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EXERCISE 15.3 PAGE NO: 15.19

1. In Fig. 35, CBX is an exterior angle of ABC at B. Name
(i) The interior adjacent angle
(ii) The interior opposite angles to exterior CBX
Also, name the interior opposite angles to an exterior angle at A.

Solution: 
The interior adjacent angle is ABC
The interior opposite angles to exterior CBX is BAC and ACB

Also the interior angles opposite to exterior∠  are ABC and ACB

2. In the fig. 36, two of the angles are indicated. What are the measures of ACX and
ACB?

Solution: 
Given that in ABC, A = 50o and B = 55o

We know that the sum of angles in a triangle is 180o

oluuuutttion: 
TTTTheeee iiiiiiinnnnnnntttttteeeeeeerrrrrriiiiioooooorrrrrr adddddddjjjjjjaaaaacccccccceeennnttttttttt aaaaaaannnnnnnnnnggggggglllee iiis AAAAAAAAAABBBBBBBBBBCCCCCCCCC
TTThhe iintttttteeeriooooor oooopppppppppossiiitttee annngglees to exttttteriiiiiorrrrrrr CBBBBBXXXXXXX iiisss BBBBAAAAAAACCCCCCCC aaaaandddddd AAAAAAACCCCCCCBBBB

lsooo ttthheee innnttterrriiooor aaaaaannnngggggglllllles opposssiite to exterior∠  aare AAABBBCCC aannd AAACCCBBB

. In thhhheeee fig. 36, two of thhhheee angles are indicated. What are the measures of ACX and
ACB?
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Therefore we have 
A + B + C = 180o

50o+ 55o+ C = 180o

C = 75o

ACB = 75o

ACX = 180o ACB = 180o o = 105o

3. In a triangle, an exterior angle at a vertex is 95o and its one of the interior opposite
angles is 55o. Find all the angles of the triangle.

Solution: 

We know that the sum of interior opposite angles is equal to the exterior angle. 
Hence, for the given triangle, we can say that: 

ABC+ BAC = BCO 
55o + BAC = 95o

BAC= 95o  55o

BAC = 40o

We also know that the sum of all angles of a triangle is 180o. 
Hence, for the given ABC, we can say that: 

ABC + BAC + BCA = 180o

55o + 40o + BCA = 180o

BCA = 180o 95o

BCA = 85o

4. One of the exterior angles of a triangle is 80o, and the interior opposite angles are
equal to each other. What is the measure of each of these two angles?

Solution: 
Let us assume that A and B are the two interior opposite angles. 
We know that A is equal to B.

Weee knnnnooooooowwwwwww tthhhaaaaaattttt theeeeeee sssssssuuuuummmmm oooooofffff iiiiinnnnnnntterrrriorr ooooooooooppppppppppppppppppooooooossittttteeeeeeeee aaaaaaaannnnnnnngggleeees iiiss eeqqquuual tooo tttthhhheeee eeexxxtttteeerrioooorr aaannnnggllleee. 
ennceee, ffffffooooooor tttttttthhhhheeeeee ggggggggivvvvvvvvennnnn ttttttttrrriiiaaannnnglllee, wwe cccannnnnn saaaaayyyyy thhhhhhhhhhaaaaaaaaat: 
ABBBCCC+ BBAAAC = BBBBBBBCCCCCCCOOOOOOOO 
5o +++ BAC = 95o

BAC=== 995o  55o

BAC = 4000o
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We also know that the sum of interior opposite angles is equal to the exterior angle. 
Therefore from the figure we have,  

A + B = 80o

A + A = 80o (because A = B)
2 A = 80o

A = 80/2 =40o

A= B = 40o

Thus, each of the required angles is of 40o. 

5. The exterior angles, obtained on producing the base of a triangle both ways are
104o and 136o. Find all the angles of the triangle.

Solution: 

In the given figure, ABE and ABC form a linear pair. 
ABE + ABC =180o

ABC = 180o 136o

ABC = 44o  
We can also see that ACD and ACB form a linear pair. 

ACD + ACB = 180o

ACB = 180o 104o

ACB = 76o

We know that the sum of interior opposite angles is equal to the exterior angle. 
Therefore, we can write as 

BAC + ABC = 104o

BAC = 104o 44o = 60o

Thus, 
ACE = 76o and BAC = 60o

n the giiiivvvveeen figure, ABEEEE and ABC form a linear pair. 
ABE + ABCCC 18000ooo
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6. In Fig. 37, the sides BC, CA and BA of a ABC have been produced to D, E and F
respectively. If ACD = 105o and EAF = 45o; find all the angles of the ABC.

Solution: 
In a ABC, BAC and EAF are vertically opposite angles. 
Hence, we can write as 

BAC = EAF = 45o 

Considering the exterior angle property, we have 
BAC + ABC = ACD = 105o

On rearranging we get 
ABC = 105o 45o = 60o

We know that the sum of angles in a triangle is 180o

ABC + ACB + BAC = 180° 
ACB = 75o

Therefore, the angles are 45o, 60o and 75o. 

7. In Fig. 38, AC perpendicular to CE and C A: B: C= 3: 2: 1. Find the value of ECD.

Solution: 
In the given triangle, the angles are in the ratio 3: 2: 1. 
Let the angles of the triangle be 3x, 2x and x. 
We know that sum of angles in a triangle is 180o

ence, we can write as 
BAC = EEEAF = 45o 

onsiddddering the exterior annggggle property, we have 
BAAAACCC + ABC = ACD = 105ooo

On reeeaaarrrrrrrrrrrrraaaaaannnnnggggggggiiiiinnnnnnggggggg wwwwwwwweeeeeee gggggggggeettttt 
ABBCCC === 111111100055555oo 444444555oooooo = 6666600000oo

We knnnoooww tthhhattt ttthhhhhhhheeeeeee sssssssuuuuuum of angggllles in a triangle is 11188888800000ooo

ABCCC + ACB + BAC = 180° 
ACB === 75o

herefore, ttthhheee aangglleeesss aaare 45o, 60o and 75o. 
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3x + 2x + x = 180o

6x = 180o

x = 30o

Also, ACB + ACE + ECD = 180o

x + 90o + ECD = 180o ( ACE = 90o) 
We know that x = 30o

Therefore  
ECD = 60o

8. A student when asked to measure two exterior angles of ABC observed that the
exterior angles at A and B are of 103o and 74o respectively. Is this possible? Why or
why not?
Solution:
We know that sum of internal and external angle is equal to 180o

Internal angle at A + External angle at A = 180o

Internal angle at A + 103o =180o

Internal angle at A = 77o

Internal angle at B + External angle at B = 180o

Internal angle at B + 74o = 180o

Internal angle at B = 106o

Sum of internal angles at A and B = 77o + 106o = 183o

It means that the sum of internal angles at A and B is greater than 180o, which cannot be
possible.

9. In Fig.39, AD and CF are respectively perpendiculars to sides BC and AB of ABC. If
FCD = 50o, find BAD

Solution: 
We know that the sum of all angles of a triangle is 180o

Therefore, for the given FCB, we have 

We know that sum of internal and external angle is equal to 180
nternal anggggllleee aaaatt AAA +++ EEExternal angle at A = 180o

nternalll aangle at A + 10333oooo =180o

nternnnal angle at A = 77o

nteeernal angle at B + EEExxxxxtttttteeeeeeernnnnnnnnnaaal aaangggleeeeeeee aaaaaaatttttt BBBBBBB ===== 1111111111880000000000ooooooo

nteeernnnaalllll annnnnggggggggglllle aaaaaaaattttttt BBBBBBBBB +++++ 7777777777444444444oooooo ===== 11111888880ooo

nteeeernnnaal aangggleee aaattttttt BBBBBBB == 111111106o

ummmm oooff inttteeernnnaall annnnnnnggggggglllles at A annnnd B = 77o + 106o = 183o

 meaaaans that the sum of intttteeernal angles at A and B is greater than 180o, which cannot b
ossibleeee.
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FCB + CBF + BFC = 180o

50o + CBF + 90o = 180o

CBF = 180o 50o 90o = 40o

Using the above steps for ABD, we can say that: 
ABD + BDA + BAD = 180o

BAD = 180o 90o 40o = 50o

10. In Fig.40, measures of some angles are indicated. Find the value of x.

Solution: 
We know that the sum of the angles of a triangle is 180o

From the figure we have, 
AED + 120o = 180o (Linear pair) 
AED = 180o 120o = 60o

We know that the sum of all angles of a triangle is 180o. 
Therefore, for ADE, we have 

ADE + AED + DAE = 180o

60o+ ADE + 30o =180o

ADE = 180o 60o 30o = 90o

From the given figure, we have 
FDC + 90o = 180o (Linear pair) 
FDC = 180o 90o = 90o

Using the same steps for CDF, we get 
CDF + DCF + DFC = 180o

90o + DCF + 60o = 180o

DCF = 180o 60o 90o = 30o

Again from the figure we have 
DCF + x = 180o (Linear pair) 

30o + x = 180o

oluuution: 
Weee knnooooowwwww ttttthhhhhhhhhhaaaaatt tttttttthhhhhhhhheee ssssssuuuuuummmmmmmmmmm ooooooooffffff tttttthhheeeee aaangggggleesssssssss oooooooooff aaa tttrrrrrrriiaaaaaaaaangggglleee iiisss 1118880000ooo

rooomm thhhe figguureee wwwwwweeeeee hhhaaaaaaaave, 
AEEEEDDD + 1222000o = 1880000000ooooooo (Linear paaaair) 
AEDDDD = 180o 120o = 60o

We knowwww that the sum oooffff all angles of a triangle is 180o. 
h f f ADDDEEE h
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x = 180o 30o = 150o

11. In Fig. 41, ABC is a right triangle right angled at A. D lies on BA produced and DE
perpendicular to BC intersecting AC at F. If AFE = 130o, find
(i) BDE
(ii) BCA
(iii) ABC

Solution: 
(i) Here,

BAF + FAD = 180o (Linear pair)
FAD = 180o - BAF = 180o 90o = 90o

Also from the figure,
AFE = ADF + FAD (Exterior angle property)
ADF + 90o = 130o

ADF = 130o o = 40o

BDE = 40o

(ii) We know that the sum of all the angles of a triangle is 180o.
Therefore, for BDE, we have

BDE + BED + DBE = 180o

DBE = 180o BDE - BED
DBE = 180o  40o  90o = 50o

Again from the figure we have, 
FAD = ABC + ACB (Exterior angle property) 

90o = 50o + ACB 
ACB = 90o 50o = 40o

(iii) From equation we have
ABC = DBE = 50o

olutioooon: 
) Heeere,
BAAAF + FAD = 180o (((((LLLLLiiiiinnnnnneeeeeeaaaaaaaar paaair)))
FAADDD ==== 111111188800000000o ---- BBBAAAAAAAAAFFFFFFFF ======== 11111111888888000o 900o ===== 9999900000000oooooooo

lsooo fffrooommm theee fiiggggggggguurrrrreeee,,,
AFFFEEE = ADF + FAD (Exteriooor angle property)
ADF ++++ 90o = 130o

ADF = 1111333000o o = 440000oo
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12. ABC is a triangle in which B = C and ray AX bisects the exterior angle DAC. If
DAX = 70o. Find ACB.

Solution: 

Given that ABC is a triangle in which B = C 
Also given that AX bisects the exterior angle DAC 

CAX = DAX (AX bisects CAD) 
CAX =70o [given] 
CAX + DAX + CAB =180o

70o+ 70o + CAB =180o

CAB =180o 140o

CAB =40o 

ACB + CBA + CAB = 180o

ACB + ACB+ 40o = 180o ( C = B)
2 ACB = 180o 40o

ACB = 140/2 
ACB = 70o

13. The side BC of ABC is produced to a point D. The bisector of A meets side BC in
L. If ABC= 30o and ACD = 115o, find ALC

Solution: 
Given that ABC= 30o and ACD = 115o

From the figure, we have 

CAX + DAX + CAB =180o

0o+ 70o ++ CCCAAB =118880000o

CAB ===111180o 140o

CABBB =40o 

ACCCB + CBA + CABBBBBBB ======= 1111111888888888880000000ooo

ACBBB +++++ AAACCCCCCCCBBBBBB++++ 44444444400000000o = 111111188888888000000o ((( C = BBB))))))))))
AAAACCCB = 18880ooo 4444440000000ooo

ACCCCBBB = 140/2 
ACB ==== 70o



RD Sharma Solutions for Class 7 Maths Chapter 15
Properties of Triangles 

ACD and ACL make a linear pair. 
ACD+ ACB = 180o

115o + ACB =180o

ACB = 180o 115o

ACB = 65o

We know that the sum of all angles of a triangle is 180o. 
Therefore, for  ABC, we have 

ABC + BAC + ACB = 180o

30o + BAC + 65o = 180o

BAC = 85o

LAC = BAC/2 = 85/2 
Using the same steps for ALC, we get 

ALC + LAC + ACL = 180o

ALC + 85/2 + 65o = 180o

We know that ACL = ACB 
ALC = 180o - 85/2 - 65o

ALC = 72 ½o  

14. D is a point on the side BC of ABC. A line PDQ through D, meets side AC in P and
AB produced at Q. If A = 80o, ABC = 60o and PDC = 15o, find
(i) AQD
(ii) APD

Solution: 

From the figure we have  
ABD and QBD form a linear pair. 
ABC + QBC =180o 

60o + QBC = 180o

ALC  85/2  65   180
We know thaaattt AACCCCLLL = ACB 

ALC = 11118880o - 85/2 - 65oooo

ALCCC = 72 ½o  

4. D iiisssss a pppppooooooiiiinnnnttttttttt oooooooonn tttttttthhhhhhhhheeeee ssssssssiiiiiiiddddddddeeeeeee BBBBBCCCC offf AAAAAAAAABBBBBBBBCCC.. AAAAAAAA llllliiiiiinnnnnnnnee PPPPDDDQQQ thhhrrrrooouuugggghhh DDD,,, mmmmeeeeeeeetttsss sssiidddeee AAACCC iiinnn P and
AB prrrodduuceeed attttttt QQQQQQQ. IIIfff A = 80o,,,, ABC = 6000000oooooooo aaaaaaandddddd PPPDDDCCC === 111555o,, fffiinnnd

) AAAQQQD
i) AAAAPD

olution:
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QBC = 120o

PDC = BDQ (Vertically opposite angles)
BDQ = 15o

(i) In QBD:
QBD + QDB + BQD = 180o (Sum of angles of QBD)

120o+ 15o + BQD = 180o

BQD = 180o 135o

BQD = 45o

AQD = BQD = 45o

(ii) In AQP:
QAP + AQP + APQ = 180o (Sum of angles of AQP)

80o + 45o + APQ = 180o

APQ = 55o

APD = APQ = 55o

15. Explain the concept of interior and exterior angles and in each of the figures given 
below. Find x and y (Fig. 42)

Solution:
The interior angles of a triangle are the three angle elements inside the triangle.
The exterior angles are formed by extending the sides of a triangle, and if the side of a 

APD  APQ  55

5. Expppllllaaaain the concept oooofff interior and exterior angles and in each of the figures given
elowww. Find x and y (Fig. 4222))))
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triangle is produced, the exterior angle so formed is equal to the sum of the two interior 
opposite angles.
Using these definitions, we will obtain the values of x and y.
(i) From the given figure, we have

ACB + x = 180o (Linear pair)
75o+ x = 180o

x = 105o

We know that the sum of all angles of a triangle is 180o

Therefore, for ABC, we can say that:
BAC+ ABC + ACB = 180o

40o+ y +75o = 180o

y = 65o

(ii) From the figure, we have
x + 80o = 180o (Linear pair)
x = 100o

In ABC, we have 
We also know that the sum of angles of a triangle is 180o

x + y + 30o = 180o

100o + 30o + y = 180o

y = 50o

(iii) We know that the sum of all angles of a triangle is 180°.
Therefore, for ACD, we have
30o + 100o + y = 180o

y = 50o

Again from the figure we can write as 
ACB + 100° = 180°
ACB = 80o

Using the above rule for ACB, we can say that:
x + 45o + 80o = 180o

x = 55o

(iv) We know that the sum of all angles of a triangle is 180o.
Therefore, for DBC, we have
30o + 50o + DBC = 180o

DBC = 100o

i) From the figure, we have
+ 80o = 18000o (((LLLiinneeeeaaarrr ppppair)
= 100o

n AAAABBBC, we have 
We also know that theeeeeee ssssssuuuuuummmmmmmmm offff anngllllleeeeeeeeees oooooooooffff aaaaaaaa tttttttttriaaaaaaaannnnnnnnnngggglllleee iiiissss 18888000ooo

+ y +++ 3333333300000oooooooo ======= 111111188888888800000oo

00000o +++ 33300ooo +++ yyy === 18888888000000o

= 5555000o

ii) We kkkknnnow that the suuummmm of all angles of a triangle is 180°.
herefore fffoorrr ACCCDDD we have
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From the figure we can say that 
x + DBC = 180o is a Linear pair
x = 80o

From the exterior angle property we have
y = 30o + 80o = 110o

16. Compute the value of x in each of the following figures:

Solution:
(i) From the given figure, we can write as 

ACD + ACB = 180o is a linear pair
On rearranging we get

ACB = 180o 112o = 68o

Again from the figure we have,
BAE + BAC = 180o is a linear pair

On rearranging we get,
BAC = 180o 120o = 60o

We know that the sum of all angles of a triangle is 180o.
Therefore, for ABC:
x + BAC + ACB = 180o
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x = 180o 60o 68o = 52o

x = 52o

(ii) From the given figure, we can write as 
ABC + 120o = 180o is a linear pair
ABC = 60o

Again from the figure we can write as
ACB+ 110o = 180o is a linear pair
ACB = 70o

We know that the sum of all angles of a triangle is 180o.
Therefore, consider ABC, we get
x + ABC + ACB = 180o

x = 50o

(iii) From the given figure, we can write as
BAD = ADC = 52o are alternate angles

We know that the sum of all the angles of a triangle is 180o.
Therefore, consider DEC, we have
x + 40o + 52o = 180o

x = 88o

(iv) In the given figure, we have a quadrilateral and also we know that sum of all angles 
in a quadrilateral is 360o.
Thus,
35o + 45o + 50o + reflex ADC = 360o

On rearranging we get,
Reflex ADC = 230o

230o + x = 360o (A complete angle)
x = 130o

ii) From theeeeee gggggggiiiivvvvvveeennnnnnn fffffffiiiigggggggure, we can write as
BAD == ADC = 52o are aaaaaaalllllttternate angles

We kkknnnnnnnow that the sum of alllllllllll the aaaaannnglessssss ooooof a triangle iiiisssssss 180o.
heerrrrrefore, consider DDDDEEEEEEC,,,,,, wwweeeeee haaavvvveeeeeeeee
+ 40000ooo +++++ 5555555222222oooooo = 11111118888880000000ooo

= 88888o

v) Innnnn the given figure, we hhhhhhhaaaaaaave a quadrilateral and also we know that sum of all angles 
n a quaadddddddrrilateral is 360o.....
hus


