?

ZEOC,zZDOC
ZEOD,ZDOB
ZD0OC,zZCOB
ZEOD,ZDOA
ZDOC,ZCOA
ZBOC,ZBOA
ZBOA,ZBOD
ZBOA,ZBOE
ZEOC,ZCOA

ZEOC,zZCOB



Hence, 10 pair of adjacent angles.

Q 8: In the below figure, find value o fx ?

Ans .'Since the sum of all the angles round a point is equal to 360°

3x +3x + 150 + x =360
7x =360 - 150

7x =210

x =210/7

x =30

Value of x is 30°

Q9:In diebelow figure, AOC s a line, findx

,Al7s:Since ZAOB and, ZB O C are linear pairs,

ZAOB + ZBOC = 180°

70 + 2x =180
2x =180 - 70
2x =110

x =110/2

X =55

Hence, the value of x is 55°

Q 10: In the below figure POSIs a line, Findx?

ZPOQ + ZQOS = 180°



ZPOQ + ZQOR + ZSOR = 180°
60 +4x+40 = 180

4x= 180-100

4x =80

x=20

Hence, Value ofx =20

Q 11:In the below figuresACBis a line suchthatZD CA = 5x and, ZD CB = Ax. Findthe valueofx?

[Since they are linear pairs]
ZDCA = 5xand ZDCB = Ax

5x +4x =180
9x =180
x=20

Hence, the value of x is 20°

Q 12:In thegiven figure, GivenZPOR =

ZPOR and ZQORarelinearparts
ZPOR + ZQOR = 180°

Also, given that,

ZPOR —3x and ZQOR = 2a: + 10

2x+10+ 3x =180

5x + 10 =180
5x =180 - 10
5x =170
x=34

Hence the value of x is 34°

3a:and ZQOR = 2a: + 10, Findthe value ofx for whichPOQ willbe aline?

Q 13:InFig:aisgreaterthan b by one third ofa rightangle. Find the value ofa andb ?

Ans: Since aand b are linear



a+b=180
a=180-b --(1)

From given data, a is greater than b by one third of a right angle

a=b+90/3
a=b+30
a- b=30— (2

Equating (1) and (2)
180- b=b+30

180-30 =2b
b=150/ 2
b=75

From (1)
a=180- b
a=180-75
a =105
Flence the values of aand b are 105° and 75° respectively.

Q 14:What value o fy wouldmake AOBa line in the below figure, fZAOB = Ayand ZBOC = (6y + 30) ?

ZAOC + ZBOC = 180°

6y + 30 + 4y = 180

10y + 30 =180

10y =180 - 30

10y =150

y =150/10

y=is
Flence value ofy that will make AOB a line is 15°
Q 15: If the figure below forms a linearpair,

ZEOB = ZFOC = 90 and ZDOC = ZFOG = ZAOB = 30

FindthemeasureofZFOE,ZCOB and ZDOE
Name all the rightangles

Name three pairs o fadjacent complementaryangles
Name three pairs ofadjacentsupplementaryangles
Name three pairs ofadjacentangles

Since ZAOF, ZFO G is a linear pair

ZAOF +30=180



ZAOF =180-30

ZAOF =150

ZAOB + ZBOC + ZCOD + ZDOE + ZEOF = 150
30+z+30+y+x=150

X+y+z=150- 30 - 30

X+y+2z=90— (1)

ZFOC = 90°

ZFOE + ZEOD + ZDOC = 90°

x +y +30 =90
Xx+y=90- 30
X +y =60 — (2)

Substituting (2) in (1)
x+y+z=90

60 +z =90
z=90- 60 =30

Given BOE =90

ZBOC + ZCOD + ZDOE = 90°
30 + 30 +DOE =90

DOE =90 - 60 =30

DOE =x =30

We also know that,
x +y =60

y=60- x
y=60- 30
y =30

Thuswe have ZFOE = 30,ZCOB = 30and ZDOE —30

(i) Right anglesare ZDOG,ZCOF,ZBOF,ZAOD

(iii) Adjacent complementary angles are (ZAOB,ZBOD); (ZAOC,ZCOD)-, (ZBOC,ZCOE);
(iv) Adjacent supplementary angles are (ZAOB, ZBOG); (ZAOC,ZCOG); (ZAOD, ZDOG);
(v) Adjacent angles are (ZBOC,ZCOD); (ZCOD,ZDOE); (ZDOE, ZEOF);

Q16: Inbelowfig. OP,0Q ORand OSare fourrays. ProvelhatzZPOQ + ZQOR + ZSOR + ZPOS = 360°

OP, OQ, OR and OS are four rays

You need to produce any of the ray OP, OQ, OR and OS backwards to a point in the figure.
Let us produce ray OQ backwards to a point T

Sothat TOQ is a line

Ray OP stands on the TOQ

Since ZTOP, ZPOQ is alinear pair

ZTOP + ZPOQ = 180° —

Similarly,

Ray OS stands on the line TOQ



ZTOS + ZSOQ = 180° — @

ButZzSOQ = ZSOR + ZQOR — 0)

So, eqn (2) becomes

ZTOS + ZSOR + ZOQR = 180°

Now, adding (1) and (3) yougetZTOP + ZPOQ + ZTOS + ZSOR + ZQOR = 360° — (4)
ZTOP + ZTOS = ZPOS

Eqgn: (4)becomes

ZPOQ + ZQOR + ZSOR + ZPOS = 360°

Q 17: In belowfig, ray OS stand on a line POQ. Ray ORandray OT ate angle bisectors 0ofZP O S and ZS 0O Q respectively. IfzP O S =x, find
ZROT?

Ray OS stand on a line POQ
Ray OR and Ray OT are angle bisectors of ZPOS and ZSOQ respectively
ZPOS = x
ZPOS and ZSOQ is linear pair
ZPOS + ZQOS = 180°
x+Q0S=180

QOS =180-x
Now, ray or bisector POS
ZROS = \ZPOS

x/2
ROS =x/2 [Since POS =x]
Similarly ray OT bisector QOS
ZTOS = \ZQOS
=(180-x)/2 [QOS =180-x]
=90 - x/2
Hence, ZROT = ZROS + ZROT
=x/2 +90 - x/2
=90
ZROT = 180°

Q18: Inthebelowfig lines PQand RSintersecteach otheratpoint0. IfZPOR : ZROQ — 5 : 7. Findallthe angles.



Ans: Given

ZPOR and ZR O P is linear pair

ZPOR + ZROP = 180°

Given that

ZPOR :ZROQ = 5:7

Hence, POR =(5/12)x180=75

Similarly ROQ=(7/7+5) 180 = 105

Now POS = ROQ = 105° [Vertically opposite angles]
Also, SOQ =POR =75° [Vertically opposite angles]

Q 19:In the below fig. POQisaline. Ray ORis perpendicularto line PQ. OSis anotherraylyingbetween rays OPand OR ProvethatZROS =
{ZQOS-ZPOS).

Ans .'Given that
OR perpendicular
ZPOR = 90°
ZPOS + ZSOR = 90 mmZPOR = ZPO S+ ZSOR]
ZROS = 90° - ZPOS — @
ZQOR =90 (v OR + PQ)
ZQOS-ZROS = 90°
ZROS = ZQOS - 90°
By adding (1) and (2) equations, we get
2ZROS = ZQOS-ZPOS

ZROS = \{ZQOS-ZPOS)
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Q 1: Inthe below fig, lines 11, and 12intersect at 0, forming angles as shown in the figure. Ifx =45. Find the values of x,y. z and u.



Ans:Given that

X =45°y =2, 7 =2, u=?

Vertically opposite angles are equal
Therefore z =x =45

z and u are angles that are a linear pair

Therefore, z +u =180

z=180- u
u=180 - x
u =180 - 45
u=135

x and y angles are a linear pair

x+y =180

y =180 - x
y =180-45
y =135

Hence, x =45,y =135,z =135 and u =45

Q 2: Inthe below fig. three coplanar lines intersect at a point 0 .forming angles as shown in the figure. Find the values of x,y, zand u .

Ans : \Vertically opposite angles are equal
S0ZSOD = z = 90°

ZDOF = y = 50°

Now, x +y +z =180 [Linear pair]

x+y+z=180
90 +50 +x =180
x=180-140

x =40

Hence values of x,y, z and u are 40,50,90 and 40 respectively in degrees.

Q 3 : Inthe given fig, find the values of x, y and z.

NowZx + Zy —180°

[Linear pair of angles]



x =180 - 25
x =155

Also,

z =x =155 [Vertically opposite angles]
y =25

z =155

Q4: Inthe below fig. find the value of x ?

Ans : Vertically opposite angles are equal
AOE =BOF =5x

Linear pair

ZCOA + ZAOE + ZEOD = 180°

3x +5x +2x =180
10x =180

x =180/10

x =18

Hence, the value of x =18°

Q 5: Prove that bisectors of a pair of vertically opposite angles are in the same straight line.

Lines AOB and COD intersect at point 0, such that
/AOC - /BOO
Also OE is the bisector of ADC and OF is the bisector of BOD

To prove: EOF is a straight line, vertically opposite angles are equal

AOD =BOO =5x —
Also,
AOC +BOD

2 AOD =2 DOF -
We know.

Sum of the angles around a point is 360



2 AOD +2 AOE +2 DOF =360
AOD+ AOE +DOF =180

From this we can conclude that EOF is a straight line.
Given that: - AB and CD intersect each other at 0

OE bisects COB

To prove: AOF =DOF

Proof: OE bisects COB

COE =EOB =x

Vertically opposite angles are equal

BOE =AOF =x — (1)
COE =DOF=x — (2)

From (1) and (2),
ZAOF = ZDOF = x
Flence Proved.

Q 6: Iftwo straight lines intersect each other, prove that the ray opposite to the bisector of one of the angles thus formed bisects the vertically
opposite angle.

Ans : Let AB and CD intersect at a point 0

Also, let us draw the bisector OP of AOC

Therefore,

AOP =POC — @)

Also, let's extend OP to Q.

We need to show that, OQ bisects BOD

Let us assume that OQ bisects BOD, now we shall prove that POQ is a line.
We know that,

AOC and DOB are vertically opposite angles. Therefore, these must be equal,
that is :AOC =DOB ' — (i)

AOP and BOQ are vertically opposite angles.

Therefore, AOP =BOQ

Similarly, POC =DOQ

We know that:AOP +AOD +DOQ +POC +B0OO +BOQ =360°
2 AOP +AOD +2 DOQ+ BOO =360°

2 AOP +2 AOD +2 DOQ =360°

2( AOP +AOD + DOQ) =360°

AOP +AOD +D0OQ =360 /2

AOP +AOD +DOQ =180°

Thus, POQ is a straight line.

Hence our assumption is correct. That is.

We can say that if the two straight lines intersect each other, then the ray opposite to the bisector of one of the angles thus formed bisects the
vertically opposite angles.

Q 7 :Ifone of the four angles formed by two intersecting lines is a right angle. Then show that each of the four angles is a right angle.



AB and CD are two lines intersecting at 0, such that

ZBOC = 90, ZAOC = 90ZA0D = 90"andZBOD = 90
{figure}

Proof:

Given that BOC =90

Vertically opposite angles are equal

BOC = AOD =90

AOC, BOC are a Linear pair of angles

ZAOC + ZBOC = 180°

[Linear pair]

AOC +90 =180
AOC =90

Vertically opposite angles

Therefore, AOC =BOD =90

Hence, AOC =BOC =BOD =A0D =90

Q 8 : Inthe below fig. rays AB and CD intersect at O.
() Determine y when x =60

(i) Determine x when y =40

AOC, BOC are linear pair of angles
ZAOC + ZBOC = 180°

=2x +y =180

=>2 (60)+y =180 [since x = 60]
=y =60

(i) Giveny =40

AOC and BOC are linear pair of angles

ZAOC + ZBOC = 180°



=2x +y =180
=>2x +40 =180
= 2x =180-140
=2x =140

=x =70

Q9 : Inthe below fig. lines AB. CD and EF intersect at 0. Find the measures of ZAOC, ZCOF, ZDOE and ZBOF.

ZAOE + ZEOB = 180°

ZAOE + ZDOE + ZBOD = 180°
=DOE =180-40-35 =105

Vertically opposite side angles are equal
DOE =COF =105

Now, ZAOE + ZAOF = 180°
[Linear pair]

AOE +AOC +COF =180

= 40 +AOC +105 =180

=AO0C =180-145

=A0C =35

Also, BOF = AOE =40 (Vertically opposite angles are equal)

Q 10 : AB, CD and EF are three concurrent lines passing through the point 0 such that OF bisects BOD. If BOF =35. Find BOC and AOD.

OF bisects BOD
BOF=35

Angles BOC and AOD are unknown

BOD =2 BOF =70 [since BOD is bisected]
BOD =A0C =70 [BOD and AOC are vertically opposite angles]
Now,

BOC +AOC =180

BOC +70 =180



BOC =110
AOD =BOC =110 (Vertically opposite angles]

Q 11 :In below figure, lines AB and CD intersect at 0. If ZAOC + ZBOE = 70° and ZBOD = 40°, find ZBOE and reflex ZCOE"?

Ans: Given that
AOC +BOE =70 and BOD =40
To find BOE
Here, BOD and AOC an vertically opposite angles
BOD =AO0C =40
Given, ZAOC + ZBOE = 70°,
=40 +BOF =70
=>BOF =70-40
=BOE =30
AOC and BOC are lines pair of angles
=A0C +COF +BOE =180
=COE =180-30-40
=>COE =110
Flence, Reflex COE =360 - 110 - 250.
Q 12: Which of the following statements are true (T) and which are false (F)?
(i) Angles forming a linear pair are supplementary.
(i) If two adjacent angles are equal and then each angle measures 90
(iii) Angles forming a linear pair can both acute angles.
(iv) If angles forming a linear pair are equal, then each of the angles have a measure of 90
Ans: (i)True
(i) False
(iii) False
(iv) true
Q 13 : Fill in Inc blanks so as to make the following statements true:
(i) Ifone angle of a linear pair is acute then its other angle will be__
(ii) A ray stands on a line, then the sum of the two adjacent angles so formed is___

(iii) Ifthe sum of two adjacent angles is 180, then the arms of the two angles are opposite rays.

Ans:
(i) Obtuse angle
(ii) 180 degrees

(iii) Uncommon
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Q1: Inbelow fig. AB CDand Z 1 and Z 2 are in the ratio 3 : 2. Determine all angles from 1to 8.



Z 1 and Z2 are linear pair of angle
Now, Z1 and Z2

=> 3x +2x =180

=>5x =180
=>x=180/5
=>x =36

Z1 = 3g;= 108°, Z2 = 2a8,= 72°

We know. Vertically opposite angles are equal
Z1 =73 = 108°

22 =274 =72

Z6 = Z7 = 108°

Z5=1278=72°

We also know, corresponding angles are equal
Z1 =75 = 108°

72 =176=172°

Q 2: Inthe below fig, I, m and n are parallel lines intersected by transversal p at X. Y and Z respectively. Find ZI, Z2 and Z3

Ans : From the given figure :

Z3+ ZmYZ = 180° [Linear pair]

=73 = 180-120

=73 = 60°

Now line | parallel to m

Zl = Z3 [Corresponding angles]
Zl = 60°

Also m parallel to n

=72 = 120° [Alternative interior angle]
Hence, Z1 = Z3 = 60°

Z2 = 120°

3. Inthe below fig, AB || CD || EF and GH || KL Find ZHKL



Now, alternative angles are equal

ZCHG = ZHGN = 60°

ZHGN = ZKNF = 60° [Corresponding angles]

Hence, ZKNG = 180-60 = 120

=ZGNK = ZAKL = 120° [Corresponding angles]

ZAKH = ZKHD = 25° [alternative angles]

Therefore, ZHKL = ZAKH + ZAKL = 25+ 120 = 145°

Q4 : Inthe below fig, show that AB || EF

Now, ZDCE + ZCEF = 35+ 145 = 180°

Therefore, EF || CD (Since Sum of Co-interior angles is 180) — (1)

Now, ZBAC = ZACD = 57°

=>BA || EF [Alternative angles are equal] - (2
From (1) and (2)

AB || EF [Since, Lines parallel to the same line are parallel to each other]
Hence proved.

Q5 : If below fig.if AB || CD and CD || EF, find ZACE.

Ans : Since EF || CD

Therefore, EFC + ECD =180 [co-interior angles are supplementary]
=>ECD=180- 130 =50

Also BA || CD

=>BAC =ACD =70 [alternative angles]

But, ACE + ECD =70

=>ACE =70 - 50 =20



Q6 :Inthe below fig, PQ || AB and PR || BC. If ZQPR = 102°, determine ZABC Give reasons.

Since PQ || AB

ZOQPR ~ ZBKR —102° [corresponding angles]

Since PR || BC

ZRKB + ZCBK = 180° [ Since Corresponding angles are supplementary]
ZCKB= 180-102 = 78

~ZCKB = 78°°

Q7: Inthe below fig, state Which lines are parallel and why?

Ans : Vertically opposite angles are equal

=Z7ZEOC = ZDOK = 100°

ZDOK = ZACO = 100°

Here two lines EK and CA cut by a third line and the corresponding angles to it are equal Therefore, EK || AC.

8. Inthe below fig. if l]jm, n || pand Z1 =85°. find Z2.

=71 =273 = 85°
By using the property of co-interior angles are supplementary

Z2 + 73 = 180°



Z2+ 55 = 180

Z2

180-85
Z2 = 95°

Q9 : Iftwo straight lines are perpendicular to the same line, prove that they are parallel to each other.

Z1 = 72 = 90°

Since, land m are two lines and it is transversal and the corresponding angles are equal
LIl M

Hence proved

Q 10 : Prove that if the two arms of an angle are perpendicular to the two arms of another angle, then the angles are either equal or
supplementary.

Ans : Consider be angles AOB and ACB

Given OA perpendicular to AO, also OB perpendicularto BO
To prove: ZAOB + ZACB = 180° (or) ZAOB + ZACB = 180°
Proof: Inaquadrilateral =ZA + ZO + ZB + ZC = 360°
[ Sum of angles of quadrilateral is 360 ]

=>180+0+B + C =360

=>0+ C=360-180

Hence AOB + ACB = 180 -

Also, B+ACB =180

=>ACB =180-90= ACES =90° -

From (i) and (ii), ACB = AOB =90

Hence, the angles are equal as well as supplementary.

Q11 : Inthe below fig, lines AB and CD are parallel and P is any point as shown in the figure. Showthat ZABP + ZCDP = ZDPB.



Given that AB ||CD

Let EF be the parallel line to AB and CD which passes through P

It can be seen from the figure

Alternative angles are equal

ZABP = ZBPF

Alternative angles are equal

ZCDP = ZDPF

ZABP + ZCDP = ZBPF + ZDPF
ZABP + ZCDP = ZDPB

Hence proved

AB parallel to CD, P is any point

To prove: ZABP + ZBPD + ZCDP = 360°

Construction : Draw EF || AB passing through P

ZABP + ZEPB = 180° [Sum of co-interior angles isl 80)

[Lines parallel to the same line are parallel to each other)

ZEPD + ZCOP = 180° — (1) [Sum of co-interior angles isl 80)

ZEPD + ZCDP = 180° - 2

By adding (1) end (2)

ZABP + ZEPB + ZEPD + ZCDP = (180 + 180)°

ZABP + ZEPB + ZCOP = 360°

Q12 :Inthe below fig, AB || CD and P is any point shown in the figure. Prove that: ZABP + ZBPD + ZCDP = 360°

Ans : Through P, draw a line PM parallel to AB or CD.

Now,

A8l PM =>ABP + BPM = 180



And

CD||PM = MPD + CDP = 180

Adding (i) and (i), we get A8P + ( BPM + MPD) CDP =360
=>ABP + BPD + CDP = 360

Q 13 : Two unequal angles of a parallelogram are in the ratio 2:3. Find all its angles in degrees.

Now, A +B =180 [Co-interior angles are supplementary]
2x +3x - 180 [AD Il BC and AB is the transversal)
=>5x =180

x =180/5

X =36

Therefore, A=2x36 =72

b=3x36 =108

Now, A =C =72 [Opposite side angles of a parallelogram are equal)
B=D=108

Q 14: If each of the two lines is perpendicular to the same line, what kind of lines are they to each other?

Let AB and CD be perpendicular to MN

ABD = 90 [AB perpendicularto MN] - ()
CON =90 [CO perpendicularto MN] — (i)
Now, ABD =CDN =90 (From (i) and (ii))

AB parallel to CD,

Since corresponding angles are equal

Q15: Inthe below fig, Z1 = 60° and z2 = (])rcZof aright angle. Prove that I|| m.



z1 = 60° and z2 = (-|)rd of aright angle

To prove : parallel Drawn to m

Proof Z1 =60

Z2 = (f) x 90 = 60

Since Z1 = Z1 = 60°

Therefore, Parallel to m as pair of corresponding angles are equal.

16. In the below fig, if []jm|jnand Z1 = 60°. Find Z2.

Ans : Since | parallel to m and p is the transversal

Therefore, Given: l||m||n

Z1 = 60°
To find 22
Z1 = Z3 = 60° [Corresponding angles]

Now, Z3andZA are linear pair of angles

Z3 + Z4 = 180°

60 +Z4 =180
Z4 =180 —- 60
=>120

Also, m||n and P is the transversal
Therefore Z4 =72 =120 (Alternative interior angle]
Hence 2 22 =120

Q 17: Prove that the straight lines perpendicular to the same straight line are parallel to one another.



Ans : Let AB and CD be drawn perpendicular to the Line MN

ZABD = 90° [AB is perpendicularto MN] — (i)
ZCON = 90° [CDis perpendicularto MN] — (i)
Now,

ZABD = ZCDN = 90° [From (i) and (ii)]
Therefore, ABJ|CD, Since corresponding angles are equal.

Q 18 : The opposite sides of a quadrilateral are parallel. If one angle of the quadrilateral is 601. Find the other angles.

AD|| BC
Since AB || CD and AD is the transversal

Therefore, A + D =180 (Co-interior angles are supplementary)

60 + D=180
D =180 - 60
D =120

Now. AD || BC and AB is the transversal

A +B=180 (Co-interior angles are supplementary)

60 +B =180

B =180 — 60

= 120

Hence, ZA = ZC = 60° and ZB = ZD = 120°

Q19 : Two lines AB and CD intersect at 0. If ZAOC + ZCOB + ZBOD = 270°, find the measures of ZAOC, ZCOB, ZBOD, ZDOA



Given: ZAOC + ZCOB + ZBOD = 270°
To find : ZAOC, ZCOB, ZBOD, ZDOA
Here, ZAOC + ZCOB + ZBOD —270° [Complete angle]

= 270 + AOD =360

= AOD =360- 270

= AOD = 90

Now, AOD + BOD = 180 [Linear pair]

90 + BOD =180

=> BOD=180-90

=>BOD =90
AOD =BOC =90 [Vertically opposite angles]
BOD =AOC =90 [Vertically opposite angles]

Q 20. Inthe below figure, p is atransversal to lines m and n, Z2 = 120° and Z5 = 60°. Prove that m|| n.

Given that

Z2 = 120° and Z5 = 60°

To prove,

Z2 + Z1 = 180° [Linear pair]

120+ Z1 = 180

Z1 = 180 - 120

Z1 = 60°

SinceZ1 = Z5 = 60°

Therefore, m||n [As pair of corresponding angles are equal]

Q21 : Inthe below fig. transversal t intersects two linesmand n, Z4 = 110° and Z7 = 65° Ism||n ?



Z4 = 110° and Z7 = 65°

To find : Is m||n

Here. Z7 = Z5 = 65° [Vertically opposite angle]

Now. Z4 + Z5 = 110+ 65 = 175°

Therefore, m is not parallel to n as the pair of co interior angles is not supplementary.

Q 22: Which pair of lines in the below fig. is parallel ? give reasons.

Therefore, AB || BC [ As sum of co interior angles are supplementary]
ZB + ZC = 65+ 115 = 180°
Therefore, AB || CD (As sum of interior angles are supplementary]

Q23 :If I, m, nare three lines such that I|| m and n perpendicular to |, prove that n perpendicularto m.

Given, I||m, n perpendicularto |
To prove: n perpendicularto m

Since l|lm and n intersects

=71 =272 [Corresponding angles]
But, U=90
=72 = 90°

Hence n is perpendicular to m

Q24 :Inthe below fig, arms BA and BC of ZABC are respectively parallel to arms ED and EF of ZDEF. Prove that ZABC = ZDEF.



Given

AB || DE and BC || EF

To prove:ZABC —ZDEF

Construction: Produce BCto x such that it intersects DE at M.

Proof: Since AB || DE and BX is the transversal

ABC = DMX [Corresponding angle] - (©
Also, BX || EF and DE Is the transversal

DMX = DEF [Corresponding angles] — 00
From (i) and (ii)

ZABC = ZDEF

Q25: Inthe below fig, arms BA and BC of ABC are respectively parallel to arms ED and EF of DEF Prove that ZABC + ZDEP = 180°

Given:
AB Il DE, BC Il EF
To prove: ZABC + ZDEF = 180°

Construction: Produce BCto intersect DE at M

Since AB || EM and BL is the transversal

ZABC = ZEML [Corresponding angle] — (i)
Also,

EF || ML and EM is the transversal

By the property of co-interior angles are supplementary

ZDEF + ZEML = 180° ()]



From (i) and (ii) we have

Therefore ZDEF + ZABC = 180°

Q26: With of the following statements are true (T) and which are false (F)? Give reasons.

(1) Iftwo lines are intersected by a transversal, then corresponding angles are equal.

(i) Iftwo parallel lines are intersected by a transversal, then alternate interior angles are equal.

(i) Two lines perpendicular to the same line are perpendicular to each other.

(iv) Two lines parallel to the same line are parallel to each other.

(v) If two parallel lines are intersected by a transversal, then the interior angles on the same side of the transversal are equal.
Ans:

(i) False

(iiy True

(iii) False

(iv) True

(v) False

Q 27: Fill in the blanks in each of the following to make the statement true:

(i) If two parallel lines are intersected by a transversal, then each pair of corresponding angles are

(ii) If two parallel lines are intersected by a transversal, then interior angles on the same side of the transversal are
(iif) Two lines perpendicular to the same line are to each other

(Iv) Two lines parallel to the same line are to each other.

(v) If atransversal intersects a pair of lines in such away that a pair of alternate angles we equal, then the lines are

(vi) If atransversal intersects a pair of lines in such away that the sum of interior angles on the seine side of transversal is 180'. then the lines
are

Ans:

(i) Equal

(ii) Parallel

(iii) Supplementary
(iv) Parallel

(v) Parallel

(vi) Parallel



