Chapter-7
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Key points

Congruence in different shapes
e 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.

e  Two line segments are congruent, if they have equal lengths.
e Two angles of equal measures are congruent.

e Two circles of the same radii are congruent.

e  Two squares of the same sides are congruent.

*  Two rectangles are congruent, if they have the same length and breadth.
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Congruency Criteria:

If two triangles ABC and DEF are congruent under the correspondence 4 <>
D, B <> E and C <> F, then symbolically, it is expressed as AABC = ADEF.

There are four congruent criteria for triangles:

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

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

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

(d) 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 side of other triangle.

Very Short Answer Question (1 Mark)

1. Which of the following is not a criterion for congruency of triangles?
(a) SSS (b) RHS
(c) AAA (d) SAS
2. If AB = CD then
(a) AB<CD (b AB+CD=0
(c) AB=CD (d) AB>CD
3. If AABC = ADEF then
(a) AC=DE (b) BC=DF
(c) FE=CB (d) AB=DF
4. If one angle of a triangle is equal to the sum of the other two angles, then
the triangle is
(a) an equilateral triangle (b) an isosceles triangles
(c) an obtuse triangle (d) aright triangle
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14.

15.

16.
17.

18.
19.
20.

If AB = QR, BC = PR and CA = PQ, then

(a) AABC=APQR (b) ACBA = APRQ

(c) ABAC=ARPQ (d) APOR = ABCA

Two figures are congruent if they havethe ~ shape and same
Two circles are congruent if they have radii.

Two equilateral triangles are congruent, if they have sides.
Two square are congruent if they have sides.

. If APOR = ALMN then QR =
. InAABC, AB= AC and ZB = 40°, then find ZC.
. Write correct symbolic form of congruency if AB =QR, BC = PR and

CA = PQ.
. In the given figure, AC is bisector of ZBAD. AB =4 ¢cm and AC = 5 cm, then
find 4D.
B
a2
A Scm C
\/

Find the diameter of circle O,, if circle O, = Circle O | and radius of
circle O, is 6 cm

Write the congruence criteria for triangles AABC and AQPR where AB = OP,
/B=/Pand BC= PR.

For right angled triangle AABC, AB = BC, find ZA.
Write the congruence criteria for the following triangles.
Z L

X=130° 70°N\y M130° 70°0\ N

Secm 5cm
Name the side equal to side NL if APOR = ALMN.
Line segment MN =4 cm and 7P = 4.2 cm. Are they congruent?

What does it mean if two triangles are congruent by SSS criteria?
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21. InAPQOR, ZR=ZP, QR =4 cm and PR =5 cm. Find PQ.
22. In the given figure if a = b = ¢, then name the angle congruent to ZAOC.

o}

B

a o—>
A

23. What does ‘R’ stands for in RHS congruence?

24. In ABCD andA WXY, BD =WX andZ B =/ X. What should be the third
possibility to satisfy ASA congruency criterion?

25. If AABC = AMNO then LABC =7
Short Answer type-l questions (2 marks)
26. If AABP = AKST then

(a) LP= (b) KT =

27. In the following figure, which of the two triangles are congruent? Name them

in symbolic form.
B T

D C

28. Explain why AAA is not a criteria for congruency of two triangles.

29. In the given, if AB = CD, AD = BC then prove that AADC = ACBA
D B
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30. If AABC is an isosceles triangle such thatdB = AC, then prove that altitude
AD from A on BC bisects it.

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

& &
~ ~

B 60° c 60° R
4.7 cm Q 4.7 cm

32. Ina APQR, ZP =110° PQ = PR. Find ZQ and ZR.

33. In the given figure AB = AC and LACD = 125°. Find £A4
A

125°

B C D

34. In the given figure, AC bisects £4 and ZLC. If AD =5 cm find 4B.

B
5 cm
D

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

Short Answer type-ll Questions (3 Marks)

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

37. Prove that angles opposite to equal sides of an isosceles triangles are equal.
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38. In the given figure, If AD = BD = CD, find ZBAC
C

A B

39. In the given figure, if AB = BC and £A4 = ZC then find the value of x.

40. Inthe givenfigure LZABC= ZBAC, D and Eare points on BC and AGespectively
such that DB = AE. If AD and BE intersect at O then prove that O4 = OB.

C

A B

41. In the given figure, if AB = AC, £LBAD = ZCAE then prove that AADE is an
isosceles triangle.

A
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42. In ADEF, DM is the angle bisector of/ EDF that intersectsEF atM .
If DM = MF, and ZE = 2/F then prove that ZEDF = 72°

43. Prove that each angle of an equilateral triangle is 60".

Long Answer Questions (5 Marks)

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

45. Two sides AB, BC and median AM of one AABC are respectively equal to sides
PQ, OR and median PN of APOR. Show that.

(1) AABM = APQON
(i) AABC = APQOR
46. Inthe given figure, POR is a triangle in which altitudes QS and RT to sides PR
and PQ are equal. Show that.
(1) APQOS=APRT

(i1) POR is an isosceles triangle

Q R

47. In the given figure, AB = AD, £/1 = £2 and £3 = /4. Prove that AP = AQ.
D

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

A F R

3cm 70° 3.5cm 3cm 3cm

709 707
B C D 3.5¢cm E P 3.5¢cm Q
(i) (if) (iii)

(a) Which two flash cards are congruent.

(b) Which criteria of congruency is satisfied here?

(c) Write the third side of both the triangles using CPCT.

49. In the given figure AB = CD, CE = BF and LACE = ZDBF. Prove that
(1) AACE = ADBF
(i) AE = DF

E

50. Show that the triangles AABC and ADEF in the given figure are congruent.
Hence find the value of x.

A D

7 cm 7 cm

5cm 5cm

3x 2x+20
B 6 cm C E 6 cm F
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22,
23.
24.

Chapter - 7

TRIANGLES
Answers
(c) AAA
(c) AB=CD
(c) FE=CB

(d) aright triangle
(b) ACBA = APRQ
same, size

equal

equal

equal

. QR=MN

. 40°

. AABC = AQRP
. AD=3cm

12 cm

. SAS

. LA=45°
. ASA

. NL=RP
. No

. It means all three sides of one triangle are respectively equal to three sides of

other triangle.
PO =4cm
ZBOD

Right angle
LD=/LW
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25.
26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.

Sides of squares must be equal

(a) LT (b) AP

APBD = APCT or any correct form

Becuase many triangles are possible with given three angles.
In AADC and ACBA

AB = CD (given)

AD = BC (given)

AC = AC (common)

.. AADC = ACBA (by SSS congruence rule)

In AABD and AACD
AB = AC (given)
AD = AD (common)
ZADB = ZADC (each 90°)
- AABD = AACD (By RHS congruence rule)
= BD = CD (by CPCT)
SAS
ZQ=/LR=35°
ZA=70°
AB =5 cm
50°, 50°
In ABDE and ACDF
BD = CD (given)
DE = DF (given) E
Z1 = /2 (each 90°)

By RHS congruence rule
ABDE = ACDF B

/1

=  4LB=ZC By CPCT)
=  AB=AC (.. sides opposite to equal angles are equal)
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37. Construction: 4D 1 BC A

In AADB and AADC
AB=A4C (given)
AD=AD (common)

ZADB = /ZADC (each 90°)
.. AADB=AADC (By RHS congruence rule)
= ZB=2/C By CPCT)

!
B D ¢
C
38.
1
D
2
4 3

A B
Angles opposite to equal sides are equal
In AACD L1 =22 -—--(1)
and In AABD 4 =/3 --—--(2)

LA+ /ZB+ZC =180° (angles sum property)
L2+ /4+/3+ 21 =180° (usingeq” 1, eq"2)
L2+ 44+ Z4+ 22 = 180°
2+ /4) = 140°

180°
L2+ 24 = ——=90°
ZBAC = 90°
39. In ABAD and In ABCE
AB=BC (given)
£ A=2C (given)
£ B=4B (common)
A BAD = ABCE (ASA)
£ x="175° (by CPCT)
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40. In AABE and AABD
AB=AB, AE =BD

ZEAB = /DBA
. AABE = AABD (By SAS)
— /ABE = /BAD (By CPCT)
In ZOAB

/1 = /2= 04=0B

41. AB=AC= «£ZB=ZC

In AABD and AACE

/BAD = ZCAE,AB=AC, /B=/C
.. AABD = AACE(By ASA)
= AD = AEBy CPCT)

ADE is an isosceles triangle.

42. LZEDM = ZFDM, ZFDM = ZDFM.
Using angle sum property in ADEF, find ZEDF.

43. All sides of an equilateral triangle are equal,

. all angles will be equal (angles opposite to equal sides are equal)

44. In ABDC and ABEC
BD=EC,BC=BC, ZBEC = ZBDC (90°)
ABDC = ABEC (By RHS)
L /ZB = ZC similarly ZA=/B& LA=ZC
= LA = /ZB=ZC
= AB = BC=4C
Hence A4BC is an equilateral triangle.

1N

45. AABM = APON (By SSS)
— /B = /0O By CPCT)
AABC = APOR (By SAS)
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46. In AQTR and ARSQ,
OR=QR, ZQTR = ZRSQ, RT=SQ
AQTR = ARSQ (By RHS)
Z0=ZR (By CPCT) = PQ = PR {Itis an isosceles triangle}
In APSQ and APTR
RT=S0Q, ZPTR = ZPSQ, PR = PQ
APSQ = APTR (By RHS)

47. Z1=2/2 eq™...(1)
L3=/4 eq"...(2)
eq" (1) +eq"(2)
= L1 +/43=/2+/4
ZCAB = ZCAD --(3)
AC = AC - (4)
AB = AD --(5)

using (3), (4), (5)
AADC = AABC = /ADC = ZABC
In AADQ & AABP
/2=/1, AB=AB, ZABP= /ADQ
ZADQ = /ABP
— AADQ = AABP (By ASA)
AP = AQ (By CPCT)

48. (a) AABC = AQRP
(b) S48
(c) BC=RP

49. AB=CD
Adding BC on both side then AACE = ADBF (By SAS)

50. 3x=2x+20
x-32x=x=20
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Chapter-7 Triangles

Practice Test

Time: 1 hr. M.M. 20
Find the measures of each exterior angle of an equilateral triangle. (1)
The of an isosceles triangle divides it into two congruent
triangles. (1)

The vertical angles of an isosceles triangle is thrice the one of its base angle.
Find the base angle. 2)

Prove that in an isosceles triangle, the angles opposite to the equal sides are equal.  (2)

In the given figure, AB = AC and side B4 is produced to Dsuch that AB = AD.

Prove that ZBCD = 90° 3)
D
A
B Cc
Prove that medians of an equilateral triangle are equal. 3)

In the given figure C is the midpoint of AB, Z/DCA = ZECB and

ZDBC = ZEAC. Prove that DC = EC and BD = AE. 3)
D E

A c B D A

In the given figureABC is a right angled triangle,
right angle at C. M is the mid-point of hypotenuse AB.

C is joined toM and produced to a pointD such that B C
I
DM = CM. D s joined to B. Show that CM' = - A4B. %)
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