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EXERCISE 14.1 PAGE NO: 14.6

1. Write down each pair of adjacent angles shown in fig. 13.

Solution:
The angles that have common vertex and a common arm are known as adjacent angles
Therefore the adjacent angles in given figure are:

DOC and BOC
COB and BOA

2. In Fig. 14, name all the pairs of adjacent angles.

         

Solution:
The angles that have common vertex and a common arm are known as adjacent angles.
In fig (i), the adjacent angles are

EBA and ABC
ACB and BCF
BAC and CAD

In fig (ii), the adjacent angles are

he angles that have common vertex and a common arm are known as adjacent angles
herefore thhheee aaaddjjaaaccceeennnt angles in given figure are:
DOC aaannddd BOC
COBBBB and BOA

. Innn FFiiggggg. 1111444444,,, nnnaaaaammmmee aaaaaalllll tttthhhhhhhhhheeeeee ppppppaaaaairrrsss oof aaaaaaddddddddjjjjjjjjaaaaaacceeennnnnnnttttt aaaaaanggggllleeeesss.
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BAD and DAC
BDA and CDA

3. In fig. 15, write down
(i) Each linear pair
(ii) Each pair of vertically opposite angles.

       

Solution:
(i) The two adjacent angles are said to form a linear pair of angles if their non common 
arms are two opposite rays.

1 and 3
1 and 2
4 and 3
4 and 2
5 and 6
5 and 7
6 and 8
7 and 8

(ii) The two angles formed by two intersecting lines and have no common arms are 
called vertically opposite angles.

1 and 4
2 and 3
5 and 8
6 and 7

4. Are the angles 1 and 2 given in Fig. 16 adjacent angles?

   

olutiiooon:
) Thhhe two adjacent anggggles arrre saaaiddddddddd toooooo foooorrrrrmmmmmmmm aaaaa lllllinnneeaaar paairrr ooofff aaannngggllees iiff ttthheeeiirrr nnooon ccommon
rmmms aarrreeee ttttwwwoooo ooppppppooooossssiteeeee rrrrrraaaaaayyyyyyyyyyssssssss.
1 annd 333
1 aaannd 22
4 aannnnd 3
4 anddd 2
5 and 6666
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Solution:

5. Find the complement of each of the following angles:
(i) 35o

(ii) 72o

(iii) 45o

(iv) 85o

Solution:
(i) The two angles are said to be complementary angles if the sum of those angles is 90o

Complementary angle for given angle is
90o 35o = 55o

(ii) The two angles are said to be complementary angles if the sum of those angles is 90o

Complementary angle for given angle is
900 72o = 18o

(iii) The two angles are said to be complementary angles if the sum of those angles is 90o

Complementary angle for given angle is
90o 45o = 45o

(iv) The two angles are said to be complementary angles if the sum of those angles is 90o

Complementary angle for given angle is
90o 85o = 5o

6. Find the supplement of each of the following angles:
(i) 70o

(ii) 120o

(iii) 135o

(iv) 90o

v) 85

olutiooonnn:
) Thhhe two angles are said tooo be cccccooooooomplllllleeeemmmmentary anggllees if the sum of thhhoosseee anggggllees is 90o

ommmplementary angleeeeeeee ffffffffooooooor ggggggggggiiivveeen aaannnnnnggggggggglllleeeeeee iiiiiisssss
0ooo 355555o = 5555555ooooo

i) TTThhe two angles are said tooo be complementary angles if the sum of those angles is 90
ompplleementary angle for gggiiiven angle is
00 72oo === 18o
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Solution:
(i) The two angles are said to be supplementary angles if the sum of those angles is 180o

Therefore supplementary angle for the given angle is
180o 70o = 110o

(ii) The two angles are said to be supplementary angles if the sum of those angles is 180o

Therefore supplementary angle for the given angle is
180o 120o = 60o

(iii) The two angles are said to be supplementary angles if the sum of those angles is 
180o

Therefore supplementary angle for the given angle is
180o 135o = 45o

(iv) The two angles are said to be supplementary angles if the sum of those angles is 
180o

Therefore supplementary angle for the given angle is
180o 90o = 90o

7. Identify the complementary and supplementary pairs of angles from the following 
pairs:
(i) 25o, 65o

(ii) 120o, 60o

(iii) 63o, 27o

(iv) 100o, 80o

Solution:
(i) 25o + 65o = 90o so, this is a complementary pair of angle.
(ii) 120o + 60o = 180o so, this is a supplementary pair of angle.

(iii) 63o + 27o = 90o so, this is a complementary pair of angle.

(iv) 100o + 80o = 180o so, this is a supplementary pair of angle.

8. Can two obtuse angles be supplementary, if both of them be
(i) Obtuse?
(ii) Right?

v) The two aaannnggglleesss aaarrre said to be supplementary angles if the sum of those angles is 
80o

hereeeefffore supplementary annnggle fffooorr theeeee ggggggiven angle iss
800ooo 90o = 90o

. Idddeentttifyyy tthee cccommmmmppllementaryyy and suppleeeeeeeemmmmmmmmennttaarryy ppaaiirrss ooff aanngleess ffrroomm tthhee ffoollllowing 
airrrss::
) 2555o,, 65o

i) 120ooo, 660o

ii) 63o 27oooo
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(iii) Acute?

Solution:
(i) No, two obtuse angles cannot be supplementary
Because, the sum of two angles is greater than 90o so their sum will be greater than 
180o

(ii) Yes, two right angles can be supplementary
Because, 90o + 90o = 180o

(iii) No, two acute angle cannot be supplementary
Because, the sum of two angles is less than 90o so their sum will also be less than 90o

9. Name the four pairs of supplementary angles shown in Fig.17.

           

Solution:
The two angles are said to be supplementary angles if the sum of those angles is 180o

The supplementary angles are
AOC and COB
BOC and DOB
BOD and DOA
AOC and DOA

10. In Fig. 18, A, B, C are collinear points and DBA = EBA.
(i) Name two linear pairs.
(ii) Name two pairs of supplementary angles.

. Name the four pairs of supplementary angles shown in Fig.17.

        

olutionn::
he two anglllesss areee said to be supplementary angles if the sum of those angles is 180o
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Solution:
(i) Two adjacent angles are said to be form a linear pair of angles, if their non-common 
arms are two opposite rays.
Therefore linear pairs are 

ABD and DBC
ABE and EBC

(ii) We know that every linear pair forms supplementary angles, these angles are
ABD and DBC
ABE and EBC

11. If two supplementary angles have equal measure, what is the measure of each 
angle?

Solution:
Let p and q be the two supplementary angles that are equal
The two angles are said to be supplementary angles if the sum of those angles is 180o

p = q
So,

p + q = 180o

p + p = 180o

2 p = 180o

p = 180o/2
p = 90o

Therefore, p = q = 90o

12. If the complement of an angle is 28o, then find the supplement of the angle.

Solution:

i) We kknnnoow that every llliiinnear pair forms supplementary angles, these angles are
ABDDD and DBC
ABBBE and EBC

1. If twwwoooo ssuppppppllllemmmmmenntttaarrryy aaannglles hhhhave equuuuuuuuaaaaaallll mmeeaaasuree,, wwhhhhhaattt iiss ttthhhee mmeaasuurree oof eeach 
ngggllee??

olutiooonnn:
et p and q bbbeee ttthe tttwwwooo supplementary angles that are equal
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Given complement of an angle is 28o

Here, let x be the complement of the given angle 28o

Therefore, x + 28o = 90o

x = 90o 28o

= 62o

So, the supplement of the angle = 180o 62o

= 118o

13. In Fig. 19, name each linear pair and each pair of vertically opposite angles:
   

Solution:
Two adjacent angles are said to be linear pair of angles, if their non-common arms are 
two opposite rays.
Therefore linear pairs are listed below:

1 and 2
2 and 3
3 and 4
1 and 4
5 and 6
6 and 7
7 and 8
8 and 5
9 and 10
10 and 11
11 and 12
12 and 9

olutttiiioon:
wo addjjjaaccent angles are ssaaid to be linear pair of angles, if their non-common arms are 
wo oppositee rraaays
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The two angles are said to be vertically opposite angles if the two intersecting lines have 
no common arms. 
Therefore supplement of the angle are listed below: 

1 and 3 
4 and 2 
5 and 7 
6 and 8 
9 and 11
10 and 12

14. In Fig. 20, OE is the bisector of BOD. If 1 = 70o, find the magnitude of 2, 3 and
4.

Solution: 
Given, 1 = 70o

3 = 2( 1)
= 2(70o) 

3 = 140o  
As, OE is the angle bisector, 

DOB = 2( 1) 
= 2(70o) 
= 140o

DOB + AOC + COB + AOD = 360o [sum of the angle of circle = 
360o] 140o + 140o + 2( COB) = 360o

Since, COB = AOD 
2( COB) = 360o  280o
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2( COB) = 80o

COB = 80o/2
COB = 40o

Therefore, COB = AOD = 40o

The angles are, 1 = 70o, 2 = 40o, 3 = 140o and 4 = 40o

15. One of the angles forming a linear pair is a right angle. What can you say about its 
other angle?

Solution:
Given one of the angle of a linear pair is the right angle that is 90o

We know that linear pair angle is 180o

Therefore, the other angle is
180o 90o = 90o

16. One of the angles forming a linear pair is an obtuse angle. What kind of angle is
the other?

Solution:
Given one of the angles of a linear pair is obtuse, then the other angle should be acute, 
because only then their sum will be 180o.

17. One of the angles forming a linear pair is an acute angle. What kind of angle is the 
other?

Solution:
Given one of the Angles of a linear pair is acute, then the other angle should be obtuse, 
only then their sum will be 180o.

18. Can two acute angles form a linear pair?

Solution:
No, two acute angles cannot form a linear pair because their sum is always less than 
180o.

19. If the supplement of an angle is 65o, then find its complement.

80 90  90

6. Oneee oof the angles forrrmmming a linear pair is an obtuse angle. What kind of angle is
he oooottther?

oluutiioonnnn:
ivvvenn oooneee oof tthhheee aaaaannnggllles of a linnnear pair is oooooooobbbbbbbbbtussee,, tthheenn tthhee ootthheer aanngglee sshoouuldd bbee acute, 
ecaaauussee ooonnly tthhhennnn tttthhhhheir sum wwwill be 180o.

7. Oneee ooof the angles foorrmmming a linear pair is an acute angle. What kind of angle is the
ther?
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Solution:
Let x be the required angle
So, x + 65o = 180o

x = 180o 65o

x = 115o

The two angles are said to be complementary angles if the sum of those angles is 90o

here it is more than 90o therefore the complement of the angle cannot be determined.

20. Find the value of x in each of the following figures.

     

Solution:
(i) We know that BOA + BOC = 180o

[Linear pair: The two adjacent angles are said to form a linear pair of angles if their non
common arms are two opposite rays and sum of the angle is 180o]
60o + xo = 180o

xo = 180o 60o
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xo = 120o

(ii) We know that POQ + QOR = 180o

[Linear pair: The two adjacent angles are said to form a linear pair of angles if their non
common arms are two opposite rays and sum of the angle is 180o]
3xo + 2xo = 180o

5xo = 180o

xo = 180o/5
xo = 36o

(iii) We know that LOP + PON + NOM = 180o

[Linear pair: The two adjacent angles are said to form a linear pair of angles if their non
common arms are two opposite rays and sum of the angle is 180o]

Since, 35o + xo + 60o = 180o

xo = 180o 35o 60o

xo = 180o 95o

xo = 85o

(iv) We know that DOC + DOE + EOA + AOB+ BOC = 360o

83o + 92o + 47o + 75o + xo = 360o

xo + 297o = 360o

xo = 360o 297o

xo = 63o

(v) We know that ROS + ROQ + QOP + POS = 360o

3xo + 2xo + xo + 2xo = 360o

8xo = 360o

xo = 360o/8
xo = 45o

(vi) Linear pair: The two adjacent angles are said to form a linear pair of angles if their 
non common arms are two opposite rays and sum of the angle is 180o

Therefore 3xo = 105o

xo = 105o/3
xo = 35o

ince, 35o + xxxo +++ 66000o == 180o

o = 18000oo 35o 60o

o = 11118880o 95o

o = 85o

v) WWe knnnoow thhhattttt DDDOC + DOOOE + EOA ++++++++ AAOOOBBB+++ BBBOOOCCC === 333666000o

3o +++ 9922o ++ 477o + 777775555ooooo + xo = 366000o

o + 2222997o = 360o

o = 36000o 297o

o = 63o
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21. In Fig. 22, it being given that 1 = 65o, find all other angles.

Solution:
Given from the figure 22, 1 = 3 are the vertically opposite angles
Therefore, 3 = 65o

Here, 1 + 2 = 180° are the linear pair [The two adjacent angles are said to form a 
linear pair of angles if their non common arms are two opposite rays and sum of the 
angle is 180o]
Therefore, 2 = 180o 65o

= 115o

2 = 4 are the vertically opposite angles [from the figure]
Therefore, 2 = 4 = 115o

And 3 = 65o

22. In Fig. 23, OA and OB are opposite rays:
(i) If x = 25o, what is the value of y?
(ii) If y = 35o, what is the value of x?

Solution:
(i) AOC + BOC = 180o [The two adjacent angles are said to form a linear pair of angles 
if their non common arms are two opposite rays and sum of the angle is 180o]
2y + 50 + 3x = 180o

ere, 1 + 2 = 180 are the linear pair [The two adjacent angles are said to form a 
near pairr  ooofff anglles iifff ttthhheir non common arms are two opposite rays and sum of the 
ngle isss 180o]
herreeeefore, 2 = 180o 65o

11115o

2 = 44444 aaaaarreeeee ttthhheeeee veeeeerrrrttiiiiccccccccaaallllllllllyyyyyy oooppppoosittteeee aaaaaaaannnnnnnggglleeeeees [[[[[[[[fffrrrrrrommmm ttthhhhee fiiggguuurrreeee]]
heeereefoooreee, 22 === 444 = 115o

nd 3 = 65o

2. In Figg. 223, OA and OOOOBBB are opposite rays:
) If 25o hhh iii h l f ?
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3x + 2y = 175o

Given If x = 25o, then
3(25o) + 2y = 175o

75o + 2y = 175o

2y = 175o 75o

2y = 100o

y = 100o/2
y = 50o

(ii) AOC + BOC = 180o [The two adjacent angles are said to form a linear pair of angles 
if their non common arms are two opposite rays and sum of the angle is 180o]
2y + 5 + 3x = 180o

3x + 2y = 175o

Given If y = 35o, then
3x + 2(35o) = 175o

3x + 70o = 175o

3x = 1750 70o

3x = 105o

x = 105o/3
x = 35o

23. In Fig. 24, write all pairs of adjacent angles and all the liner pairs.

Solution:
Pairs of adjacent angles are:

DOA and DOC
BOC and COD
AOD and BOD

////3333
= 355o

3. Innn Fig. 24, write all pairsss of adjacent angles and all the liner pairs.

iven If y  35 , then
x + 2(35o) = 11177755o

x + 70o = 175o

x = 1111750 70o

x === 105o

= 10055oooo
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AOC and BOC
Linear pairs: [The two adjacent angles are said to form a linear pair of angles if their 
non common arms are two opposite rays and sum of the angle is 180o]

AOD and BOD
AOC and BOC

24. In Fig. 25, find x. Further find BOC, COD and AOD.

Solution:
(x + 10)o + xo + (x + 20)o = 180o[linear pair]
On rearranging we get
3xo + 30o = 180o

3xo = 180o 30o

3xo = 150o

xo = 150o/3
xo = 50o

Also given that 
BOC = (x + 20)o

= (50 + 20)o

= 70o

COD = 50o

AOD = (x + 10)o

= (50 + 10)o

= 60o

25. How many pairs of adjacent angles are formed when two lines intersect in a point?

Solution:
If the two lines intersect at a point, then four adjacent pairs are formed and those are 

oluttttiiion:
x + 10)o + xo + (x + 20))))))))oooo ====== 11111111888888000ooo[linnneeeeaaaaaaarrrr ppppppppaaaaaairr]]]]]]]

On rearrrrrraaaaannngggggiinnggggg wwwwweeee ggggeeeeeeettttt
xo + 3000o == 1880oo

xo === 180ooo 30oo

xo = 11150o

o = 150oo////333
o 50o
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linear.

26. How many pairs of adjacent angles, in all, can you name in Fig. 26?

Solution:
There are 10 adjacent pairs formed in the given figure, they are

EOD and DOC
COD and BOC
COB and BOA
AOB and BOD
BOC and COE
COD and COA
DOE and DOB
EOD and DOA
EOC and AOC
AOB and BOE

27. In Fig. 27, determine the value of x.

Solution:
From the figure we can write as COB + AOB = 180o [linear pair]
3xo + 3xo = 180o

EOD and DOC
COD anddd BBBOC
COB aaand BOA
AOOOBBBB and BOD
BOOOC and COE
COODD aaaaannnddd CCCCOOOOOAAAAA
DOOOEE aaanddd DDOOOBBBBB
EOOODDD and DOA
EOCC aaand AOC
AOB andddd BOE
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6xo = 180o

xo = 180o/6
xo = 30o

28. In Fig.28, AOC is a line, find x.

Solution:
From the figure we can write as

AOB + BOC = 180o [linear pair]
Linear pair
2x + 70o = 180o

2x = 180o 70o

2x = 110o

x = 110o/2
x = 55o

29. In Fig. 29, POS is a line, find x.

olutiooon:
rommm the figure we can writeee as
AOOOB + BOC = 180o [[[[llllliiiiiiinnnneeeeeeaaaaaaaarr pppair]]

ineear pppppaaaaiir
x +++ 7700oo === 11800o

x = 180o 70o

x = 11110o

= 110o//2222
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Solution:
From the figure we can write as angles of a straight line,

QOP + QOR + ROS = 180o

60o + 4x + 40o = 180o

On rearranging we get, 100o + 4x = 180o

4x = 180o 100o

4x = 80o

x = 80o/4
x = 20o

30. In Fig. 30, lines l1 and l2 intersect at O, forming angles as shown in the figure. If x = 
45o, find the values of y, z and u.

   

Solution:
Given that, x = 45o

From the figure we can write as 
x = z = 45o

Also from the figure, we have 
y = u

From the property of linear pair we can write as
x + y + z + u = 360o

45o + 45o + y + u = 360o

90o + y + u = 360o

y + u = 360o 90o

y + u = 270o (vertically opposite angles y = u)
2 y = 270o

y = 135o

Therefore, y = u = 135o

olutiooonnn:
iven thattt, xxx = 45555o
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So, x = 45o, y = 135o, z = 45o and u = 135o

31. In Fig. 31, three coplanar lines intersect at a point O, forming angles as shown in 
the figure. Find the values of x, y, z and u

Solution:
Given that, x + y + z+ u + 50o + 90o = 360o

Linear pair, x + 50o + 90o = 180o

x + 140o = 180o

On rearranging we get
x = 180o 140o

x = 40o

From the figure we can write as 
x = u = 40o are vertically opposite angles
z = 90o is a vertically opposite angle
y = 50o is a vertically opposite angle

Therefore, x = 40o, y = 50o, z = 90o and u = 40o

32. In Fig. 32, find the values of x, y and z.

   

olution:
iven thhhaat, x + y + z+++ u + 50o + 90o = 360o

ineaaarrr pair, x + 50o + 90o = 180o

x +++ 140o = 180o

On reaarrrrrraaaannnngggggiiinnnngggggg wwwwweeeee ggggggeeeettt
x = 118880oooo 144000oo

x === 44000o

romm the figure we can writtteeee as 
x = uuu = 40o are verticaalllllyy opposite angles
z = 90o is a vvveeeerticaaaallllllyyy opposite angle
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Solution:
y = 25o vertically opposite angle

From the figure we can write as 
x = z are vertically opposite angles
x + y + z + 25o = 360o

x + z + 25o + 25o = 360o

On rearranging we get,
x + z + 50o = 360o

x + z = 360o 50o [ x = z]
2 x = 310o

x = 155o

And, x = z = 155o

Therefore, x = 155o, y = 25o and z = 155o


