CHAPTER-7
TRIANGLES

KEY POINTS

Two figures having the same shape and size are called congruent
figures.

Two plane figures are congruent, if each one when superimposed on
the other, covers the other exactly.

Two line segments are congruent, if they are of equal lengths.

Two angles of equal measures are congruent.

Two circles of the same radii are congruent.

Two squares of the same sides are congruent.

Two rectangles are congruent, if they have the same length and
breadth.

If two triangles ABC and DEF are congruent under the
correspondence A «— D, B «— E and C «<— F, then symbolically, it
is expressed as AABC = ADEF.

There are four congruent conditions for triangles.

(a)

(b)

(c)

(d)

Side-Angle-Side (SAS) congruent rule : Two triangles are
congruent, if two sides and the included angle of the one triangle
respectively equal to the two sides and the included angle of the
othertriangle.

Angle-Side-Angle (ASA) congruence rule : Two triangles are
congruent, if two angles and the included side of the one triangle
are respectively equal to the two angles and the included side of
the othertriangle.

Side-Side-Side (SSS) congruence rule : Two triangles are
congruent, if the three sides of one triangle are respectively equal
to the three sides of the other triangle.

Right angle-Hypotenuse-Side (RHS) congruence rule : Two
right triangles are congruent, if the hypotenuse and one side of
one triangle are respectively equal to the hypotenuse and one
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side of the other triangle.
* Angles opposite to equal sides of a triangle are equal.
»  Sides opposite to equal angles of atriangle are equal.

* In a triangle, angle opposite to the longer side is larger
(greater).

* In a triangle, side opposite to the larger (greater) angle is
longer.

+ Sum of any two sides of a triangle is greater than the third
side.

Part - A

Which of the following is not a congruence criterion for triangles?

(a) SSS (b) RHS

(c) AAA (d) SAS

If AB = CD then

(a) AB<CD (b) AB+CD=0
(c) AB=CD (d) AB>CD

If AABC = ADEF then

(i) AB= (i) BC =

(i) CA= (iv) ZE=

(v) ZEDF = (vi) ZBCA=

Circle O, = Circle O,. If radius of circle O, = 6 cm then diameter of circle
0O,is

Inthe given figure, ifa=b =cthen ZAOC =
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6. If APQR=ADEFthenQ+«—

7. Whichisthe longest side of the triangles given in the figure?

A
53°  42%
B C

8.  Whichisthelargestangleinthe APQR?

P
5Am
Q R

55cm

9.  Which two triangles are congruent in the given figure. Write them in
symbolic form.
L P

]

10. Twosquares are congruentifthey have

M

Part-B
11. Match the columns :
Column A Column B
P K
(i) 6om om _ 6om {em (a) SAS congruence
Q R L M
8 cm 8 cm
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12.

(i) /\\,\ N\ (b) SSS congruence

(iii) & ~ GCm& c) ASA congruence
(iv) ‘; z s A7 30N (d) RHS congruence

Match the columns :

Column A Column B
(i) T 3 = Bwé x=7? (a)2cm
(ii) = @ X=7? (b) 5cm
Ag B S 11 cm R
(i) x = x=7? (c)10cm
D ul rC P'I rQ

A P
S
(iv) 03}/\\ = /\\X x=7? (d)4cm
B } C Q H R
S R D '
(V) 4cm = X x=2 (e) 11 cm
P Q A B
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13.

14.

15.

16.
17.

18.

19.

In the given figure. If AB = CD, AD = BC then prove that
AADC = ACBA

D B

C A

If AABC is an isosceles triangle such that AB = AC, then prove that
altitude AD from Aon BC bisectsiit.

Which criteria of congruence of triangles is satisfied in the given figure.
A P

30 cm 3cm
60° 60°
C Q
4.7 cm 4.7 cm

InaAPQR, ZP=110°,PQ=PR. Find ZQand ZR.

Inthe given figure AB =AC and Z/ACD = 125°. Find ZA
A

125°

B cC D
In AABC, if /A =55°, #B =75° then find out the smallest and longest
side of the triangle.
Inthe given figure, AC bisects #Aand ZC. IfAD =5 cm find AB.
B

5cm
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20.

21.

22.

23.

24.

25.
26.

The vertex angle of an isosceles triangle is 80°. Find out the measure
ofbase angles.

Part-C

In the given figure, Q is a point on the side SR of APSR such that PR =
PR.ProvethatPS>PQ. P

S Q R

ABC is a triangle and D is the mid-point of BC. The perpendicular from
D toAB and AC are equal. Prove that triangle is isosceles.

Prove that angles opposite to the equal sides of an isosceles triangle
are equal.

Inthe given figure, AC > AB and AD bisects #/BAC.

Prove that Z/~ADC > Z/ADB. A

B D C
Sis any pointin the interior of a APQR. Prove that SQ + SR <PQ + PR.
In the given figure, ifAD = BD = CD. Find ZBAC.
C
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27.

28.

29.

30.

31.
32.

Inthe given figure, if AB =BC and ZA= ZC thenfind the value of x.

A C

In the given figure, ZABC = ZBAC, D and E are points on BC and AC
respectively such that DB = AE. If AD and BE intersect at O then prove
that OA=OB. C

A B

In the given figure, if AB = AC, /BAD = ZCAE then prove that AADE is
anisosceles triangle. A

B D E C

In ADEF, Z/E = 2/F+DM is the angle bisector of Z/EDF that intersects
EF at M. If DM = MF, then prove that /EDF =72°.

Prove that the angles of an equilateral triangle are 60° each.

Inthe given figure, Za> #b, show that /ATM < Z/AMT.
A
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33.

34.

35.

36.

37.

38.

39.

Part-D

AF, BD and CE altitudes of AABC are equal. Prove that AABC is an
equilateral triangle.

Prove that two triangles are congruent if two angles and the included
side of one triangle are equal to the two angles and the included side of
the othertriangle.

1
Oisany pointin the interior of a AABC. Prove that OA + 0B +OC > 2
(AB+BC +CA).

Prove that the perimeter of a triangle is greater than the sum of its three
altitudes.

Two sides AB, BC and median AM of one AABC are respectively equal
to sides PQ, QR and median PN of APQR. Show that:

_ AABM = APQN
(i)
(ii)
In the given figure, PQR is a triangle in which altitudes QS and RT to
sides PRand PQ are equal. Show that

AABC = APQR

In

() APQS = APRT R
(i) PQRisanisoscelestriangle T S
Q R
Inthe given figure, AB=AD, £1 =22 and £3 = Z4. Prove thatAP = AQ.
D
Q
A . C
P
B
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40.

41.

42.

43.

Inthe given figure, ABC is a right angled triangle, right angled at C, M is
the mid-point of hypotenuse AB. C is joined to M and produced to a

point D suchthatDM =CM. Dis joined to B. Prove that CM = 1AB
D A :
M
B C

Ram has a land in the shape of a square PQRS. Its diagonals PR and
QSintersectat O. Showthat APOQ = AQOR = AROS = ASOP

Ram donates two triangular parts of land for opening a hospital and a
school. Which values are exhibited by Ram?

Vandana wishes to literate the poor children of the nearby slum area.
She makes flash cards for them as shown in the given figure.

B

A F R
3cm 70° 3.5cm 3cm 3cm
709 707
C D 3.5¢cm E P 3.5cm Q
[ (

(i) i) (iii)
(a) Whichtwo flash cards are congruent?

(b)  Which criteria of congruency is satisfied here?

(c) Which values are depicted by Vandana?

Pravesh with his friends made kites for orphanage children for
Independence day celebration. He pasted orange strip on the longest
side of AABD. A

(a) Whichisthelongestside of AABD of Kite? fgooi
(b) Whatvalues are exhibited by Pravesh and his B SHBND

friends by performing such activity?

C
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44,

Inthe given figure, AB = CD, CE = BF and ZACE = ZDBF. Prove that

F
() AACE=ADBF

(i) AE=DF
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10.

1.

12.

15.

18.

19.

27.

42.

43.

CHAPTER-7

TRIANGLES
ANSWERS
(c) 2. (c)
() DE (i) EF (i) FD
(iv) 2B (v) ZBAC (vi) ZEFD
12cm 5. /BOD 6. E
BC 8. ~Q 9. ALOM=AQOP

same side length

(i)
(iv)
(i)
(iv)

SAS

(b) (i) (a) (iii) (d)
(c)

(c) (i) (a) (iii) (e)
(b) (v) (d)

16. /Q=/R=35° 17. ZA=T70°

Smallestside =AB

Longestside=AC

AB=

75°
(a)
(b)
(c)
(a)

5cm 20. 50°,50° 26. /BAC=90"
41. Charity, Care for society etc.

(i) and (iii)

AABC = AQRP (SAS Congruency)

Social Value etc.

BD (b) Social Values etc.
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